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ARASTIRMA YAZISI / RESEARCH ARTICLE
HASTANEMiZDEKi SARS CORONAVIRUS - 2
ASI CALISMALARININ DEGERLENDIRILMESI

EVALUATION OF SARS CORONAVIRUS-2 VACCINE PRACTICES IN OUR HOSPITAL

Derya KORKMAZ', Petek KONYA', Havva TUNAY', Gamze COLAK', Oguzhan DILEK’,
Nurhan DOGAN?, Nese DEMIRTURK'

'Afyonkarahisar Saglik Bilimleri Universitesi Tip Fakdiltesi,
Enfeksiyon Hastaliklari ve Klinik Mikrobiyoloji Ana Bilim Dal
*Afyonkarahisar Saglik Bilimleri Universitesi Tip Fakiiltesi, Biyoistatistik ve Tibbi Bilisim Ana Bilim Dali

OZET

AMACG: “Coronavirus Disease 19" salgini pandemi olarak etkisini
tim diinyada strdirmekte iken; tilkemizde pandemik asi uygu-
lamalari 14 Ocak 2021 tarihinde bagsladi. Bu calismada; Afyonka-
rahisar Saglik Bilimleri Universitesi COVID-19 asi polikliniginde
SARS-CoV-2 asi uygulamasi yapilan kisilerin demografik 6zellik-
leri, asilama dncesi riskli temas dykuleri ve pandemi asilamalari
konusundaki gorislerinin degerlendirilmesi amaglanmistir.

GEREG VE YONTEM: Pandemik asi uygulamalarinin ilk basladigi
dénemde; birinci doz pandemik asi uygulamasi yapilan kisilere
17 sorudan olusan anket yiiz ylize gériisme yoluyla uygulandi.
Saglik calisanlari A grubu, diger katilimcilar B grubu olarak sinif-
landirilip, bu iki grubun asi olmayi isteme nedenleri, pandemi-
den etkilenme durumlari ve diger cevaplari karsilastirildi.

BULGULAR: Calisma periyodu icinde 3159 kisi asilandi; 1682’si
(%53) saghk calisani olup A grubu, geri kalan1477 (% 47) kisi B
grubu olarak degerlendirildi. A grubunun anlaml olarak daha
fazla bilimsel yayinlardan, B grubunun ise medyadan bilgi edin-
digi gorildi. Asilanma nedenleri sorgulandiginda; yakinlarina
hastalik bulastirmaktan korkma, asi etkinligine ve koruyuculu-
guna inanma, kisitlamalardan kurtulup normal yasama donme
gerekgesi ile asi olanlarin orani, A grubunda B grubundan an-
lamli olarak yliksek bulundu.

SONUC: Bu calismanin en dnemli sonucu, hastaligi agir gegir-
me riski olan kisilerin asi ile ilgili bilgilere saglik calisanlarina
gore daha yiiksek oranda medyadan ulasmasi olup toplumun
daha dogru kaynaklardan bilgilendirilmesi icin tedbir alinmasi
konusunda uyarici olmasidir.

ANAHTAR KELIMELER: Pandemi, COVID-19 asilari, Saglik cali-
sanlari

Gelis Tarihi / Received: 21.04.2022
Kabul Tarihi / Accepted: 04.08.2022

ABSTRACT

OBJECTIVE: While the epidemic of "Coronavirus Disease 19"
continues as a pandemic all over the world, Pandemic vaccine
practices in our country started on January 14, 2021. This study
was aimed to evaluate the demographic characteristics, risky
contact histories before vaccination, and the opinions of the
people who received the SARS-CoV-2 vaccine in the COVID-19
vaccine polyclinic of Afyonkarahisar University of Health Scien-
ces about the pandemic vaccinations.

MATERIAL AND METHODS: In the period, when pandemic
vaccine practices first started, a questionnaire consisting of 17
questions was administered to people who received the first
dose of the pandemic vaccine through face-to-face interviews.
Health workers were classified as group A and the other partici-
pants as group B, and the reasons for wanting to be vaccinated,
their exposure to the pandemic, and other responses of these
two groups were compared.

RESULTS: During the study period, 3159 persons were vacci-
nated. 1682 (53%) of them were health workers, and the rema-
ining 1477 (47%) were considered to be group B. It was obser-
ved that group A obtained significantly more information from
scientific publications, and group B from the media. When the
reasons for vaccination are questioned, the rate of those vac-
cinated because of fear of infecting their relatives, believing in
the effectiveness and protection of the vaccine, getting rid of
the restrictions, and returning to daily life was found to be sig-
nificantly higher in group A than in group B.

CONCLUSIONS: The most important result of this study is that
people who are at risk of having severe disease access vaccina-
tion information from the media at a higher rate than healthca-
re professionals, and it warns the public to take precautions to
inform them from more accurate sources.

KEYWORDS: Pandemic, COVID-19 vaccines, Healthcare wor-
kers
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GiRiS

“Severe Acute Respiratory Syndrome Corona-
virus 2 (Siddetli Akut Solunum Yolu Sendromu
Koronaviriisii 2)” SARS-CoV-2 etkenli “Corona-
virus Disease 19 (COVID-19)" pandemisi; diin-
ya capinda endise verici bir halk sagligi sorunu
olarak etkisini hala strdirmektedir (1, 2). Etken,
kisilere solunum sekresyonlarindan damlacik
yoluyla, yogun sekresyon saciliminin oldugu
alanlarda hava yolu ile ve kontamine ¢evresel
yuzeylerle temas sonucu bulagmaktadir. Nazo-
farengeal surlinti orneklerinde, "polymerase
chain reaction" (polimeraz zincir reaksiyonu,
PCR) yontemi ile SARS-CoV-2 varliginin aras-
tinlmasi ile tani konulur. Kardiyovaskiler has-
talik, kronik bébrek yetmezligi, kronik akciger
hastaliklari, diyabetes mellitus, hipertansiyon,
immun supresyon, obezite gibi dnceden var
olan hastaliklari olan kisilerde hastaligin daha
agir seyrettigi bilinmektedir. Ayrica hastalara
hizmet veren saglik calisanlari bulas agisindan
oldukca yogun risk altindadir. Risk grubundaki
bu kisilerin hastaliktan korunmasi amaciyla 6n-
celikli olarak asilanmasi 6nem tasimaktadir (3).

Etkenin 2020 yilinin basinda tanimlanmasi ve
sekans analizinin yapilmasinin ardindan tim
dinyada etkili ve glvenli bir asi gelistirmeye
yonelik calismalar bas donduirtict bir hizla ger-
ceklesti. Zira pandemiyi kontrol altina almak ve
dinya genelinde pandemi yukini azaltmak
icin standart onlemlerin (maske-mesafe-temiz-
lik-havalandirma) yaygin sekilde uygulanmasi
ve kisitlama tedbirlerinin hayata gecirilmesi
ne yazik ki yeterli olamadi ve acilen etkili ve
guvenli COVID-19 asilarina ihtiya¢ duyulmak-
taydi. Ulkemizde inaktive edilmis SARS-CoV-2
asisinin 13 Ocak 2021'de Tiirkiye ilac ve Tibbi
Cihaz Kurumu (TITCK) tarafindan acil kullanim
onay! almasi sonrasinda 14 Ocak 2021 itibariyle
pandemik asilama uygulamalari 6ncelikle sag-
hk calisanlari, 90 yas Gzeri, komorbid hastalig
olanlar gibi risk gruplarinin asilanmasiyla bas-
ladi (4). Asi uygulamasi, 28 glin arayla sol kol-
dan intramuskler olarak verilen iki doz inaktif
COVID-19 asisi CoronaVac 600 U/0.5 mL (Sino-
vac Life Science, Pekin, Cin) olarak yapildi (5).

Bu calismada; tlkemizde COVID-19 asilamasi-
nin ilk baslatildigi 20 Subat 2021 ile 1 Haziran
2021 tarihleri arasinda, Afyonkarahisar Saglk
Bilimleri Universitesi Tip Fakiiltesi COVID-19

ast polikliniginde SARS-CoV-2 asi uygula-
masi yapilan kisilerin demografik o6zellikle-
ri, asilama oncesi riskli temas Oykuleri ve yeni
baslayan pandemi asilamalar konusunda-
ki goruslerinin degerlendirilmesi amaclandi.

GEREC VE YONTEM

Asi uygulama biriminde 20 Subat 2021tari-
hinden 1 Haziran 2021 tarihine kadarki zaman
araliginda birinci doz pandemik asi uygulama-
si yapilan kisilere 17 sorudan olusan anket yuz
yuze gorisme yoluyla uygulanarak Kkisilerin
demografik bilgileri, asilar hakkindaki gorus-
leri, pandemi doneminde vyakinlarinda CO-
VID-19 enfeksiyonu gecirme ve temash olma
durumlarn sorgulandi. Saghk cahlsanlan (he-
kim, 6grenci, hemsire, tibbi sekreter, temizlik
personeli, diger yardimc saglik personeli vb.)
A grubu, bakanlik tarafindan ileri yas ve/veya
eslik eden hastaliklari nedeniyle asi uygulama-
si programina dahil edilen diger katilimcilar B
grubu olarak siniflandirilip, bu iki grubun asi
olmak isteme nedenleri, pandemiden etkilen-
me durumlari ve diger cevaplar karsilastirildi.

Etik Kurul

Afyonkarahisar Saglik Bilimleri Universite-
si Klinik Arastirmalar Etik Kurulu onayi (Tarih:
05.02.2021 ve Karar No: 2021/99) ve T.C. Saghk
Bakanhgi onayi (Tarih: 15.01.2021 ve Basvuru
No: 2021-01-12T16-31-01) ile gerceklestirildi.

istatistiksel Analiz

statistiksel analiz icin IBM SPSS Statistic 22
versiyon paket programi kullanildi. Kategorik
veriler icin frekans ve ylzdelikler, nicel veriler
icin ortalama ve standart sapma verildi. Ka-
tegorik degiskenlerin arasindaki farkhhklarin
incelenmesinde ki-kare testinden vyararlanil-
di. p<0.05 olmasi anlamli olarak kabul edildi.

BULGULAR

Galisma periyodu icinde 3159 kisi asiland;
1569'u (%49.7) kadin, 15901 (%50.3) erkek-
ti; yaslari 18 ile 91 aralhiginda olup ortalama
yas 42.28+16.05 idi. Katilimclarin %30.4'u
31 yas alti kisilerden olusuyordu, 72 yas Uzeri
olan kisilerin sayisi 174 (%5.5) idi. Asi olanlarin
%71.4'Unln herhangi bir kronik hastaligi yok-
tu, eslik eden en sik komorbiditeler; hipertan-
siyon (%10.3), diyabet (%7.8), kronik akciger
hastaliklariydi (%4.6). Katihmci grubu olduk-



¢a disuk oranda malignite hastasi iceriyordu
(%0.6)(Tablo 1). Hastalarin komorbidite ve de-
mografik 6zellikleri Tablo 1’de gosterilmistir.

Tablo 1: Asi olan katilimcilarin komorbidite ve demografik 6zel-
likleri

n %
Yas

<31 960 30.4
<41 735 233
<51 453 143
<61 550 17.4
<71 287 9.1
72< 174 55
Cinsiyet

Kadmn 1569 497
Erkek 1590 50.3
Meslegi

Saglik personeli 1682 53.2
Ev hanimi 471 14.9
Ggretmen 74 23
Serbest meslek 160 5.1
Ciftei 39 12
Emekli 259 8.2
Memur 137 43
Ogrenci 34 11
Digier 303 9.6
Komorbidite

Kronik hastalig yok 2257 714
Diyabet 246 78
Hipertansiyon 324 103
Kronik akciger hastali 144 46
Kalp yetmezligi 132 42
Malignite 20 06
Bobrek yetmezligi 56 18
Digier 201 6.4

Asilananlarin 1682'si (%53) saglik calisani olup
A grubu, geri kalan1477 (%47) kisi B grubu ola-
rak degerlendirildi. A grubunda 755 (%44.9)
kisinin B grubunda da 542 (%36.7) kisinin, ca-
hsma periyodu Oncesinde birinci dereceden
akrabalarinda COVID-19 oykisu tespit edildi
(p<0.001). Pandeminin basindan calisma pe-
riyodunun baslangicina kadar olan surede A
grubunda 1027 kisiden (%61.1), B grubunda
ise 438 kisiden (%29.7) nazofarengeal siirlintu
ornegi alinarak PCR testi calisiimisti (p<0.001).
A grubunda daha fazla sayida katihmcr (823
kisi, %48.9) COVID-19 nedeniyle tanidigi bir
kisiyi kaybetmisti. Yakinini kaybeden katilim-
i sayisi B grubunda 631 (%42.7) idi(p<0.001).

A grubunun verileri degerlendirildiginde; 862
(%51.2) kadin, 820 (%48.8) erkek oldugu, yas
ortalamasinin 32.7+9.05 oldugu tespit edil-
di. A grubunda yas araligi 18 - 66 yas arasinda
degisiyordu. Hekimler, 434 kisiyle A grubunun
%25.8'ini olusturuyordu. Asiya ulasincaya kadar-
ki donemde; 948 (%56.4) saglik calisaninin calis-
tig1 birimde COVID riskli temasi olmus, bunlar-
dan 277’si izole edilerek nazofarengeal siirlinti
ornegi ile PCR testi yapilmis, digerleri semptom
takibi yaparak maske ile calismisti. A grubu kati-
hmcilarin genel 6zellikleri Tablo 2'de verilmistir.

Galisma grubuna uygulanan anket sorularinin
cevaplan degerlendirildiginde; asi hakkindaki
bilgilerin katilimcilarin %50.3’tinde televizyon
ve sosyal medyadan edinildigi tespit edildi.
Medyadan bilgi edinenlerin orani B grubun-
da (%61.5) A grubuna (%40.4) gore anlam-
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I duzeyde yliksek bulundu (p<0.001). Yine A
grubu ile kiyaslandiginda B grubunda daha
fazla kisi arkadas cevresinden ve doktorundan
bilgi edindigini soylerken (sirasiyla p<0.001
ve p=0.01), A grubunun anlamli olarak daha
fazla bilimsel yayinlardan bilgi edindigi go6-
rildi (p<0.001). Anket sorularina verilen ce-
vaplarin sonuglari Tablo 3'te gosterilmistir.

Tablo 2: Asi olan saglik calisanlarinin genel 6zellikleri

n %

Cinsiyet
Kadin 862 51,2
Erkek 820 48,8
Meslegi

Ogrenci 80 48
Hekim 434 25,8
Hemgire 359 213
Temizlik personeli 168 10
Tibbi sekreter 134 8
Diger yardimci saglik personeli 507 30,1
COVID biriminde gahsti mi?

Evet 948 56,4
Hayir 734 43,6
COVID riskli temas dykiisii

Riskli temasi olan 948 56,4
Riskli temas sonrasi semptom takibi yapildi 671 39,9
Riskli temas sonrasi PCR verdi 277 16,5

Tablo 3: SARS-CoV-2 asisi hakkindaki bilgilerinizi nereden edin-
diniz

Agrubu Bgrubu P
n(%) n (%)
Televizyon ve sosyal medyadan 680 (404) 909(61.5) <0.001
Doktorumdan 379(225) 390 (26.4) 0.01
Arkadas cevremden 217(129) 127(86) <0.001
Bilimsel yaymlardan 734 (43.6) 106(7.2) <0.001

Galisma gruplarinda asilanma nedenleri sorgu-
landiginda; yakinlarina hastalik bulastirmaktan
korkma, asi etkinligine ve koruyuculugunainan-
ma, kisitlamalardan kurtulup normal yasama
doénmegerekgesiileasiolanlarinorani, Agrubun-
da B grubundan anlamli olarak yuksek bulundu
(p<0.001). Bu bulgular Tablo 4'te gosterilmistir.

Tablo 4: Neden asi olmayi tercih ettiniz

A grubu B grubu P

n (%) n (%)
Herkesin ag1 ol 1
icin 599 (35.6) 515(34.9) 0.662
Sevdiklerimi korumak, hasta olup onlara bulagtirmamak
icin 682 (40.5) 475(32.2) <0.001
Hastalig1 agir gecirmekten ve 6lmekten korktugum icin

233 (13.9) 237(16.0) 0.084
Asmin etkili olduguna ve beni koruyacagma inandigim igin

297 (17.7) 166(11.2) <0.001
Asinin giivenli olduguna ve bana zarar vermeyecegine
inandigim icin 114(6.8) 87 (5.9) 0.308
COVID-19 enfeksiyonu gecirmeyi asidan daha tehlikeli
buldugum iin 101 (6.0) 78(5.3) 0.380
Kisitlama  onlemlerinden sikildigim ve normal sosyal
hayata donmek istedigim i¢in 171 (10.2) 87 (5.9) <0.001

TARTISMA

Pandemi ile muicadele amaciyla uygulanan ki-
sitlama onlemleri nedeniyle toplumun buyuk
bir kesimi ekonomik, sosyal ve psikolojik olarak
olumsuz etkilenmistir. Enfekte olma ve hayatini
kaybetme korkusu, kisitlamalar nedeniyle si-
nirlanan sosyal yasam, sevdiklerinden ayri kal-
ma gibi durumlar nedeniyle insanlarin artmis
anksiyete belirtileri gosterdigi saptanmistir (6).
Galismamizda, tlkemizde pandemi asilamala-
rnin baslangic doneminde, poliklinigimizde
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asilanlarin %53.2'si saglik calisani geri kalani di-
ger riskli grup olarak belirlendi. Her iki grubun
benzer orana sahip olmasi, ¢alisma grubumuz
tim toplumu yansitmadigi i¢in kesin yargiya
varmak mumkiin olmasa da, hastaligi agir ge-
cirme olasihigi nedeni ile riski olanlar (B grubu)
ile virusla karsilasma olasilhigi yuksek oldugu icin
risk grubunda olanlarin (A grubu) asiya ilgisinin
benzer oldugunu dustindirmektedir. Benzer
sekilde, yapilan bazi ¢alismalarda bu iki grubun
asl olma istekleri arasinda herhangi bir fark sap-
tanmamis, bu da pandeminin etkisini toplumun
tim kesimlerinde glicll bir sekilde hissettirmis
olmasiyla agiklanmistir (7). Buna karsilik Hara-
pan ve ark., saglk calisani olarak calisanlarin,
tip disi sektorlerde calisanlara kiyasla asiyi kabul
etme oranlarinin daha yuksek oldugunu, ken-
dini, ailesini, arkadaslarini ve hastalari koruma
arzusunun saglik calisanlarinin asi olma karari-
nin itici gucleri oldugunu ifade etmislerdir (8).

Pandemi ile mlcadelede asilamanin 6nemi g6z
onune alindiginda, yashlar ve kronik hastalig
olan hastalar gibi 6zel alt gruplarin asilanmasi
biyuk 6nem tagimaktadir. Altta yatan komor-
biditeleri olan bireylerde siddetli COVID-19
insidansinin ¢ok daha fazla oldugu kanitlan-
mistir. Bu nedenle; otoimmin hastaliklar olan,
immunosupresif veya anti-kanser ajanlari alan
hastalar gibi spesifik immunolojik eksiklikleri
olan hastalarin asilanmasina 6zellikle 6Gnem ve-
rilmelidir (9). Komorbiditeler acisindan bakildi-
ginda calismamizda katilimcilarin %71.4'Gnin
herhangibir kronik hastaligi yoktu, geri kalan
902 kisinin (%28.6) ise hastaligin daha agir ge-
cgirilmesine neden oldugu bilinen diyabet, hi-
pertansiyon, kronik akciger hastaligi, bébrek
yetmezligi, malignite gibi ek hastaliklari mev-
cuttu. Kronik hastahigi olmamasina ragmen
asl olmayi tercih eden kisi sayisinin bu yiksek
oranlara sahip olmasi oldukca sevindiricidir.
Malignite hastalarinin sayisinin katilimcilar ara-
sinda disuk oranlarda kalmasi ise dikkat ceki-
cidir. Bu hastalar; malignitesi olmayan hasta-
lara kiyasla, COVID-19'dan kaynaklanan ciddi
komplikasyonlar ve mortalite acisindan daha
blyilk risk altindadir. Bu nedenle asilanmala-
rina dnem verilmeli, bu kisileri bulas riskinden
korumak icin maske, mesafe hijyen gibi kisisel
korunma 6nlemlerine de dikkat edilmelidir (10).

GCalismamizda A grubuna goére B grubunda,
SARS-CoV-2 agsisi ile bilgilerin medyadan edi-
nildigini saptadik. Pandemi sirecinde kisitla-

malar nedeniyle uzun sire evde vakit geciren
insanlarin televizyon ve sosyal medyaya daha
fazla vakit ayirmasi nedeni ile bu sonug¢ dogdal
olarak degerlendirilebilir. Ancak bu kaynaklar-
dan her zaman dogru bilgi edinilemeyebile-
cegi, bu durumunda asilama aleyhine tutum
alinmasina da neden olabilecegi akilda tutul-
malidir. Asi tereddiitli ya da asi karsithginin en
onemli nedenleri advers reaksiyon endisele-
ri, asinin icerigine glivenmeme, dini sebepler,
asl karsitlarinin agiklamalarindan etkilenme ve
basinda c¢ikan olumsuz haberler olarak bildi-
rilmektedir (11). Bu nedenle, saglik otoriteleri-
nin, toplumun daha dogru bilgi kaynaklarina
ulagsmasi, medyanin etkin bilgi kaynagi olma-
masi icin tedbirler almasi zorunludur. Sosyal
medya ve basinin dogru bilgilendirmeler yap-
masi konusunda denetlemeler uygulanmasi
alinabilecek tedbirler arasinda yer almalidir.

Galismamizda yakinlarina hastalik bulastirma
korkusu ve normal yasama doénme istedi ne-
deni ile asilanma A grubunda B grubuna gore
anlamli diizeyde yliksek bulunmustur. Pandemi
ile dogrudan ve dolayli olarak miicadele eden
saglik calisanlari, her guin enfekte olma riskiyle
karsi karstyadir. Ayrica pandeminin getirdigi ek
is yukd, kisisel koruyucu ekipman kullanimina
dikkat etme gerekliligi, ekipman yetersizligi,
yogun bir calisma temposunun da beraberinde
getirdigi asiri fiziksel ve ruhsal yorgunluk, tiken-
miglik hissi saglik calisanlarinin pandeminin ar-
tik sonlanmasi ve normal sosyal hayata donme
gibi isteklerinin toplumun diger kesimlerinden
daha fazla olmasini agiklayabilir. Zhu ve ark!la-
rnnin ¢alismasinda 5062 saglk calisanindan
%29.8'inde stres, %24.1'inde kaygl, %13.5'inde
depresyon bildirilmis, italya’da yapilan bir cals-
mada ise saglik calisanlarinin genel niifusa ki-
yasla daha yiiksek diizeyde kaygi duydugu sap-
tanmistir (12). Calismamizda salginin basindan
calisma periyodumuzun basina kadar, A gru-
bunda SARS-CoV-2 bulas stiphesi ile PCR testi
yaptirma oranini B grubundan fazla bulduk. Bu
da saglik calisanlarinin daha fazla bulas riski ile
karsi karsiya kalma olasiligini desteklemektedir.

Sonug olarak; bu calismada, degerlendirilen
grupta, COVID-19 bulas riski nedeni ile risk ta-
styan grup ile hastaligi agir gegirme riski olan-
lar benzer oranlarda tespit edildi. Asilananlarin
asilanma nedenleri degerlendirildiginde saghk
calisanlarinin daha ¢ok yakinlari icin kaygi duy-
dugu ve gecirdikleri yogun siire¢ nedeni ile bik-



kin olmalari diger gruptan daha fazla 6ne cikti.
Asi ile ilgili bilgi kaynaklarina saglik calisanlari-
nin daha dogru yollardan ulastigi tespit edildi.

Bu calismanin en 6nemli sonucu, hastaligr agir
gecirme riski olan kisilerin asi bilgilendirme-
lerine saglik calisanlarina gore daha yilksek
oranda medyadan ulasmasi olup toplumun
daha dogru kaynaklardan bilgilendirilmesi icin
tedbir alinmasi konusunda uyarici olmasidir.
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OZET

AMA%: Bu calismanin amaci hastanenin farkli bolimlerinde
HKP (Hastane kaynakli pndmoni) ve VIP (Ventilator iliskili pno-
moni) sikhgini, ﬂora?n quE)turan mikroorganizmalari ve antibi-
yotik direng L)atern erini belirleyerek uygun ampirik tedaviye
yol gostermek.

GEREC VE YONTEM: Ocak 2012 ve Aralik 2017 tarihleri arasin-
da Afyon Kocatepe Universijtesi (AKU) Hastanesi'nde yatan ve
takipleri sirasinda HKP ve VIP gelisen, 18 yas ve Uzeri hastalar
ﬁall§maya dahil edildi. Yas, cinsiyet, yattigi klinik birim, kronik

astalik varligi, pnémoninin ventilator ile iliskisi, mortalite geli-
?en hasta sayisi, mortalite gelisen hastalarin 6zellikleri, olasi risk
aktorleri degerlendirildi.

BULGULAR: Hastalarin 405'i (%65.5) VIP, 213'U (%34.5) HKP idi.
Yas ortalamasi 67.20+15.42 yil bulundu. 240" (%38.8) kadin,
378'i (%61.2) erkek hastaydi. Erkek cinsiyetin VIP ve HKP ge-
lismesi Uizerine etkisi goruldi (p=0.006). 329 hastada (%53.2)
kronik hastalik yokken, 289'unda (%46.8) vardi. En sik eslik eden
kronik hastaliklar sirasiyla; Diabetes mellitus (DM) (%15.3), Hi-
pertansiyon (HT) (%12.6), Kronik Obstruktif,Akcig?er Hastaligi
(KOAH) (%7.6) idi. Komorbidite varliginin VIP gelismesini et-
kiledigi bulundu (p=0.003). Yogun bakim (nitelerinde (YBU)
yatan hastalarin 122 (%57.3)'sinde HKP, 384 (%94.9)'linde VIP
gelisti. Dahili birimlerde yatan hastalarin 63 (%29.6)'inde HKP,
14 5%)3.4)'[]nde VIP gelisti. Cerrahi birimlerde yatan hastalarin
ise 28 (%13.1)'inde HKP, 7 (%1.7)'sinde VIP gelisti. YBU'lerde ya-
tan hastalarda HKP ve VIP‘?érUIme orani anlaml diizeyde yuk-
sek bulundu (p<0.001). HKP grubunda 213 hastanin 161'inde
(%75.5), VIP grubunda ise 405 hastanin 211'inde (%52.1) etken
mikroorganizma belirlenemedi. HKP ve VIP olgularinda en sik
izole edilen etkenler; A.baumannii, K.pneumoniae, P.aerugino-
sa, E.coli ve metisilin direncli S.aureus (MRSA) idi. A.baumanni
suslarinda merolpenem direnci 103 (%97.2), imipenem direnci
105 (%99.1) bulundu. Hastalarin 373'Uinde (%60.4) mortalite
geli ti. VIP grubunun 297'sinde (%48.1), HKP grubunun 76'sin-

a 5%12.3) mortalite goruldi. VIP olgularinda mortalite orani
anlamli dizeyde yiiksek bulundu (p<0.001). Erkek cinsiyet, yas
ortalamasinin =60 olmasi, komorbidite varligi ve YBU'de yatis
mortaliteyi artiran risk faktorleri idi. Hicbir etken mikroorganiz-
maC}Ie mortalite gelismesi arasinda ise bir korelasyon saptan-
madi.

SONUC: Bu retrospektif calismada HKP'lerin cogunun ViP ola-
rak gézlenmesi, kurumumuzda VIP gelismesini engellemek icin
allnlznadﬂ gereken onlemlerin artirilmasi gerektigini dustindur-
mektedir.

ANAHTAR KELIMELER: Yogun bakim (nitesi, Nozokomiyal
pndémoni, Ventilator.
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ABSTRACT

OBJECTIVE: This study was aimed to guide the apPropriate
empirical treatment, by determining the frequency of hospital
acquired pneumonia (HAP) and Ventilator-associated pneumo-
nia (VAP) in different parts of the hospital, the causative micro-
organisms and their antibiotic resistance patterns.

MATERIAL AND METHODS: Patients aged >18 years who were
hospitalized in Afyon Kocatepe University Hospital between
January 2012 and December 2017 and who developed HAP
and VAP during their follow-up were included in the study. A%e,
gender, hospitalization unit, presence of chronic disease, the
relationship between pneumonia and ventilator, number of pa-
tients who developed mortality, characteristics of patients who
developed mortality, and possible risk factors were recorded
and evaluated.

RESULTS: : 405 (%65.5) of the patients were VAP, and 213
(%34.5) of patients were HAP. The mean age was 67.20+15.42
years. 240 (%38.8) of the patients were female, and 378 (%61.2)
were male. The male gender had a statistically significant effect
on the development of VAP and HAP (p=0.006). There was no
chronic disease in 329 (%53.2) of the patients, and 289 (%46.8)
had a chronic disease. The most common chronic diseases
were respectively; Diabetes mellitus (DM) (%15.3), Hyperten-
sion (HT) (%12.6% and Chronic Obstructive Pulmonary Disease
(COPD) (%7.6). The relationship between comorbidity and the
development of VAP was found to be significant (p=0.003). HAP
developed in 122 (%57.3) and VAP developed in 384 (%94.9) of
the patients hospitalized in the intensive care units (ICU). HAP
developed in 63 (%29.6) and VAP developed in 14 (%3.4) of the
patients hospitalized in internal units. 28 (%13.1) of the patients
who were hospitalized in surgical units developed HAP, and 7
(%1.7) of the patients developed VAP who hospitalized in sur-
gical units. The incidence of HAP and VAP was found to be sig-
nificantly hi?her in patients hospitalized in ICUs (p<0.001). The
incidence of HAP and VAP was found to be significantly higher
in patients who were hospitalized in ICUs (p<0.001). The causa-
tive agent could not be determined 161 (%75.5) of 213 patients
in the HAP group, and 211 (%52.1) of 405 patients in the VAP
group. The most frejuently isolated microorganisms in HAP
and VAP cases were; A.baumannii, K.pneumoniae, P.aeruginosa,
E.coli, and methicillin-resistant Staphylococcus aureus (MRSA).
Meropenem resistance was found in 103 (%97.2) and imipe-
nem resistance in 105 (%99.1) A.baumannii strains. Mortality
developed in 373 (%60.4) of the patients. Mortality was seen in
297 (%48.1) of the VAP group and 76 (%12.3) of the HAP group.
The mortality rate was higher in the VAP group (p<0.001). Male
gender, mean age =60 years, comorbidity and ICU hospitalizati-
on were risk factors that increased mortality. No correlation was
found between any of the causative microorganisms and the
development of mortality.

CONCLUSIONS: Measures should be increased to prevent the
development of VAP in our institution because most of HAPs
were in the VAP group in this retrospective study.

KlEYWORDS: Intensive care unit, Nosocomial pneumonia, Ven-
tilator.
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GiRiS

Hastane kaynakhh pnomoni (HKP) Ulkemizde
tim hastane infeksiyonlari arasinda 2. veya 3.
sirada gérilmektedir (1 - 3). YBU'de yatan has-
talarda ise; en sik gorilen hastane kaynakl
infeksiyon (HKi) pnémonidir. HKP'nin gercek
insidansini tahmin etmek zordur. Ulkemizde
farkli calismalardan elde edilen verilerde bu
oranin %0.2-52 arasinda ciddi farkliliklar gos-
terdigi belirlenmistir (1, 4, 5) ve %80'den faz-
lasi ventilator kullanimi ile iligkilidir. HKP ve
ventilatér iliskili pnémoni (VIP) hastalarinda
tanidaki zorluklar nedeniyle gereksiz antibiyo-
tik kullanimina bagh c¢ok ilaca direncgli (MDR)
mikroorganizmalar ile infeksiyon riski ytksektir.
Bu calismada Afyon Kocatepe Universitesi Tip
Fakultesi Hastanesi'nde gelisen HKP'lerin sikli-
g1, Unitelere gore dagilimi, etken mikroorganiz-
malar, olasi risk faktorleri ve mortalite gelisen
hastalarin 6zelliklerinin arastirilmasi amaclandi.

GEREC VE YONTEM

Gahismaya Ocak 2012 ve Aralik 2017 tarihleri ara-
sinda Afyon Kocatepe Universitesi (AKU) Has-
tanesi'nde yatan ve takipleri sirasinda HKP ve
ViP gelisen, 18 yas ve (izeri hastalar dahil edildi.
Retrospektif kohort calismasi olarak yiratldd.
HKP ve VIP tanisi CDC 2015 kilavuzunun HKi tani
kriterlerine gore belirlendi. Hastalarin ilk HKP ve
VIiP ataklari degerlendirildi. Yas, cinsiyet, yattigi
klinik birim, eslik eden kronik hastalik varligi ve
pndmoninin ventilator ile iliskili olup olmadigi
bilgileri kaydedildi. Veriler hastane infeksiyon
kontrol komite hemsirelerinin kayitlari ve bilgi-
sayar otomasyon sistemindeki bilgilerden elde
edildi. Mikrobiyal degerlendirme ve antibiyotik
duyarhlik testi icin VITEK®2 cihazi kullanildi. An-
tibiyotik duyarlilik degerlendirmesi 2012 - 2015
yillari arasinda Clinical and Laboratory Standar-
ds Institute (CLSI), 2015 - 2017 yillan arasinda
European Committee on Antimicrobial Suscep-
tibility Testing (EUCAST) kullanilarak yapildi.

Etik Kurul

Galismamizin arastirma protokoliine Afyon Ko-
catepe Universitesi Girisimsel Olmayan Aras-
tirmalar Etik Kurulunun 04.05.2018/123 sayil
karari ile amag, yontem ve yaklasim bakimin-
dan etik ilkelere uygun oldugu karari verildi.

istatistiksel Analiz

Bagimsiz gruplarda stirekli verilerin ortanca de-
gerlerinin karsilastinimasinda Mann Withney
U Testi, kategorik verilerin yuzde dagihmlari-
nin karsilastirlmasinda Ki-Kare testi kullanildi.
iki veya daha fazla sayida grubun ortalamalari
arasindaki faklihgin anlamlihgi ise Kruskal Wallis
testi ile karsilastirldi. P<0.05 oldugunda istatis-
tiksel olarak anlamli kabul edildi.

BULGULAR

Ocak 2012 ve Aralik 2017 tarihleri arasinda AKU
Hastanesi yogun bakim (nitesi (YBU), dahili bi-
rimler ve cerrahi birimlerde yatan, =18 yas olan,
yatisinda HKP ve VIP gelisen 618 hasta deger-
lendirmeye alindi. Hastalarin 405'i (%65.5) VIP,
213'U (%34.5) HKP olarak degerlendirildi. Yas
ortalamasi 67.20+15.42 yil idi. Hastalarin 240"
(%38.8) kadin, 378'i (%61.2) erkek idi. ViP gelisen
405 hastanin 173'l (%42.7) kadin, 232'si (%57.3)
erkek iken; HKP gorilen 213 hastanin 67'si
(%31.5) kadin, 146's1 (%68.5) erkek idi. Erkek
hastalarda VIP ve HKP anlamli diizeyde yiiksek
bulundu (p=0.006). HKP ve ViP hastalar eslik
eden hastaliklar acisindan incelendi (Tablo 1).

Tablo 1: Eslik eden hastaliklar

Komorbidler viP HKP Toplam
(n:405) (n:213) (n:618)
Sayl % Sayi % Sayi %

Diabetes Mellitus 59 146 36 16.9 95 15.4
Hipertansiyon 50 12.4 28 13.2 78 12.7
KOAH 26 6.5 21 9.8 47 7.7
Kalp yetmezligi 23 5.7 20 9.4 43 6.9
KBY 14 35 13 6.2 27 44
Akciger kanseri 6 1.5 13 6.2 19 3
Kolon kanseri 9 2.3 7 32 16 26
Koroner arter hastaligi 7 1.8 4 1.8 11 1.8
Pankreas kanseri 8 L5 il 0.4 9 15
Epilepsi 6 1.5 1 0.4 7 11
Astim 5 1.2 Bl 1.4 7 11
Mide kanseri 3 0.7 4 18 7 11
Larenks kanseri 1 0.2 4 18 5 0.8
GBM 5 1.2 5 0.8
Siroz 2 0.4 1 0.4 Bl 0.5
Safra kesesi kanseri - 2 03
Tiroid kanseri = 2 0.9 2 03
Periferik arter hastaligi 1 0.2 1 0.4 2 0.3
Parkinson 2 0.4 2 03
Over kanseri 1 0.2 1 0.1
Mesane kanseri = 1 0.4 1 0.1
intersitisyel akciger - 1 0.4 1 0.1
hastahg

Izhei 1 0.2 1 0.1

Hastalarin 329'unda (%53.2) eslik eden bir kro-
nik hastalik yokken, 289'unda (%46.8) eslik eden
kronik hastalik oldugu gorildi. Komorbidite ile
ViP gelismesi arasinda anlamli bir iliski bulundu
(p=0.003). YBU'lerde yatan hastalarda HKP ve
ViP gériilme orani yiiksek bulundu (p<0.001).
Hastalarin yattigi birimlere gére HKP ve VIP g6-
rilme oranlan Tablo 2'de gosterilmistir. HKP
grubundaki 213 hastanin 161'inde (%75.5) pno-
moni etkeni olarak hicbir mikroorganizma be-
lirlenemezken; 52'sinde (%24.5) pnémoni etke-



ni olan mikroorganizma belirlendi. VIP gelisen
grupta ise 405 hastanin 211'inde (%52.1) pno-
moni etkeni mikroorganizma belirlenemezken,
194'Unde (%47.9) etken belirlendi. HKP olgula-
rinda en sik izole edilen etkenler sirasiyla; A.ba-
umannii, K.pneumoniae, P.aeruginosa, E.coli ve
MRSA idi. VIP grubunda ise en sik izole edilen
mikroorganizmalar sirasiyla; A.baumannii, P.ae-
ruginosa, K.pneumoniae, E.coli ve MRSA idi. izo-
le edilen etkenler Tablo 3'te, antibiyotik direng
paternleri Tablo 4 ve Tablo 5'te gosterilmistir.

Tablo 2: Hastanedeki bdliimlere gére HKP ve VIP gelisme

orani
Klinikler vip HKP
(n:405) (n:213)
Sayl % Sayl %
Yogun bakimlar 384 949 1 573
Dahili birimler 14 34 63 296
Cerrahi birimler 7 17 2 131

Tablo 3: HKP ve ViP gelisen hastalarda izole edilen etkenler

Etken vIP HKP
(n:194) (n:52)
Say1 % Sayl %

A.baumanii 90 46.4 16 30.8
P.aeruginosa 41 212 10 19.3
GSBL(-) K.pneumoniae 14 7.3 6 11.6
GSBL(+) E.coli 12 6.1 3 5.8
GSBL(+) K.pneumoniae 11 5.7 6 11.6
MRSA 8 4.1 4 7.6
GSBL(-) E.coli 7 3.7 4 7.6
MSSA 3 15
E.faecalis 2 1 1 1.9
S.agalactia 1 0.5
Proteus mirabilis 1 0.5
Citrobacter koseri 1 0.5
Serratia plymultica 1 0.5
Citrobacter freundii 1 0.5
Morganella morganii 1 0.5 -

i oxytoca - 2 3.9

Tablo 4: izole edilen non-fermentatiflerin antibiyotik direncleri

Antibiyotik A.baumannii P.aeruginosa
(n:106) (n:51)
Sayl % Sayl %
Amikasin 52 49.1 7 137
Sefepim 106 100 21 412
Seftazidim 106 100 39 83
Sefoperazon-sulbaktam 94 92.2 38 85
Siprofloksasin 105 99.1 20 39.2
Gentamisin 80 75.5 14 27.5
Imipenem 105 99.1 13 255
Levofloksasin 104 99 24 471
Meropenem 103 97.2 15 294
Piperasilin-tazobaktam 89 84 45 88.2
Tigesiklin 2 19 -

Tablo 5: izole edilen E.coli ve Klebsiella spp. izolatlarinin antibi-
yotik direncleri

Antibiyotik GSBL(-) E.coli GSBL(+) E.coli GSBL(-) GSBL(+)

(n:11) (n:15) K. K.
Sayi % Sayi % (n:20) (n:17)

Sayi % Sayi %
Amikasin 2 18.2 = 2 10 4 235
Sefepim - 11 733 4 20 17 100
Sefoperazon- 8 727 11 733 6 30 11 64.7
sulbaktam
Siprofloksasin 4 36.4 12 80 5 25 5 29.4
Gentamisin 6 54.5 Bl 20 4 20 15 88.2
imipenem - - 2 10 6 35.3
Levofloksasin 4 36.4 14 93.3 5 25 16 94.1
Meropenem - - 2 10 2 10
Piperasilin- 4 36.4 8 533 4 20 13 76.5

Hastalarin 373'Unde (%60.4) mortalite gelis-
ti. VIP gelisen 405 hastanin 297'sinde (%48.1),
HKP belirlenen 213 hastanin 76'sinda (%12.3)
mortalite gérildi. VIP olgularinda mortali-
te orani anlamli diizeyde yuksekti (p<0.001).
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Mortalite gelisen 373 hastanin 164'G (%43.9)
kadin; 209'u (%56.1) erkek idi. Cinsiyetin mor-
talite Uzerine anlamli bir etkisi bulunmadi
(p=0.001).Mortalite gelisen hastalarin yas or-
talamasi 69.04+15 yil, ilk pnédmoni atagi basari
ile tedavi edilen hastalarin yas ortalamasi ise
64.41+£15.65 yil idi. Yas ile mortalite arasinda-
ki iliski istatistiksel acidan anlamh bulunmadi
(p=0.061). Komorbiditesi olan 289 hastanin
168'inde (%58.1) mortalite gelisirken, komor-
biditesi olmayan 329 hastanin 205'inde (%62.3)
mortalite gelistikomorbidite varliginin morta-
liteyi etkilemedigi gorildi (p=0.290). YBU'ler-
de yatan 506 hastanin 350'sinde (%69.1),
dahili birimlerde yatan 77 hastanin 18'inde
(%23.3), cerrahi birimlerde yatan 35 hastanin
5'inde (%14.2) mortalite gelisti. Mortalite ora-
ni YBU'lerde daha yiiksek bulundu (p <0.001).
izole edilen etkenler icinde mortalite orani en
yuksek olan A.baumannii (%10.5/%22.5) idi.
Hicbir etken mikroorganizma ile mortalite orani
arasinda anlamli bir iliski saptanmadi (p=0.176).

TARTISMA

HKP hastanede yatan hastalarda hastanede
kalis sliresi ve mortaliteyi etkileyen en 6nem-
li HKi'dir. Kontrol programlari, antimikrobiyal
tedavi ve destek tedaviye ragmen 6nemli bir
morbidite ve mortalite nedenidir (1). Hastane-
de yatis siiresini uzattigindan ekonomik yuku
artirmaktadir (2). Etken mikroorganizma has-
taneye, klinige, komorbiditeye, risk faktorleri-
ne ve antimikrobiyal kullanim 6ykiisiine goére
degisiklik gosterebilir. HKP'nin tanimlanma-
sinda klinik bulgular, akciger grafisi ve varsa
etken patojen beraber degerlendirilmelidir.
Etken izolasyonu icin solunum yolu Ornekle-
mesi yapilmalidir. Tedavide esas ilke uygun
kaltirler alindiktan sonra ampirik antibiyo-
tik tedavisinin hemen baslanmasi, kultlr so-
nuclarina goére gerekirse revize edilmesidir.

Calismamizda HKP ve VIP gelisen hastalarin
yas ortalamasi birbirine yakin olup; ileri yasin
VIP gelismesini etkilemedigi gérildi. HKP/
VIP tanili hastalarda ileri yas bazi calisma-
larda 6nemli bir risk faktorl iken bazi calis-
malarda ise anlamli bulunmamistir. ibrahim
ve ark!larinin yapmis oldugu bir c¢alisma-
da 3717 YBU hastasinda yasin VIP gelisme-
si Uzerine etkisi olmadigi belirlenmistir (3).
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Yine Hindistan'da Agarwal ve ark.larinin yapmis
oldugu bir ¢alismada ileri yasin HKP gelismesi
acisindan risk olusturmadigr gorilmustir (4).
HKP gelisimi agisindan daha 6nce yapilmis olan
bircok calismada cinsiyete dayali bir farklilik bu-
lunmadigr gorilmustir (4, 5). Ancak bazi calis-
malarda da HKP ve ViP'in erkek hastalarda daha
sikoldugu belirlenmistir (6, 7). Bilici ve ark.larinin
yapmis oldugu bir calismada VIP gelisme orani-
nin erkek hastalarda daha ytksek oldugu gorul-
mustir (7). Yine Fransa'da Giard ve ark.larinin
7236 YBU hastast ile yaptigi bir calismada, erkek
cinsiyetin erken baslangicli ViP gelismesi acisin-
dan bir risk faktori oldugu gorilmastiir (8). Ben-
zer sekilde bizim calismamizda da VIP oraninin
erkek hastalarda daha ytksek oldugu goruldu.

Kronik hastalik varligi HKP ve VIP gelismesine
yol acan risk faktorleri arasinda sayilmaktadir.
Turk Toraks Dernegi Eriskinlerde Hastanede
Gelisen Pnémoni Tani ve Tedavi Uzlasi Rehbe-
rinde kronik akciger hastaligi, Kronik bdbrek
yetmezligi (KBY), Diabetes mellitus (DM) ve
malignite gibi kronik hastaliklarin HKP/VIiP ge-
lismesine yol acan risk faktorlerinden oldugu
belirtilmistir (9). Alp ve ark.larinin Erciyes Uni-
versitesi Hastanesi YBU'de 2402 hastada yapti-
g1 bir calismada, KOAH varhginin HKP gelisme
riskini 3 kat arttirdigi gézlenmistir (10). Uslu ve
ark!larinin yapmis oldugu bir calismada da DM
ve KOAH varliginin VIiP gelismesi icin bagimsiz
birer risk faktori oldugu saptanmistir (11). Ca-
lismamizda kronik hastalik varliginin ViP gelis-
mesi Uzerine istatistiksel olarak anlamli etkisi
oldugu gorildiu (p=0.003). William Buczko'nun
2004 yilinda 3371 hasta ile yapmis oldugu bir
calismada HT ile VIP gelismesi arasinda ista-
tistiksel agidan anlamh bir iliski oldugu gorul-
mustir (12). Bizim calismamizda da HT'nin de
HKP/VIP hastalarina sik eslik ettigi goriildi. Bu
sebeple hastanede uzun siire yatan ve komor-
biditesi olan hastalarda ViP'ten korunma 6n-
lemlerine daha cok dikkat edilmesi 6nemlidir.

YBU'lerde yatan hastalar infeksiyon gelisme-
sine yatkindirlar (13, 14). Bu hastalarda en sik
goriilen HKi pndmonidir (9). Seving ve ark.lari-
nin HKP gelisen 173 olguyu degerlendirdigi bir
calismada HKP/ViP'in en sik YBU'lerde gelistigi
belirlenmistir (6). Bu calismada HKP/VIiP olgula-
rinin cogunlugu YBU'lerde yatan hastalardi. Bu
durum; YBU'lerde yatan hastalarda ileri yas, alt-

ta yatan hastaligin ciddiyeti, eslik eden kronik
hastaliklar, endotrakeal entlibasyon, mekanik
ventilator gibi risk faktorlerinin mevcudiyetinin
HKP/VIP gelismesine katkida bulundugunu di-
stindiirmektedir. HKP/VIP etkeni olan patojenler
hastaneye, hastanenin degisik birimlerine, altta
yatan hastaliga gore degisiklik gosterebilirler
(15). Biz HKP hastalarinda en sik; A.baumannii,
K.pneumoniae, P.aeruginosa, E.coli ve MRSA'nin
etken oldugunu gordik. Seving ve ark!larinin
yaptidi bir calismada da HKP'nin en sik etkenleri
A.baumannii, P. aeruginosa, MRSA, K.pneumo-
niae ve E.coli olarak bulunmustur (6). ViP'te ise
etken mikroorganizmalarin 6zellikle P. aerugi-
nosa, S. aureus ve Enterobacteriaceae spp. oldu-
gu vurgulanmaktadir (16). Ulkemizde yapilmis
olan cok merkezli bir calismada VIP etkenleri-
nin en sik olarak sirasiyla; Acinetobacter spp., P.
aeruginosa ve S. aureus oldugu belirlenmistir
(7). Caismamiz da literatiir ile benzer olup ViP
etkenlerinin en sik; A.baumannii, Paeruginosa,
K.pneumoniae, E.coli ve MRSA oldugu gorildu.
HKP/VIP etkeni mikroorganizmalarin antibiyo-
tiklere direng oranlari Glkemizde genel olarak
yuksektir (7, 17, 18). Antibiyotiklere en fazla di-
reng gosteren etken Acinetobacter spp. olup,
sefalosporinlere, dedisen diizeyde karbape-
nemlere, aminoglikozidlere ve kinolonlara
direng gostermektedir (19). Calismamizda A.
baumannii suglarinin en duyarli oldugu antibi-
yotikler sirasiyla; kolistin, tigesiklin, netilmisin,
amikasin ve gentamisin idi. Hastanemiz A.ba-
umannii izolatlarinda imipenem direnci %99.1
olup; yuksek tespit edildi. Yilmaz ve ark!larinin
yapmis oldugu calismada da bizim hastalari-
miza benzer sekilde A.baumannii suslarinda
imipenem direnci %91.6 olarak belirlenmistir
(20). Bu calismada A.baumannii izolatlarinda
karbapenem direncinin yliksek olmasinin nede-
ni ¢ok ilaca direncli bir mikroorganizma olmasi
nedeniyle karbapenemlerin yogun kullanimina
bagli olabilir. Paeruginosa'nin antibiyotik du-
yarliigi incelendiginde en duyarli olan antibi-
yotikler sirasiyla; kolistin, amikasin, gentamisin,
meropenem ve imipenemdi. Yilmaz ve ark.lari
ile Bilici ve arklarinin yaptigi calismalarda da
P.aeruginosa olgularinin en duyarl oldugu an-
tibiyotikler icerisinde amikasin, meropenem
ve imipenem oldugu belirlenmistir (7,20). Se-
kiz tlkenin YBU'lerinde izole edilen etkenlerin
degerlendirildigi bir calismada Paeruginosa



izolatlarinda florokinolon direncinin %0-67 ara-
sinda oldugu saptanmistir (21). Benzer sekilde
calismamizda Paeruginosa suslarinda siprof-
loksasin direnci %54, seftazidim direnci %39,
imipenem direnci ise %25.5 olarak belirlendi.
Cesitli cahismalarda K. pneumoniae ve E. coli sus-
larinda GSBL kodlayan genin kolayca aktarildigi
gorulmustir (22). Altoparlak ve ark!larinin yap-
tig1 calismada Klebsiella spp. suslarinda GSBL
pozitifligi %14 ve %33.3 olarak bildirilmistir (23).
Calismamizda Klebsiella spp. suslarinda GSBL
pozitifligi %43.5 olarak belirlendi ve GSBL po-
zitif K.pneumoniae izolatlarina en etkili antibi-
yotikler; kolistin, amikasin, imipenem, merope-
nem ve piperasilin-tazobaktam idi. GSBL pozitif
K.pneumoniae suslarinda siprofloksasin direnci
%94.1, gentamisin direnci %88.2, piperasilin-ta-
zobaktam direnci %76.5, meropenem direnci
%41.2, imipenem direnci %35.3 ve amikasin di-
renci %23.5 olarak belirlendi. K.pneumonia izo-
latlarinda GSBL Uretim oraninin yiksek olmasi
hastalarin cogunlugunun YBU'de yatmasi, me-
kanik ventilasyon, endotrakeal enttibasyon gibi
invaziv girisimler uygulanmasi ve altta yatan
kronik hastaliklarin varhdiile agiklanabilir. Bu se-
beple hastalara dogru endikasyonda ve uygun
antibiyotik kullaniimasina dikkat edilmeli, ge-
reksiz antibiyotik kullanimindan kaginiimalidir.

S.aureus HKP etyolojisinde yer alan 6nemli mik-
roorganizmalardan birisidir (23). Calismamizda
HKP ve VIP olgularinda MRSA besinci siklikta
izole edilmistir. Ulkemizde S.aureus izolatlarin-
da %89 metisilin direnci oldugu bildirilmektedir
(17,24). Bilici ve ark!larinin ViP gelisen hastalar
ile ilgili yaptig bir calismada S.aureus izolatlari-
nin %84.6'sinin MRSA oldugu gorilmustur (7).
Bu calismada da S.aureus izolatlarinda %80 ora-
ninda metisilin direnci oldugu belirlendi. HKi
icerisinde en sik mortalite nedeni pnémoniler-
dir (6, 25). HKP olgularinda mortalite hizinin %5-
87 arasinda degismekte oldugu bildirilmistir
(6,26). Calismamizda ise HKP'ye ait kaba morta-
lite orani %60.4 idi. VIP ile iliskili mortalite orani
son kilavuzlarda %20-50 olarak belirtilmis olup
(6,25, 27 - 29); VIP olgularimizda mortalite orani
%48.1 tespit edildi. VIP hastalarimizda mortalite
orani daha yiiksekti. Benzer sekilde ibrahim ve
arkadaslarinin YBU'de yatan hastalarda yaptigi
bir calismada VIP gelisen hastalardaki morta-
lite orani VIP gelismeyen hastalara gére daha
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yiksek bulunmustur (30). Erkek cinsiyetin VIP
gelisimini artirdigina dair bircok calisma goste-
rilmistir (6). Bu ¢calismada erkek hastalarda mor-
talite oraninin daha yuksek tespit edildi ve bu
durumun erkek hastalarimizda ViP/HKP gelisme
oraninin daha yuksek bulunmasiylailiskili olabi-
lecegi diistinlldu. Eslik eden kronik hastaliklarin
mortalite Gzerine anlamli bir etkisi saptanmadi.
Ulkemizde Seving ve ark!larinin yapmis oldugu
bir calismada da altta yatan hastalik ile mortali-
te orani arasinda bir iliski olmadigi gorilmustir
(6). Yas ile mortalite arasinda istatistiksel agcidan
anlamli bir iliski saptanmadi. HKi gelisen hasta-
larda yas ile mortalite arasindaki iliskiyi arastiran
calismalarda farkh sonuclar oldugu bildirilmistir
(31 -33). Aube ile ark!lari ve Miller ile ark'larinin
HKI gelisen hastalarda yaptigi calismalarda yas
ile mortalite arasinda dogru bir iliski oldugu go6-
rilmustir (32, 33). Seving ve ark.larinin HKP ol-
gularinda prognostik faktorleri degerlendirdigi
bir calismada ise yasin sagkalim lzerine bir et-
kisi bulunmadigi belirlenmistir (6). Calismamiz-
da YBU'lerde yatan hastalarin mortalite orani
%50'nin Gzerinde olup, anlamli diizeyde yuksek
tespit edildi. YBU'lerde yatan hastalarda infeksi-
yonlara yatkinlik ve mortalite riski artmaktadir
(12). Anisoy ve ark!lari ile Seving ve ark’larinin
yapmis oldugu calismalarda da YBU'de yatan
pnomoni olgularinda mortalite orani %58 ve
%51 olarak belirlenmistir (6, 34). HKP/VIP has-
talarinda 6zellikle MDR mikroorganizma ile in-
feksiyon s6z konusu oldugunda mortalite ora-
ni artmaktadir. Fagon ve ark.larinin VIiP gelisen
hastalarda yaptgi bir calismada A.baumannii ve
P.aeruginosa olgularinda mortalite oraninin art-
tig1 gorulmistir (16). Ulkemizde Alp ve ark.la-
rinin yapmis oldugu HKP hastalarinda mortali-
tenin degerlendirildigi bir calismada en yuksek
mortalite orani Acinetobacter spp./de saptan-
mistir (10). Calismamizda da HKP/VIP gelisen
hastalarda mortalitesi en yulksek olan etken
A.baumanniiidi. Bu durum bu mikroorganizma-
nin bircok antibiyotige karsi direng gelistirmesi,
tedavide kullanilan antibiyotik seceneklerinin
kisith olmasi ve dolayisiyla infeksiyonun kont-
rol edilememesi gibi sebeplerle aciklanabilir.

Kurumumuzda HKP'lerin ¢cogunun ViP olarak
gozlenmesi, VIP gelisimini engellemek icin alin-
masi gereken 6nlemlerin artirilmasi gerektigini
distindirmektedir. Etken mikroorganizmalarin
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¢ogunun Gram negatif enterik ve nonfermen-
tatif mikroorganizmalar oldugu tespit edilmis
olup; antibiyotik duyarhliklar incelendiginde;
Gram negatif enterik bakteriler icin karbape-
nemler iyi bir secenek iken, nonfermentatif
bakteriler icin yeterli diizeyde etkin olmadigi
gorulmustir. Her kurumun kendi sirveyans
verilerini olusturmasi uygun antibiyotik secimi
icin oldukca 6nemlidir.
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OZET

AMACG: Bu arastirma ile koronaviriis (COVID-19) kiresel salgi-
ninin yasandigi bu dénemde, bireylerin pandemi ile ilgili bilgi
dizeylerinin, gida hijyeni ve gida alisverislerindeki tutumlarinin
degerlendirilmesi amaglanmistir.

GEREC VE YONTEM: Calisma Tiirkiye'nin farkli illerinde ikamet
eden ve yaslari 18 ile 65 arasinda degisen gonulll bireyleri icer-
mektedir. Arastirmaya katilan bireylerin demografik 6zellikleri-
ni, mutfak kullanimi ve gida alisverisi esnasinda hijyen ile ilgili
konularda bilgi ve tutumlarini belirlemeyi amaclayan 17 soru-
dan ve 505 katilimcidan olusan cevrimici bir anket calismasidir.

BULGULAR: Calismaya katilan bireylerin %53,9'unun yaslari
18 ile 65 arasinda olan erkeklerden olusmaktadir. COVID-19'un
bir viral enfeksiyon oldugunu bilen bireylerin orani %68 iken
bu etkene karsi 6nlem almayanlarin orani ise %3.8 olarak be-
lirlenmistir. Ankete katilanlarin %54.4'i4 COVID-19 PCR testini
yaptirdigini bildirirken bunlarin %19,4'U pozitif oldugunu be-
lirtmistir. Etkenin gidalar araciligiyla bulasmadigini fakat gida
ambalajlari ile bulasabilecegini distinenlerin orani ise %39.8
olarak belirlenmistir. Ayrica, bireylerin yaslari blytdukce, 6-
renim ve ekonomik gelir durumu arttik¢a, COVID-19'un gidalar
ile bulasmayacagini distinenlerin sayisi anlamli derecede art-
mistir. Bununla birlikte kendisini buyiik risk altinda oldugunu
disunenlerin orani %40 olarak tespit edilirken COVID-19'dan
korunmak icin alinan tedbirler arasinda en fazla (%46,7) maske,
eldiven, dezenfektan ve sosyal mesafenin birlikte kullanilmasi
gorilmastir. Yapilan market alisverisleri sonrasinda Urdinleri hi¢
bekletmeden kullanan bireyler, kendilerini risk altinda gérme-
mektedirler. Calismaya katilanlarin %51.7’si el yikama aliskanlik-
larindaki degisiklikleri ve su tiiketim miktarlarindaki artislar bil-
dirmislerdir. Ayrica calismaya katilan bireylerin bagisikliklarini
gliclendirmek icin en yiiksek oranla (%38.7) organik beslenmeyi
tercih ettikleri gorilmustir.

SONUC: Pandemi siirecinde, gida hijyenine verilen 6nemin an-
lamli derecede arttigi gorilirken, es zamanli olarak su tiiketimi
ve el yikama aliskanliklarinin da degistigi gortulmustir. Bunun
yani sira bireylerin COVID-19'un bulasma yollari ile ilgili bireyle-
rin bilgi seviyelerinin, bireylerin egitim dlzeyleri, gelir seviyeleri
ve yasa gore farkhlik gosterdigi belirlenmistir. Ayrica bireylerin,
organik beslenmeye yonelmesi ve vitamin takviyeleri almasi,
beslenme aliskanliklarinin da etkilendigini gostermistir.
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ABSTRACT

OBJECTIVE: In this study, it was aimed to evaluate the knowle-
dge level of individuals about the pandemic, and their attitudes
towards food hygiene and food shopping during this period
when the coronavirus (COVID-19) global epidemic was expe-
rienced.

MATERIAL AND METHODS: It consists of volunteer individuals
residing in different provinces of Turkey and aged between 18
and 65. Itis an online questionnaire study consisting of 17 ques-
tions and 505 participants, aiming to determine the demograp-
hic characteristics of the individuals participating in the study,
their knowledge and attitudes about hygiene during kitchen
use and food shopping.

RESULTS: 53.9% of the individuals participating in the study
consisted of men between the ages of 18 and 65. While the rate
of individuals who know that COVID-19 is a viral infection is
68%, the rate of those who do not take precautions against this
factor is 3.8%. While 54.4% of the respondents reported that
they had the COVID-19 PCR test, 19.4% of them stated that they
were positive. The rate of those who think that the agent is not
transmitted through food, but can be transmitted through food
packaging, was determined as 39.8%. In addition, the number
of people who think that COVID-19 will not be transmitted by
food has increased significantly as the age of the individuals,
education, and economic income increase. However, the rate
of those who think that they are at great risk was determined
as 40%, and among the measures taken to protect themselves
from COVID-19, the most (46.7%) were the use of masks, glo-
ves, disinfectants, and social distance together. Individuals who
use products without waiting after grocery shopping do not
see themselves at risk. 51.7% of the participants in the study re-
ported changes in hand-washing habits and increases in water
consumption. Moreover, it was observed that the individuals
participating in the study preferred organic nutrition with the
highest rate (38.7%) to strengthen their immunity.

CONCLUSIONS: While the importance given to food hygiene
has increased significantly during the pandemic process, it has
been observed that water consumption and hand-washing ha-
bits have changed simultaneously. In addition, it has been de-
termined that the level of knowledge of individuals about the
transmission routes of COVID-19 differs according to the edu-
cation level, income level, and age of the individuals. Also, the
fact that individuals turn to organic nutrition and take vitamin
supplements has shown that their nutritional habits are also
affected.

KEYWORDS: COVID-19, Food, Hygiene.
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GiRiS

Koronavirtis 2019 hastaligi (COVID-19), 6nemli
bir halk ve cevre saghgi sorunudur. Diinya Sag-
ik Orgiitii (WHO) salgini kiiresel bir pandemi
ilan ederken; Cin, yeni koronavirts enfeksiyo-
nunu birinci sinif bulasici hastalik (en tehlikeli
enfeksiyon sinifi olarak kabul edilir) olarak ilan
etmistir (1, 2). Koronavirusler insanlarda soguk
alginligina benzer hafif hastaliklara neden olur-
ken, diger tirleri (MERS - Orta Dogu Solunum
Sendromu ve SARS) daha ciddi hastaliklara ne-
den olmaktadir (3). COVID-19 nedeniyle ger-
ceklesen 6lim, kritik hastalar icin %61.5 kadar
yuksek bir orana sahiptir ve COVID-19'un 6nlen-
mesi icin en 6nemli strateji, bulasma yollarinin
bloke edilmesidir (4, 5). Nesneler ve yuzeyler
uzerindeki kontaminasyon suresiyle ilgili olarak
yapilan bir ¢alismada; SARS-CoV-2'nin plastik
Uzerinde 2-3 gline kadar, paslanmaz celikte 2-3
gline kadar, kartonda 1 gline kadar, bakir tze-
rinde 4 saate kadar bulunabilecegi gosterilmis-
tir (6). Ayrica, yogun bakim Unitelerinde genel
koguslara gore kontaminasyonun daha yiiksek
oldugu ve SARS-Cov-2'nin zeminlerde, bilgisa-
yar farelerinde, ¢op kutularinda ve hasta yatagi
tirabzanlarinda ve hastalardan 4 metreye kadar
havada bulunabilecegi bildirilmistir (7). Temas
ile bulasma; semptomatik veya asemptomatik
kisilerin ortama yaydiklar solunum salgilarina,
diger bireylerin elleri ile temas etmesi ve salgi-
larla kirlenen ellerin agiz, burun veya g6z muko-
zaslyla temas etmesiyle meydana gelmektedir
(6). Beslenme, buyume ve gelismenin yaninda,
ozellikle hastaliklardan korunmada, ruhsal, fi-
ziksel ve zihinsel fonksiyonlarin korunmasinda
ve immun sistemin dizenlenmesinde onemli
rol oynamaktadir (8). Enfeksiyon hastaliklarinda
oldugu gibi bireylerin beslenme durumu iyi ol-
dugunda COVID-19 enfeksiyonundan ve/veya
hastaligin komplikasyonlarindan korunma ola-
siidi da artmaktadir (9). Gida glivenligi ile bag-
lantili olan saglik-beslenme iliskisi COVID-19
salgini surecinde de dnemini devam ettirmekte-
dir (9). Bu arastirma ile, koronaviriis (COVID-19)
kiresel salgininin yasandigi bu donemde, ko-
ronavirlis salgininin bireylerin gida tuketim
davraniglari ve hijyen ahskanlklari (izerinde-
ki etkisinin degerlendirilmesi amacglanmistir.

GEREC VE YONTEM

Bu calisma, Turkiye'nin farklh illerinde ikamet
eden, 18-65 yas arasinda ve calismaya katil-

mayi kabul eden 505 katiima ile ¢evrimigi
gerceklestirilmistir. Calisma, COVID-19 salgi-
ninin, bireylerin gida guvenligi ve gida hijye-
ni ile ilgili bilgi ve tutumlarindaki farkhliklarin
belirlenmesi; cinsiyet, egitim dizeyi, yas gibi
demografik 6zelliklerin karsilastirilmasi pren-
sibine gore planlanmis olup, Nisan - Haziran
2021 tarihleri arasinda yurGtulmustir. Arastir-
mada veri toplama araci olarak 17 sorudan olu-
san, online anket yonteminden yararlanilmistir.

Etik Kurul

Bu calisma; Afyonkarahisar Saglik Bilimleri Uni-
versitesi, Klinik Arastirmalar Etik Kurulu’nun
30.04.2021 tarihli, 2011-KAEK-2 kodlu karariyla
etik kurul onayi alinarak yapilmistir (2021/6).

istatistiksel Analiz

Ankete katilan gonulltlerin doldurdugu anket
degerlendirmeleri excel formatinda kaydedil-
mistir. Excel formatinda kaydedilen bilgiler daha
sonra SPSS 22.0 programina aktarilarak analiz
edilmistir. Elde edilen veriler degerlendirilir-
ken tanimlayici istatistiksel metotlarin (frekans,
ortalama, standart sapma) yani sira Pearson
ki-kare (x?) testleriyle degerlendirilerek P<0.05
duzeyi istatistiki acidan anlamli kabul edilmistir.

BULGULAR

Galismaya katilan bireylerin %53,9'u (272/505)
erkeklerden, %46,1'i (233/505) kadinlardan olu-
surken, yaslari 18 ile 65 arasindadir (Tablo 1).

Tablo 1: COVID-19 ve gida hijyeni ile ilgili soruya verilen cevap-
larin demografik 6zelliklere gore dagilimi

Yas gruplar: ile COVID-19 ve gida hijyeni ile ilgili sorulara verilen cevaplarin dagilm

Yas COVID - 19 gidalarla bulasan bir hastalik midir?

Evet Hayir Fikrim Yok Toplam
1824 %5,0 (25) %12,5 (62) %4,6 (23) %21,8 (110)
2534 %6,3 (32) %8,9 (45) %3,4 (17) %18,6 (94)
35-44 %4,0 (20) %16,0 (81) %2,6 (13) %22,6 (114)
45-54 %4,4 (22) %23,0 (116) %4,0 (20) %31,3 (158)
55-65 %1,0 (5) %3,4 (17) %1,4 (7) %5,7 (29)

Toplam %20,6 (104) %63,6 (321)
X2=26,424, P<0,05 (0,001)
Cinsiyet ile COVID-19 ve gida hijyeni ile ilgili sorulara verilen cevaplarin dagilim

COVID - 19 gidalarla bulasan bir hastalik midir?

%158 (80) %100(n=505)

Cinsiyet

Evet Hayir Fikrim Yok Toplam
Kadin %10,1 (51) %28,1 (142) %7,9 (40) %46,1 (233)
Erkek %10,5 (53) %35,4 (179) %7,9 (40) %53,9 (272)

Toplam %20,6 (104) %63,6 (321)
¥2=1,299, P>0,05 (0,522)
Ogrenim durumu ile COVID-19 ve gida hijyeni ile ilgili sorulara verilen cevaplarin dagilhm
Ogrenim durumu COVID - 19 gidalarla bulaan bir hastaik midir?
Evet Hayir Fikrim Yok
ilk ve ortadgretim %1,8 (9) %5,0 (25) %3,2 (16)
Onlisans %8,3 (42) %12,9 (65) %44 (22)
Lisan %2,8 (14) %15 (76) %1,4 (7)
Lisanssiistil %7,7 (39) %30,7(155) %6,9 (35)
Toplam %20,6 (104) %15,8 (80)

%15,8 (80) %100(n=505)

Toplam

%9,9 (50)

%25,5 (129)

%19,2 (97)

%45,3 (229)

%63,6 (321) %100(n=505)
X2=34,209, P<0,05 (0,000)

Ekonomik Gelir ile COVID-19 ve gida hijyeni ile ilgili sorulara verilen cevaplarin dagihmi
Gelir durumu COVID - 19 gidalarla bulagan bir hastalik midir?
Evet Hayir Fikrim Yok
%1,2 (6) %2,0 (10) %0,2 (1)
%0,6 (3) %0,0 (0)
%0,4 (2) %1,2 (6)
%55 (28) %5,1 (26)
%9,7 (49) %5,9 (30)
%3,2 (16)
%20,6 (104)

Toplam
%3,4 (17)
%1,6 (8)
%3,2 (16)
%25,7 (130)
%52,7 (266)
%13,5 (68)
%100(n=505)

Gelirim yok
0-750TL
751-1500 TL
1501 - 2500 TL
2501 - 5000 TL
5000 TL ve listii
Toplam

%1,0 (5)

%1,6 (8)

%15,0 (76)

%37,0 (187)

%6,9 (35)

%636 (321)
X2=24,460, P<0,05 (0,006)

%34 (17)
%15,8 (80)

Bu bireylerin %68'i COVID-19'un viral bir enfek-
siyon oldugunu bilirken %32'sinin bilmedigi
gorilmektedir. Pandemi slresince COVID-19



virisiine yakalanmamak icin %3.8'i hi¢ 6nlem
almazken yaklasik %50’si strekli nlem almak-
tadir. COVID-19'un varhgini belirlemeye yone-
lik PCR testini yaptiranlarin orani %54.4 olup
%19,4'nlin COVID-19 pozitif oldugu tespit edil-
mistir. Calismaya katilan bireylerin aile yakinla-
rinda COVID-19’un gorilme orani %30.3 olarak
saptanmistir (Tablo 2).

Tablo 2: Genel COVID-19 bilgisi sorularina verilen cevaplarin
dagilimi (n=505)

n %
COVID - 19'un neden oldugu enfeksiyon tiirii hangisidir?

Bakteriyel Enfeksiyon 68 134
Viral Enfeksiyon 343 68,0
Parazitel Enfeksiyon 13 26

Fikrim Yok 81 160

COVID -19 testi sonucunuz nasil aikti?

Negatif 177 350
Pozitif 98 194
Test yaptirmadim 230 456
Birinci derece yakinlarinizda COVID-19 hastasi var mi?

Evet 153 303
Hayir 352 69,7

COVID-19 viriisiine

iin 6nlem aliyor

Her zaman 252 49,9
Arasira 66 13,0
Siklikla 168 333
Hig almiyorum 19 38

GCalismaya katilan bireylerin yaslar blyldikge
ve 6grenim durumu arttikca COVID-19'un gida
ile bulasmayacagini diistinenlerin sayisi (%63.6)
anlamliderecede artmaktadir. Ayricaanket calis-
masina katilan bireylerin ekonomik geliri arttik-
¢a COVID-19'un gidalar ile bulasmadigini dusi-
nenlerin sayisi da anlamli derecede artmaktadir.
Bunun yani sira COVID-19'un gidalar ile bulas-
tigin1 diistinen kadin ve erkek bireyler arasinda
anlamli bir fark yoktur (Tablo 1). COVID-19'un
gidalar aracihgiyla bulasmadigi fakat gida am-
balajlari ile bulasabilecegini diistinenlerin orani
%39.8 olarak belirlenmistir. Gidalar ve gida am-
balajlari aracihgiyla COVID-19’un bulasmayaca-
ginidusiinenlerise %21.4 oranindadir (Tablo 3).

Tablo 3: COVID-19'un gida veya gida ambalaji ile bulagsmasina
dair sorulara verilen cevaplarin dagihmi

COVID-19 gida  COVID - 19 gidalarla bulagan bir hastahk mdir?

ambalajlarma  temas ile Evet Hayir Fikrim Yok Toplam
bulagir mi?

Evet 9%19,6 (99) 9%39,8 (201) %9,5 (48) %68,9 (348)
Hayir %0,8 (4) %21,4 (108) %1,0 (5) %23,2 (117)
Fikrim yok %0,2 (1) %2,4 (12) %5,3 (27) %7,9 (40)
Toplam 9%20,6 (104) 9%63,6 (321) %15,8 (80) %100(n=505)

X2=135,871, P<0,05 (0,000)

COVID-19 pandemisinde kendisini blyuk risk
altinda oldugunu dusiinenlerin orani %40 iken
risk altinda olmadigini distinenler ise %14,3
oraninda tespit edilmistir. Risk altinda oldugunu
disunen fakat herhangi bir 5nlem almayanlarin
orani %2,5 (13/505) iken en az bir 6nlem alanla-
rn sayisi %95,2 (481/505) olarak belirlenmistir.
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COVID-19a yakalanmamak i¢gin kullanilan ted-
birler arasinda en fazla (%46,7) maske, eldiven,
dezenfektan ve sosyal mesafenin birlikte kulla-
nilmasi gorilmustiir (Tablo 4).

Tablo 4: COVID-19 bakimindan risk altinda olma durumu ile
gida ahs-verisi sirasinda 6nlem alma durumuna dair sorulara
verilen cevaplarin dagilimi

COVID-19'a igin COVID-19 risk altinda g tisiinii ?

gida ahg-verigleriniz sirasinda Risk altinda Diisiik risk Biiyiik risk Toplam

hangi 6 i aliyorsunuz? degilim altindayim

Yalmizca maske %1,2 (6) %5,7 (29) %6,5(33) %135 (68)

Maske ve eldiven %1,2 (6) %1,8 (9) %3,0 (15) %5,9 (30)

D ve sosyal mesafe %0,8 (4) %0,4 (2) %0,4 (2) %1,6 (8)

Maske, dezenfektan ve sosyal %4,4 (22) %11,1 (56) %12,1(61) %27,5 (139)

mesafe

Maske, eldiven, dezenfektan ve %4,6 (23) %20,6 (104) %21,6 (109) %46,7 (236)

sosyal mesafe

Higbir 6nlem almiyorum %2,2 (11) %2,0 (10) %0,6 (3) %48 (24)

Toplam %14,3(72) %41,6 (210) %442 (223) | %100(505)
X2=38,446, P<0,05 (0,000)

Kendini blyuk risk altinda goren bireylerin ¢o-
gunlugu (%26,9) ve dusuk risk altinda oldugu-
nu duslinen bireylerin hemen hemen tamami
(%11,8) mutfak arag-gereclerini deterjan ve alkol
bazli sivilar ile dezenfekte etmektedir (Tablo 5).

Tablo 5: COVID-19 bakimindan risk altinda olma durumu ile
mutfakta hijyen 6nlemi sorularina verilen cevaplarin dagilimi

COVID-19 bakimindan risk altinda oldugunu diisiinenler ile mutfakta hijyen énlemi alanlarin verdigi cevaplarin dagilimi

COVID - 19'dan korunmak COVID-19 risk altinda g iistinii

amaciyla hijyen 6nlemi icin neler | Risk alinda Diigiik risk Biiyiik risk Toplam

yapiyorsunuz? Meyve ve degilim altindayim altindayim

sebzeleri;

Bol su ile yikamak %10,8 (55) %29,9 (151) %26,9 (136) %67,7 (342)

Sirkeli suda bekletmek %2,7 (14) %13,6 (69) %11,8 (60) %28,3 (143)

Deterjan ile yilkamak %0,6 (3) %13 (7) %1,9 (10) %39 (20)

Toplam %14,2 (72) %449 (227) %40,8 (206) %100(n=505)
X2=9,996, P<0,05 (0,040)

Market alig-verisleriniz COVID-19 risk altinda

sonrasinda iiriinleri Risk altinda Diisiik risk Biiyiik risk Toplam

kullanmadan énce belirli bir degilim altindayim altindayim

siire

1 saat %2,4 (12) %89 (45) %6,1 (31) %17,4 (88)

3 saat %4,0 (20) %79 (40) %73 (37) %19,2 (97)

5 saat %1,0 (5) %2,8 (14) %50 (25) %8,7 (44)

En az bir gin 9%6,3 (32) %15,8 (80) %18,6 (94) 9%40,8 (206)

Hig bekletmiyorum %0,6 (3) %61 (31) %7,1 (36) %13,9 (70)

Toplam %14,3 (72) %41,6 (210) %44,2 (223) %100(n=505)
X2=16,513 P<0,05 (0,036)

Pandemiden korunmak icin market alisverisle-
rinden sonra urtnleri kullanmadan once belli
bir stire bekletenler anlaml derecede fazladir.
Dusuk ve buyik risk altinda oldugunu dusiinen
bireyler en yuksek oranda (%15,8 ve %18.6) en
az bir gun beklettiklerini bildirmislerdir. Market
ahsverisleri sonrasinda urunleri hi¢ bekletme-
den kullanan bireyler risk altinda olmadiklarini
dustinmektedirler (Tablo 5). Su tuketim alskan-
hgini degistiren bireylerin orani anlamli derece-
de yuksek belirlenmistir. Su tiketim aliskanhgini
degistiren bireylerin arasinda el yikama aliskan-
hgini degistirenler %51,7 (261/312) oraninda
belirlenirken el yikama aliskanligini degistir-
meyenler ise %10,1 (51/312) oraninda tespit
edilmistir (Tablo 6). Calismaya katilan bireyle-
rin bagisikhiklarini gticlendirmek icin en yuksek
oranla organik beslenmeyi tercih ederken en
dusuk oranla probiyotik-prebiyotik gidalar ti-
ketmeyi tercih ettikleri gorilmustur (Tablo 7).
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Tablo 6: COVID-19 pandemi siirecinde el yikama aliskanliginda-
ki ve su tiiketim davranisindaki degisiklige dair sorulara verilen
cevaplarin dagihmi

COVID-19 pandemi siirecinde el ylkama aligkanhiginda ve su tiketim davramsindaki degisiklige dair sorulara verilen
cevaplarin dagilim
El  ykama  aliskanhginzda Pandemisiirecinde su tiketim miktarmizda artis oldu mu?
degisiklik oldu mu? Evet Hayir Toplam
Evet %51,7 (261) %20,2 (102) %71,9 (363)
Hayr 9%10,1 (51) %18,0 (91) %28,1 (142)
Toplam %61,8 (312) %38,2 (193) 9%100(n=505)
X2=55,979, P<0,05 (0,000)

Tablo 7: COVID - 19'a karsi bagisikliginizi gliclendirmek icin ne-
ler yapiyorsunuz ? sorusuna verilen cevaplarin dagilimi

%
Dogal-organik beslenmek 195 38,7
Vitamin takviyesi almak 161 318
Probiyotik-prebiyotik gidalar tiiketmek 37 73

Higbir sey yapmiyorum 112 222

TARTISMA

Bu calismada, pandemi suirecinde gida tuketim
davranisi ve hijyen aliskanhgindaki degisiklik-
ler analiz edilmistir. COVID-19 hastahgi, SARS-
CoV-2 (Siddetli Akut Solunum Sendromu-Co-
ronavirtis-2) adi verilen yeni bir koronaviriisiin
neden oldugu bir hastaliktir (10). Anket sonuc-
lar katilimcilarin %68’inin COVID-19'un neden
oldugu enfeksiyon tiirlinlin viral bir enfeksiyon
oldugunu bildiklerini gostermektedir. Virlsin
olasi bulasma nedeni olarak; konusma, hapsir-
ma ve Okslirme veya enfekte kisilerle dogrudan
temas yoluyla dagilan solunum damlaciklari ol-
dugu distunudlmektedir (11, 12). Bu nedenle sos-
yal mesafe, el yikama, dezenfektan, maske kul-
lanimi ve gida hijyenini saglamak gibi 6nlemler
neredeyse zorunlu hale gelmistir (12-14). Bu ¢a-
hsmanin anket sonuglarina gore bireylerin an-
cak sadece yarisinin COVID-19'a yakalanmamak
icin her zaman o6nlem aldigi, yaklasik %3,8’lik
bir kisminin ise hi¢ 6nlem almadigi belirlen-
mistir. Diinya Saglik Orgiitii ve Saglik Bakanhd:
gibi kuruluslar tarafindan, pandemi sirecin-
de virsuin yayilmasini 6nlemenin en kolay, en
ekonomik ve en etkili yolu oldugu icin sik sik el
yilkama siddetle tavsiye edilmektedir (13, 15).
Calismamizda; bireylerin %71,9’'unda el yika-
ma aliskanhginda degisiklik oldugu, %61,8'inde
ise su tuketim davranisinda degisiklik oldugu
gorilmustir. Pandemi strecinde bireylerin ye-
terli el hijyenine sahip oldugu ve bununla bir-
likte su kullaniminin da arttigi gorilmektedir.
Bu konuda halkin yeterli bilgiye sahip oldugu
dusinilmektedir. Ancak, Ugurlu ve ark!larinin
(2020) yaptigi calismada ise katilimcilarin tav-
siye edilen glinlik 11 kez ellerini yikayip yika-

madigi sorgulanmis ve bulunan deger (%57,7)
salgin siireci igin yetersiz goriilmus ve bireylerin
halk saghgi egitim programina ihtiyaci oldugu
dustnilmustir (15). Choi ve ark!larinin (2021)
Kore'de yaptigi ¢alismada giinde ortalama el
yikama sikligi, COVID-19 salginindan sonra 6,96
kattan 9,98 kata yukseldigi ve el yikama sikl-
ginda ise tim yas gruplarinda ve bazi meslek
gruplarinda anlamli bir artis oldugu bildirilmis-
tir (13). Gida veya gida ambalaji kontaminasyo-
nu; Uretim surecinde su kirliligi veya el hijyeni
uygulamalarina uymayan enfekte bireylerden
Oksurme veya hapsirma yoluyla yayillan dam-
laciklar aracihigiyla ortaya cikabilmektedir (12,
16). Bununla birlikte, COVID-19’un gida Urlin-
leri yoluyla yayildigina dair bugiline kadar ya-
yinlanmis bilimsel bir veri yoktur (11, 16, 17).

Tuketicilerin ele almasi gereken en 6nemli konu
gida ambalajlarina COVID-19'a neden olan vi-
rislerin bulasma olasiligidir (16, 17). Bazi virUs-
ler ile yapilan ¢alismalar, gida Grinlerinin yi-
zeylerinde viruslerin hayatta kaldiklarini ortaya
koymustur. Bu olasilik COVID-19’a neden olan
virls icin de dustintlmelidir. Bu donemde 6zel-
likle konserve veya paketlenmis gidalar tercih
edilirken, meyveler ise ylkanmali ve sirkeli suda
saklanmalidir (16). Dimassi ve ark.larinin (2021)
Libnan'da 1337 katilimci ile yaptiklar ¢alisma-
da “Coronavirts’iin kontamine gidalarin tiike-
tilmesi yoluyla insanlara bulasir” ifadesine kati-
himcilarin %35.2'si “yanlistir” demistir (18). Gorur
ve ark!larinin (2021) 719 katilimai ile yaptiklari
anket calismasinda ise akademisyen katilimci-
larin %34,6s1, 6grenci katihmcilarin ise %16,5'i
virisiin gidalarla bulasamayacagini belirtmis-
tir. Akademisyen katilimcilarin %78,3’lik kismi,
ogrenci katilimcilarin ise %81,8'lik kismi virtisiin
gida paketleri ile bulasabilecegini belirtmistir
(19). Anketimizde katilimcilarin %68,9'luk kis-
mi COVID-19'un gida ambalajlarina temas ile
bulasabilecegini disinmektedir. Katilimcilarin
%63,6'lik bir kismi ise COVID-19’un gidalar ile
bulasmayabilecegini disinmektedir. Calisma-
mizda COVID-19'un gidalarla bulasabilecegini
distinmeyenlerin orani egitim ve ekonomik
gelir durumuna paralel olarak artis gostermis-
tir. COVID-19'un gidalarla bulasmadigini be-
lirten katihmcilarin %39,8'luk kismi ise virlslin
gida ambalajlarina temas ile bulasabildigini
belirtmistir. Daha 6nce yapilmis ¢calismalar CO-



VID-19'un bircok ylizeyde uzun sire canh ka-
labildigini gostermistir (12, 20). Virlisiin satin
alinan gidalardan bulasma riskini azaltmak icin
en etkili yollardan biri gidalarin i¢ glin boyunca
bekletilmesi olabilir. Ayrica sebze ve meyvelerin
suda iyice yikanmasi, gerekirse ¢ok az miktar-
da sabun kullandiktan sonra iyice durulanarak
tiketilmesi 6nerilmektedir. Pisirilmeden tiketi-
len taze sebze ve meyve gibi Urtnler su altin-
da iyice yikanmalidir (21). Katihmcilarin market
alis—verisi sonrasinda Urlnleri kullanmadan
once belirli bir stire bekletip bekletmedigi soru-
suna verilen yanitlara bakildigi zaman, yaklasik
%86'sinin 1 saat ile en az bir glin arasinda Griin-
lerini bekletip oyle kullandiklari gorilmastar.
Katilimcilara, COVID-19'dan korunmak ama-
ayla meyve ve sebzeleri nasil temizledigi so-
ruldugunda ise; %67,7'sinin bol su ile yikadigi,
%28,3'tinln ise sirkeli suda beklettigi, geri ka-
lanin ise deterjan bazli temizleyiciler ile yikadigi
gorilmustir. Bu konu ile ilgili olarak Finger ve
ark!larinin (2021) 3000 katilimci ile Brezilya'da
yaptigi bir ankette katilimcilarin %50’sinin mey-
ve ve sebzeleri klorlu suda beklettikten sonra
akan suda duruladigi, %27,4Gnin deterjan
kullandigi, %7’sinin ise mutfak sirkesi kullandi-
g1 tespit edilmistir. Yine ayni ¢alismada katilim-
alarin neredeyse tamamina yakininin maske,
sosyal mesafe ve alkol bazli dezenfektan kulla-
nimina dikkat ettigi belirlenmistir (10). Katilim-
alarin bu konudaki bilincini 6lgmek amaciyla
COVID-19'a yakalanmamak icin gida ahsveris-
leriniz sirasinda hangi onlemleri aliyorsunuz?
sorusu yoneltilmis ve katilimcilarin %95,2’si gibi
blylk bir cogunlugunun 6nlem aldigi gorul-
mustur. Alinan 6nlemlerin buyutk cogunlugunu
(%46,7) ise maske, eldiven, dezenfektan ve sos-
yal mesafe olusturmaktadir (%46,7). COVID-19
salgini sirasinda tuketicilerin hijyen aliskanlik-
larinin degismesinin yani sira daha saglikli gida
drtnlerine olan ilgilerinin de arttigi gorilmek-
tedir. COVID-19 pandemisi sirasinda saglikh
beslenme viral enfeksiyonlara karsi bagisiklik
sistemini korumak icin olduk¢a 6nemlidir (22).

Anketimize katilan bireylerin %77,8'inin pande-
mi surecinde beslenme davraniglarinin degisti-
gi belirlenmistir. Karaman ilinde pandemi sure-
cinin bireylerin beslenme aliskanliklari Gzerine
etkisinin incelendigi calismada, katilimcilarin
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%45,3'tinde beslenme aliskanliginin degistigi
gorilmustir (23). Kutlu ve ark!larinin (2021)
yaptigi calismada ise katilimcilarin buyuk ¢o-
gunlugunun (%65,5) COVID-19 pandemi siire-
cinde bagisikligin giclendirmesi bakimindan
etkili oldugu dusunilen vitamin takviyelerini
kullandiklari gozlenmistir (24).

Sonu¢ olarak bireylerin pandemi sirecinde
gida hijyenine vermis olduklari 6nemin arttigi,
bununla paralel olarak su tiiketimi ve el yikama
aliskanhklarinin degistigi, ancak COVID-19’un
bulasma yolu ile ilgili olarak bireylerin bilgi de-
recesinin egitim duzeyleri, gelir seviyeleri ve
yasa gore farkhhk gosterdigi belirlenmistir. Ayri-
ca bireylerin bu dénemde organik beslenmeye
yonelmesi ve vitamin takviyesi seklinde beslen-
me aliskanliklarinin da etkilendigi gortlmastar.
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OZET

AMACG: Bu calismada fazla kilolu ve obez 6grencilerin beslenme
ozyeterlik, beslenme tutum ve beslenme davranisi arasindaki
iliskinin incelenmesi amaclanmistir.

GEREC VE YONTEM: Bu calisma beden kitle indeksi persentil
degeri 85'in lizerinde olan, 5. 6. ve 7. sinifta egitim goren 192
ogrenci ile gerceklestirilmistir. Veriler kisisel bilgi formu, cocuk
beslenme 6z-yeterligi, beslenme tutum ve beslenme davranis
Olcediile elde edilmistir.

BULGULAR: Ogrencilerin beslenme 6z-yeterligi puan ortala-
mas! 5.58+5.07, beslenme tutum puan ortalamasi 12.72+2.52,
beslenme davranis puan ortalamasi ise 2.92+6.03 bulunmustur.
Cinsiyet ve beden kitle indeksi siniflamasina gore 6lcek puanla-
ri arasinda anlamli farklilik olmadig, ailesinde fazla kilolu birey
olmayan ogrencilerin daha olumlu beslenme tutumuna sahip
oldugu tespit edilmistir. Beslenme 6z-yeterligi ile beslenme tu-
tum ve beslenme davranisi arasinda pozitif iliski bulunmustur.

SONUC: Fazla kilolu ve obez cocuklarin beslenme 6z-yeterlik-
leri, beslenme tutumlar ve beslenme davranis diizeyleri orta
diizeyin Uzerindedir. Fazla kilo ve obeziteye yatkinligi arttiran
fastfood yeme aliskanhdi, TV, bilgisayar gibi teknolojik aletlerle
gegirilen siire gibi faktorler beslenme 6z-yeterligi, beslenme tu-
tumu ve beslenme davranis diizeylerinde etkilidir.

ANAHTAR KELIMELER: Cocukluk cadi obezitesi, Beslenme &z
yeterligi, Beslenme tutumu, Beslenme davranisi, Ogrenci.
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ABSTRACT

OBJECTIVE: The aim of this study was to investigate the rela-
tionship between nutritional self-efficacy, nutritional attitude-
and behaviour of students with overweight and obesity.

MATERIAL AND METHODS: This study was carried out with
192 students in 5, 6™ and 7" grades whose body mass index
percentile value was over 85. The data were obtained with per-
sonal information form, dietary self-efficacy scale, nutrition atti-
tude scale and dietary behaviour scale in this study.

RESULTS: The nutritional self-efficacy mean score of the stu-
dents was 5.58 + 5.07, the nutritional attitude was 12.72 + 2.52,
and the nutritional behaviour mean score was 2.92 + 6.03. The-
re was no significant difference found between scale scores
according to gender and body mass index classification, and
students without an overweight family member had a more
positive nutritional attitude. A positive relationship was found
between nutritional self-efficacy and nutritional attitude and
nutritional behaviour.

CONCLUSIONS: Nutritional self-efficacy, nutritional attitudes
and nutritional behaviour levels of children with overweight
and obesity were found to be above the moderate level. Factors
such as fast food eating habits and time spent with technologi-
cal devices such as computers and TV, which increase the sus-
ceptibility to overweight and obesity, are effective in the levels
of nutritional self-efficacy, nutritional attitude and nutritional
behaviour.

KEYWORDS: Childhood obesity, Nutritional self-efficacy, Nutri-
tional attitude, Nutritional behaviours, Student.
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INTRODUCTION

Overweight and obesity is a condition charac-
terized by an excess of adipose tissue or body
fat. It usually occurs when the energy intake is
greater than the energy consumption. In recent
years, overweight and obesity in childhood
have been increasing all over the world. Being
overweight and obese among children and
adolescents is considered an important public
health problem due to its contribution to the
development of chronic diseases in adulthood
(1, 2). According to data from the World Health
Organization, while more than 340 million child-
ren and adolescents were overweight or obese
in 2016, there were 38 million children under
the age of 5 and overweight or obese in 2019
(3). In our country, 9.9% of children were obese
and 14.6% overweight according to the findin-
gs of the Childhood Obesity Survey conducted
by the Ministry of Health (4). The condition of
overweight and obesity in childhood is carried
over to adulthood and it increases the likeliho-
od of the occurrence of cardiovascular disease,
type 2 diabetes and diabetes-related retinal
and kidney complications, nonalcoholic fatty
liver, hypercholesterolemia, systemic hyperten-
sion, obstructive sleep apnea, cancer and other
obesity-related pathological conditions (5, 6).
Fighting overweight and obesity in the childho-
od period, therefore, becomes important. The
nutritional self-efficacy, attitude and behaviour
of the child are effective factors in this fight.
There is a need for self-efficacy beliefs in order
for individuals to overcome the obstacles to
adopting and maintaining healthy lifestyle ha-
bits such as healthy nutrition (7). Self-regulatory
skills such as behavioural change related to sel-
f-efficacy for initiating and maintaining healthy
nutrition, goal setting and self-monitoring are
important elements of behaviour change (8).
Social cognitive self-regulation theories sug-
gest that people with high self-efficacy and po-
sitive outcome expectations tend to self-regu-
late their behaviour successfully in a particular
area. Therefore, nutritional self-efficacy is effec-
tive in nutritional attitudes and behaviours (9).

Positive nutritional behaviours were found to
be high in a study conducted to determine the
nutritional behaviour levels of secondary scho-
ol students (10). In another study (11), primary
and secondary school students were found to

have high self-efficacy in nutrition and more
than half of the students demonstrated healt-
hy nutritional behaviours. In a study conducted
by Keskin et al., the nutritional behaviours of
children between the ages of 12-14 were found
to be at moderate levels (12). In another study
(13), the nutritional self-efficacy levels of child-
ren with overweight and obesity and children
with normal weight were found to be similar.
In a study evaluating the relationship between
nutritional self-efficacy, nutritional attitude and
behaviour (14), healthy nutritional habits were
found to increase with the increase in nutriti-
onal self-efficacy and nutritional attitude. Nut-
ritional self-efficacy, attitude and behaviour
levels of children have been shown in studies.
But these studies have mostly determined le-
vels of self-efficacy, attitude and behaviour wit-
hout distinguishing body mass index (BMI), and
the relationship between these three variables
has not been evaluated together. The number
of studies where the nutritional self-efficacy,
attitude and behaviour levels of children with
overweight and obesity have been evaluated
together and the relationship between them
has been revealed is limited. Knowing the levels
of these variables and their relationship with
each other will reveal on the one hand the level
of nutrition self-efficacy, attitude and behavi-
our of the students, on the other hand, the effe-
cts of these three variables on each other. This
information can contribute as a guide to prog-
rams to fight overweight and obesity, especial-
ly within the scope of school health. Therefore,
this study aimed to investigate the relations-
hip between nutrition self-efficacy, nutrition
attitude and nutritional behaviour of students
with overweight and obesity, and the levels of
these elements according to some variables.

MATERIAL AND METHODS
Procedure

The study was carried out in the fall term of the
2019 - 2020 academic year in three secondary
schools in a city in Turkiye with 192 students
who accepted to participate in the study from
the 5™, 6" and 7" grades. Students’ BMI per-
centile value was over 85 out of 1841 students
and their height and weight were recorded.
Weight measurements of the students were
performed with school uniforms and clothes,
while cardigans and vests that would increase
the weight were removed before the measure-



ment. A digital weighing (Mesilife BY-810% scale
was used for the weight measurement. For he-
ight measurements of the students, the shoes
were removed, the feet were flat together and
the heels and the back were leaning against
the wall. In this position, the measurement was
taken using the height gauge mounted to the
wall. In line with the measurements of height
and weight of the children, their BMIs were
calculated by using the Child Body Mass Index
calculator of the Ministry of Health, General Di-
rectorate of Public Health. Students were taken
to the meeting rooms and empty classrooms
to complete the scales. It took an average of
15 minutes for the students to complete them.

Measures

The data were obtained with personal informa-
tion form, dietary self-efficacy scale, nutrition
attitude scale and dietary behaviour scale in
this study, in which the descriptive findings of
a doctoral dissertation were given. The scales
were applied between 15-30 September 2019.

Personal Information Form

Questions related to age, gender, grade, pre-
sence of an overweight member in the family,
frequency of meals, fast food eating habits, sna-
cking habits and frequency of physical activity
and included in this form were prepared by the
researchers.

Child Dietary Self-efficacy Scale

The scale was developed within the scope of
Child and Adolescent Trial for Cardiovascular
Health (CATCH), a research project aimed at im-
proving the cardiovascular health of children
and adolescents and reducing the risk of car-
diovascular diseases in the United States (15,
16). CATCH was a school-based, interventional
project involving over 6000 children and tee-
nagers from a total of 96 schools in four states
(California, Louisiana, Minnesota and Texas).
The Child Dietary Self-Efficacy Scale measu-
res self-efficacy ensuring children eat low-fat
and low-salt food items. Scale items were for-
med from various food items containing fat
and salt. The food items in the scale were se-
lected among the frequently consumed food
items by this age group of children. The scale
measures the self-efficacy of children, which
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enables them to choose food items with less
fat and salt despite the choices with more fat
and salt. The scale, a 3-point Likert type, has a
single factor structure consisting of 15 items.
The scale items are scored in the -1, +1 point
range (-1: not sure, 0: somewhat sure, +1: very
sure) and the total score ranges from-15 to +15.
A high total score on the scale indicates a high
level of self-efficacy. Cronbach alpha value of
the scale was 0.84 and test-retest reliability (r):
0.63. The Turkish validity and reliability study
of the scale has been performed and shown
that it can be used on Turkish children by Oz-
tirk Haney and Erdogan (17). The Cronbach
alpha value of the scale in this study was 0.75.

Nutrition Attitude Scale

It is the sub-scale of "The Children's Cardio-
vascular Health Promotion Attitude Scale." The
Children's Cardiovascular Health Promotion At-
titude Scale, which was developed by Arvidson
(18) to evaluate children's attitudes towards
improving cardiovascular health, and consists
of 16 items, was adapted to Turkish society by
Oztiirk Haney and Bahar (19). The scale consists
of four subscales: (1) Physical Activity- 4 items;
(2) Nutrition- 4 items; (3) Smoking- 4 items (4)
Stress Management- 4 items. The internal con-
sistency reliability coefficient of the scale was
calculated as 0.75 and the internal consistency
reliability coefficient of the nutrition sub-sca-
le was 0.67. The nutrition subscale measures a
child's attitude towards activities that reduce
fat intake, increase healthy food consumption,
and the way of nutrition that improves cardi-
ovascular health. The scale items are scored
in the 1 to 4 point range (1- strongly disagree,
2- disagree, 3- agree, 4- strongly agree) and
the total score ranges from 4 to 16. A high to-
tal score on the scale indicates a high level of
positive attitude. The Cronbach alpha value of
the scale in this study was found to be 0.71.

Dietary Behaviour Scale

The scale was developed within the scope of
Child and Adolescent Trial for Cardiovascular
Health (CATCH), a research project aimed at im-
proving the cardiovascular health of children
and adolescents and reducing the risk of car-
diovascular diseases in the United States (15,
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16). The scale consists of 14 illustrated items
with low-fat/salty and high-fat/salty food cho-
ices to determine the nutrient consumption of
children. Children were shown comparable foo-
ds and asked which of the two food items they
eat more. The scale items have a score of -1 for
unhealthy food and +1 for healthy food, and
the total score ranges from -14 to +14. A high
total score on the scale indicates a healthy nut-
ritional habit. Cronbach alpha value of the scale
was 0.76 and test-retest reliability (r): 0.58. The
Turkish validity and reliability study of the sca-
le has been performed and shown that it can
be used on Turkish children by Oztiirk Haney
and Erdogan (17). The Cronbach alpha value
of the scale in this study was found to be 0.71.

Ethical Committee

Ethics committee permission was obtained from
the Osmangazi University Clinical Research Ethi-
cs committee (Date/ Number: June 27,2019/12)
and informed consent was obtained from the
parents and students before starting the study.

Statistical Analysis

The data obtained were analyzed in the SPSS
20.0 package program. The data were evalua-
ted using descriptive statistics such as mean,
percentage and frequency. The suitability of the
data to normal distribution was checked with
the Kolmogorov-Smirnov Test. Since the data
did not show a normal distribution, Spearman's
correlation test to evaluate the relationship
between the three variables, Mann Whitney U
test, and Kruskal Wallis were used. The statisti-
cal significance value was accepted as p <0.05.

RESULTS

Of the students participating in the study, 46.3%
were girls and 53.7% were boys. The mean age
of the participants was 10.8 years. The mini-
mum age was 9 and the maximum age was 12.
While 42.7% of the students were in grade 5,
25.5% were in grade 6, and 31.8% were in grade
7.The nutritional self-efficacy mean score of the
students was 5.58+5.07, the nutritional attitude
mean score was 12.72+2.52, and the nutritio-
nal behaviour mean score was 2.92+6.03. There
was no significant difference between scale sco-
res according to gender and BMI classification.

Grade 5 students had higher nutritional self-ef-
ficacy (KW=6.874, p=0.032), nutritional attitude
(KW=14.669, p=0.001) and nutritional behavi-
our (KW=18.175, p<0.001) scores than Grade 7
students. Nutritional attitude scores of students
who did not have overweight family members
were found to be higher and statistically sig-
nificant than those who had an overweight
family member (Table 1; Z=-2.326, p=0.020).
Table 1: Distribution of some sociodemographic characteristi-

cs of students according to Nutrition Self-efficacy, Attitude and
Behavior Scales

Socio- N Nutrition self-efficacy Nutrition attitude Nutrition behavior
demographic
characteristics

Median Median Median

(min-max) (min-max) (min-max)
Gender
Female 89 6.0(-10.0-15.0) 13.0 (4.0-16.0) 4.0 (-10.0-14.0)
Male 103 6.0 (-13.0-14.0) 13.0 (4.0-16.0) 2.0 (-12.0-14.0)
Test value z=-1.135" z=-1485" 7=-1.286"
z/KW;p p=0.256 p=0.138 p=0.198
Class
5 82 7.0(-130-15.0) 14.0 (6.0-16.0)2 6.0 (-100-14.0)
6 49 6.0 (-10.0-14.0) 13.0 (4.0-16.0)b 2.0 (-8.0-12.0)
7 61 50(-9.0-11.0)c 12.0 (4.0-16.0)¢ 0.0 (-12.0-12.0)
Test value KW=6.874" KW=14.669" KW=18.175"
z/KW;p p=0.032 p=0.001 p=0.000
Post hoc a>c a>c a>c
BMI classification
Owerweight 96  6.5(-13.0-14.0) 13.0 (4.0-16.0) 4.0 (-10.0-14.0)
With obesity 96 6.0 (-10.0-15.0) 13.0 (4.0-16.0) 2.0 (-12.0-14.0)
Test value 7=-0.638" z=-1207" 7=-1.238"
2/KW;p p=0523 p=0.228 p=0216
Presence of overweight members in the family
Yes 76 6.0(-9.0-13.0) 12.0 (4-16) 2.0 (-10.0-14.0)
No 107 6.0 (-13.0-15.0) 13.0 (4-16) 4.0 (-12.0-14.0)
Test value 7=-0.608 1=-2.326 7=-1937
z/KW;p p=0543 p=0.020 p=0.053

* Mann Whitney U; “Kruskall-Wallis

The nutritional behaviour score of students
with a daily meal frequency of 1-2 was hi-
gher than those with a daily meal frequ-
ency of 3-5 (Table 2; z=-4.204, p<0.001).

Table 2: Distribution of students' nutritional characteristics ac-
cording to Nutrition Self-Efficacy, Attitude and Behavior Scales

Nutrition N
characteristics

Nutrition self-efficacy Nutrition attitude Nutrition behavior

Median
(min-max)

Median
(min-max)

Median
(min-max)

Meal frequency per day
1-2

96 6.0 (-13.0-15.0) 13.0 (4.0-16.0) 6.0 (-10.0-14.0)

35 96 6.0 (-7.0-14.0) 13.0 (4.0-16.0) 0.0 (-12.0-14.0)
Test value z=-0.512" z=-0.677" z=-4.204"
z/KW;p p=0.609 p=0.499 p=0.000

Fast food eating habit

3-4 per week 17 4.0 (-7.0-14.0)2 12.0 (4.0-16.0) 2.0 (-12.0-12.0)
1-2 per week 54 5.0 (-6.0-14.0) 13.0 (9.0-16.0)b 2.0 (-12.0-14.0)
1-2 per month 109 7.0 (-13.0-15.0)¢ 13.0 (5.0-16.0)¢ 4.0 (-10.0-14.0)
Test value KW=12.100" KW= 6.401" KW= 4.633"
2/KW;p p=0.002 p=0.041 P=0.099

Post hoc c>bic>a c>a

Habit of snacking after dinner

Yes 32 5.0(-7.0-14.0) 13.0 (4-16)2 0.0 (-12.0-12.0)
No 27 6.0 (-9.0-15.0) 14.0 (4-16)b 6.0 (-4.0-14.0)>
Sometimes 131 7.0(-13-14) 13.0 (4.0-16.0) 2.0 (-10.0-14.0)¢
Test value KW=0.735" KW= 6.178" KW=8.815"
2/KW;p p=0.692 p=0.046 p=0.012

Post hoc b>a b>ab>c

Habit of waking up and eating

Yes 11 5.0 (-9.0-13.0) 14.0 (10.0-16.0) 0.0 (-12.0-12.0)2
No 164 7.0 (-13.0-15.0) 13.0 (4.0-16.0) 4.0 (-10.0-14.0)>
Sometimes 17 40 (-6.0-14.0) 13.0 (7.0-15.0) 0.0 (-12.0-6.0)¢
Test value KW=5.169" KW= 0.345" KW=9.698"
2/KW;p p=0.075 p=0.842 p=0.008

Post hoc b>c
*Mann Whitney U; **Kruskall-Wallis

The nutritional self-efficacy scores of the stu-
dents who consume fast food products 1-2
times a month were found to be higher than
those who consume 1-2 or 3-4 times a week
(KW=12.100, p=0.002), while the nutritional at-
titude scores of the students who consume fast
food products 1-2 times a month were higher



than the students consuming 3-4 times a week
(KW=6.401, p=0.041). The nutritional attitude
scores of the students who do not snack after
dinner were found to be higher than those sna-
cking after dinner (Table 2; KW=6.178, p=0.046),
while nutritional behaviour scores of them
(KW=8.815, p=0.012) were higher than students
who snack regularly after dinner and those who
snack from time to time. The nutritional behavi-
our scores of the students without the habit of
waking up from sleep to eat were higher than
those who sometimes woke up from sleep to
eat something (Table 2; KW=9.698, p=0.008).

Nutritional self-efficacy scores of students
who spend less than one hour a day with te-
chnological devices such as TV, computer,
telephone, 1-2 hours or spending no time
at all were found to higher than those spen-
ding more than 3 hours (Table 3; KW=11.761,
p=0.019), while the nutritional attitude scores
of those who spend 1-2 hours a day (Table 3;
KW=20.441, p<0.001) and the nutritional be-
haviour scores of those who spend 1-2 hours a
day (Table 3; KW=9.995, p=0.041) were found
to be higher than those spending more than
three hours a day with technological devices.
Nutritional self-efficacy scores of students per-
forming physical activity 3-4 times a week were
higher than those not performing a physical ac-
tivity at all; and nutritional self-efficacy scores
of students performing physical activity every
day were higher than those not performing at
all and those performing physical activities 1-2
times per week (Table 3; KW=8.642, p=0.034).

Table 3: Distribution of students' physical activity characteris-
tics according to Nutrition Self-Efficacy, Attitude and Behavior
Scales

Physicalactivity N Nutrition self-efficacy Nutrition attitude Nutrition behavior
characteristics

Median Median
(min-max) (min-max)

TV., smartphone, tablet, etc. time spent

Never 12 80(L0-15.0)

Median
(min-max)

145 (7.0-16.0)2
13.0 (4.0-16.0)°
12.0 (4.0-16.0)

6.0 (-8.0-14.0)
4.0 (-12.0-14.0)°
0.0 (-10.0-12.0)¢

117 7.0 (-10.0-14.0)°
43 4.0 (-9.0-13.0)
5 11.0 (5.0-14.0)¢ 14.0 (11.0-16.0)¢ 4.0 (-10.0-14.0)¢
7 5.0 (-13.0-13.0)¢
KW= 11.761"
p=0.019
a>cb>cid>c

13.0 (9.0-16.0)
KW= 20.441"
p=0.000
a>cb>c

2.0 (-6.0-12.0)¢
KW=9.995"
p=0.041

b>c

sical activity

19 50(-9.0-1L0)

89 6.0 (-13.0-15.0)°

72 65(-6.0-14.0)

7 11.0 (0.0-14.0)¢
KW=8.642"

13.0 (6.0-16.0)
13.0 (5.0-16.0)
14.0 (4.0-16.0)
14.0 (12.0-16.0)
KW= 5.676"
p=0.128

-2.0 (-10.0-12.0)
2.0 (-12.0-14.0)
4.0 (-12.0-14.0)
4.0 (-2.0-12.0)
KW= 7.334"
P=0.062

p=0.034
>azd>ajd.

c>a;d>a;d>|
* Mann Whitney U; **:Kruskall-Wallis
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There was a positive moderate level of corre-
lation between nutritional self-efficacy and
nutritional attitude (r=0.429), a positive mo-
derate level of correlation between nutriti-
onal self-efficacy and nutritional behaviour
(r=0.468), and a positive weak level of correlati-
on between nutritional attitude and nutritional
behaviour (r=0.311). All of these correlations
were statistically significant (p<0.001; Table 4).

Table 4: Results of Spearman Correlation analysis between Nut-
rition Self-efficacy, Attitude and Behavior Scales

Spearman Correlation Nutrition self-efficacy ~ Nutrition attitude Nutrition behavior

Nutrition self-efficacy 1000 0429* 0468*

Nutrition attitude 0429* 1000 0311*

Nutrition behavior 0.468* 0311* 1000

% p<0.001

DISCUSSION

In this study, we aimed to investigate the re-
lationship between nutritional self-efficacy,
nutritional attitude and nutritional behaviour
of students with overweight and obesity, and
the levels of these elements according to some
variables. Nutritional self-efficacy, nutritional
attitude and nutritional behaviour are impor-
tant for the individual to adopt and maintain
healthy lifestyle habits such as healthy nutriti-
on. The findings of this study confirm that be-
haviours that increase susceptibility to overwe-
ight or obesity such as fast food eating habits,
time spent with technological tools such as TV,
telephone, computer, frequency of physical
activity, and the habit of snacking after dinner
might affect nutritional self-efficacy, nutritional
attitudes and nutritional behaviour levels. Since
studies on the nutritional self-efficacy, nutritio-
nal attitude and nutritional behaviour levels of
students with overweight and obesity are limi-
ted, discussion of our findings was performed
in line with the findings, which do not have any
distinction between overweight and obesity,
presented in the literature. Self-efficacy refers
to one's confidence in the ability to initiate
and maintain a certain behaviour and is espe-
cially important in achieving weight control in
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individuals with obesity (20). In this study, the
nutritional self-efficacy scores of the students
were above the moderate level. Similarly, it was
found above moderate levels in two different
studies (13, 14).

Attitude is the individual's positive or negati-
ve evaluation of behaviour. The attitude-be-
haviour relationship is noted to increase with
the strength of the attitude. It has been emp-
hasized that attitude should be considered an
independent predictor of behaviour (21). The-
refore, a positive nutrition attitude becomes
important in terms of the emergence of posi-
tive nutritional behaviour. In line with this, it
can be said that students have a positive nut-
ritional attitude since their nutritional attitude
scores are above the moderate level. In a study
conducted by Haney and Bahar, in parallel
with this study, nutritional attitude scores were
found to be above the moderate level (19).

There is an important relationship betwe-
en nutritional behaviours and weight gain.
Changes in nutritional behaviour (such as inc-
reasing snack intake, reducing fruit and vege-
table intake) have been shown to contribute
significantly to weight gain during the transiti-
on from adolescence to young adulthood (22).
Accordingly, positive nutritional behaviour can
be considered as one of the key factors in ac-
hieving weight control. In this study, the nut-
ritional behaviour mean score of the students
was determined to be above the moderate
level. In two other studies, nutritional beha-
viour scores were found to be above the mo-
derate level in parallel with this study (12, 23).

Childhood obesity has been reported to be
less common in girls due to biological differen-
ces such as changes in body composition and
leptin levels at birth and cultural differences
such as emphasis on being thin and maintai-
ning physical appearance (24). In line with this
information, female students' nutritional sel-
f-efficacy, attitudes and behaviours were expe-
cted to be more positive than male students.
However, the nutrition self-efficacy, nutritional
attitude and nutritional behaviour scores were
determined not to show statistically significant
differences in terms of gender and BMI clas-
sification (p>0.05). In the study of Karacabey
and Angin, there was no significant differen-

ce found in nutritional self-efficacy in terms of
gender and BMI classification of students of the
same age group (13).This study is parallel to our
study in terms of nutritional self-efficacy results.

Parents' nutritional habits and attitudes affect
their children as well (25). A nutritional attitude
providing weight control in the family is natural-
ly expected to ensure that the child has a more
positive nutritional attitude. In parallel with this
information, in this study, students who did not
have an overweight family member were found
to have a more positive nutritional attitude.

The results of this study revealed that grade 5
students had higher self-efficacy, more positive
nutritional attitudes and healthier nutritional
habits compared to grade 7 students. In the
study in which Yilmaz and Kocatas evaluated
the nutritional behaviour of the students, the
nutritional behaviour scores of the students
between the ages of 10-12 were found to be
higher than the students between the ages
of 13-15. Although this finding was not the
result of children with overweight and obe-
sity, it is similar to our study in terms of nutri-
tional behaviour (10). A decrease in the inf-
luence of parental control with an increase in
age in students, and children showing more
behaviours according to their peer environ-
ment can be cited as the reason for this result.

Meal frequency has been shown to be negati-
vely correlated with childhood obesity in some
studies and that high meal frequency can pre-
vent obesity (26, 27). In this study, it was found
that students with a meal frequency of 1-2 were
found to show healthier nutritional behaviours
than students with a meal frequency of 3-5. An
increase in the frequency of meals has been
reported to have beneficial effects such as im-
provement in serum insulin level and sensiti-
vity, and weight reduction (28). In line with this
information, having a higher frequency of me-
als appears as healthy eating behaviour. Howe-
ver, in our study, on the contrary, children with
overweight obesity showed healthier nutritio-
nal habits with a decrease in their frequency of
meals. This condition may be related to the con-
tent of the increased frequency of meals. The
frequency of meals of the participants in our
study may have increased with unhealthy nutri-
tional contents such as junk food and fast food.



The reason for the low nutritional behaviour
scores of the students with a higher frequen-
cy of meals can be attributed to this situation.
Snacking with high calories after dinner ap-
pears as a nutritional behaviour that causes
obesity (29). The nutritional behaviour sco-
re of the students not snacking after dinner
in parallel with the meal frequency was hig-
her. This result shows that students who do
not snack have healthier nutritional habits.

Due to its high-calorie values, fast food con-
sumption is a factor that increases suscep-
tibility to overweight and obesity (10) and
is a nutritional behaviour that children with
overweight and obesity should avoid. Main-
taining an unhealthy eating behaviour by tur-
ning it into a healthy behaviour is expressed as
self-efficacy (20). The frequency of unhealthy
behaviour becomes important in maintaining
healthy behaviour. In other words, it is a neces-
sity to reduce the frequency of unhealthy be-
haviour in order to maintain healthy behaviour.
In our study, students who consume fast food
products 1-2 times a month were found to have
higher self-efficacy than those who consume
1-2 times a week and a higher nutritional atti-
tude than those consuming fast food 3-4 times
a week. Students with high nutritional self-ef-
ficacy and attitude can be said to have less
frequency of unhealthy nutritional behaviours.

A sedentary lifestyle and frequency of physical
activity have an important role in the emer-
gence of overweight and obesity. As the time
children spent with technological devices such
as TV, telephone and computer increases, their
physical activities decrease (30). Nutritional sel-
f-efficacy, nutritional attitude and behaviour of
children change with the time they spent with
technological devices such as TV, telephone
and computer. Students spending less than an
hour a day with these technological devices had
higher nutritional self-efficacy, students not
spending time at all had more positive nutritio-
nal attitudes, and students spending 1-2 hours
a day had healthier nutritional habits. Students
performing physical activity 3-4 times a week or
every day demonstrated a high nutritional sel-
f-efficacy. In another study, an improvement in
nutritional behaviour was determined with an
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increase in the physical activity frequency (10).
In another study, a positive relationship was
found between students' nutritional behaviours
and physical activity status (12). Although these
are not the results of students with overweight
and obesity, they are similar to our study in ter-
ms of positive nutritional behaviour change de-
pending on the frequency of physical activity.

A positive relationship was revealed between
nutritional self-efficacy and nutritional attitude
and nutritional behaviour. According to this re-
sult, an increase in nutritional self-efficacy may
lead to a positive nutritional attitude and an im-
provement in healthy nutritional habits. In anot-
herstudyinwhich therelationship between the-
sethreevariableswasinvestigated, as nutritional
self-efficacy and nutritional attitude increased,
healthy nutritional habits were found to incre-
ase (14). This result is in parallel with our study.

According to the results of this study, the nut-
ritional self-efficacy, nutritional attitudes and
nutritional behaviour levels of children with
overweight and obesity were found to be abo-
ve the moderate level. The frequency of meals,
the habit of fast food eating, the habit of snac-
king after dinner, the time spent with devices
such as TV, phone and computer, the frequ-
ency of physical activity are effective in nut-
ritional self-efficacy, nutritional attitude and
nutritional behaviour levels. Nutritional sel-
f-efficacy, nutritional attitude and nutritional
behaviour of students are positively correlated.

In conclusion, positive nutrition attitude scores
and healthy nutritional behaviour scores inc-
rease, as the nutritional self-efficacy scores of
students with overweight and obesity increase.
Students, who were in fifth grade, did not have
any overweight members in their family, did
not snack after dinner, had fast food 1-2 times
a month, never spent time with technological
devices and had more positive nutritional atti-
tudes than other students. Students, who were
in fifth grade, had fast food 1-2 times a month,
spent less than an hour per day with techno-
logical devices, and engaged in physical acti-
vity every day demonstrated higher nutritional
self-efficacy. Students, who were in fifth grade,
had a meal frequency of 1-2, did not snack af-
ter dinner, woke up from sleep for eating, and
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never spent time with technological devices
and had healthier nutritional behaviours than
other students. As a complementary part of
preventive health services, studies should be
carried out in school health services to increase
and improve the levels of nutritional self-effica-
¢y, nutritional attitude and nutritional behavi-
our of students with overweight and obesity.
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OZET

AMAC: Calismamizda, Covid-19 pandemi déneminde uzaktan
egitim ile anatomi dersi alan 6grencilerin karsilastiklari zorluk-
larin, uyum saglayabilme yeteneklerinin, uzaktan egitiminde
avantaj ve dezavantajlarinin ve 6grenme basarisi ile iligkisinin
arastirilmasi amacglanmistir.

GEREC VE YONTEM: Calismamiza Balikesir Universitesi, Tip Fa-
kiltesi 1., 2., 3. ve 4. sinifta 6grenim goren toplam 560 6grenci
dahil edildi, ancak bu 6grencilerden 399'u (%71,25) calismaya
katilmistir. Katihmcilara literattir taranarak arastirmacilar tarafin-
dan gelistirilen geri bildirim formu ve psikometrik anket uygu-
landi. Veriler analiz edilip yorumlandi.

BULGULAR: Arastirmamiza katilan odrencilerin yas ortala-
masi 20,57+2,21 olarak bulundu. Ortalama sinav basari puan-
lari ise sirasiyla birinci siniflarda 79,20+10,0, ikinci siniflarda
62,30+£19,16, Uglincl siniflarda 52,45+14,64 ve doérdlnci sinif-
larda 57,48+15,30 olarak hesaplandi. Yapilan analiz sonucunda,
cevrimici uzaktan egitim alan birinci sinif 6grencilerinin ortala-
ma basari puaninin istatistiksel olarak anlamli bir sekilde diger
gruplardan daha fazla oldugu tespit edildi. Arastirmamiza kati-
lan 6grencilerin %45,9'u, Covid-19 pandemi sonrasinda anato-
mi egitiminin tamamen y{iz ylize olmasi gerektigini belirtirken,
ogrencilerin %3,8' ise tamamen uzaktan egitim olarak verilme-
sini ifade etmislerdir.

SONUC: Ogrencilerin cevrimici anatomi egitiminde daha basa-
rilh olduklar tespit edilse de 6grencilerin cogunlugu, anatomi
dersinin yliz ylize verilmesini tercih etmislerdir. Uzaktan egitime
gecilmesini gerektiren durumlarda, anatomi egitimi teorik ders-
lerinin ¢evrimici olarak slirdUrtlmesinin ancak pratik derslerin
yliz ylize olarak devam ettirilmesinin anatomi egitiminin basari-
sina olumlu yonde katki saglayacagi kanaatindeyiz.

ANAHTAR KELIMELER: Anatomi, Covid-19, Uzaktan egitim, Tip
egitimi.
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ABSTRACT

OBJECTIVE: In our study, it was aimed to investigate the dif-
ficulties faced by students who took the anatomy lesson with
distance education during the Covid-19 pandemic period, their
ability to adapt, the advantages-disadvantages of distance edu-
cation, and its relationship with learning success.

MATERIAL AND METHODS: A total of 560 students studying in
the 1st, 2nd, 3rd and 4th grades of Balikesir University, Faculty
of Medicine were included in our study, but 399 (71.25%) of the-
se students participated in the study. A feedback form develo-
ped by the researchers and a psychometric questionnaire were
applied to the participants by scanning the literature. The data
were analyzed and interpreted.

RESULTS: The mean age of the students participating in our
study was found to be 20.57+2.21. Mean exam success scores
were calculated as 79.20+10.30 in first grades, 62.30+19.16 in
second grades, 52.45+14.64 in third grades and 57.48+15.30 in
fourth grades, respectively. As a result of the analysis, it was de-
termined that the average achievement score of the first-year
students who received online distance education was higher
than the other groups in a statistically significant way. While
45.9% of the students participating in our research stated that
the anatomy education should be face-to-face after the Co-
vid-19 pandemic, 3.8% of the students stated that it should be
given as distance education.

CONCLUSIONS: As a result of our study, although it was de-
termined that the students were more successful in online
anatomy education, the majority of the students preferred fa-
ce-to-face anatomy lessons. In cases where distance education
is required, we believe that carrying on the theoretical lessons
of anatomy education online but carrying on the practical les-
sons face-to-face will contribute positively to the success of the
anatomy education.

KEYWORDS: Anatomy, Covid-19, Distance education, Medical
education.
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GiRiS

Egitim sisteminin en 6nemli unsurlarindan biri
olan 6grenci, egitimin her asamasinda dnem-
li roller Gstlenmektedir. Egitim amaclarinin ve
mufredatlarinin belirlenmesinde, verilen egi-
timin degerlendirilmesi slirecinde, fakiltenin
yonetim sistemi gibi konularda uygun veri top-
lama araclari ile 6grenci gorislerine basvurmak
blyiik 5neme sahiptir (1, 2). Ogrencilere uygula-
nan yazili ve s6zlU sinavlardaki basari testleri ile
kazanilmasi hedeflenen ogeler degerlendirilir-
ken, 6grenciden alinan geri bildirimler sayesin-
de egitimin niteligini ve kalitesini artiracak yeni
duzenlemeler gelistiriimektedir. Zamanla 6g-
retmen merkezli egitim sistemi, 6grencinin esas
oldugu 6grenci merkezli egitim sistemine dogru
yonelim géstermistir. Ogrenci merkezli bu prog-
ramlarin diizenlenme asamasinda 6grenci geri
bildirimleri rehber niteligi tasimaktadir (3, 4).

Son yillarda geleneksel tip egitiminde, 6gren-
cilerin teorik bilgi birikimleri pratik uygulama
becerilerinin 6nline ge¢cmeye baslamistir. Tip
egitiminin amaci, 6grencilerin bilgiyi sig bir se-
kilde 6grenmelerinin yerine 6grenmis olduklari
bilgiyi pratik uygulamalarda kullanabilme be-
cerisini ve tutumunu gelistirmektir (5). Bu kap-
samda anatomi egitimi hangi egitim modeliyle
verilirse verilsin asil amag, 6grencilerin almis
olduklari anatomi egitimini mesleki hayatlarin-
da en iyi sekilde kullanabilmelerini saglamaktir.

Covid-19 pandemisi, her alani etkiledigi gibi
egitim sistemi Uzerinde de buyuk degisiklik-
lere sebep olmustur. Salgini kontrol altina al-
mak amaciyla, Universitelerde yiz ylze egi-
time ara verilmesi, uzaktan egitime hizh ve
zorunlu bir sekilde gecis yapilmasina neden
olmustur. Bu nedenle calismamizda, Covid-19
pandemi déneminde hizli bir sekilde gecilen
uzaktan egitim modelinin anatomi egitimine
katkisi, sistemin avantaj ve dezavantajlari ve
pandemi sonrasi donemde anatomi egitimi-
nin nasil olmasi gerektigine dair 6grenci go6-
rislerinin  degerlendiriimesi  amacglanmistir.

GEREC VE YONTEM
Calisma Gruplari

Calismamiza, Balikesir Universitesi Tip Fakiilte-
si'nde 2020-2021 egitim-06gretim yilinda ogre-
nim goren 1., 2., 3. ve 4. sinif 6grencileri dahil
edildi. Toplam 560 6grenciden 399'u (%71,25)
cahismaya katildi. Calisma gruplarimizi olustu-

ran 1. sinif 6grencileri ¢cevrimici (online), 2. sinif
ogrencileri yliz ylize ve senkron, 3. sinif 6grenci-
leri yliz ylize ve asenkron ve 4. sinif 6grencileri
ise tamamen yuz ylze egitim modeli ile anato-
mi egitimi almislardir.

Verilerin Toplanmasi

Arastirmaya katilan ogrencilere geri bildirim
formu, uzaktan egitim ile gerceklestirilen ana-
tomi egitimi teorik ve pratik derslerine iliskin
basari puanlama testi ve likert 6lcek ile kapal
uclu psikometrik anket uygulandi (Cronba-
ch Alpha 0,887). Online olarak toplanan geri
bildirimlerin gtvenilirligini arttirmak ve 69g-
rencilerin kendilerini baski altinda kalmadan
fikirlerini 6zgur bir sekilde ifade etmelerini sag-
lamak amaciyla anket formu Uzerine ad, soyad
ve ogrenci numaralarini yazmamalar istendi.

Etik Kurul

Calismamiz icin Balikesir Universitesi Girisimsel
Olmayan Klinik Arastirmalar Etik Kurulu'ndan
onay alindi (2021/149).

istatistiksel Analiz

Elde edilen veriler SPSS (Statistical Package for
Social Sciences) 22,0 paket programina kay-
dedilip, analizler yapildi. Shapiro-Wilk testi ile
surekli degiskenlerin normallik analizi yapildi.
Degiskenlerin normallik varsayimini saglama-
digi tespit edilip, tek degiskenli analizlerde
Mann-Whitney U ve Kruskal Wallis H testleri
kullanilirken p<0,05 istatistiksel olarak anlaml
seklinde degerlendirildi.

BULGULAR

Galismamiza katilan 6grencilerin yas ortalamasi
20,572,211 yil olarak tespit edildi. Calismamiza
birinci siniftan 121 6grenci (%30,3), ikinci si-
niftan 130 6grenci (%32,6), liclincl siniftan 76
ogrenci (%19) ve dordiincl siniftan 72 6grenci
(%18) katildi (Tablo 1). Arastirmamiza katilan
1., 2., 3. ve 4. sinif 6grencilerin anatomi dersi
sinav basari ortalamalari sirasiyla 79,20+10,30,
62,30+19,16, 52,45+14,64 ve 57,48+15,30 puan
olarak tespit edildi. Tum siniflarin ortalamasi
ise 64,68+18,36 olarak hesaplanmistir. Sinav
basarilari  karsilastirildiginda tamamen c¢ev-
rimici egitim alan birinci sinif 6grencilerinin
ortalama basari puaninin istatistiksel olarak
anlamli bir sekilde diger gruplardan daha faz-
la oldugu tespit edildi (p=0,000007) (Tablo 2).



Tablo 1: Katimcilara ait tanimlayici verileri

n (Kisi sayis1) %
Cinsiyet
Kadin 207 51,9
Erkek 192 48,1
Yasanilan yer
il Merkezi 254 63,7
ilge 93 23,3
Mahalle /Koy 47 11,8
Kasaba 5 1,3
Kim ile yasiyorsunuz
Yalnmiz yasiyorum 43 10,8
Ailemle yasiyorum 333 23,3
Arkadaslarimla yasiyorum 23 5,8
Sinif tekrari yapma durumu
Sinif Tekrari Yapan 36 9,0
Sinif Tekrari Yapmayan 363 91,0

n:Kisi sayisi, %: ylizde

Tablo 2: Ogrencilerin anatomi sinav basarisi ve anatomi dersle-
rini aktif dinleme sirelerine iliskin veriler

Birincisiif  ikincismif  Ugtincd siif  Dordincii simif

P

Ort+Ss Oort+ss Ort+Sss OrtSss

p=0,000029
p=0,7478530

Anatomi teorik derslerini
aktif dinleme siiresi
(dakika)

p=0,042691¢

28,74+10,07 36,07+16,26 29,2110,10 31,86+10,66

p=0,001063¢
p=0,004986¢
p=0,122549¢

p=0,0001992
p=0,000034>

Anatomi pratik derslerini
aktif dinleme siiresi
(dakika)

p=0,000037¢

29,01£10,36  35,12£¢14,71 36,51¢14,42 40,25£26,02

p=0,5082574
p=0,074525¢
p=0,278465¢

p=0,0000182
p=0,000009"
Anatomi dersi sinav p=0,000007¢

79,20£10,30
basarist

62,30£19,16 52,45+14,64 57,48£15,30

p=0,000145¢
p=0,068021¢
p=0,042437¢

a: birinci ve ikinci simif arasindaki istatistiksel fark, b: birinci ve tigiincii simf arasindaki istatistiksel fark, ¢: birinci ve
dordincii simf arasindaki istatistiksel fark, d: ikinci ve tigiincii siif arasindaki istatistiksel fark, e: ikinci ve dordiinci
simf arasindaki istatistiksel fark, f: iigiincii ve dordiincii siif arasindaki istatistiksel fark

Ogrencilerin pandemi 6ncesinde ekran ba-
sinda gecirdigi slre, birinci sinifta ortalama
3,31+1,45, ikinci sinifta 3,35+1,33 ve Uglincl
sinifta 3,66+1,62 saat olarak tespit edilirken,
pandemi doneminde ekran basinda gecirilen
stre yaklasik %50 artis oraniyla sirasiyla orta-
lama 7,22+2,69, 6,88+2,78 ve 7,74+3,23 saat
olarak gozlendi. Anatomi egitimini tamamen
cevrimici alan birinci sinif 6grencilerinin ekran
basinda gecirdigi siirenin diger siniflara gore
anlamli bir sekilde artis gosterdigi gorildu
(p=0,000777). Birinci siniflarda, ekran basinda
gecirilen stre uzun olmasina ragmen, online
egitim sirasinda anatomi teorik ve pratik ders-
lerini aktif dinleme sireleri ortalama 29 dakika
olarak belirlenmistir. Tamamen yiz ylize egi-
timle anatomi dersi alan doérdiinct siniflarda
ise, aktif dinleme sireleri ortalama 36 dakika
olarak bulunmustur. Aktif ders dinleme suresi
acisindan siniflar arasinda olusan farkin istatis-
tiksel olarak anlamh oldugu tespit edildi (teo-
rik; p=0,000050, pratik; p=0,000017) Tablo 2.
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Uygulanan anket formuna goére, ogrencile-
rin %62,4'4 anatomi teorik derslerinin uzak-
tan egitim yoluyla yapilmasindan memnun
olsalar da %36,1'i anatomi pratik derslerinin
uzaktan egitim yoluyla yapilmasi konusunda
kararsiz olduklarini belirtmislerdir (Tablo 3).

Tablo 3: Ogrencilerin anket sorularina verdikleri cevaplar iliskin
veriler

25 5 ¢ £ sf
25 5 8 s 5
Anket sorular S s ] 2 e
] = £ E % E
¢§ § & F &%
= x g §
Cevrimici anatomi egitimi kendi kendime ve istedigim zaman araliginda n 104 169 90 26 10
Sgrenmemi saglar % 261 424 226 65 25
Cevrimigi anatomi agir1 bilgi yiiklenmemi nler ve anlayamadigim konuya n 95 143 111 42 8
daha gok zaman ayiririm % 238 358 278 105 20
_— I n 120 172 75 21 11
Gevrimigi anatomi egitimi zaman kazandirir ve tekrar etme sayimi artirir % 301 431 188 53 28
. n 138 191 45 17 8
Anatomi teorik kusmni kayit video ders notlart ve slaytlarla sgrenebilirim 4, 43¢ 70 P T 8
. — n 35 139 110 87 28
Anatominin bazi konularinda cevrimigi kaynak bulmakta zorlaniyorum % o5 3is 276 218 70
Almus oldugum anatomi eitiminin meslegim boyunca yeterli olacagim n o s4 15 151 27 11
diisiiniiyorum % 135 391 378 68 28
Pratik e n 77 139 9 66 33
% 193 323 236 165 83
Kadavrayla calismay! meslegimde iyi olmak ve kendimi gelistirmekadna ~ n 173 163 42 14 7
gereKlidir % 434 409 105 35 18
Pratik derslerdeki eksikligin gelecekteki isime yansiyacagint n 88 148 9 39 28
diisiinmekteyim % 221 371 241 98 70
Kaydedilmis diseksiyon videolar: ve kadavralarmn dijital fotograflari anatomi n 32 96 166 64 41
pratigi igin yeterlidir % 80 241 416 160 103
- - n 31 52 120 108 79
Gevrimigi kayith kadavra kaynaklar gergek kadavralarin yerini tutabilir % 36 1vo 313 271 108
n 76 168 100 43 12
Pratik derslere aktif bir sekilde katllabiliyorum % 190 451 251 108 30
’ n 166 165 52 6 10
Laboratuvar ortaminda pratik uygulamalara katilmak isterim % 4te 414 130 15 28
Ogretim ieleri le dersleri 6zliyorum noo158 142066 19 14
8 v siert ozt % 396 356 165 48 35
Gevrimigi anatomi eitimi yiiz yiize egitimin ve laboratuvar derslerinin n 140 117 8 34 22
yerine gegemez % 351 293 216 85 55
Gevrimigi eitim gelecegimle lgili beni endiselendiriyor noo93 120 88 58 40
% 233 301 221 145 100
; ) R n 123 148 72 25 11
Universite ve kampiis yasamindan uzak olmak sosyallesmeni engelliyor % 308 311 180 c3 78
Konulart akranlarimla tartisma imkanim olmadig igin iletisim kurma n 101 134 84 47 33
becerilerim gelismiyor % 253 336 211 118 83
Uzaktan anatomi teorik egitiminden memnunum n 97 152 99 29 22
aktan anatomi teorik eg| en memnuny % 243 381 248 73 55
R n 45 110 144 59 41
Uzaktan anatomi pmuk egmmmden memnunum % 113 27.6 36,1 148 103
— - I n 8 171 102 33
Gevrimisi/yisyize derste ogretim yeleri e rahatga leisim kurabilyorum 5 505 470 256 53 30
Ogretim liyelerinin gevrimici derslerdeki etkilesimi (interaktif ders isleme) ~ n 88 185 88 30 8
yeterlidir % 221 464 221 75 20

n: Kisi sayis1, %: yiizde

Ogrencilerden anatomi teorik ders sinavlarinin
zorluk derecesini degerlendirmeleri istendigin-
de, 26 kisi sinavlari cok zor, 203 kisi zor, 161 kisi
orta, 5 kisi kolay ve 4 kisi cok kolay olarak belirt-
mistir. Ogrencilerin Uzaktan egitim ve yiiz yiize
aldiklar Anatomi derslerinin ne kadar etkili ol-
duguna iliskin veriler Tablo 4'de gosterilmistir.

Tablo 4: Uzaktan egitim ve y(z yiize alinan Anatomi derslerinin
etkisine iliskin veriler

CokEtkili Etkili Karasizim Etkisiz

Uzaktan egitim ile verilen Anatomi egitiminin

degerlendirilmesi
Gevrimigi (online) teorik ve pratik dersler ;;) 14153 41_37 21 21;) 2 1;33
. n 181 139 59 20
Ders kayit videolar! % 454 348 148 50
Yiiz yiize anatomi egitim seklini degerlendirme
Teorik ve pratik dersler ;) igz 3132 gzn 15321

n: kisi sayis, %: yiizde

Arastirmamiza katilan oOgrencilere yoneltilen
“Covid-19 pandemi sonrasinda anatomi egiti-
mi nasil olmalidir” sorusuna; 183 kisi (%45,9)
“Tamamen yuz ylze”, 149 kisi (%37,3) “Anato-
mi teorik dersler uzaktan egitim, pratik dersler
yuz yuze’, 4 kisi (%1) “Anatomi teorik dersler
yuz ylze, pratik dersler uzaktan egitim’, 48 kisi
(%12)“Anatomi ders konularina gore uzaktan ve
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yuz ylze olarak bolinmeli (%50 yuz yuze + %50
uzaktan egitim)” ve 15 kisi (%3,8) “Tamamen
uzaktan egitim” olarak yanitlamistir (Tablo 5).

Tablo 5: Covid-19 pandemi sonrasinda siniflara gére anatomi
egitimi nasil olmalidir

LSmf  2.Smf  3.Smf 4. Simf
n n n n

Tamamen yiiz yiize 85 34 30 34
Anatomi teorik dersler uzaktan egitim, pratik dersler yiiz yiize 27 70 22 30
Anatomi teorik dersler yiiz yiize, pratik dersler uzaktan egitim 0 0 4 0
Anatomi ders konularina goére uzaktan ve yiiz yize olarak 4 20 18 6
bélinmeli (%50 yiiz yiize + %50 uzaktan egitim)

Tamamen uzaktan egitim 5 6 2 2
TOPLAM 121 130 76 72
n: kisi sayist

Tum dunyayi etkisi altina alan Covid-19 pan-
demisi, egitim dahil bircok alani etkiledigi gibi
anatomi egitimini de olumsuz etkilemis, amfi
ve laboratuvar egitiminden “acil” bir sekilde
cevrimici 6grenme ortamina gecise neden ol-
mustur (6). Cevrimici anatomi egitiminin en
iyi sekilde verilmesi icin 6grencilerden alinan
geri bildirimler olduk¢ca 6nemlidir. Pandemi
déneminde 6grencilerden alinacak geri bildi-
rimler sayesinde, ¢evrimici anatomi egitiminin
eksik yonleri giderilerek teorik ve pratik ders-
lerinin daha iyi 6grenilmesi saglanacaktir (7).

Mahdy'nin rapor ettigi verilere gore, Covid-19
pandemisine baglh olarak 6grencilerin ekran
basinda gecirdikleri stirenin arttigini bildirmis-
tir (8). Benzer sekilde calismamiz sonunda, 6g-
rencilerin Covid-19 pandemi déneminde ekran
basinda gecirilen siirenin, pandemi 6ncesinde
ekran basinda gecirilen siire ile karsilastinldigin-
da, stirenin yaklasik 2 kat arttigi tespit edilmistir.

Singal ve ark/nin (7) 2020 yilinda yaptiklari ca-
hsmada ogrencilerin cevrimici yeterli kaynak
bulmakta zorlandiklarini rapor etmistir. Mahdy
tarafindan 2020 yilinda yapilan ¢alismada ise
ogrencilerin, ¢evrimici calisma materyali ola-
rak cogunlukla Tasinabilir Belge Formatindaki
(PDF) sunumlari kullandiklarini bildirilmistir (8).

Galismamiza katilan 6grenciler, cevrimici cahs-
ma materyali olarak ¢evrimici dersleri, ders su-
numlarini, kayith videolari, ders kitaplarini ve
anatomi atlaslarini kullandiklarini belirtmisler-
dir. Ogrencilerimizin cevrimici anatomi dersleri
icin calisma materyali olarak birden fazla kaynak
kullanmalarinin, anatomi egitiminin égrenilme-
sinde olumlu etki yaptigi kanaatine varilmistir.

Uzaktan egitimin senkron (es zamanli) mu yok-
sa asenkron (es zamanli olmayan) mu daha ve-
rimli olacag ile ilgili tartismalar halen devam

ederken, He ve ark/nin (9) 2021 yilinda saghk
bilimleri 6grencileri ile gerceklestirmis oldugu
calismanin sonuglari incelendiginde, senkron
verilen tip egitimi ile asenkron verilen tip egi-
timi arasinda anlaml bir farkin olmadigi goral-
mektedir. Calismamizdaki 6érneklem degerlen-
dirildiginde, anatomi egitimini yalniz asenkron
olarak tamamlayan 6grenci grubu bulunma-
maktadir. 2. sinif 6grencileri anatomi egitimini
yuz yuze ve senkron olarak, 3. sinif 6grencileri
ise yliz yuze ve asenkron olarak tamamlamistir.
Calisma sonunda elde edilen verilere 2. ve 3.
siniflarin sinav basarilari arasindaki fark ista-
tiksel olarak anlamli bulunmasi, He ve ark/nin
(9) aksine, senkron verilen anatomi egitimi
ile asenkron verilen anatomi egitimi arasinda
anlamli bir fark oldugu ortaya konulmustur.

Gevrimici anatomi egitiminin 6grenciler Gzerin-
deki dezavantajlari ile birlikte, Covid-19 pande-
misi nedeniyle mevcut anatomi 6grencilerinin
geleceklerine yonelik sorunlar da glindeme
gelmektedir. Shahrvini ve ark!larina (10) gore
cevrimici egitimin, 6grencilerin klinik becerile-
rini kaybetmelerine ve laboratuvar derslerinin
olumsuz yonde etkilenmesine neden oldugu
bildirilmistir. Elde edilen veriler dogrultusunda,
calismamiza katilan 6grencilerin kadavrayla ca-
lismayi, mesleklerinde iyi olmak ve kendilerini
gelistirmek adina gerekli gérdigu tespit edil-
mistir. Kadavrasiz egitime maruz kalan 6grenci-
lerin gelecek ve mesleki yeterlilikle ilgili kaygilari
olusmaktadir. Calismamiza katilan 399 6grenci-
den %37,1'i cevrimici olarak almis olduklari ana-
tomi egitiminde, pratik derslerdeki eksikligin
gelecekteki isine yansiyacagini diisinmektedir.
Bu da kadavranin, 6zellikle tip fakiltesinde hem
lisans egitiminin daha iyi anlasilmasini hem de
mezuniyet sonrasinda mesleklerini daha iyi
yapmalari icin oldukca dnemlidir.

Ogrenciler yiiz yiize 6grenme esnasinda; dinle-
me, okuma, izleme gibi pasif 6grenme stillerinin
yani sira, anlasilmayan noktalari birbirine anla-
tarak ve konu hakkinda tartisarak aktif 6grenme
yontemlerini de kullanmaktadir. Literatiirde, ak-
tif 6grenme stilinin pasif 6grenme stiline gore
daha verimli oldugunu rapor eden calismalar
yer almaktadir (11). Mathiowetz ve ark/nin (12)
2016 yilinda yayimladiklari ¢alhismada, pratik
derslerde kullanilan kadavra diseksiyonunun,
cevrimici diseksiyon programlarina goére ¢ok
dahaiyi 6grenme imkani sagladigini bildirmistir.



GCalismaya benzer sekilde arastirmamiza katilan
ogrencilerin %50'sinden fazlasi, “cevrimici ana-
tomi egitimi yliz ylze egitimin ve laboratuvar
derslerinin yerine gecemez” sorusuna “katiliyo-
rum” yanitini vermesi, anatomi pratik egitimin-
de yliz yuze egitimin 6nemini vurgulamaktadir.

Yoo ve ark. (13) gevrimici sinifin; 6grencilerin
ders saatlerini ayarlamasi, kendi kendine calis-
ma icin daha ¢cok zaman ayirmasi, ders mater-
yallerine kolay erisim saglamasi ve tekrar tekrar
kendi hizlarinda ¢alismasina izin vermesi sebe-
biyle 6grenciler tarafindan daha ¢ok tercih edil-
digini bildirmistir. McBrien ve ark. (14) cevrimigi
es zamanli oturumlarin akran-akran ve akran-e-
gitici etkilesimlerini arttiracagini vurgulamistir.
Shahrvini ve ark. (10) 6grencilerin cevrimigi egi-
timde en ¢ok program esnekligini ve 6nceden
kaydedilen derslere erken erisebilme sayesinde
kendi hizlarinda 6grenmekten memnun olduk-
larini rapor etmistir. Boylece 6grencilerin sosyal
yasamda aktif olabilmeleriicin daha ¢cok zaman-
larinin olacagina dikkat ¢ekilmistir. Ortadeveci
ve ark!nin (15) 2021 yilinda yayimladiklari ¢alis-
mada ise, 6grencilerin uzaktan egitimin zaman
kazandirdigini diistinmediklerini belirtilmistir.
Galismamiza katilan 6grencilerin uzaktan ana-
tomi egitiminin avantajlarina ragmen yuiz yiize
egitimin daha etkili oldugunu bildirmislerdir.

Singal ve ark. (7) 6grenciler icin kampus haya-
tinin cok 6nemli oldugunu bildirmistir. Oyle ki
ogrencilerin, Universiteyi kampus hayatindan
bagimsiz disinemediklerini ve kampus orta-
mindaki egitimlerine geri donmeyi istedikleri-
ni ifade etmektedir. Calismaya benzer sekilde
arastirmamiza katilan égrencilerin %50’sinden
fazlasi, Universite ve kampis ortamindan uzak
kalmalarinin, sosyallesmelerini olumsuz yonde
etkiledigini belirtmistir. Ogrencilerin kampiis
ortamini 6zledikleri, akran etkilesiminde bu-
lunmak istedikleri ve daha 6nce hi¢ kampis
ortaminda bulunmayan 1. sinif 6grencilerinin
kampis ortamini merak ettikleri tespit edilmis-
tir. Cevrimici egitimde, 6grenciler ile 6gretim
uyeleri arasindaki etkilesimin daha az oldugunu
bildiren Yoo ve ark. (13) 6grencilerin ¢cok az bir
kisminin cevrimici derslerde sohbet penceresini
actiginiveya soru/cevap bolimuini kullandigini
bildirmistir. Arastirmamiza katilan 6grencilerin
blyuk cogunlugu konu ile ilgili sorularini 6gre-

285

tim Uyelerine rahatlikla sorabildiklerini, 6gretim
uyeleriyle cevrimici/yliz ylze egitimde ders es-
nasinda ve ders disinda rahatlikla iletisim kura-
bildiklerini ifade etmislerdir. Bu dogrultuda elde
edilen verilere gore, calismamizdaki 6grencile-
rin genel olarak hem ytiz yiize egitimde hem de
cevrimicgi egitimde 6gretim Uyelerine rahatca
ulasabildigi ve bu konuda herhangi bir prob-
lemlerinin olmadigi sonucuna varilmaktadir.

Yapilan bir calismada, ¢evrimici anatomi egiti-
mi alan 6grencilerin, yiiz ylize anatomi egitimi
alan 6grencilerden daha basaril olduklari tespit
edilmistir. Bunun nedeni, cevrimici derslerde
kullanilan materyallerin hem ¢esitliliginin fazla
olmasi hem de bu materyallerin bireye kendi
kendine 6grenme firsatinin daha fazla sunul-
masina baglanmistir (13). Bu ¢alisma, arastirma-
mizda degerlendirilen, anatomi egitimini tama-
men ¢evrimici olarak alan 1. sinif 6grencilerinin
basari ortalamalarinin diger siniflara gére daha
fazla olmasi, benzer sonuclar elde edilmesi
acisindan calismamizi  destekler niteliktedir.

Alkhowailed ve ark/nin (16) 2020 yilinda yap-
tiklari calismada, 6grencilerin ¢evrimici teorik
derslerden, amaglanan 6grenme ciktilarinin ka-
zanilmasindan ve egitim faaliyetlerinin dijital-
lesmesinden memnun olduklarini bildirmistir.

Arastirmamizdaki 6grencilerin %38,1'i uzaktan
anatomi teorik egitiminden memnun oldugunu
ifade ederken, %36,1'i uzaktan anatomi pratik
egitiminden memnun olma konusunda karar-
siz kaldigini belirtmistir. Anatomi pratik egiti-
minin U¢ boyutlu diisinmeyi gerektirmesi ve
cevrimici egitimin 6grencilerin laboratuvar or-
tamindaki calismalarinin yerini doldurabilecegi
bir egitim ortami olmamasi sebebiyle, uzaktan
anatomi pratik egitiminden memnun olma ko-
nusunda kararsizlik yasandigi dustinilmektedir.

Galismamiza katilan 6grencilerden %43,1'i cev-
rimici olarak gerceklestirilen anatomi teorik ve
pratik egitiminin etkili oldugunu ifade eder-
ken, %45,4'U ders kayit videolarinin ¢ok daha
etkili oldugunu belirtmistir. Bu veriler 1s1§ginda
ogrencilerin, kendi kendine, istedikleri hizda
ve istedikleri zaman araliginda 6grenmeyi ter-
cih ettikleri anlasiimaktadir. Elde edilen veriler
sonucunda, ylz ylze anatomi egitiminin 6g-
rencilerin buyuk ¢ogunlugu tarafindan etkili
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olarak degerlendirilmesi, her ne kadar ¢evrimigi
derslerin daha etkili oldugunu ifade etseler de
aliskin olduklari geleneksel yuz yiize egitim-
den vazgecemediklerini ortaya koymaktadir.

Covid-19 pandemisinin zorunlu kildigi uzaktan
egitime karsi 6grencilerin, gelecekteki anatomi
egitimi hakkindaki dustincelerinin degerlendi-
rilmesi buylk 6nem tasimaktadir. Ari ve ark/nin
(17) 2003 yilinda yayimlanan calismasinda,
ogrencilerin uygulamali derslere katilmak is-
temedikleri ve kisisel calismayi tercih ettikleri
rapor edilmistir. Calismamiza katilim gosteren
ogrencilere, “Covid-19 pandemi sonrasinda
anatomi egitimi nasil olmahdir” sorusu yonel-
tildiginde, 6grencilerin %45,9'u “tamamen yuz
ylze anatomi egitimi” yanitini verirken, buna
en yakin oranda olan %37,3'l0 “anatomi teo-
rik dersler uzaktan egitim, pratik dersler ylz
yuze egitimi” tercih ettigini ifade etmektedir.

Ogrenci geri bildirimleri, egitici rolinin de-
gerlendirilmesinde kilit tasi konumundadir. Bu
yapici donutler sayesinde, egitim sistemi yeni-
den dulzenlenerek 6grenciye sunulmaktadir.
Calismamizda, Covid-19 pandemisi sebebiyle
“acil” bir sekilde cevrimici olarak gerceklesti-
rilen anatomi egitimine iliskin 6grencilerden
alinan bu bilgilerin, ilerleyen dénemlerde ana-
tomi egitiminde yapilacak olan diizenlemeler-
de onemli katkilar saglayacagi kanaatindeyiz.
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OZET

AMAGC: Bu calismada amag, iskemik veya hemorajik inmeye
bagli hemipleji tanisi ile takipli hastalarda COVID-19 pandemisi
sirasinda fonksiyonellik, duygu-durum ve yasam kalitesindeki
degisiklikleri arastirmaktir.

GEREC VE YONTEM: COVID-19 pandemi déneminden énce in-
meye bagh hemipleji tanisi ile 30 seans rehabilitasyon tedavisi
alan 83 hasta (ortalama yas 62.0+6.43 yil) calismaya dahil edildi.
Katilimailarin yas, cinsiyet, viicut kitle indeksi (VKI), inme siiresi,
inme tipi, etkilenen taraf ve egitim duzeyi ile ilgili veriler kay-
dedildi. Tum degerlendirmeler COVID-19 pandemisinden 6nce
yapildi ve pandeminin baglamasindan sonraki ilk yilda tekrar-
landi. Hastalarin fonksiyonel durumlari Fonksiyonel Bagimsizlik
Olciitii (FIM) ile, depresyon diizeyleri Beck Depresyon Envanteri
(BDI) kullanilarak, yasam kaliteleri inmeye Ozgii Yasam Kalitesi
Olcegi (SS-QOL) ile degerlendirildi.

BULGULAR: COVID-19 6ncesi ve pandeminin 1. yilinda deger-
lendirilen hastalarin FIM toplam puanlarinda istatistiksel olarak
anlaml fark saptandi (91.32+15.94 ve 87.15+15.60, p<0.001).
COVID-19 6ncesi ve pandeminin 1. yilinda hastalarin FIM 6z
bakim skorlari sirasiyla 27.45+6.62 ve 25.27+7.08, FIM sfinkter
kontrol skorlar sirasiyla 10.10+2.56 ve 9.39+2.87, FIM trans-
fer puanlari sirasiyla 14.67+3.36 ve 13.61+3.54, FIM sosyal algi
puanlari sirastyla 18.40+1.86 ve 17.67+1.93 olarak saptandi
(p<0.001). BDI skoru pandemi 6ncesi 10.06+3.18 ve pande-
minin 1. yihnda13.66+3.04, SS-QOL skorlari pandemi 6ncesi
136.48+29.63 ve birinci yil degerlendirmesinde 133.63+29.63
idi. (p<0.001).

SONUC: COVID-19 pandemisi kronik hemiplejili hastalarda
hem takip hem de rehabilitasyon tedavisinde gecikmelere ne-
den olmustur. Rehabilitasyon tedavisinden yoksun kalma ve
sosyal izolasyon hastalarin fonksiyonelligini, yasam kalitesini ve
duygu durumunu etkilenmistir.

ANAHTAR KELIMELER: COVID-19 viriis, Hemipleji, Depresyon,
Yasam kalitesi.
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ABSTRACT

OBJECTIVE: The aim of this study was to investigate the chan-
ges of the functionality, mood and life quality of patients di-
agnosed with hemiplegia due to an ischemic or hemorrhagic
stroke during the COVID-19 pandemic.

MATERIAL AND METHODS: A total of 83 patients (mean age,
62.0+6.43 years) diagnosed with hemiplegia due to stroke, who
received 30 sessions of rehabilitation therapy, before the CO-
VID-19 pandemic, were included in this study. Data regarding
the participants’ age, gender, body mass index (BMI), duration
of stroke, stroke type, affected side, and education level were
recorded. All the assessments were undertaken before the CO-
VID-19 pandemic and repeated at the first year after the begin-
ning of the pandemic. The functional status of the patients was
evaluated with the Functional Independence Measure (FIM).
The depression levels of the participants were evaluated using
the Beck Depression Inventory (BDI). The life quality of the par-
ticipants was evaluated using the Stroke-Specific Quality of Life
Scale (SS-QOL).

RESULTS: There were significant differences in the FIM total
scores of the patients evaluated before and during COVID-19
(91.32+15.94 and 87.15+15.60, respectively, p<0.001).When the
FIM domain scores were evaluated before COVID-19 and at the
first-year control during COVID-19, the FIM self-care scores were
27.45+6.62 and 25.27+7.08, respectively, the FIM sphincter cont-
rol scores were 10.10+2.56 and 9.39+2.87, respectively, the FIM
transfers scores were 14.67+3.36 and 13.61+3.54, respectively,
the FIM social cognition scores were 18.40+1.86 and 17.67+1.93
respectively (p<0.001). The BDI score was 10.06+3.18 before the
pandemic and 13.66+3.04 at the first year of the pandemic, the
SS-QOL scores was 136.48+29.63 before the pandemic and
133.63+29.63 at the first year evaluation (p<0.001).

CONCLUSIONS: The COVID-19 pandemic has caused delays
in both follow-up and rehabilitation therapy in patients with
chronic hemiplegia. The functionality, life quality and mood of
the patients have been affected due to the lack of therapy and
social isolation.

KEYWORDS: COVID-19 virus, hemiplegia, depression, quality
of life.
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INTRODUCTION

A new coronavirus called SARS-CoV-2 appeared
in December, 2019 in Wuhan, People’s Republic
of China. The disease caused by this virus, co-
ronavirus disease 2019 (COVID-19), was decla-
red a global pandemic by the World Health Or-
ganization (WHO) on March 11, 2020. In many
countries of the world, including Turkey, tem-
porary curfews and physical distancing rules
have been applied (1, 2). These new rules have
affected individuals’ participation in daily acti-
vities, such as community mobility and access
to education, employment and healthcare (3).

WHO has expressed its concern about the ps-
ychosocial impacts of the pandemic on indi-
viduals and their mental health. During the
pandemic, new measures such as quarantine
and isolation have affected people's daily li-
ves, habits and routines. These measures have
led to an increase in loneliness, anxiety, dep-
ression, insomnia, or suicidal behavior (4).

The first case of COVID-19 in Turkey was dete-
cted on March 11, 2020. In order to prepare for
the increasing number of COVID-19 cases, pa-
tients hospitalized due to other reasons were
gradually discharged. Elective operations were
postponed to reduce intensive care units. The
Turkish Society of Physical Medicine and Re-
habilitation published a consensus to reduce
the infection rate in outpatient clinics, rehabi-
litation units, and inpatient rehabilitation ser-
vices. In this guideline, it was recommended to
postpone the doctor appointments of elderly
patients and those with comorbidities posing
a high risk of mortality due to COVID-19 (5).

Stroke is a common, serious and disabling he-
alth-care problem throughout the world (6). It
is defined as the impairment of brain functi-
ons, which causes sudden and rapidly develo-
ping clinical symptoms lasting more than 24
hours or death. Stroke is an important health
problem, which causes physical and psycho-
logical problems and can affect the patients’
functionality, quality of life, participation in
society. For this reason, the health changes of
stroke patients are evaluated with functional
and social as recommended in the Internatio-
nal Classification of Functioning, Disability and
Health (ICF) of the World Health Organization.
It is important to determine and measure the

effectiveness of rehabilitation by focusing on
the patient's physical structure, activities and
participation. The rehabilitation program inclu-
des all efforts to maximize the physical, mental,
social and professional accessibility of stroke
patients (7 - 9). Stroke management, including
early rehabilitation is crucial. Stroke rehabili-
tation and follow-up of stroke patients reduce
the risk of death, accelerate hospital dischar-
ge, and reduce the burden on the health sys-
tem (10, 11). However, the COVID-19 pandemic
has severely limited access to rehabilitation for
the patients with stroke-related hemiplegia.

Currently, manyinpatientshavebeendischarged
from the hospital earlier than they should have
been. However, it is important to continue inpa-
tientoroutpatient rehabilitation processesinor-
der to reduce the long-term negative effects of
the disease and achieve neuroplasticity (11-13).

The mood and functionality of hemiplegic
patients, who could not have been included
in the rehabilitation process for various rea-
sons, such as new restrictions brought by the
pandemic and limited access to healthcare
services, may have been affected. The aim of
this study was to reveal functionality, mood
changes and quality of life in hemiplegic pa-
tients who could not have received rehabilita-
tion therapy due to the pandemic conditions.

MATERIAL AND METHODS

This retrospective study was conducted betwe-
en January 2020 and January 2021. A total of
83 patients diagnosed with hemiplegia due
to stroke, who received 30 sessions of rehabi-
litation therapy just before the COVID-19 pan-
demic, were evaluated in the study. Patients
whose Brunnstrom lower extremity stage were
between 3 and 5 who were ambulated with an
assistive device and over 18 years of age and
had been diagnosed with hemiplegia at least
six months earlier were included in the study.
Patients who received rehabilitation therapy
during the pandemic, those who had COVID-
19 pneumonia, those with cognitive impair-
ment and those with recurrent cerebrovascular
disease were excluded from the study. Patients
received 30 sessions of conventional physiothe-
raphy for 6 weeks, 60 minutes per day, 5 days
of the week. The exercise program included up-
per and lower extremity range of motion, stret-



ching, strengthening exercises, occupational
therapy and neural facilitation techniques in
accordance with the functional levels of the pa-
tients. The basis of strengthening exercises is to
strengthen, balance and stabilize the muscles
on the affected side of the upper and lower ext-
remities. In resistance exercises, exercises were
performed with different colors of theraband
according to the muscle strength of the patient.
Data regarding the participants’ age, gender,
body mass index (BMI), duration of stroke, stro-
ke type, affected side, and education level were
recorded. All the assessments had been under-
taken before the COVID-19 pandemic and were
undertaken at the first year of the pandemic.
The functional status of the patients was eva-
luated with Functional Independence Measu-
re (FIM), which uses a scoring based on a se-
ven-point scale (1: total assistance, 7: complete
independence) in the categories of self-care,
sphincter control, transfers, locomotion, com-
munication and social cognition. In FIM, 13
items evaluate motor functions and five eva-
luate cognitive functions (14). The validity and
reliability studies of the Turkish version of the
scale were undertaken by Kucukdeveci et al.
(15), who found it suitable to use in Turkish so-
ciety. The depression levels of the participants
were evaluated using the Beck Depression In-
ventory (BDI), which consists of 21 questions.
Each question has a set of at least four possible
responses (0-3), ranging in intensity. According
to the total scores obtained, 0-9 is considered as
normal, 10-19 is considered as mild depression,
20-30 is considered as moderate depression,
and 31-63 is considered as severe depression.
The validity and reliability of the Turkish ver-
sion of BDI were proven by Hisli et al (16). The
life quality levels of the participants were eva-
luated using the The Stroke-Specific Quality of
Life Scale (SS-QOL), which consists of 49 questi-
ons in 12 different categories. Each item is eva-
luated with a 5-point Likert scale. The validity
and reliability of the Turkish version of SS-QOL
were proven by Hakverdioglu Yont G. et al (17).

The G.Power3.1 program was used to calcula-
te the power, which was calculated using the
baseline value of the FIM Total measurement
of 91.32+15.94 and the values of 87.15+15.60
at the 1st year control of the pandemic, with
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an effect size of 0.26 and a significance level
of 0.05 (95% confidence level). In the FIM To-
tal measurement, the power value of the study
was found to be 0.83 when 83 sample size and
Wilcoxon Paired Two Sample Test were used
to examine the differences between before
pandemic and the first year of the pandemic.

Ethical Committee

Approval for the study was granted by the Cli-
nical Research Ethics Committee of the Kutah-
ya Health Science University (date/number:
11.11.2021/2021-15/29).

Statistical Analysis

The Statistical Package for the Social Sciences
(SPSS, IBM, Armonk, NY, USA), version 24.0 was
used for statistical analyses. Continuous variab-
les were given as mean + standard deviation va-
lues, and categorical variables as numbers (per-
centages). Frequency tables and descriptive
statistics were used tointerpret the findings.The
conformity of the variables to the normal distri-
bution was examined by visual (histogram and
probability graphs) and analytical (Shapiro-Wilk
test) methods. The paired-samples t-test was
used for normal distributed data, and the Wil-
coxontestforthe non-normally distributed data.
The significance value was accepted as p<0.05.

RESULTS

This study was completed with the participati-
on of 83 hemiplegic patients, 43 female (51.8%)
and 40 male (48.2%). Table 1 presents the age,
gender, body mass index, stroke duration, the
cause of hemiplegia and education levels of the
participants. There were significant differences
in the FIM total scores, FIM self-care scores, FIM
sphincter control scores, FIM transfers scores,
FIM locomotion scores and the FIM social cog-
nition of the patients evaluated before and at
the first-year control during COVID-19 (p<0.001,
p<0.001, p<0.001, p<0.001, p=0.001, p<0.001,
respectively) (Table 2). There was no statistical-
ly significant difference in the FIM communica-
tion scores of the patients evaluated before and
at the first-year control during COVID-19. There
were significant differences in the BDI and SS-
QOL scores of the patients evaluated before
and at the first-year control during COVID-19
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(p<0.001, p<0.001, respectively) (Table 3).

Table 1: Demographic characteristics of the group

(Mean * SD)
(n=83)

Min-Max
(n=83)

Age (years 62£6.43 37-75
BMI (kg/m2) 27.38+3.99 20.10-39.30
Chronicity (months) 47.57+31.57 12-132
n %
(n=83) (n=83)
Ischemic 76 916
Hemorrhagic 7 8.4
Affected side
Right 46 55.4
Left 37 44.6
Gender
Female 43 518
Male 40 48.2
Education
Illiterate 12 145
Literate 6.0
Primary school 52 62.7
5 6.0
High school
9 10.8

University
SD: Standard deviation, Min: Minimum, Max: Maximum

Table 2: Changes in outcomes from the baseline to the first-ye-
ar follow-up evaluation

Mean + SD
(n=83)

Min-Max z P
(n=83)

-6.540 <0.001
FIM self-care, baseline 27.45%6,62

25.27+7.08

28 (15-37)

FIM self-care, first year 26 (11-36)

FIM sphincter control baseline 10.10£2.56 11 (4-12) -4.452 <0.001
FIM sphincter control, first 9.39+2.87 10(3-12)

year

FIM transfers, baseline 14.67+3.36 16 (6-18) -5.114 <0.001
FIM transfers, first year 13.613.54 15 (6-18)

FIM locomotion, baseline 10.33+3.09 12 (3-12) -3.217 0.001

FIM locomotion, first year 10.15+3.27 12 (2-12)

FIM communication, baseline 12.36£1.21 12 (10-14) 0 1.000

FIM communication, first year 12.3621.21 12 (10-14)

FIM social cognition, baseline 18.40+1.86 18 (15-21) -5.115 <0.001
FIM social cognition, first year 17.67+1.93 18 (15-21)

FIM total, baseline 91.32£15.94 94 (51-113) -6.728 <0.001

FIM total, first year 87.15£15.60 90 (51-109)

FIM: Functional Independence Measure, z:Wilcoxon test, *p<0.05

Table 3: Changes in outcomes from the baseline to the first-ye-
ar follow-up evaluation

Mean £ SD Min-Max z p
(n=83) (n=83)
BDI, baseline 10.08:3.06 10(5-16) 6663 <0.001
BDI, first year 13.66+3.04 14(6-19)
§5-QOL, baseline 136.48229.63 130 (95-206)
§8-QOL, first year 133632963 126/(93-207) 789 <0.001

BDI: Beck Depression Inventory, SS-QOL: Stroke-Specific Quality of Life Scale,z: Wilcoxon test, *p<0.05

DISCUSSION

The COVID-19 has affected the lifestyles and
moods of both healthy people and patients ac-
ross the world, including Turkey. The interrup-
tion of standard care, increasing information
about COVID-19, fear of quarantine and social
isolation have affected the mental and physical
health of individuals (18). In our study, it was de-
termined that the mood, functionality and life
quality of the patients with chronic hemiplegia
were also affected by the pandemic conditions.
Asinall chronic patients, access to rehabilitation
was restricted in patients with hemiplegia due
to emergence of COVID-19, and the subsequent
declaration of the pandemic (19). Patients be-
gan to be discharged from the hospital earlier

than expected (20). Significant decreases were
observed in the rates of the diagnosis of acute
stroke, and hospitalization rates were reduced
by almost half compared to the previous year
(21). This may be attributed to the decrease in
hospital admissions due to fear of COVID-19 alt-
hough patients have stroke related symptoms.

In our study, the functionality of the patients
with chronic hemiplegia who received neuro-
logical rehabilitation therapy was found decre-
ased, which may result from the delay in both
inpatient and outpatient treatments for a year.
Another factor affecting this patient group may
be their social isolation during the pandemic.
Patients spent most of their time at home and
avoided hospital visits although they needed
rehabilitation therapy. This may have affected
their functionality and increased their dep-
ression scores. In a study, 134 chronic stroke
patients were evaluated during the COVID-19
pandemic, their access to rehabilitation and ot-
her previous health problems they experienced
were questioned. It was determined that 72.7%
of 134 patients received rehabilitation treat-
ment before the pandemic, only 3% received
rehabilitation treatment during the pandemic.
As a result, it was concluded that the rehabilita-
tion processes of stroke patients were adversely
affected during the COVID-19 pandemic (22).

In another study evaluating the life quality,
depression and anxiety status of patients with
chronic spinal cord injury during the COVID-19
(between June 2020 and November 2020) an
increase was found in depression scores during
the pandemic, similar to our study. However,
the most important difference from our study
is that the authors did not state whether the
patient group received treatment. Unlike our
study, no significant difference was found in the
quality of life scale scores (23). In our study, a
statistically significant difference was found in
quality of life (stroke-spesific) scales during the
pandemic compared to before pandemic. This
may be because the quality of life scale used in
the assessment in the previous study was not
specific to the disease. The Evaluation of the
stroke-specific quality of life scale is the superi-
ority of our study, we think that the evaluation
with the disease-specific quality of life during
the pandemic will be more objective. In another
study, in which 344 stroke patients were evalua-



ted before and during the COVID-19 pandemic,
the patients were evaluated with 36-item Short
Form Health Survey (SF-36), the Activities of
Daily Living (ADL) scale, and the Questionnaire
about the Process of Recovery (QPR). A signifi-
cant difference was detected in the SF-36 (phy-
sical and mental component scores) of the pa-
tients evaluated before and during COVID-19.
This was thought to be related to the impro-
vements in patients' personal recovery expe-
rience and the treatments received. Unlike this
study, our study included patients who did not
receive any treatment during the pandemic, so
the pandemic period may have had a negative
impact on the life quality of these patients (24).

The restriction of patients' access to treatment
during the pandemic has revealed the need for
telerehabilitation, which can be carried out th-
rough video-conferencing, sensor and virtual
reality technologies. It has been suggested that
telerehabilitation services provided without
in-person contact can actually strengthen the
communication among the patient, caregiver
and healthcare personnel, in addition to redu-
cing the spread of the pandemic. It has also
been emphasized that telerehabilitation can
be an alternative option for individuals who
have to stay at home for various reasons (25,
26). It can be thought that telerehabilitation
applications may be even more important du-
ring the COVID-19. The common feature of the
patients included in our study is that their tre-
atment processes had been completed in the
form of a 30-session neurological rehabilitation
program just before the pandemic started. Pa-
tients who had a history of recurrent cerebro-
vascular disease, another systemic disease or
COVID-19 was excluded from the study. The pa-
tient group was small because of, this reason,
patients who received rehabilitation during the
pandemic were excluded from the evaluation.

The other limitations of the study are its retros-
pective nature and absence of a control group.
Restrictions applied during the COVID-19 pan-
demic have caused delays in the treatment and
follow-up of patients with chronic diseases. In
our study, we determined that rehabilitation
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restriction in patients with chronic hemiplegia
affected not only their functional status but
also their emotional state and quality of life.
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OZET

AMACG: Calismanin amaci, bir grup Turk dis hekiminin dis cikar-
ma jelleri konusundaki yaklasimlarini ve bilgi diizeylerini deger-
lendirmektir.

GEREC VE YONTEM: Bu kesitsel calisma icin, iletisim bilgile-
rine ulasilabilen dis hekimlerine (n=1829) l¢ bolim ve yirmi
sorudan olusan bir anket gonderilmistir. Recete edilen her dis
cikarma jelinin icerigi, dozu ve yan etkileri icin ayri kategoriler
olusturulmustur. Recete edilen tiim jeller dikkate alinarak, dis
hekimlerinin bilgi diizeyinin yiizdesi hesaplanmistir.

BULGULAR: Calismaya toplam 484 dis hekimi dahil edildi. Aras-
tirmaya katilan dis hekimlerinin yaklasik yarisi (%51,2) ayda en
az bir dis cikarma jeli recete ettigini bildirdi. En cok recete edilen
dis cikarma jelleri lidokain bazli jeller (%70,9) olurken, bunu hya-
luronik asit bazli (%61,4) ve bitkisel bazli jeller (%36) izledi. Dis
hekimlerinin dis ¢ikarma jellerinin etken maddesi, dozu ve yan
etkileri hakkindaki bilgi diizeyi medyanlari sirasiyla %50, %25 ve
%20 oldugu bulundu. Meslekteki yili fazla olan dishekimleri, jel-
lerin etken maddesi ve yan etkileri hakkinda meslege yeni bas-
layanlara gore daha fazla bilgiye sahipti (p<0.05). Yaslari 20-30
arasinda olan dis hekimleri jel dozaji konusunda daha fazla bil-
giye sahipti (p<0.05). Pedodontistler ve oral cerrahlarin jellerin
yan etkileri konusundaki bilgi diizeylerinin diger branslara gére
daha ylksek oldugu bulundu. (p<0.05). Uzman olmayan dis he-
kimlerinin dis cikarma jelleri hakkindaki bilgi diizeyleri, uzman
dis hekimlerine gore anlamli diizeyde daha duistkti (p<0.05).

SONUC: Sonuc olarak, dis hekimlerinin dis ¢ikarma jelleri hak-
kinda yetersiz bilgiye sahip oldugu bulunmustur. Dis hekimle-
rinin, bu jellerin yanlis ve kontrolsiz kullanimini dnleyebilmek
icin daha fazla egitime ihtiyaci bulunmaktadir.

ANAHTAR KELIMELER: Dis hekimleri, Lidokain, Dis cikarma jel-
leri, Dis stirmesi.

Gelis Tarihi / Received: 25.08.2022
Kabul Tarihi / Accepted: 05.01.2023

ABSTRACT

OBJECTIVE: The aim of the study was to evaluate a group of
Turkish dentists' attitudes and level of knowledge about teet-
hing gels.

MATERIAL AND METHODS: For this cross-sectional study, a
questionnaire consisting of three parts and twenty questions
was sent to dentists (n=1829) whose contact information could
be reached. Separate categories were created for ingredients,
dosage, and side effects of each prescribed teething gel. The
percentages of the knowledge level of the dentists were calcu-
lated considering all prescribed gels.

RESULTS: A total of 484 dentists were included in the study.
Approximately half of the dentists (51.2%) participating in the
study reported that they prescribed at least one teething gel
per month. The most commonly prescribed teething gels were
lidocaine-based gels (70.9%), followed by hyaluronic acid-ba-
sed (61.4%) and herbal-based gels (36%). The medians of the
knowledge level of dentists about active ingredients, dosage,
and side effects of teething gels were 50%, 25%, and 20%, res-
pectively. Dentists with more years in the profession have more
knowledge about the active ingredient and side effects of gels
than those who are newer in the profession (p<0.05). Dentists
with the aged between 20-30 years had more knowledge about
the dosage of gels (p<0.05). It was found that the knowledge
level of pediatric dentists and oral surgeons about the side effe-
cts of gels was higher than other branches. (p<0.05). The know-
ledge level about teething gels of non-specialist dentists was
significantly lower than specialists (p<0.05).

CONCLUSIONS: In conclusion, it was found that dentists had
insufficient knowledge about teething gels. Dentists need
more education to prevent misuse and uncontrolled use of the-
se gels.

KEYWORDS: Dentists, Lidocaine, Teething gels, Tooth eruption.
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INTRODUCTION

Teething gels can be used for various purposes
such as treating oral aphthous ulcers, providing
anti-inflammatory activity in periodontal dise-
ases, and accelerating healing in the post-oral
surgery period, as well as teething symptoms
(1 - 4). There are numerous types of teething
gels. These gels can contain local anesthetic
agents such as lidocaine and benzocaine, anal-
gesic substances such as choline salicylate, and
substances in the basic structure of the body
such as hyaluronic acid. Today, the increasing
interest in healthy living has led to an increase
in the demand for products with natural ing-
redients, so many natural-containing teething
gels such as black mulberry, clove, aloe vera,
peppermint, calendula or chamomile extracts
have been introduced to the market (5). Espe-
cially, when using products that claim to be na-
tural, there is a strong misconception that there
are no side effects and no dosage adjustment is
necessary. Information on the prospectuses of
these products, which can be accessed without
a prescription, is also missing. However, nume-
rous studies and case reports regarding the
side effects of these products have been found
in the literature (4, 6, 7). Unconscious use of te-
ething gels can cause severe consequences of
a chemical burn, aspiration, methemoglobi-
nemia, allergy, seizures, or cardiac arrest (8, 9).

Today, although there is not sufficient scientific
evidence to support the effectiveness of teet-
hing gels, both parents and health professio-
nals frequently preferred these products (5, 10).
Wake et al. (10) reported that dentists, nurses,
pharmacists, and pediatricians were widely re-
commended for teething gels. The rate of re-
commending the use of teething gels by healt-
hcare professionals was 19.3% in a study (11).
This rate was reported as 30% in another study
considering pediatricians (12). These gels can
be prescribed by health professionals, and they
can also be sold without a prescription. In a
study, it was reported that the majority of phar-
macists still recommend a benzocaine-contai-
ning product incorrectly (13). When the parent
surveys conducted in various countries are

examined, it is found that the use of teething
gels varies between 4.4% and 73.4% (14 - 18).

There are limited studies in the accessible li-
terature focusing on teething gels (8, 19-22).
To the best of the authors’ knowledge, the-
re is no study on the knowledge level of den-
tists about teething gels. The aim of the study
is to evaluate a group of dentists' approa-
ches and knowledge about teething gels.

MATERIAL AND METHODS

The study was a cross-sectional survey using an
onlineresearcher-made questionnaire on Goog-
le Formstoinvestigate the self-reported knowle-
dgeandattitudesofdentistsaboutteethinggels.

Participants were recruited from the popula-
tion of qualified dentists working in Turkiye.
E-mails from dentists were reached through
various channels (Turkish Dental Associati-
on, government/private hospitals websites,
university websites, and social media). The in-
vitation to participate included information
outlining the research and a link to the online
questionnaire. The inclusion criteria were den-
tists who agreed to participate in the study
via an online questionnaire link and who have
prescribed teething gels at least once in the
past year. The dentists who work in Turkiye
(n=1829) and whose contact information was
provided were invited to participate in the sur-
vey. The e-mail invitations were sent on 4th
February 2022. A reminder was sent two we-
eks after the initial invitation. The questionna-
ire link was accessible to invited participants
for two months and closed on 4" April 2022.

The questionnaire was written in the Turkish
language. The questionnaire was self-construc-
ted and piloted with a small group of dentists
(n=20) before implementation and modified
according to the feedback received. The pilot
study applied to participants, including 8 spe-
cialist dentists, 8 research assistants from all
branches, and 4 general dentists. In addition,
supervision was received from a statistician and
a pharmacologist for validity. Participants made
comprehensive suggestions so that the con-



tent of the questionnaire reflects the purpose
of the research. The content of the questionna-
ire was reviewed in line with these feedbacks.

The questionnaire comprises 3 parts and 20
questions in total. In the first part, there are 6
questions about the demographic characte-
ristics of the participants, 10 questions in the
second part that evaluate the practice and ap-
proaches of dentists about teething gels, and
in the third part one self-reported question
‘Which teething gels do you prescribed?, and
according to this question answers, 3 questi-
ons that measure their knowledge level about
content, dosage and side effects of each teet-
hing gels which they reported prescribing. A
scoring system has been determined by the re-
searchers. Separate categories have been crea-
ted for the ingredients, dosage and side effects
of each prescribed teething gel. One (1) point
was given if they knew the active ingredient /
dosage/side effect of each teething gel. Zero
(0) point was given if they stated they did not
know the active ingredient/dose/side effect of
each teething gel or if the answers were wrong.
For dentists’ level of knowledge about all the
teething gels they prescribed the overall total
score constituted the denominator, the sco-
re obtained with the defined criteria is placed
on the numerator and the "percent (%)" of the
knowledge level of the dentist was calculated.

Ethical Committee

The Local Ethics Committee of the Faculty of
Medicine (Afyonkarahisar Health Sciences Uni-
versity, approval no. 2022/2-213) approved the
study.

Statistical Analysis

The data were tabulated on a Microsoft Excel
spreadsheet and then imported into IBM SPSS
Statistics Package Program (version 26; Inc.,
Chicago, USA). The demographic data of this
study were tabularized in number and percen-
tage. The Kolmogorov-Smirnov test was done
for verifying the normality of the data distri-
bution. Comparison of the knowledge scores
between genders was done with independent
samples Mann-Whitney U test, other subgroups
were done with the Kruskal-Wallis H test.
A significant level was considered as p<0.05.

295
RESULTS

A total of 484 dentists (286 female, 198 male),
met the inclusion criteria and completed the
questionnaire. Of the dentists who sent a qu-
estionnaire for the study, 53.1% (n=971) did
not respond, 18.4% (n=336) reported that they
did not prescribe any teething gel, and 2.1%
(n=38) were excluded because they filled the
forms incompletely. Most of the respondents
were general dentists (34.7%) and pediatric
dentists (24%). According to the working pla-
ce of dentists, 56.6% of them work in a univer-
sity hospital, 25% in private clinic\hospital, and
18.4% in government hospitals. The distribu-
tion of the participants according to their de-
mographic characteristics is shown in Table 1.

Table1: Demographic status of participants

Number (n)  Percentage (%)

Gender Female 286 59.1
Male 198 409
Age 20-30 300 62.0
30-40 120 248
>40 64 13.2
Year of profession 0-5 years 287 59.3
5-10 years 111 229
>10 years 86 17.8
Profession Oral and maxillofacial radiology 15 il
Oral and maxillofacial surgery 68 14.0
General dentist 168 347
Endodontics 11 23
Orthodontics 21 43
Pediatric Dentistry 116 24.0
Periodontology 50 10.3
Prosthetic Dentistry 10 2.1
Restorative Dentistry 25 5.2
Speciailty Not specialist 188 3838
Specialist 136 28.1
Researcl h assistant 160 331
‘Work place Government hospital 89 184
Private clinic/ hospital 121 25.0

University hospital 274 56.6

Attitudes of the dentists towards teething gels
were shown in Table 2. Nearly half of the den-
tists (51.2%) stated that they prescribed teet-
hing gels once a month.The most prescribed te-
ething gels were lidocaine-based gels (70.9%),
followed by hyaluronic acid-based (61.4%)
and herbal-based gels (36%). The active ingre-
dients and dosage of these teething gels were
shown in Table 3. In the study, 80.4% of the
dentists stated they received no feedback from
their patients after prescribing teething gels.

The answers of the dentists to the question
‘Which teething gel or gels do you prefer?’ va-
ried between 1 to 6 different trademarks and
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16.1% of the dentists choose one teething gel,
27.9% of dentists choose two, 29.8% of the den-
tists choose three, 16.1% of the dentists choose
four, 7.6% of the dentists choose five, and 2.5%
choose six different teething gels. For each se-
lected teething gel, their active ingredients, do-
sage, and side effects were asked. The median
knowledge level of the dentists about the acti-
ve ingredient of teething gels was 50%, about
dosage was 25%, and the side effects were 20%.

Dentists with more years in the profession
have more knowledge about the active ingre-
dient and side effects of gels than those who
are newer in the profession (p<0.001). Dentists
between the age of 20-30 years have more
knowledge about the dosage of gels (p=0.001).
It was found that the knowledge level of pedi-
atric dentists and oral surgeons about the side
effects of gels was higher than other professi-
ons (p<0.001). The knowledge level about te-
ething gels of non-specialist dentists was sig-
nificantly lower than specialists (p<0.05). The
distribution of knowledge levels according
to different subgroups is shown in Table 4.

Table 2: Attitudes of the dentists towards teething gels

Ouestions Answers Number of Percentage
dentists (n) %
Q1.How often do you prescribe teething gels? Once a week 4 0.8
Two or more times a 1 0.2
week
Once a month 248 512
Two or more times a 29 6
month
Rarely (once or twice a 202 41.7
year)
Q2. For which problem/problems do you Teething symptoms 316 65.3
prescribe teething gels? Oral ulcers 194 40.1
Wound healing after 39 81
oral surgery
Q3.What is your purpose in prescribing teething Reducing pain 304 628
gels? Reducing inflammation 211 436
Promote wound healing 39 8.1
Reducing swelling 25 52
Reducing irritability 21 43
Reducing saliva 5 1
Reducing fever 5 1
Reducing itching 3 0.6
Q4. What is the most important factor affecting Active ingredient of the 274 56.6
your choice of a teething gel? gel
Patient’s feedback 84 17.3
Cost of the gel 82 16.9
Advertisement of the 48 9.9
gel
Taste of the gel 22 45
Q5.Which source/sources do you use for teething Pharma representatives 124 25.6
gel prescription? Internet/social media 122 252
promotions
Scientific articles 101 209
Colleague comments 87 18
Meetings/ congresses 33 68
Patient request 22 45
Q6.Which teething gel/gels do you prescribe? Lidocaine-based gels 343 709
Benzocaine-based gels 39 8.1
Choline salicylate- 96 19.8
based gels
Hyaluronic acid-based 297 614
gels
Herbal-based gels 174 36
Q7.Do you inform your patients about the dosage ~ Always 61 126
of teething gel? Often 83 17.1
Occasionally 102 211
Rarely 231 47.7
Never 7 14
Q8.Do you inform your patients about the usage Always 89 184
of teething gel? Often 127 262
Occasionally 65 134
Rarely 199 411
Never 4 0.8
Q9.Do you inform your patients about the side Always 3 0.6
effects of teething gel? Often 25 52
Occasionally 37 7.6
Rarely 227 469
Never 192 39.7
Q10. How was the feedback of the patients you Positive feedback 78 16.1
prescribed teething gel? Negative feedback 17 3.5

No feedback 389 80.4

Table 3: The active ingredients and dosage of different teet-
hing gels prescribed by the dentists in the study

Teething gel
Calgel® teething gel
(GlaxoSmithKline, UK)

Dentinox® teething gel (Abdi
lorahim, TURKEY)

Aftamed® teething gel (Bioplax
Pharma, UK)

Gengigel® teething gel
(Dentocare, UK)

Dencol” teething gel (Berko
Pharma, TURKEY)

Tetagilm teething granule

Active ingredient
Lidocaine-based teething
gel

Lidocaine-based teething
gel
Hyaluronic-acid based
teething gel
Hyaluronic-acid based
teething gel
Choline-salicylate based
teething gel
Herbal-based teething gel

Dosage in prospectus

Apply gel as big as chickpeas. Do not
apply repetitively for more than three
hours.

It should not be used no more than 6
times in a day.

Apply 2-3 times a day

Apply 3-6 times a day
Apply 3-6 times a day
Apply 1 puff 4 times a day

It is recommended to use the granules in

(Medfors Pharma, TURKEY) the sachet every two hours orally, up to
amaximum of 6 sachets per day.
Jack N’ Jill® teething gel (Jack Apply 4 times daily

N'Jill, AUSTRALIA)

Herbal-based teething gel

Table 4: Knowledge level of the dentists about teething gels

KNOWLEDGE P VALUE KNOWLEDGE P KNOWLEDGE P
ABOUT ABOUT VALUE ABOUT SIDE VALUE
ACTIVE DOSAGE EFFECTS
INGREDIENT
GENDER Female 66.7(0-100) <0.001  0(0-100) NS 0(0-100) 0.004
Male 33.3(0-100) 33.3(0-100) 29.2(0-100)
AGE 20-30 50(0-100)  0.003 25(0-100) 0001  0(0-100) <0.001
30-40 50 (0-100) 0(0-100) 20 (0-100)
>40 75 (0 - 100)® 0(0-100)" 50 (0-100)°
YEAR  OF 05 50(0-100)*  <0.001  25(0-100)+ 0001  0(0-100) <0.001
PROFESSIO
N 5-10 33.3 (0-100)° 0(0-100) 0(0-100)2
>10 66.7 (0-100)¢ 0(0-100) 80 (0 - 100)°
BRANCHES | Oral  and 0(0-100)* <0001  0(0-100):  <0.001 0 (0-100): <0.001
maxillofacial
radiology
Oral  and 417(0-100) 333 (0 - 50 (0-100)°
maxillofacial 100)¢
surgery
General 0(0-100)* 0(0-50) 0(0-100)"
dentist
Endodontics 40 (0 - 66.7) 0(0-50) 0(0-50)
Orthodontics 0 (0 - 50)2 0(0-50) 0(0-50)
Pediatric 100 (0 - 100)> 50 (0 - 100)® 50 (0-75)°
Dentistry
Periodontolo  66.7 (0 - 100)> 0(0-100)2 0(0-100)2
4
Prosthetic 50 (0-100)® 50 (0-50)" 0(0-100)"
Dentistry
Restorative  33.3 (0-100)¢ 0(0-40) 0(0-40)
Dentistry
SPECIALITY | Not 333(0-100)* <0.001  0(0-100)* 0046  0(0-833) <0.001
specialist
Specialist 66.7 (0 - 100)> 333 (0-100)® 50 (0-100)®
Research 50 (0 -100)® 25 (0-100)® 33.3(0-100)"
assistant
WORK University ~ 66.7 (0-100)* 0.024 25(0-100) NS 50 (0-100) <0.001
PLACE hospital
Private 66.7 (0-100)° 0(0-100) 333 (0-100)
clinic/
hospital
Government 50 (0-100)" 25 (0-100) 0(0-100)"
hospital

NOTE: Kruskal-Wallis H test, NS: Non-significant (p>0.05), *<: Each subscript letter denotes a subset of group categories whose
column properties do not differ significantly from each other at the 0.05 level.

DISCUSSION

Teething gels can be used for various purposes,
such as providing anesthesia, analgesia, seda-
tion, or a combination of all of them. Teething
gels can be used in the treatment of oral ap-
hthae, and mucosal ulcers and in the healing
process of mouth sores, as well as relieving te-
ething symptoms (1-3, 23). In this study, 65.3%



of the dentists stated they used gels for teet-
hing symptoms, 40.1% for oral ulcers, and 8.1%
for wound healing after oral surgery. Although
warnings from the Food and Drug Administra-
tion (FDA) and American Academy of Pediatrics
Dentistry (AAPD) about the unconscious use
of gels, it was found that dentists preferred to
prescribe them, especially for teething symp-
toms of babies (24, 25). Because of the limited
number of studies on teething gels in the ac-
cessible literature, this study aimed to evalua-
te the current approaches and knowledge le-
vels of dentists about teething gels (8, 19-22).

There are numerous types of teething gels.
They may vary in terms of ingredients, taste,
texture, and functional characteristics. In this
study, 56.6% of the dentists reported they fo-
cused on the active ingredient of the teething
gel while prescribing. The most prescribed te-
ething gels were lidocaine-based gels (70.9%),
followed by hyaluronic acid-based (61.4%)
However, the median of the knowledge level
of dentists about active ingredients of teething
gels was 50%. The limited number of patients
who consult dentists with teething complaints
and the insufficient experience in pharmaco-
logical treatments can explain the result (26 -
28).In the present study, the level of knowledge
about teething gels of non-specialist dentists
was significantly lower than specialists and re-
search assistants. Unfortunately, this result also
shows the inadequacy of continuous dentistry
education programs and not following up-to-
date literature and new product information.
As another result of the study, the knowledge
of female dentists about the dosage and side
effects of teething gels were found insufficient.
It can be associated with the effect of advertise-
ments or social media by female dentists only
caring about the ingredient of teething gels.
Teething gels can be sold without a prescripti-
on, and it has been reported that topical pro-
ducts can be applied to babies by parents for
months or even years during this period (29).
In most of the prospectus of these products,
there is no sufficient information about the
pharmacokinetic and pharmacodynamic pro-
perties, possible side effects, or appropriate
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dosage. During the application of the gel into
the oral cavity, it mixes rapidly with the saliva,
and the risk of swallowing increases. Therefo-
re, it is difficult to determine the correct dosa-
ge (8). Incorrect dosage is the most frequently
reported type of medication error in pediatric
patients. In addition, differences in children's
weight, body surface area, and organ deve-
lopment may affect the metabolism and exc-
retion of high-dose drug intake from the body.
As children's renal, immune, and hepatic fun-
ctions continue to develop, it causes younger
children to tolerate drug dose errors less (30).

In the present study, the dosage information of
teething gels was found to be insufficient (25%).
In order to prevent life-threatening overdoses,
manufacturers should provide detailed infor-
mation about the dose, dentists should increa-
se their knowledge about the dosage and con-
vey this information to their patients. Besides
that, in this study the decrease in drug dose in-
formation with increasing age and the fact that
the dose information of non-specialists is less
than that of specialists indicates it is necessary
to update the existing information of dentists.

Although there is not enough evidence about
the therapeutic effects of teething gels in previ-
ous studies, most of the authors emphasized the
side effects of them (4, 7, 8, 31). Topical anesthe-
tics can cause iatrogenic oral mucosal trauma,
sensitivity, or choking. Ingestion of these gels
also numbs the child's mucous membranes and
increases the risk of aspiration. Aspirated anest-
hetic agents will be absorbed directly through
the respiratory tract and circulate to the central
nervous system without undergoing liver me-
tabolism (25, 32, 33). Lidocaine-based teething
gels, which were the most commonly prescri-
bed teething gels among dentists in this study
(70.9%), can cause paresthesia, hypotension,
seizures, bradycardia, and cardiac arrest (8, 9). In
2011, FDA issued a warning to avoid using gels
containing benzocaine, due to the risk of met-
hemoglobinemia (34). In a study in England, it
was determined that sucrose and alcohol can
be found in teething gels and it was also repor-
ted that sucrose in gels may lead to the formati-
on of caries, and the alcohol content may cause
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developmental problems (6). Various pediatrici-
ans and pharmacists advocate avoiding choline
salicylate-based teething gels because of the
risk of Reye’s syndrome, salicylate poisoning,
chemical burn, congestive heart failure, and
metabolic acidosis (5). Symptoms can appear
after the first dose or after several uses of these
gels (8). Despite serious side effects were repor-
ted in the previous studies, it was found that
the knowledge level of the dentists about side
effects of teething gels was quite inadequate in
the present study (20%). This result can be asso-
ciated with the fact that dentists mostly use the
recommendations of pharmaceutical company
representatives or online product advertise-
ments as a source for gel selection. Scientific ar-
ticles were used as a knowledge source by only
20.9% of the dentists. The fact that no feedback
was received from most of the patients is thou-
ght to be one reason for not getting sufficient
data about the effects of gels. Besides the insuf-
ficient knowledge of dentists about the side ef-
fects of gels, almost half of the dentists (46.9%)
inthe study stated that they rarely warn patients
about this issue. These gels should be used un-
der medical supervision, due to the risk of side
effects, which can be serious although rare.

The limitation of the study was the sampling
because the study group did not represent
sufficient populations. In the study, only the
knowledge level of a group of Turkish den-
tists who prescribed teething gels was discus-
sed. However, these gels can be prescribed
by other medical doctors or sold without a
prescription. Therefore, a more sophisticated
survey with a larger population size that inc-
ludes other professions and multiple geog-
raphical areas is required. However, the study
can serve as a baseline for future more ex-
tensive community-based research. In future
studies, it will be more beneficial to include
over-the-counter folkloric teething mixtures.
In conclusion, the level of knowledge of den-
tists about teething gels is incomplete. There is
a gap in the literature on the efficacy, appropri-
ate dosage, cytotoxicity, genotoxicity, or aller-
gy potential of teething gels. Dentists should
have the education to change the misconcep-
tions and uncontrolled use of the teething gels.

Using these gels should be limited and care-
fully monitored, drug interactions should be
evaluated, and patients should be informed
about the dosage. Especially, pediatric den-
tists and pediatricians who usually deal with
young children should also convey the correct
information about these gels, which can be ac-
cessed without a prescription, to the parents.
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OZET

AMAG: Bu calismada tip fakiltesi 6grencilerinin siberkondria,
saglk kaygisi ve internet bagimliligi diizeylerinin diger fakilte
ogrencileri ile karsilastirilmasi amaclanmistir.

GEREC VE YONTEM: Calismaya tip fakiltesinde egitim géren
223 6grenci ve diger fakiltelerde egitim géren 211 6grenci da-
hil edilmistir. Hemsirelik vb. gibi saglkla ilgili fakultelerde oku-
yan ogrenciler calismaya dahil edilmemistir. Tim katilimcilara
sosyo-demografik veri formu, Siberkondria Siddet Olcegi (SSO),
Saglik Anksiyetesi Envanteri (SAE) ve Young internet Bagimlihg
Olcegi (YiBO) uygulanmistir.

BULGULAR: Tip fakiltesi 6grencilerinin yas ortalamasi
(21.27£2.27 yil) diger fakiilte 6grencilerinin yas ortalamasi ile
(21.38+2.05 yil) benzer bulundu (p=0.440). SAE puan ortalama-
lari tip fakdltesi 6grencilerinde diger fakilte 6grencilerinden
anlamli olarak ylksek saptanmistir (p=0.007). Her iki grupta
YiBO ve SSO puanlari benzer saptanmistir (sirayla; p=0.536,
p=0.960). Pre-klinik siniflardaki tip fakiiltesi 6grencilerinde YiBO
puanlari ve SSO puanlarn klinik siniflardaki égrencilerden yiik-
sek saptanmistir (sirayla; p=0.017, p<0.001). Tum katihmcilarda
yas arttikca YiBO puanlari azalmistir (r=-0.119, p=0.013).

SONUC: Tip fakiiltesi 6grencilerinde saglk kaygisinin daha faz-
la oldugu soylenebilir. Ayrica pre-klinik siniflardaki tip fakiltesi
ogrencilerinde siberkondria diizeyleri ve internet bagimliligi
diizeyleri klinik siniflardan daha yiksektir. Hastaliklarla ilgili bil-
gilerin yogun sekilde arttig tip fakiltesi egitiminde saghk kay-
gisi ve siberkondria hakkinda 6grencilerin farkindalik diizeyleri-
nin arttirlmasini 6neriyoruz.

ANAHTAR KELIMELER: internet, Tip Fakiiltesi, Anksiyete, Siber-
kondria, Saglk kaygisi.
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ABSTRACT

OBJECTIVE: In this study, it was aimed to compare the levels of
cyberchondria, health anxiety and internet addiction of medi-
cal faculty students with other faculty students.

MATERIAL AND METHODS: 223 students studying at the fa-
culty of medicine and 211 students studying at other faculties
were included in the study. Students studying in health-related
faculties such as nursing etc. were not included in the study.
Socio-demographic data form, Cyberchondria Severity Scale
(CSS), Health Anxiety Inventory (HAI), and Young Internet Addi-
ction Scale (YIAS) were administered to all participants.

RESULTS: The mean age of medical faculty students (21.27+£2.27
years) was found to be similar to the mean age of other faculty
students (21.38+2.05 years) (p=0.440). HAl mean scores were
found to be significantly higher in medical faculty students than
in other faculties (p=0.007). YIAS and CSS scores were found to
be similar in both groups (respectively; p=0.536, p=0.960). YIAS
scores and CSS scores of medical faculty students in pre-clinical
classes were higher than those in clinical classes (respectively;
p=0.017, p<0.001). As the age increased in all participants, the
YIAS scores decreased (r=-0.119, p=0.013).

CONCLUSIONS: It can be said that health anxiety is higher in
medical faculty students. In addition, cyberchondria levels and
internet addiction levels are higher in medical school students
in pre-clinical classes than in clinical classes. We suggest that
the awareness levels of students about health anxiety and cy-
berchondria should be increased in medical school education,
where the knowledge about diseases increases intensively.

KEYWORDS: Internet, Medical Faculty, Anxiety, Cyberchondria,
Health anxiety.
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INTRODUCTION

Medical school students are under many stres-
ses, such as a long and challenging education,
academic pressure, and difficulties in clinical
practice (1). For all these reasons, it is reported
that medical school students experience more
depression and anxiety compared to their pe-
ers (2). It has been reported that health anxiety
is also high among medical faculty students.
In a study conducted with 270 medical faculty
students, health anxiety was reported in 17% of
the participants (3). Medical students are more
likely to associate the signs and symptoms of
medical illness with their body sensations the-
refore, more likely to develop health anxiety.
It is interpreted as a condition caused by ex-
cessive exposure to medical information (4, 5).

Cyberchondria is excessive or repetitive online
health-related information seeking associa-
ted with increased health anxiety (6). Medical
faculty students are exposed to more medical
information that can increase susceptibility to
cyberchondria, especially in the early years of
medical education (7). Although studies report
a relatively high prevalence of cyberchondria
among medical faculty students, cyberchondria
in this group has not been adequately studied
(8). The literature also reported a relationship
between cyberchondria and health anxiety (9).
It is reported that internet addiction is also
high among medical faculty students. A me-
ta-analysis reported that the prevalence of
internet addiction among medical faculty stu-
dents was approximately five times higher than
the general population (10). It is also known
that there are relationships between internet
addiction and health anxiety, as well as in-
ternet addiction and cyberchondria (11, 12).

In this study, we aimed to investigate the dif-
ference in health anxiety, cyberchondria, and
internet addiction levels between medical
school students and other faculty students.

MATERIAL AND METHODS
Sample

Wecontactedthestudentrepresentativesofeach
faculty face-to-face and reached the students
who agreed to participate in the study via mes-
saging programs using their phone numbers.

Since the faculty representative directed the
students who accepted to participate, the de-
partment they studied was known. We also
talked to the students on the phone and con-
firmed the faculty they were studying. Other
departments included in the study are the fa-
culty of law, the faculty of sports sciences, and
the faculty of communication. The total num-
ber of students in these departments is around
3000. The number of students in the faculty of
medicine is approximately 1500. Our study is a
cross-sectional type and was conducted betwe-
en November 1, 2021, and April 1, 2022. Inclu-
sion criteria for the study were being between
the ages of 18-30, having voluntary participa-
tion in the study, having no history of psychi-
atric disease and chronic physical disease, and
having internet access. Exclusion criteria for the
study were being a health-related faculty-stu-
dent (nursing faculty, faculty of health scien-
ces, etc.) and receiving treatment for a disease.
Socio-demographic data form, Young Internet
Addiction Scale (YIAS) (13), Cyberchondria
Severity Scale (CSS) (14), and Health Anxiety
Inventory (HAI) (15) were administered to all
participants. The surveys were created using
Google Docs. We sent an introductory note exp-
laining the purpose of the study in detail and an
assurance note that the confidentiality of the
data would be protected to all participants. A
confirmation tab was added stating that parti-
cipation in the study was on a voluntary basis,
and online consent was obtained from those
who voluntarily agreed to participate. Those
who did not give consent could not have par-
ticipated in the study. After obtaining informed
consent, those who agreed to participate in
the study were able to continue to fill out the
scales. This survey was sent to the respondents
via WhatsApp Messenger, an American free
messaging software owned by Facebook Inc.

Ethical Committee

All stages of this study were carried out in ac-
cordance with the Declaration of Helsinki. Writ-
ten ethics committee approval was obtained
for our study from Akdeniz University Faculty
of Medicine Clinical Research Ethics Commit-
tee with the decision number KAEK-729 on
13.10.2021.



Statistical Analysis

SPSS (Statistical Package for the Social Scien-
ces) 23.0 program was used for statistical analy-
sis. Categorical data have been given as num-
bers and percentages and continuous variables
have been given as mean and standard devia-
tion. The conformity of the data to the normal
distribution was evaluated with the Kolmogo-
rov-Smirnov test. The Mann-Whitney U Test
was used as a non-parametric test to compare
the numerical data of the two groups. Chi-squ-
are test was used to compare the categorical
data. The relationship between the numerical
data that did not conform to the normal dist-
ribution was evaluated with the Spearman cor-
relation test. The statistical significance level
(p-value) was accepted as 0.05 in the analyzes.

RESULTS

The mean age of medical faculty students was
21.27+2.27 years, and the mean age of stu-
dents from other faculties was 21.38+2.05 years
(p=0.440). All participants are single, and other
socio-demographic data are summarized in
Table 1.

Table 1: Comparison of the groups in terms of socio-demog-
raphic characteristics

Medical School (n=223)  Other Faculties (n=211)

n % n % ]

Gender Male 93 417 65 30.8 0.018
Female 130 58.3 146 69.2

Life style Alone 55 24.7 32 15.2 0.015
With family 65 29.1 86 40.8
With friends 33 14.8 23 109
Student hostel 70 314 70 331

Medical school Pre-clinical 122 54.7

classes
Clinica 1 101 453

Age (years) (meanSD) 2127227 21.38%2.05 0.440

The comparison of medical school students
and other faculty students in terms of in-
ternet usage time, CSS scores, YIAS scores,
and HAI scores is summarized in Table 2.

Table 2: Comparison of the groups in terms of duration of inter-
net use, cyberchondria, internet addiction, and health anxiety

Medical School
(n=223)

Other Faculties

(n=211)
(meanSD)
(meanzSD) P

Young Internet Addiction Scale 32.12416.21 30.44+14.30 0.536

Cyberchondria Severity Scale 43.98+21.77 43.27+21.64 0.960

Health Anxiety Inventory 18.5247.58 16.46£7.40 0.007

Daily Internet Usage Time (hours) 4.87+2.62 5.18+3.23 0.784

The relationships between age, duration of
internet use, CSS, YIAS, and HAIl scores of
all participants are summarized in Table 3.
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Table 3: Relationships between age, duration of internet use,
cyberchondria, internet addiction, and health anxiety in all par-
ticipants

Age YIAS* Internet time Css* HAI*

Age -0.119* -0.019 -0.124** 0.011

YIAS* -0.119** 0.280** 0.217%* 0.114**
Internet time -0.019 0.280*** 0.050 0.095**
CSs* -0.124* 0.217** 0.050 0.405%*

HAI* 0.011 0.114** 0.095%* 0.405***

-All values are correlation coefficients.
*YIAS: Young Internet Addiction Scale, CSS: Cyberchondria Severity Scale, HAI: Health Anxiety Inventory
o
p<0.05
***p<0.001

Medical faculty students were divided into two
groups as pre-clinical period (1st, 2nd, and 3rd
grade) (n=122) and clinical period (4th, 5th, and
6th grades) (n=101). The mean YIAS score was
found to be significantly higher in the pre-cli-
nical period (34.12+15.73) than in the clinical
period (29.71+£16.52) (p=0.017). The mean du-
ration of internet use was similar in the pre-cli-
nical period (4.99+2.79 hours) and in the clinical
period (4.73+2.41 hours) (p=0.625). The mean
CSS scores were found to be significantly hig-
her in the pre-clinical period (47.98+19.67) than
in the clinical period (39.14+23.26) (p<0.001).
HAI mean scores were similar in the pre-clinical
period (18.774£7.31) and in the clinical period
(18.22+£7.91) (p=0.694). In addition, CSS scores
decreased significantly from grade 1 to grade 6
(r=-0.199, p=0.003). Men and women were com-
pared among all participants. CSS, YIAS, and HAI
scores were found similar between men and wo-
men (respectively; p=0.624, p=0.190, p=0.814).

DISCUSSION

In our study, health anxiety scores were higher
in medical faculty students than students from
other faculties, and no difference was found in
cyberchondria and internet addiction scores.
Cyberchondria and internet addiction scores of
medical faculty students studying in the precli-
nical years were found higher than the students
studying in the clinical years. Internet addiction
scores decreased as age increased in all parti-
cipants, and health anxiety scores increased
as cyberchondria scores increased. Moreover,
cyberchondria and health anxiety scores inc-
reased as internet addiction scores increased.

It is reported as medical students learn about
diseases during their medical education, they
experience health anxiety about them. In the li-
terature, this is called "medical student syndro-
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me" (16). In a study, health anxiety was reported
to be slightly higher among medical students
(17.4%) than those studying at non-medical fa-
culties (15%), which was not statistically signifi-
cant (17).In our study, health anxiety was signifi-
cantly higher in medical faculty students thanin
other faculty students. Medical faculty students
are constantly exposed to disease information
due to their education. This exposure may ca-
use them to associate even the slightest sensa-
tion in their body with illness and reciprocally
increase the health anxiety of medical students.

Health anxiety was also investigated accor-
ding to academic years, and different results
were found. A study reported that the rate of
health anxiety was 11.9% among 513 medical
students, and the academic year did not have
a significant effect (4). In another study, health
anxiety was reported more in the preclinical ye-
ars than in the clinical years (17). In our study,
health anxiety was similar in between precli-
nical and clinical years. In medical faculty, stu-
dents encounter various new information du-
ring the preclinical and clinical years and could
associate them with bodily sensations. Therefo-
re, it can be expected that health anxiety would
be similar in the preclinical and clinical years.

In a study conducted with a total of 280 me-
dical students during the pandemic, it was
reported that 39% of the students had mode-
rate cyberchondria, and 50% had severe cy-
berchondria (18). However, to the best of our
knowledge, the literature lacks a study that
compares medical faculty students with other
faculty students in terms of cyberchondria. Our
results showed no difference between medi-
cal faculty students and other faculty students
regarding cyberchondria. In the literature, it is
reported that cyberchondria is associated with
health anxiety (9). In our study, health anxiety
was higher in medical faculty students than
in other faculty students, but cyberchondria
levels were not higher. Cyberchondria is asso-
ciated with distinguishing between reliable
and unreliable online information sources. This
situation could also be affected by the indivi-
dual's education level, ability to process infor-
mation, and technological knowledge (19).

Compared to other faculty students, health
anxiety is high in medical school students, whi-
le cyberchondria is not and might be related to
medical faculty students' ability to interpret on-
line information correctly. In addition, the level
of cyberchondria was higher in our study's prec-
linical years. The fact that medical information is
less in the preclinical years compared to the cli-
nical years may increase the risk of misinterpre-
ting online information in the preclinical period.

In our study, internet addiction levels were si-
milar in medical faculty and other faculty stu-
dents, and internet addiction was higher in
the preclinical years than in the clinical years.
Furthermore, as age increased, internet addi-
ction scores decreased. In a study conducted
with 282 medical students, the prevalence of
internet addiction was reported as 58.87%
(mild: 51.42%, moderate: 7.45%) (20). In anot-
her study conducted with 148 medical school
students, 7.86% of the students met the crite-
ria for internet addiction (21). Internet addic-
tion is a common problem among university
students (22). The lack of difference between
faculties in our study might be related to this
situation. We think it is necessary to raise uni-
versity students' awareness about internet ad-
diction, regardless of the faculty. In our study,
the increase in internet addiction with decrea-
sing age is compatible with the literature (23).

The critical feature of our work is that this
is the first study in the literature that evalu-
ates cyberchondria, health anxiety, and in-
ternet addiction in medical faculty students.
Our study's limitations are that it is a cross-se-
ctional study based on self-report scales.

We can say that health anxiety is higher in me-
dical faculty students compared to other facul-
ties, and the levels of cyberchondria and inter-
net addiction are similar to other faculties. Also,
in the pre-clinical period, medical school stu-
dents have higher levels of cyberchondria and
internet addiction. We recommend conducting
seminar programs that inform medical faculty
students in terms of health anxiety. In addition,
prospective studieswithverylargesamplesfrom
different regions are needed on these issues.
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OZET

AMAG: Ulkemizde kék hiicre nakli (HSCT) konusunda cok iler-
lemeler kaydedilmesine ragmen, nakil vericisi gonulltlerinin
sayisi hala istenilen diizeyde degildir. Bu calismada saglik ca-
lisanlarina, kok hiicre nakli vericisi olma konusunda uzmanlar
tarafindan verilecek egitimlerin, verici olma konusundaki du-
stincelerine ve kararlarina etkilerinin degerlendirilmesi amac-
lanmistir.

GEREC VE YONTEM: Kok hiicre nakli konusunda énceden her-
hangi bir egitim almamis olan, saglik ¢calisanlari calismaya dahil
edildi. 11-12 Ocak 2018 tarihlerinde Tiirkiye Kok Hiicre Koordi-
nasyon Merkezi (TURKOK) tarafindan, katilimcilara yarim saatlik
bir toplu egitim verildi. Bu calismaya TURKOK tarafindan verilen
egitimlere katilan 274 saglik calisani dahil edilmistir. Katilimci-
larin sosyo-demografik 6zellikleri, egitim dncesi ve sonrasi kok
hicre nakli konusundaki bilgi ve tutumlarini, bagis¢i olma ko-
nusunda kendilerini motive eden ve engelleyen faktorleri tespit
etmeye yonelik 6n test ve son test uygulandi.

BULGULAR: Egitim almadan 6nce verici olmayi diistinmeyen
95 katilimcinin, verici olmak istememelerine en ¢cok neden olan
faktorler saghk sistemine glvenmemeleri idi (%16.5), agriya
neden olma endisesi (%15.4), kemik iligi vericisi olmanin sag-
hgr olumsuz etkiledigi diisiincesiydi (%13.4). Egitim sonrasin-
da kok hiicre nakli vericisi olmayi distnenlerin (p:,0001), kok
hiicre nakli ile ilgili yeterli bilgiye sahip oldugunu distnenle-
rin (p:,0001), kdk hiicre vericisi olmak icin nereye basvurulmasi
gerektigini bildigini diistinenlerin (p:,000), Glkemizde kok hiicre
nakli ile ilgili toplumun yeterince bilgilendirildigini distinen-
lerin (p:,0001) oranlarinda istatistiksel olarak anlamli artis sap-
tand. Katilimcilarin %67.3'G (171 kisi) tim sire¢ sonuna kadar
verici olma kararliliginin devam edecegini belirtirken, %32.7'si
(83 kisi) verici olmaktan vazgecebilecegini belirtti.

SONUC: Sonuclarimiz bu tiir egitimlerinin yayginlasarak, 6zel-
likle kurumlarda verilmeye devam edilmesinin, tlkemizde konu
ile ilgili farkindaligi artinip, yanhs inanislar azaltarak, kok hiic-
re vericisi gondllust sayisinin yeterli diizeye ulasmasina ¢ok
onemli katki saglayacagini gostermektedir.

ANAHTAR KELIMELER: HSCT, Donér, Bilgi, Tutum, Egitim.
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ABSTRACT

OBJECTIVE: Although there have been remarkable develop-
ments regarding stem-cell transplantation (HSCT) in Turkey,
but the number of people who would like to be stem cell do-
nors is not yet at the desired level. The present study aimed to
assess the effect of the training delivered by specialists on the
thoughts and decisions of the health employees working in our
center on being HSCT donors.

MATERIAL AND METHODS: Employees in the health sector
who have not received any training in HSCT were included in
the study. A half-hour of collective training for all participants
was delivered by the General Directorate of Health Services
Turkey Stem Cell Coordination Center (TURKOK) on January
11-12, 2018. The present study included 274 health employees
who attended the training delivered by TURKOK. The pre-test
and post-test were applied to determine the socio-demog-
raphic characteristics of the participants, their knowledge and
attitudes about stem cell transplantation before and after the
training, and the factors that motivate and prevent them from
being a donor.

RESULTS: Among the 95 participants, who did not think about
being a donor before receiving education, the factors that cau-
sed them to not want to be a donor the most were their distrust
of the health system (16.5%), the worry of causing pain (15.4%),
and the thought that being a bone marrow donor had a nega-
tive impact on health (13.4%). A statistically significant increa-
se was found in the rate of those who think about becoming a
stem cell transplant donor after education (p:,0001), those who
think they have enough information about stem cell transplant
(p:,0001), those who think they know where to apply to be a
stem cell donor (p:,000) those who thought that the society was
sufficiently informed about stem cell transplantation (p:,0001).
While 67.3% (171 people) of the participants stated that their
determination to be a donor would continue until the end of
the whole process, 32.7% (83 people) stated that they could
stop being a donor.

CONCLUSIONS: Our results show that continuing giving such
trainings, especially in institutions, will contribute to the incre-
ase of the number of stem cell donor volunteers to a sufficient
level by raising awareness on the subject and reducing false be-
liefs in our country.

KEYWORDS: HSCT, Donor, Knowledge, Attitude, Training.
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INTRODUCTION

Hematopoietic stem cell transplantation
(HSCT) is a life-saving treatment for several be-
nign and malign hematologic diseases such as
sickle cell anemia, severe thalassemia, Fanco-
ni vanemia, aplastic anemia, severe combined
immunodeficiency, lymphomas, and leukemias
(1). Bone marrow transplantation (BMT), perip-
heral blood stem-cell transplantation (PBSCT),
and umbilical cord blood are the three main
procedures utilized in HSCT (2). A healthy he-
matopoietic stem cell source compatible with
HLA (human-leukocyte-antigen) is the most im-
portant precondition for successful transplan-
tation. In 70% of the cases that require HSCT,
unrelated HLA-matched donors are required
(3). For this reason, national donor screening
banks have been established for the screening
of unrelated HLA-matched donors around the
world, especially in the developed countries. A
stem cell donor pool and stem cell bank have
been established in Turkey under the name of
TURKOK in collaboration with the Municipality
of Health and Turkish Red Crescent. TURKOK is
a member of the Worldwide Network for Blo-
od and Marrow Transplantation (WBMT) (4).

Although there have been significant develop-
ments in Turkey regarding bone marrow and
stem-cell transplantation after the establish-
ment of TURKOK, the number of patients who
require HSCT is much higher than the number
of transplant donors, and it does not meet the
need. In the literature, it has been reported
that the training activities customized after the
identification of the knowledge and attitude of
people, as well as motivators and preventive
factors affecting them, can be beneficial to inc-
rease the number of donors needed for bone
marrow and stem cell transplantation (5). He-
alth employees are viewed as guiding partners
for the people in their environment regarding
health decisions (6). Based on this fact, the pre-
sent study aimed to contribute to increasing
awareness in society, as well as to identify the
motivation, opinions, knowledge levels, and
attitudes of the health employees working at
the Afyonkarahisar Health Sciences University

Medical Faculty Hospital and the factors moti-
vating them to be bone marrow and stem-cell
transplantation donors. Assessing the impact of
the trainings events delivered by related speci-
alists on health employees’ thoughts and deci-
sions about being donors was also one of the
aims of the study.

MATERIAL AND METHODS
Subjects and Approval

Among the health employees working in Af-
yonkarahisar Health Sciences University Medi-
cal Faculty Hospital who have not received any
training on the subject of bone marrow and
stem-cell transplantation, the employees who
attended a half-hour collective training on Ja-
nuary 11 - 12, 2018, delivered by TURKOK and
employees who stated permission for their
answers to be used in the study on the training
surveys before and after the training were inc-
luded in the study. Health employees who have
received training on bone marrow and stem-
cell transplantation before and employees who
did not let their survey answers to be used in
the studies were excluded from the study.

Lecture and Testing

Preliminary test forms were prepared in accor-
dance with the literature by the training nurses
and the researchers of the study working in
Afyonkarahisar Health Sciences University Me-
dical Faculty Hospital and the forms were fina-
lized with the recommendation of three speci-
alists. These forms and the final forms prepared
in the same manner were filled by the partici-
pants before and after the training. They were
collected by the training nurse. Related forms
were utilized as data collection tool after ha-
ving been evaluated retrospectively by the re-
searchers (7 - 13). There were five questions to
identify the sociodemographic features of the
participants, thirteen questions to identify their
knowledge and attitude regarding bone mar-
row and stem-cell transplantation, two ques-
tions regarding factors which motivated them
to be donors and prevented them from being
donors, one question to increase awareness of
bone marrow transplantation and being a do-



nor in society, and one question to identify if
the answers given could be used for research
and publication purposes within the pre-trai-
ning form, which includes 22 questions in total.
The answer key for the 13 questions which were
to identify the participants’ knowledge and at-
titude regarding bone marrow and stem-cell
transplantation was prepared in “yes/no” ques-
tions. The answer key for the other questions
was prepared as open-ended questions placing
the most frequent answers given to the similar
questions in the literature to the answer choices
and adding “another” option. Ten of the twelve
questions and answers on the post-training
test form were the same as those used before
the training. This was to measure the effect of
the training they received on their knowledge,
attitudes, and the motivating and preventive
factors. One question in the test form after the
training was prepared to assess how the partici-
pants who would like to be donors would deci-
de if a compatible patient was found after their
donor registration. The answer key for this qu-
estion was prepared as an open-ended questi-
on because no similar question could be found
in the literature. The last question on the test
form after the training was prepared to iden-
tify if the participants would let their answers
be used for the study and publication purposes.

Ethical Committee

The study was conducted with the approval
of the Afyonkarahisar Health Sciences Univer-
sity Medical Faculty Ethics Committee dated
05.01.2018 and numbered 2018/1-25.

Statistical Analysis

Data were registered in the computer by using
a licensed SPSS program, SPSS for Windows
20.0 package program (SPSS Inc. Chicago, IL,
USA) and analyzed accordingly. Number and
percentage were used for the discrete variab-
les, and median values (minimum-maximum)
were used for the continuous variables in the
definitive statistics. McNemar tests were used
in dependent variables and Chi-square tests
were used in independent variables to identify
whether there was a difference between the
percentages of the survey answers given by
the participants. All statistical evaluations were
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conducted two sided, and a P-value less than
0.05 was considered statistically significant.

RESULTS

The present study included 274 health emp-
loyees who participated in the training delive-
red by TURKOK and gave permission for their
survey answers to be used in the studies. The
study excluded 20 people who had received
some kind of training on bone marrow and
stem-cell transplantation, and 86 employe-
es who did not let their survey answers be
used in the studies. The participants’ median
age was 32.7 (minimum=22, maximum=>55)
with 32.8% (90) males and 67.2% (184) fe-
males. The thoughts of the participants re-
garding being bone marrow donors before
the training was shown in Table 1 based on
their sociodemographic features (Table 1).
Table 1: The evaluation of the thoughts of the participants on

being bone marrow transplantation donor before the training
based on their sociodemographic features

Demographic features Yes No Total

Gender

Female 110 (66%)
Male 41 (52%)

56 (34%) 166
39 (48%) 80

Marital Status

Single 57 (64%)
i 94 (60%)

31 (36%) 88
64 (40%) 158

Education Level

Primary School
Middle School

12 (66%)
10 (50%)
42 (56%)
87 (64%)

6(34%) 18
10 (50%) 20
High School 32 (34%) 74

College 47 (36%) 134

Doctor 8 (72%)
Nurse 72 (66%)
17 (46%)

3 (28%) 11
33 (34%) 110
20 (54%) 37
4(28%) 18
14 (50%) 28

14 (78%)
14 (50%)

18 (58%) 16 (42%) 37

8 (62%) 5 (38%) 13

Accordingly,14.6% (37) of the participants do-
nated blood regularly, 5.1% (14) of them had
a family member, relative or friend who was
a bone marrow donor, 2.6% (7) of them had a
family member, relative or friend who needed
bone marrow transplantation. The opinions
on being bone marrow donors for the specific
groups have been shared below statistically:

The opinions of 37 people who donated blood
regularly were shown in Figure 1, the opinions
of 14 people who had a bone marrow donor fa-
mily member, relative or friend and the opinions
of 7 people who had a family member, relative
or friend in need of bone marrow transplantati-
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on, based on the test results before the training
(Figure 1).

80
70 6756

60

M Registered donor candidate
50 B Wants to be donor candidate
Does not want to be donor

40

30 27.02

20 | ——
10 - -

0-

The number of people who donate blood regularly

Figure 1: The thoughts of participants who donate blood regu-
larly on being bone marrow donor before the training

While the distribution of the factors motivating
participants who considered being bone mar-
row donorswas shared in Figure 2 based on their
answers in the test form before the training, the
distributionofthefactorspreventinginvoluntary
participants was shared in Figure 3 (Figure 2, 3).

70

64.28

60

50

40

30 28.57
20

10 7.14

0 I
People who have a bone marrow donor family member/relative /friend

M registered donor M wants to be donor candidate ™ does not want to be donor

Figure 2: The Factors Affecting the Consideration of Being
Bone Marrow Donor in a Positive Way

-Helping a Person 79.2

«The Thought of Saving Life 81.1

«Family’s/Friends'/Relatives’ Need for Help 22

-Recommendation of a Friend 4.4

-Media 7.5

-Bone Marrow Transplantation Saves Life 70.4

«Other Reasons 5.7

From the people who are bone marrow donor candidates and whom
would like to be donor candidates

P AT

M Registered donor candidate
B Wants to be donor candidate
Does not want to be donor

candidate

The number of people who have a friend/relative /family member in need of bone marrow transplantation

Figure 3: The Factors affecting the Consideration of Being Bone
Marrow Donor in a Negative Way

+Being bone marrow donor affecting health in a negative way 34.3
«Concern it can cause pain 39.4

«Not acceptable for religion 13.1

«The family’s disapproval of it 11.1

«The cost of being bone marrow donor 5.1

«The thought it can be a financial burden 7.1

«Not believing in the health system 42.4

«Other reasons 24.2

According to this data, the most encouraging
factor for the 151 participants who conside-
red being donors before the training was the
thought of saving lives (50.8%; 129 people). The
second most frequent (49.6%; 126 people) fac-
tor was the thought of helping people, and the
third most frequent factor was considering it as
a life-saving intervention (44.1%; 112 people).
The reason why 95 participants who did not
consider being donors before the training
was distrust in the health system (16.5 %; 42
people). The second most frequent opini-
on (15.4%; 39 people) was the concern that
it could cause pain, and the third most frequ-
ent opinion (13.4%; 34 people) was that be-
ing a bone marrow donor affecting health in
a negative way. The evaluation of the answers
given to the same questions before and af-
ter the training has been shown in Table 2 .

Table 2: The evaluation of the participants’answers to the same
questions before and after the training

Questions Before After P value
Lecture Lecture

1) Do you think that you have sufficient information about the bone

marrow transplantation?
Yes 11 (43%) 215 (84.6%)  0,0001
No 243 (95.7%) 39 (%15.4)

2) Do you know how bone marrow transplantation is conducted?
Yes 59 (23.2%) 223 (87.8%)  0,0001
No 195 (76.8%) 31 (12.2%)

3) Do you know where to apply to be bone marrow donor?
Yes 57 (224%)  232(913%)  0,0001
No 197 (77.6%) 22 (8.7%)

4) Do you think that the bone marrow transplantation is acceptable

for religion?
Yes 216 (85%) 229(90.2%) 0,085
No 38 (15%) 25 (9.8%)

5) Do you think that your health will be affected in a negative way

after you donate bone marrow when you become bone marrow donor

and a compatible patient is found?
Yes 35(13.8%)  44(17.3%) 0,289
No 219 (86.2%) 210 (82.2%)

6) If you become a bone marrow donor and a compatible patient is

found, do you think that the bone marrow transplantation process will

be financial burden for you?
Yes 29 (114%) 25 (9.8%) 0,618
No 225(88.6%) 229 (90.2%)

7) Will your family’s, friends’ and relatives’ attitude be effective in

your decision about being a bone marrow donor?
Yes 107 (%42.1) 104 (%409) 0,801
No 147 (%579) 150 (%59.1)

8) Do you think that, society in Turkey is being informed enough about

bone marrow transplantation?
Yes 14 (%5.5) 52 (%20.5) 0,0001
No 240 (%94.5) 202 (%79.5)

9) Do you think that giving training for institutions will lead to raising

awareness of our society on bone marrow transplantation and being

bone marrow donor?
Yes 145 (%57.1) 182 (%717)  0,0001
No 109 (%429) 72 (%28.3)

According to the evaluation, a statistically sig-
nificant change was identified in the rates of
people in the stated groups at the end of the
training: The rate of people considering being
bone marrow donors went from 37.4% to 75.8%
(p=000), people who thoughttheyhad sufficient
information regarding bone marrow transplan-
tation went from 4.3 % to 84.6% (p=0,000), pe-
ople who thought they knew how bone mar-



row transplantation was conducted went from
23.2% to 87.8% (p=0,000), people who thought
they knew where to apply if they wanted to be
bone marrow donors went from 22.4% to 91.3%
(p=0,000), people who thought the community
was being sufficiently informed in Turkey went
from 5.5% to 20.5% (p=0,000), and people who
thought the best method to increase awareness
regarding being a bone marrow donor in the
community is delivering training for the orga-
nizations went from 57.1% to 71.7% (p=0,000).
No statistically significant change in the num-
ber of people who considered bone marrow
transplantation not acceptable because of
religious reasons, thought being a bone mar-
row donor might affect health in a negative
way, thought that the process of bone marrow
collection could bring financial burden and
believed the attitude of families, friends or re-
latives had an impact on their decision of be-
ing bone marrow donor was identified. After
the participants’ donation registrations were
completed, the distribution of their answers on
how their decisions might be affected when a
patient who was matching them and in need
of a transplant was found was analyzed based
on their sociodemographic features (Table 3).
Table 3: The decisiveness of the participants on being donors

when their donor registrations are completed, a compatible pa-
tient in need of transplantation is found

Demographic feature Yes No Total
254 (100)

171 (67.3%) 83 (32.7%)

ed they could quit being donors after their donor registrations are completed, and a

ied for them

Female 47 (56.6%)
Male 36 (43.4%)

Marital Status

Single 27 (32.5%)

Married 56 (67.5%)

Education Level

7 (8.4%)
7 (8.4%)
26 (31.3%)
43 (51.8%)

Primary School
Middle School
High School
College

Doctor 2 (2.4%)
Nurse 36 (43.4%)
17 (20.5%)

5 (6%)

5 (6%)

2 (2.4%)
16 (19.3%)

Technician
Medical Secretary

Health Offi

Admis -ative Staff

Othe
The reasons of people who stated they could withhdraw from the donation process

Religious reasons 9.6% of them (8 people)

People who think that it can affect the donor’s health in a negative way 20.5% of them (17 people)
People who think that it can create financial burden for the donor 12% of them (10 people)

48.2% of them (40 people)
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Of the participants, 67.3% (171 people) sta-
ted that their decisiveness regarding being
a donor would continue until the end of the
whole process, 32.7% (83 people) stated they
could possibly quit being a donor. People who
stated they could quit did not write their rea-
sons even though an open-ended answer was
requested. Of the respondents who stated they
could quit the process, 43.4% (36 people) were
males and 56.6% (47 people) were females. Of
the participants, 67.5% (56 people) were mar-
ried, and 32.5% (27 people) were single. About
the educational background, 8.4% (7 people)
were primary school graduates, 8.4% (7 peop-
le) were middle school graduates, %31.3 (26
people) were high school graduates and 51.8%
(43 people) were university graduates. Of the
participants, 43.4% (36 people) were nurses,
6% (5 people) were medical secretaries, 19.3%
(16 people) were from the other professions
(9 cleaning personnel, 1 chef, 3 kitchen staff,
3 security staff), 2.4% (2 people) were doctors,
20.5% (17 people) were technicians, 6% (5 pe-
ople) were health officers, 2.4% (2 people) were
administrative staff. Of the participants, 9.6% (8
people) stated that bone marrow transplanta-
tion would not be proper for religious reasons,
20.5% (17 people) stated it could affect health
in a negative way, 12% (10) stated that the re-
covery process of bone marrow transplantation
could be a burden financially, and 48.2% (40)
stated that their, families, friends, or relatives’
attitude could be effective in their decisions.

DISCUSSION

Health employees, especially doctors, are re-
garded as behavioral role models in society,
especially in the issues of health. However, not
only doctors but also other health employees
can lead the community primarily in matters
of health. According to the data of European
Group for Blood and Marrow Transplant (EBMT)
which many transplant centers are members in
Turkey, the number of donors who are not rela-
tives is not at the desired level yet and it does
not meet the need. It is believed that the main
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reason for this is because there is not enough
awareness and knowledge of the topic in Tur-
key yet (14). Our study's target audience inclu-
ded not only doctors, but all health employe-
es, based on our hypothesis that it would raise
awareness about the topic in our society more
quickly and to the desired level. The knowled-
ge level of our target audience regarding being
bone marrow donors was evaluated with a sur-
vey form. Then it was ensured they got a half
hour visual training in a lecture hall. Then, the
effects of the training on their knowledge, atti-
tude, and decision to be donors were assessed.
There have been studies in Turkey assessing
the knowledge of medical faculty students (15)
and the knowledge of cancer patients or peop-
le having cancer patients in their families (16)
regarding being bone marrow transplantation
donors. However, we have not come across any
study in the literature assessing the knowledge
level of people regarding being bone marrow
donors involving all hospital employees. In the
TURKOK project, the aim was to inform, especi-
ally blood donors as the target audience, and
raise awareness so that the bone marrow can-
didate pool expands. While 2 (5.4%) of the 37
participants who donated blood regularly were
registered as donor candidates, 25 (67.56%) of
them were considering being donors accor-
ding to the test results before the training. In
the study in which Narayanan et al. (17) evalu-
ated the knowledge, attitude and behaviors of
the medical faculty students about being bone
marrow donors, it was reported that 56% of
students who were previously blood product
donors were registered as candidate donors.
Hazzazi et al. (1) reported that 36% of the stu-
dents who were previously blood product do-
nors were registered as donor candidates. Su-
luhan et al.(18) reported that no donor from the
100 donors who donated regularly was registe-
red as donor candidate, and 47% of them were
considering being donor candidates. It was
reported that the people who donated regu-
larly were more motivated to be donors in the
study conducted by Galenos et al.(10). This fin-
ding is in line with the results of our study. Our
study demonstrates that the selection of pri-
marily blood donors as the target audience for
the TURKOK project was the correct approach.

The present study found that those who had
a family member, friend, or relative who was
a bone marrow donor or who needed a bone

marrow transplant were more motivated to be
donors and were more sensitive to the issue. In
the study Bagcivan et al. conducted, it was re-
ported that the stem-cell transplantation awa-
reness of cancer patients and their families were
higher than the awareness of patients, and their
families, who had a disease other than cancer.
When health employees were evaluated, the
groups with the highest involuntary rate were
as follows: the middle school graduates (based
on their educational background), technicians
(based on their profession), married couples
(based on their marital status), and males (based
on their gender). These groups did not consider
being donors with the highest involuntary rate.
Factors leading to this condition can be analy-
zed with the studies focused on these groups
and the training events can be customized ac-
cordingly. It may also contribute increasing the
number of people who would consider being
bone marrow donor candidates. Our study, in
parallel with the previous studies, showed that
people who had a higher education level were
more motivated to be bone marrow donors (11,
18 - 20). While men were more motivated to be
bone marrow donors in the study conducted by
Suluhan et al. (18), in the study conducted by
Onitilo et al. (11) women were more motivated
to be bone marrow donors. The results of the
study of Onitilo et al. were similar to the results
of our study. In the study conducted by Naraya-
nan et al. (17) majority of the bone marrow do-
nor registrations were reported to be females.

The following were the reasons given by re-
search participants who stated that they did
not consider becoming bone marrow donors
in a pre-TURKOK survey: The health system is
not trusted, the concern that it can be painful,
and the thought of being a bone marrow do-
nor affect health in a negative way. In a study
conducted with medical students in Minneso-
ta, USA, the most reported concerns regarding
being a bone marrow donor were the thought
that the process could be painful, considering
it as a time consuming process (time commit-
ment), long-term adverse effects and concer-
ns regarding financial cost (17). In a study with
medical students in Saudi Arabia, refraining
from long-term costs, considering it a time
consuming process (time commitment) and
the concern that the process would be painful
were the most frequent concerns stated (1). In
a study conducted in South Carolina, USA, fe-



aring pain, having health problems, conside-
ring it not convenient and distrust in the health
system were the most frequent concerns (11).
In another study, conducted in South Caroli-
na, the most frequent reasons were reported
as worrying about costs, not having the op-
portunity, other reasons and fear of the pain
(19). In a study in Hong Kong involving people
from the public between the ages of 18-60, the
most frequent reasons were reported as he-
alth problems, fearing of the pain, insufficient
level of knowledge, families not giving per-
mission and distrust in the health system (20).

Focusing on the concerns of public regarding
being a donor in the training events can be ef-
fective to change the thoughts of people from
negative to positive. Donors may need to rest
for 7-10 days after the process and this can cau-
se financial loss for both donors and employers
(21). It has been reported that there has been
a significant increase in the number of donors
thanks to the leave and/or tax reduction practi-
ces for the donors and employers (22) in many
states in the USA. We think that in addition to
training events informing public on the HSCT,
preparing certificates of appreciation/honor
which will increase respectability in the society
and supporting both the donor and emplo-
yer financially (tax reduction) can contribute
to increasing the number of donors in Turkey.
In the present study, the number of people who
considered being a bone marrow donor after
the training, the number of people who thou-
ght they had enough information regarding
bone marrow transplantation, the number of
people who thought they knew how bone mar-
row transplantation was conducted, the num-
ber of people who thought they knew where to
apply to be a bone marrow donor and the num-
ber of people who thought society was being
informed sufficiently in Turkey and the number
of people who thought the best method to inc-
rease awareness in the public regarding being a
bone marrow donor would be through training
programs for institutions, significantly increased
after the training statistically. These data show
that the training delivered by TURKOK achieved
its objective and the awareness of the partici-
pants increased. In a study (15) conducted in
Turkey, it has been reported that the knowle-
dge and awareness level of students regarding
stem cell donation, stem cell banking, and/or
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the number of stem cell donors in Turkey, and
the number of people who would like to donate
blood and stem cells have significantly increa-
sed statistically compared with the pre-training
period according to the tests filled in by the me-
dical and law faculty students after the training.
In a study (23) conducted in Korea with nursing
students in which nursing students’knowledge,
attitude regarding HSCT and motivation for be-
ing donors were assessed before and after the
training, it has been reported that the students’
knowledge, attitude (p <0.001) regarding HSCT
and motivation (p=0,06) for being donors sig-
nificantly increased statistically according to
the tests performed in the second week after
the training. It has also been reported that the
registration rate (p=0.039) for the HSCT statis-
tically, significantly increased 14 weeks after
the training. The identification of statistical,
significant increase in the number of people
who believe that the best method to increase
awareness in the society is delivering training
for the institutions shows that continuation of
the training events will contribute to increasing
the number of bone marrow donors in society
and awareness on the subject significantly.

A high percentage of the participants (32.7%,
83 people) stated that they might quit being
donors when a proper patient was found af-
ter considering being donors and having been
registered as donors. People who stated they
could quit the process did not write their rea-
sons even though an open-ended answer was
requested from them. Since this condition can
lead to significant problems after a donor is
found and the transplantation process is star-
ted, studies researching the cause of the con-
dition and solutions are needed urgently. It
has been identified that the 48.2% of the par-
ticipants (40 people) who stated they could
quit the process (even if they were registered)
upon a donor was found were the ones who
thought that the attitude of families, friends,
or relatives was instrumental in their decision
to be donors. When there is a compatible pa-
tient for a donor candidate, the involvement
of the families, friends, or relatives of the pa-
tients in the training by the will of the donor
shall reduce the risk of donors leaving the pro-
cess and it can reduce negativities during the
transplant process. According to the data the
Head of the Municipality of Health, the General
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Directorate of the Health Services Blood, Organ,
Tissue Transplant Services Office, shared in his
presentation in the health authority session in
the 11th National Bone Marrow Transplantati-
on and Stem Cell Treatments Congress, 12.87%
percent of compatible donors withdrew from
the process in the period from the date TURKOK
was established to March 2nd, 2019 (472/3666).
It has been reported that 66.7% of the people
left the process because of individual reasons.
It has been reported that the major reason for
this situation is involvement of inappropria-
te people in the system such as people who
cannot accept donorship, who do not have a
developed sense of donorship culture. Of the
people who quit the process, 27.5% did this
because of the family pressure. This supported
the findings in our study. This group consisted
of mainly females. Other less prevalent reasons
for quitting included a willingness to get to
know the patient, financial expectations, skep-
ticism in the system, refusal to accept the met-
hod of transplantation, and general discontent.

There has been only one study in Turkey as-
sessing the motivation to be a donor and the
knowledge and attitude change regarding
HSCT after the delivery of training on HSCT,
conducted by Kaya et al. (15). We believe that
the awareness regarding the subject will inc-
rease and false beliefs will decrease in Turkey
thanks to these studies and the TURKOK trai-
ning events will become widespread and con-
tinue to be delivered, especially in the institu-
tions. We believe that all these developments
will contribute to the number of bone marrow
donors reaching a sufficient level. When there
is a compatible patient found for a donor can-
didate, the involvement of the families, frien-
ds, or relatives of the patients in the training
by the will of the donor will reduce the risk of
donor’s leaving the process and it can reduce
the negativities during the transplant process
for this reason. Involvement of people who
regularly donate blood in the system and con-
ducting a face-to-face and questions&answers
meeting with visual aids with the participation
of educated and experienced transplant do-
ctors and people whom the donor would be
requested when there is a match can lead to
significant decreases in the rate of withdrawal.
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ERiSKiN HASTALARIN iNFLUENZA, PNOMOKOK, HERPES ZOSTER VE
TETANOS ASILARI HAKKINDA TUTUM VE DAVRANISLARININ
DEGERLENDIRILMESI: TEK MERKEZLi ANKET CALISMASI

EVALUATION OF ADULT PATIENTS' ATTITUDES AND BEHAVIORS ABOUT INFLUENZA,
PNEUMOCOCCAL, HERPES ZOSTER AND
TETANUS VACCINES: A SINGLE-CENTER SURVEY STUDY

Pelin UNSAL', Sonay OZDEMIR?, Nazli Hilal EROGLU BAYRAK?

'Hacettepe Universitesi Tip Fakiiltesi, ic Hastaliklari Ana Bilim Dali, Gediatri Bilim Dali
*Taksim Egitim Arastirma Hastanesi, Aile Hekimligi Klinigi

OZET

AMACG: Eriskin asilamasi, koruyucu saglik hizmetlerinin anahtar
bilesenidir. Bu calismanin amaci, aile hekimligi polikliniklerine
basvuran hastalarin eriskin asilari ve asilama oranlari hakkinda-
ki bilgilerini degerlendirmektir.

GEREC VE YONTEM: Calismaya toplam 442 hasta dahil edildi.
Hastalarin demografik ve klinik 6zellikleri degerlendirildi. Has-
talarin influenza, pnémoni, herpes zoster ve tetanos asi durum-
lari ve eriskin asilari hakkindaki bilgi diizeyleri sorgulandi.

BULGULAR: Hastalarin ortanca yasi 42 (min-maks: 18-97) olup
227'si (%51,4) kadindi. Tetanos icin asilama oranlari %32,6, influ-
enza icin %21,7, pndmokok asisi icin %3,6 ve herpes zoster icin
%2,5 olarak bulundu. Komorbiditesi olan hastalarin asilanma
oranlari beklenenden daha distik bulundu. Geriatrik hastalarda
pnoémokok asilama orani %2,8, tetanos asilama orani %19,7, inf-
luenza asilama orani %33,8'idi. 65 yas Ustu hicbir hasta herpes
zoster asi yaptirmamisti. Universite mezunlarinda herpes zoster,
pnomokok ve tetanos asisi yaptiranlarin orani daha yuksekti.
Hastalarin asi yaptirmama nedenleri arasinda yan etki korkusu
(%20), aslya ulasma zorlugu (%6), asi fiyatlarinin yuksekligi yer
alirken (%1), hastalarin %16's1 asinin yararlarina inanmadigini
belirtti.

SONUC: Calisma grubumuzda eriskin bagisiklama hizi bek-
lenen seviyenin altindadir ve bu orani artirmak icin hastalarin
erigkin asilari konusunda bilin¢lendirilmesi 6nemlidir.

ANAHTAR KELIMELER: Koruyucu hekimlik, Asilama, insan inf-
luenzasi, Tetanos.
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ABSTRACT

OBJECTIVE: The key component of preventive health care is
adult immunization. The aim of this study was to assess the pa-
tients’ knowledge about adult vaccination and the vaccination
rates of patients admitted to the family medicine outpatient
clinics.

MATERIAL AND METHODS: A total of 442 patients were inclu-
ded in the study. Patient demographic and clinic characteristi-
cs were evaluated. Patients' vaccination status with influenza,
pneumococcal vaccine, herpes zoster, and tetanus and their
knowledge levels about adult vaccines were questioned.

RESULTS: The median age of the patients was 42 (min-max:
18-97) and 227 (51.4%) of them were female. Vaccination ra-
tes were found 32.6% for tetanus, 21.7% for influenza, 3.6%
for pneumococcal, and 2.5% for herpes zoster. Patients with
co-morbidities vaccination rates were found to be very low. The
pneumococcal vaccination rate was 2.8%, the tetanus vacci-
nation rate was 19.7% , and the influenza vaccination rate was
33.8% in geriatric patients. No patient older than 65 has ever
received the zona vaccination. The rate of patients who had
herpes zoster, pneumococcal vaccine, and tetanus vaccine was
higher among university graduates. Fear of side effects (20%),
difficulty in accessing the vaccine (6%), high vaccination prices
(1%) were among the reasons why patients did not have vacci-
nated, and 16% of the patients stated that they did not believe
in the benefits of vaccine.

CONCLUSIONS: In conclusion, we are still far below the desired
levels of adult vaccination in our study population, and it is im-
portant to increase patients awareness of adult immunizations.

KEYWORDS: Preventive medicine, Vaccination, Influenza, Teta-
nus.
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INTRODUCTION

Vaccination, the most effective method to
prevent infectious diseases, is the leading
preventive health care service. While sig-
nificant improvements have been achie-
ved in childhood vaccination both in our
country and around the world, adult im-
munization rates are still insufficient (1).

According to the vaccination program pub-
lished by the Centers for Disease Control and
Prevention (CDC) in 2021, it is recommended
to inoculate adults against influenza, diphthe-
ria, tetanus, pertussis, measles, rubella, mumps,
herpes zoster, chickenpox, human papilloma
virus, pneumococcus, Hepatitis A, Hepatitis B,
meningococcus, and haemophilus influenza
type B. Vaccination is also recommended for
geriatric patients, pregnant women, health-
care professionals, and the followed-up pa-
tients due to some diseases, including immu-
nosuppression, HIV, asplenia, end-stage renal
disease, heart and lung diseases, alcoholism,
chronic liver disease, and diabetes mellitus
(2). Updated in 2016, adult immunization gui-
delines of the Turkish Infectious Diseases and
Clinical Microbiology Specialist Association for
vaccination have made similar proposals (1).

The geriatric population is increasing both
in the world and in our country. According to
data released by the Turkish Statistical Institute,
the population over the age of 65 has increa-
sed by 21.9% in the last five years and reached
approximately 7 million and 550 thousand in
2019 (3). Infectious diseases result in more se-
rious health conditions in older adults. Moreo-
ver, the dependence on others to perform daily
activities, frailty, and mortality increases with
advancing age (4). Age related dysregulation
in the immune system is called immunose-
nescence. It is associated with an increase in
infectious diseases in older patients, as well
as a decrease in vaccine response and low an-
tibody titres in older adults after vaccinati-
on (5). Older adults constitute an important
target group for adult vaccination programs.

Among the reasons why adult vaccination ra-
tes are under the desired target, patient and

health system related factors, as well as so-
cioeconomic problems can be taken into ac-
count. Some of the most important problems
are that healthcare professionals have insuffi-
cient knowledge about adult vaccination and
do not recommend it for adult patients (6).

In a study conducted in our country in whi-
ch 200 physicians were included, 45.5%
of the physicians did not think that they
gave the necessary importance to adult
vaccination in their daily practice (7).

In the present study, we aimed to investigate
the patients’ knowledge about adult vaccinati-
on and the vaccination rates of patients admit-
ted to the family medicine outpatient clinics.

MATERIAL AND METHODS

Study Population

Every patient who applied to a family medicine
outpatient clinic between November 15, 2017
and November 15, 2018, was informed about
the study. A total of 442 patients over the age
of 18 who participated in the study voluntarily
and did not have a disease that would prevent
them from answering the questions were inc-
luded.

Data Collection

I

Data on the vaccine awareness and patients
vaccination rates were collected by a face to
face questionnaire method. A standardized
questionnaire was developed for the survey
based on data in the literature. Six questions
about the patients' level of adult vaccination
knowledge were asked after assessing the pa-
tients’ sociodemographic and clinical charac-
teristics in the questionnaire form. 1. Have you
heard of influenza, herpes zoster, tetanus, and
pneumococcal vaccines for adults? 2. Have you
ever been recommended these vaccinations
in your adult life? 3. Have you ever been vacci-
nated in your adult life? 4. Where did you get
the information about the vaccines? 5. Do you
think immunizations are beneficial? 6. If you
have not been vaccinated, what is your rea-
son for not getting vaccinated? (Appendix-1).



Ethical Committee

Ethics committee approval for the study was
obtained by the local (Taksim Training and Re-
search Hospital Ethics Committee number: 94/
Date:15.11.2017). All patients signed a docu-
ment of informed consent.

Statistical Analysis

In the power analysis, the awareness of the
vaccine obtained from studies was determi-
ned to be 32% (7,8). At least 335 cases with a
margin of error of 5% were included in the
study. To strengthen the validity of the study,
the questionnaire was continued to be app-
lied even after the target number was reached
until the scheduled last day of the study. They
were expressed as mean = standard deviation
for variables with a normal distribution, as me-
dian (minimum-maximum) for variables with
non-normal distribution, and as percentage
(%) for categorical variables. For values that
did not conform to the normal distribution,
the Mann Whitney U test or the Kruskall Wallis
test were used, depending on the number of
groups. A chi-square test was used to compare
categorical variables. The results were conside-
red statistically significant for p<0.05. The IBM
SPSS 23 program was utilized for data analysis.

RESULTS

Four hundred forty two patients were included
in the study. The median age of the patients was
42 (min-max: 18-97) and 227 (51.4%) of them
were female. 306 of the patients (69.2%) were
married. In terms of their education levels, 32
(7.2%) patients were illiterate, 77 (17.4%) were
primary school graduates, 60 (12.6%) were se-
condary school graduates, 74 (16.7%) were high
school graduates and, 199 (45%) were univer-
sity graduates. 197 (44.6%) of those included in
the study lived in the city centre. The median
number of household members was 3 (0-11).

A total of 164 (37.1%) study participants had
chronic illnesses for which vaccination would
be recommended or had high-risk occupations
such as healthcare workers, people who work in
childhood education and care, caregivers, staff
of nursing homes, and long-term care facilities
for people of any age. Of the patients included

316

in the study, 47 (10.6%) had diabetes mellitus
(DM), 29 (6.6%) had chronic obstructive pulmo-
nary disease (COPD), 27 (6.1%) had congestive
heart failure, 15 (3.5%) had chronic kidney di-
sease, 7 (1.6%) had haematological diseases, 6
(1.4%) underwent immunosuppressive treat-
ment, 2 (0.5%) had chronic liver disease and 2
(0.5%) were followed up patients due to alcohol
abuse. The clinical and socio-demographic data
of the patients are demonstrated in Table1.

Table 1: Clinical and socio-demographic data of the patients

Parameter n=442

Age 42 (1897)
Gender (Female %) 227 (51.4%)
Marital status
Married 306 (69.2%)
Single 128 (29%)
Divorced 8 (1.8%)
Education level
Iliterate 32 (7.2%)
Primary school 77 (17.4%)
Middle School 60 (12.6%)
High school 74 (16.7%)
University 199 (45%)
Income (Monthly)
<1500 TL 114 (25.8%)
1,501-2,500 TL 95 (21.5%)
2,501-3,500 TL 104 (23.5%)
>3,500 TL 92 (20.8%)
Living place
Provincial center 197 (44.6%)
District 99 (22.4%)
Village 146 (33%)
Risk factor * 164 (37.1%)
Co-morbidities
Diabetes Mellitus 47 (10.6%)
Chronic Obstructive Pulmonary Disease 29 (6.6%)
Congestive heart failure 27 (6.1%)
Chronic Kidney Disease 15 (3.5%)
Haematological Disease 7 (1.6%)
Immunosuppressive treatment 6 (14%)
Chronic Liver Disease 2 (0.5%)

Alcohol abuse 2 (0.5%)

* Risk factors = to have a chronic illness ( Diabetes Mellitus, Chronic Obstructive Pulmonary Disease, Congestive heart failure,
Chronic Kidney Disease, Disease, treatment, Chronic Liver Disease, Alcohol abuse) or high-risk
occupations (healthcare workers, people who work in childhood education and care, carers, staff of nursing homes, and long-term
care facilities for people of any age) TL=Turkish Lira

Table 2 summarizes the patients' levels of
knowledge of adult vaccines, whether they
have heard of tetanus, herpes zoster, influen-
za, and pneumococcal vaccines; whether these
were recommended to them, and their level of
immunization.

Table 2: Patients’ level of knowledge about adult vaccinations

Received adult
vaccines

Recommended adult
vaccines

Heard of adult vaccines

Tetanus 399 (90.3%) 196 (44.3%) 144 (32.6%)

Pneumococcal vaccine 361 (81.7%) 88 (19.9%) 16 (3.6%)

Herpes zoster 376 (85.1%) 104 (23.5%) 11 (2.5%)

Influenza 404 (91.4%) 189 (42.8%) 96 (21.7%)
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Two hundred and sixty four (59.7%) patients
obtained information about adult vaccines
from healthcare professionals, 93(21%) from
the internet or printed and visual media, and
74 (16.7%) from their relatives. The patient
group, who had previously been recommen-
ded to have tetanus, pneumococcal vacci-
ne, herpes zoster (p<0.001), and influenza
(p=0.004) vaccines, were informed about
adult vaccination mainly by healthcare pro-
fessionals. The younger (p=0.028) and the pa-
tient group employed in high risk occupati-
ons (p=0.012), as well as the patient group for
whom adult immunization was recommended
(p=0.028), also received information about vac-
cines from healthcare professionals (Table 3).

Table 3: Methods of obtaining information about vaccination

Health
Professional

Where did you get information
about vaccination?

The Internetor printed _ Relatives P
and visual media
n=264(59.7%)  n=93(21%)

n=74 (16.7%)

Age (median, min-max) 40 (20-95) 50 (22-97) 435 (18-90) 0.028

Gender (Female)

142 (64.5%) 48 (21.8%) 30 (13.7%) 0.130

32 (82.1%) 2 (5.1%) 5 (12.8%) 0.012

106 (67.5%) 23 (14.6%) 28 (17.9%) 0.028

143 (%73) 27 (13.7%) 26 (133%) <0.001

101 (70.1%) 26 (18.1%) 17(11.8%) 0.022

129 (68.3%) 27 (14.3%) 33 (17.4%) 0.004

Influenza vaccine received 61(63.5%) 20 (15.7%) 15 (20.8%) 0.857

Pneumococcus vaccine
recommended

76 (86.4%) 2 (2.2%) 10 (11.4%) <0.001

Pneumococcus vaccine 13 (81.3%) 0(0%) 3 (18.7%) 0.048

ceived

85 (81.7%) 7 (6:8%) 12 (11.5%) <0.001

10 (90.9%) 1(10.1%) 0 (0%) 0.150

While almost 85% of the patients had an opinion
that vaccines were beneficial, 16% of them sta-
ted that they did not believe in the benefits of
vaccines.Althoughadultvaccinationwasrecom-
mended for patients, fear of side effects (20%),
difficulty in accessing the vaccine due to logistic
reasons (6%), high vaccination prices (1%) and
prefer not to indicate (57%) were listed as rea-
sons for not having adult vaccination (Figure 1).

T

Figure 1: Vaccine hesitancy reasons

Although 376 of the patients (85.1%) stated
that they were aware of the herpes zoster vac-
cine, it was recommended for 104 (23.5%) pa-
tients. However, only 11 (2.5%) patients had the
herpes zoster vaccine. All of the patients who
had the herpes zoster vaccine were university
graduates (p = 0.015). 139 (77.7%) patients
over the age of 50 were aware of the herpes
zoster vaccine, while 40 (22.3%) patients were
not (p<0.001). Of the patients involved in the
study, 361 (81.7%) were aware of the pneu-
mococcal vaccine, 88 patients (19.9%) were
recommended vaccination, and 16 patients
(3.6%) had pneumococcal vaccine. While 152
(92.7%) of 164 patients with an indication of
pneumococcal vaccine did not get vaccinated,
12 (7.3%) patients were vaccinated (p=0.002).
Of 361 patients who were aware of the pneumo-
coccal vaccine, 30.2% (n=109) lived in the villa-
ge, 22.7% (n=82) and 47.1% (n=170) lived in the
city centre (p=0.021).In addition, 50.4% (n=182)
of the patients who were aware of the pneumo-
coccal vaccine were university graduates, 17.5%
(n=63) were high school graduates, 27.4%
(n=99) were primary school graduates and;
4.7% (n=17) were illiterate (p<0.001). Pneumo-
coccal vaccine was recommended for 4 (66.7%)
of 6immunosuppressive patients (p=0.016), but
only one patient had pneumococcal vaccine.

91.4% of the patients (n=404) were aware of the
influenza vaccine.While vaccination was recom-
mended for 42.8% (n=189), only 21.7% (n=96)
of the patients had influenza vaccine. The rate of
influenza vaccination was lower in those with a
monthly income of 1500 Turkish Lira (TL) or less
thantheothergroups(16.7%vs.83.3%, p=0.039).

A total of 399 (90.3%) patients were aware of
the tetanus vaccine, 44.3% (n=196) were recom-
mended to be vaccinated before, and 32.6%
(n=144) patients had the tetanus vaccine. Simi-
lar to the influenza vaccine, the vaccination rate
for tetanus was statistically lower in the patient
group with the lowest monthly income com-
pared to the other groups (p 0.001). The rate
of patients who had the tetanus vaccine was
higher among university graduates compa-
red to other groups (61.1% vs. 38.9%; p0.001).
While 130 (35%) of 144 patients who had the
tetanus vaccine were under 65 years old, 14
(19.7%) were 65 years old or over (p=0.012).



Seventy-one of the study participants are
65 years of age or older. When patients over
65 are evaluated separately, individuals who
knew about the tetanus [53 (74.6%) vs 18
(25.4%), p<0.001], herpes zoster [52 (73.2%) vs
19 (26.8%), p=0.002], influenza [58 (81.7 %) vs
13 (18.3%), p=0.001], and pneumococcal vac-
cine [46 (64.8%) vs 25 (35.2%), p<0.001] were
higher than those who did not. Only 2 (2.8%)
of 71 patients had pneumococcal vaccine,
while 24 patients (33.8%) had influenza vac-
cine (p = 0.007), 14 patients (19.7%) had teta-
nus vaccine (p=0.012). No patient older than
65 has ever received the zona vaccination.

When the patients were evaluated according to
their comorbidities, it was observed that only
1 (2.1%) of 47 patients followed-up for DM re-
ceived pneumococcal vaccine (p=0.562) and
19 patients (40.4%) had influenza vaccine (p =
0.001). Of the patients with CHF, 4 (14.8%) had
the pneumococcal vaccine, while 23 (85.2%) did
not (p=0.012) and 11 (40.7%) had the influenza
vaccine, while 16 (59.3%) did not (p=0.013). In
the patientgroup with COPD, 6 patients received
the pneumococcal vaccine (p<0.001) and 13 pa-
tients had the influenza vaccine (p=0.002). Vac-
cination rates were found to be very low in pa-
tients followed up for CKD. While none of the 15
patients received pneumococcal vaccine, only
2 patients had influenza vaccine. Two patients
with chronic liver disease had influenza vacci-
ne but not pneumococcal vaccine (Table 4).

Table 4: Comparison of Pneumococcus and influenza vaccine
in terms of their co-morbidities

Co-morbidity

Pneumococcus vaccine Influenza vaccine
Notreceived  p Received (n,%) Notreceived p

(n,%) (n,%)

DM 1(21%) 16 (97.9%) 0562 19 (40.4%) 28 (59.6%) 0.001

CHF 4(14.8%) 23 (85.2%) 0012 11 (40.7%) 16 (59.3%) 0013

CoPD 6(20.7%) 23 (79.3%) <0.001 13 (44.8%) 16 (55.2%) 0.002

CKD - 15 (100%) 2(133%) 13 (86.7%) 0540

2 (100%) 2 (100%)

2 (2.8%) 69 (97.2%) 0693 24 (33.8%) 47 (66.2%) 0007

* DM: Diabetes mellitus, CHF: Congestive heart failure, COPD: Chronic
kidney disease

obstructive pulmonary disease, CKD: Chronic

DISCUSSION

In our study, vaccination rates were found to be
very low in patients over the age of 18 admit-
ted to family medicine clinics. Although 85% of
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the patients believed that vaccines were bene-
ficial, they did not have the vaccine due to side
effects, inability to access the vaccine, and cost.

In a study involving patients aged 18-64 years
admitted to internal medicine outpatient clini-
¢s in our country, the adult vaccination rate was
found to be 36.1%. Similar to our study, tetanus
vaccination was performed most frequently in
the study (23%) (6). In another study evaluating
tetanus seropositivity, it was observed that teta-
nus seropositivity was 95.2%, 84.4%, and 57.3%
in participants aged 21-39, 40-49 and over 50
years old, respectively (9). High awareness of
tetanus vaccination in pregnant women, rou-
tine vaccination before military service, and
post-exposure prophylaxis are among the re-
asons why tetanus is the most common adult
vaccine. In a study conducted on inpatients,
26.6% of the patients stated that they had the
tetanus vaccine. Similar to our study, aware-
ness and vaccination rates were higher among
well-educated patients in comparison to those
with low education (10). In a study conducted
in 2015, the rate of tetanus vaccination was
found to be 61% for those aged 19-49, 72.2%
for those aged 50-64, and 81.4% for those over
65 years old. In contrast to this study, our study
found that tetanus immunization rates were
much lower in the patient population over 65.
This difference may be the result of the fact that
adult vaccines do not contain sufficient records,
and vaccination is not recommended for routi-
ne health care (11). In a study evaluating the
patient groups with vaccine indication, the pro-
portion of patients who received diphtheria-te-
tanus vaccination in the last 10 years similar to
our study was 29.9% (95% Cl: 20.2-41.5) for Type
2DMand 26.5% (95% Cl: 21-32.8) for solid organ
transplantation, 37.7% (95% Cl: 27.1-49.5) for
CHF,and 34.1%(95%Cl: 27.1-41.8) for COPD (12).

Influenza is still an important cause of morta-
lity and morbidity worldwide. Annual influenza
vaccination is recommended for patients over
the age of 65, pregnant women, and immuno-
suppressed patients, as well as for patients with
metabolic diseases such as chronic heart dise-
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ase, chronic kidney disease, chronic liver dise-
ase, chronic neurological disease, DM, morbid
obesity and respiratory system diseases, inclu-
ding COPD, asthma, and cystic fibrosis, and for
healthcare professionals (13). In a study carried
outin Turkey, the influenza vaccination rate was
determined to be 20%. Although there was no
statistical difference between the educational
levels of the patients and vaccination rates, a po-
sitive correlation was observed between health
literacy, especially about disease prevention,
and vaccination rates (14). In our study, the rate
of influenza vaccination was found to be 21.7%,
and no statistical difference was found between
educational levels and vaccine administration.

In a different study, the vaccination rate was
40%, and it was found that vaccination rates
increased as education levels improved (15).
One of the key aspects in removing barriers to
adult immunization is education. Patients of all
education levels should be offered adult immu-
nization in a way that allows them to unders-
tand it and confidently address their concerns.
It's possible that the lack of adequate informati-
on provided by medical staff contributed to the
low and consistent rates of influenza vaccina-
tion in our study across all educational levels.
In a study involving geriatric patients in Turkey,
the influenza vaccination rate was found to be
44.4%. In order to improve vaccination in older
patients, it has been recommended to expand
the information about vaccination and facilita-
te vaccine access, considering the sociocultural
differences, with the efforts of healthcare pro-
fessionals, family, friends, and communication
tools (16). In another study, influenza vaccina-
tion was observed more frequently in patient
group over 65 years of age and those with at
least one risk factor and a chronic disease. Si-
milar to our study, the reasons for not getting
the influenza vaccine were reported as follows:
not catching the flu frequently, fear of side ef-
fects, concerns about the effectiveness of the
vaccine, and the belief that the vaccine cau-
ses flu (17). In pneumococcal vaccination, the
13-valent conjugated pneumococcal vaccine
(PCV13 [Prevnar 13, Pfizer, Inc.]) and the 23-va-
lent polysaccharide pneumococcal vaccine
(PPSV23 [Pneumovax 23, Merck and Co., Inc.])
were used because they are the ones that are
available in our country. Considering that the

disease burden would be reduced with the inc-
rease of PCV 13 vaccination in children, in 2019
the Advisory Committee on Vaccination Practi-
ces (ACIP) advised that PCV 13 vaccination be
performed with shared clinical decision-ma-
king for individuals aged 65 years old who did
not have immunosuppressive, cerebrospinal
fluid (CSF) leakage and cochlear implants as
well as who had never had PCV13 before (18).
In our study, the rate of pneumococcal vaccina-
tion including PCV 13 and PPSV 23 was 3.6%.
In a study conducted in France, the pneumo-
coccal vaccination rate between April 2013 and
April 2017 was determined to be 4%. The rate
was 12% in HIV-infected patients and 2% in pa-
tients followed up for DM (19). TEMD Vaccina-
tion Study shows that for patients with type 2
diabetes mellitus, pneumococcal vaccination
rates were 7%, and the reason for this minimal
difference from the current study may be that
the patients applied to the family medicine out-
patient or endocrine clinics (20). Although the
pneumococcal vaccine is known to reduce the
disease burden, pneumococcal vaccination ra-
tes in adults are lower compared to other rou-
tine vaccines (21). In our study, the frequency
of awareness of the pneumococcal vaccine was
higher among university graduates compared
to people with lower education. In a study con-
ducted by Mutlu H et al., as the education level
increased, the pneumococcal vaccination rate
and vaccine awareness increased in patients
over 65 years of age (22). In our study, the her-
pes zoster vaccine had the lowest vaccination
rate. It is recommended for people over 50 ye-
ars old to reduce the risk of herpes zoster and
post herpetic neuralgia. There are two types of
this vaccine: recombinant zoster vaccine (RZV,
Shingrix) administered in two doses and live
zoster vaccine (ZVL, Zostavax) administered in a
single dose. There is only a live zoster virus vac-
cineinTurkey, but since July 1, 2020, this vaccine
is not available in the United States (23). Kizmaz
M. et al. found that the rate of vaccination with
herpes zoster was found to be 1.8% in patients
over 65 years of age (24). In a study evaluating
the efficacy of live zoster vaccine in Australia,
the efficacy of the vaccine was 63.5% (95% Cl:
47.5-74.6%) in the first year, while this rate was
regressed to 48.2% (95% Cl: 30-61.7%) in the
second year (25). In addition, the effectiveness
of the recombinant zoster vaccine was found



to be 85.5% (95% Cl: 83.5-87.3) (26). The lack of
recombinant zoster vaccine in our country and
the high cost of live zoster vaccine are the most
important reasons for the low vaccination rates.

The major reason for patients those did not ac-
cept vaccination even though they had been
told is that they “prefer not to indicate " This
does not include reasons like cost, side effe-
cts, or logistic problems. Participants may have
been hesitant to declare that they do not be-
lieve in vaccines, or they may have held other
unsupported beliefs. Increasing answer alter-
natives when planning a study might decrease
the burden of “other reasons” as a response. In
another study, vaccination hesitancy reasons
were concerns about industrial profiteering,
preference for natural immunity, thinking
about whether they will not get ill, and a low
sense of shared community responsibility (27).

This could be accepted as a limitation of our
study. One of the other limitation of our study
is that it is a cross-sectional study conducted in
a single centre. Moreover, we got information
about the vaccination of patients from them,
but we could not check it over a registry system.
We primarily evaluated the vaccination rates for
influenza, pneumococcal vaccine, tetanus, and
herpes zoster. Our study did not include all vac-
cines recommended for adult vaccination. It is
among the strengths of our study that it reve-
aled the vaccine awareness in our country and
evaluated all vaccine recommended groups
and the geriatric patient group separately.

As a result, we are still far below the desired
levels of adult vaccination in our study group.
It should be considered that adult vaccination
is the most effective way to prevent diseases.
As a result, it is critical to raise patient and he-
althcare professional awareness of on this issue.
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APPENDIX-1

Vaccination Questionnaire

Age:
Gender: FemaleD  Male O
Marital status: Married O Single 0 Divorced O
Monthly income: O 0-1500 Turkish lira(TL)
0 1501-2500TL
0 2501-3500TL
0 3500+ TL

Bl

5. Occupation:
High-risk occupations
Healthcare workers (I
People who work in childhood education and care 0
Caregiver O
Staff of nursing homes, and long-term care facilities

6. Educational degree: Illiterate O Primary school CJ Secondary school I High school CJ University 0

7. Livingin: Urban O Rural 0
8. Household members:

life?
Vaccination

9. Have you heard of these | 10. Have you ever been
vaccines for adults? recommended these
vaccination in your adult

11. Have you ever
been
vaccinated in
your adult
life?

Tetanus

Pneumococcal vaccine

Herpes zoster

Influenza

12. Where did you get the information about the vaccines?

Internet or printed and visual medial O
Friends or relatives O
Healthcare professionals O

13.Do you think immunizations are beneficial? Yes O No O

14.1fyou have not been vaccinated, what s your reason for not getting vaccinated?

Fear of side effects 0

Difficulty in accessing the vaccine due to logistic reasons (I
High vaccination prices O

Prefer not to indicate [

15. Do you have any chronical medical condition?

Diabetes mellitus

Chronic obstructive pulmonary disease or Bronchial Asthma

Underwent immunosuppressive treatment

Congestive heart failure

Haematological diseases

Chronic liver disease

Chronic kidney disease

Alcoholism

Asplenia
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OZET

AMAG: Hastaneye yatis gerektiren ciddi hastaligi olan ¢ocuk-
larda basvuru sirasindaki immunoglobulin diizeylerinin hasta-
lik siddeti, SARS-CoV-2 RT-PCR testinin negatiflesmesine kadar
gegen siire ve hastanede kalis suresi ile iligkili olup olmadigini
arastirdik.

GEREC VE YONTEM: Hastaneye yatirilan ve COVID-19 tedavi-
si goren kirk dort pediatrik hasta dahil edildi. Hastalar deger-
lendirme kolayhidi acisindan hafif-orta (n=35) ve agir hastahgi
olanlar (n=9) olarak iki gruba ayrildi. immiinoglobulin diizeyle-
rinin hastalik siddeti, SARS-CoV-2 RT-PCR testi negatiflesmesine
kadar gegen siire ve hastanede kalis stiresi ile iliskisi incelendi.

BULGULAR: Calisma popiilasyonunun ortanca (min-maks) yasi
13 (1-18) olup, 25'i (%56,8) kiz ve 19'u (%43,2) erkekten olusmak-
tadir. Hafif-orta hastaligi olan ¢ocuklarin %89.2'sinde (n=33) IgG
seviyeleri normaldi ve %5.7'sinde (n=2) ylkselmisti. Agir hasta-
g1 olan hastalarin %44.4'inde (n=4) IgG seviyeleri normaldi ve
%55.6'sinda (n=5) yukselmisti. IgG diizeyleri agisindan gruplar
arasinda anlamli fark bulundu (p=0,002). IgG diizeyinin hasta-
nede kalis stiresi ve SARS-CoV-2 RT-PCR testi negatiflesmesine
kadar gecen sure ile iliskisi incelendiginde, SARS-CoV-2 RT-PCR
test negatiflesmesine kadar gegen sire ile Ig G diizeyi arasin-
da anlaml bir iliski g6zlenmedi ( p=0.096, z=1.667). Ancak Ig
G duizeyi ylksek olan hastalarda hastanede kalis stiresi anlamli
olarak daha uzundu (p=0.096, p=0.002).

SONUC: Normalden yiiksek endojen IgG seviyeleri, COVID-19
nedeniyle hastaneye yatirilan ¢cocuklarda ciddi hastalik gelisimi
ve uzun sireli hastanede kalis surresi ile bagimsiz olarak iliskili
olabilir.
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ABSTRACT

OBJECTIVE: We investigated whether immunoglobulin levels
on admission are associated with disease severity, time to nega-
tivization of SARS-CoV-2 RT-PCR test, and length of hospital stay
in children with severe iliness requiring hospitalization.

MATERIAL AND METHODS: Forty-four pediatric patients hos-
pitalized and treated for COVID-19 were included. The patients
were divided into two groups as those with mild-to-moderate
(n=35) and those with severe disease (n=9) for ease of evalu-
ation. The relationship of immunoglobulin levels with disease
severity, time to SARS-CoV-2 RT-PCR test negativization and
length of hospital stay was examined.

RESULTS: The study population had a median (min-max) age of
13 (1-18) years and consisted of 25 (56.8%) girls and 19 (43.2%)
boys. IgG levels were normal in 89.2% (n=33) and elevated in
5.7% (n=2) of the children with mild-to-moderate disease.
Among patients with severe disease, IgG levels were normal
in 44.4% (n=4) and elevated in 55.6% (n=5). A significant dif-
ference was found between the groups in terms of IgG levels
(p=0.002). When the relationship of 1gG level with length of
hospital stay and time to SARS-CoV-2 RT-PCR test negativiza-
tion was investigated, no significant correlation was observed
between time to SARS-CoV-2 RT-PCR test negativization and
Ig G level (p=0.096, z=1.667). However, the length of hospital
stay was significantly longer in patients with elevated IgG levels
(p=0.096, p=0.002).

CONCLUSIONS: Higher-than-normal endogenous IgG levels
may be independently associated with the development of se-
vere illness and prolonged hospital stay in children hospitalized
for COVID-19.

KEYWORDS: COVID-19, Children, Immunoglobulins.
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INTRODUCTION

Coronavirus disease 2019 (COVID-19) is caused
by severe acute respiratory syndrome corona-
virus-2 (SARS-CoV-2). While most of the infe-
cted children do not show any symptoms or
experience mild symptoms, severe clinical ma-
nifestations may develop especially in children
with an underlying chronic disease. Currently,
no specific treatment with demonstrated effe-
ctiveness is available for COVID-19 (1). In ge-
neral, the severity of an infection depends on
the virulence of the pathogen involved and
the immunological response of the host. Alt-
hough an active immune response is required
to eliminate pathogens, uncontrolled host im-
mune responses can cause damage in healthy
cells and tissues, consequently determining the
disease outcome. There is ongoing debate on
the pathophysiology of COVID-19 and high pat-
hogenicity of the virus. In the adult population,
cytokine release syndrome and lymphopenia
have been identified as hallmarks of severe
COVID-19, which indicate increased systemic
inflammatory response (2). Immunoglobulins
(Ig) produced by plasma cells act as a critical
component of the overall immune respon-
se and are mainly involved in the recognition,
neutralization, opsonization and direct lysis of
the pathogens. They also have anti-inflamma-
tory and immunomodulatory properties. There
is little information about the changes in se-
rum Ig levels in patients with COVID-19. To the
best of our knowledge, the effects of Ig levels
on the length of hospital stay and the time to
negativization of SARS-CoV-2 polymerase cha-
in reaction (PCR) test in COVID-19 patients are
unknown (3 - 8). For these reasons, we sought
to investigate whether Ig levels (IgG, IgM and
IgA) measured shortly after admission affe-
ct the disease severity, length of hospital stay
and time to SARS-CoV-2 PCR test negativizati-
on in pediatric patients with mild-to-moderate
or severe COVID-19 requiring hospitalization.

MATERIAL AND METHODS

This single-center, retrospective, cross-secti-
onal study included pediatric patients with
mild-to-moderate or severe COVID-19 who

were hospitalized and followed at the Pediatric
Infectious Diseases clinic of a tertiary care hos-
pital between 01.04.2020 and 01.03.2022 who-
se Ig levels were available. Initially, 246 hospi-
talized pediatric patients were recruited for the
study. Subsequently, a total of 202 children with
pre-existing immune deficiency syndromes
and/or with no Ig measurements available were
excluded. Ultimately, the study was conducted
with 44 children. All children had been fully
vaccinated in accordance with the national im-
munization schedule of the Republic of Turkey.
For all participants, the diagnosis of COVID-19
was confirmed by detection of SARS-CoV-2 in
combined oropharyngeal and nasopharyngeal
swabs using real-time reverse transcription PCR
(RT-PCR) test. The pediatric cases were divided
into two groups as those with mild-to-modera-
te disease and those with severe disease to faci-
litate assessment. Patients with significant tach-
ypnea on admission and/or at any time during
hospitalization, those needing oxygen support
>2 L/min and respiratory support with conti-
nuous positive airway pressure (CPAP), those
who were intubated and/or required intensive
care support were included in the severe di-
sease group. Clinical classification of the study
patients was performed according to the CO-
VID-19 (SARS CoV-2 infection) guidelines issu-
ed by Republic of Turkey Ministry of Health Ge-
neral Directorate of Public Health updated on
06.01.2022 (9). The need for hospitalization was
determined individually for each patient based
on their clinical condition and in line with the
recommendations set forth in the national CO-
VID-19 Guidelines of Turkey, which were perio-
dically updated in the early stages of the pan-
demic. Even patients with a mild clinical course
were hospitalized because in the early phase of
the pandemic, there were recommendations
to isolate and follow these patients at the hos-
pital due to greater uncertainties at that time.

Age, sex, time to RT-PCR test negativizati-
on and length of hospital stay were retrieved
from patient files retrospectively. Among la-
boratory parameters, white blood cell (WBCQ)
and platelet (PLT) counts, hemoglobin level,
and lymphocyte and neutrophil counts were
noted. IgG, IgM and IgA levels were evaluated



according to age and recorded as decreased,
normal or increased. The Nelson Textbook of
Pediatrics, 20th Edition was used as a guide to
determine the reference ranges of Ig levels (10).

Ethical Committee

This study was approved by the Institutio-
nal Ethics Review Committee of University
of Adiyaman Turkey, (decision no: 5-15, date:
24.05.2022).

Statistical Analysis

Statistical analyses were conducted to determi-
ne the impact of disease severity on laboratory
parameters and the relationship of immunog-
lobulin levels with length of hospital stay and
time to PCR negativization. Descriptive statis-
tics were summarized as means and standard
deviation (minimum-maximum) for continuous
variables and numbers (n) and percentages
(%) for categorical variables. The normality of
data distribution was checked with Kolmogo-
rov-Smirnov for continuous variables. The re-
sults were analyzed using independent samp-
les t-test or Mann Whitney U test depending
on the outcome of the normality test. Fisher's
exact test and chi-square test were used for ca-
tegorical variables. All statistical analyses were
performed using SPSS software, version 23.0
(IBM Corp., Armonk, NY), and the level of signi-
ficance was set at p<0.05.

RESULTS

The study sample had a median (min-max) age
of 13 (1-18) years and consisted of 25 (56.8%)
girls and 19 (43.2%) boys. 79.5% (n=35) of the
participants had mild-to-moderate disease and
20.5% (n=9) had severe disease. Four patients
with severe COVID-19 had additional chronic
conditions, including Down’s syndrome (n=2),
atrial septal defect not causing heart failure
and epilepsy (n=1 each). During follow-up, two
patients required intensive care but all patients
were discharged with full recovery after recei-
ving appropriate treatment. The study groups
did not differ significantly in terms of demog-
raphic characteristics, which are presented in
Table 1 by disease severity. The length of hos-
pital stay [median (min-max)] was 6 (5-8) days
in patients with mild-to-moderate disease and
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11 (7-16) days in patients with severe disease,
with significantly longer hospitalization obser-
ved for severe patients (p<0.001, z=4.615). The
time to negativization of SARS-CoV-2 RT-PCR
test [median (min-max)] was 6 (4-8) days in pa-
tients with mild-to-moderate disease and 6 (5-
13) days for patients with severe disease, with
severely ill patients showing significantly longer
time to PCR negativization (p=0.026, z=2.228).
Data on routine laboratory parameters and im-
munoglobulin values are summarized in Tab-
le 1. Severely ill patients were found to have a
significantly lower lymphocyte count (p=0.008,
z=2.662) and significantly higher prevalence
of elevated IgG levels (p=0.002). Other labora-
tory findings were similar between the groups.

When the relation of IgG level with the len-
gth of hospital stay and time to SARS-CoV-2
RT-PCR test was examined, no significant as-
sociation was found between time to SARS-
CoV-2 RT-PCR test negativization [median
(min -max), normal IgG group: 6 (4-8) days,
elevated IgG group: 7 (5-13) days] and IgG le-
vel (p=0.096, z=1.667). However, the length of
hospital stay [median (min —-max), normal IgG
group: 6 (5-12) days, elevated IgG group: 11 (6-
16) days] was significantly longer in patients
with elevated IgG levels (p=0.096, p=0.002).

Table 1: Demographic and laboratory data of the study groups
by disease severity

Parameters (mean £ SD) Mild-to-moderate disease Severe disease P

(n=35) (0=9)

Age, years 1169 £5.14 12.77 £ 489 0.365

Sex, n (%)
21 (60%)
14 (40%)

4(44.4%) 0401
5 (55.6%)

¢ Female
e Male

Hemoglobin (g/dL) 1319+ 127 14.13 £1.59 0.091

Platelet count (103/uL) 255.0£70.0 212.0 £68.0 0.180

White blood cell count (103/uL) 6.877 £2.341 5325 £2.780 0.120

Lymphocyte count (103/uL) 2749 £ 1965 1521587 0.008

Polymorphonuclear leukocytes 3.347 +1.446 4.782 +4.013 0.141

(10%/uL)
IgA, n (%)

¢ Normal
¢ Increased

32 (91.4%)
3 (8.6%)

9 (100%) 0494
0(0%)
1gG, n (%)

*  Normal
e Increased

33 (89.2%)
2 (5.7%)

4 (44.4%) 0.002
5 (55.6%)
IgM, n (%)

e Normal
¢ Increased

33 (94.3%)
2(5.7%)

8 (88.9%) 0.506
1(11.1%)

DISCUSSION

To the best of our knowledge, this is the first
study examining the association of Ig (IgG,
IgM and IgA) levels with the length of hospi-
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tal stay and time to SARS-CoV-2 PCR negativi-
zation in pediatric patients. We found that the
children with severe disease had higher IgG
levels than children with mild-to-moderate di-
sease and children with higher IgG levels had
a longer duration of hospitalization. Higher
IgG levels emerged as an independent predi-
ctor of prolonged hospitalization and the de-
velopment of severe disease. However, IgM
and IgA levels were within normal range in
patients with mild-to-moderate disease and
severely ill patients, and therefore, their rela-
tions with time to SARS-CoV-2 PCR were not
analyzed.The aforementioned findings suggest
that higher IgG levels can be used to predict
disease severity and length of hospital stay.

Since the early reports on COVID-19, several
prognostic factors have been increasingly cited
in the literature including hematologic, cardiac,
renal, inflammatory and coagulation biomar-
kers as well as demographic characteristics and
comorbidities (11). In line with previous reports,
in our study, lymphopenia and the presence of
comorbidities were correlated with the deve-
lopment of severe COVID-19 manifestations.
Contrastingly, relationships of sex and neutrop-
hilia with severe disease as reported in the lite-
rature, could not be demonstrated in our study.
As a matter of fact, only a limited number of stu-
dies have focused on serum Ig levels in relation
to the severity of COVID-19 and clinical outco-
me. However, these studies have reported conf-
licting results. In a study by Qin et al., decrease
was found only in IgM levels in patients with
severe COVID-19, with no differences in other
Ig levels (12). Marcos-Jiménez et al. reported
that IgG levels on admission were not different
between patients with severe COVID-19 and
normal healthy individuals but when the di-
sease severity was considered, IgG levels were
lower in severely ill patients (4). Hasan Ali et al.
showed increased IgA levels in patients with
severe COVID-19 compared to those with mild
and moderate disease but there was no marked
difference in I1gG levels (13). Zhao et al. investi-
gated the correlation between mortality and Ig
levels in COVID-19 and demonstrated elevated
lgG, IgA and IgE concentrations in non-survivors
versus survivors, with no difference in IgM levels

(8). Itis noteworthy that all studies were condu-
cted in adult population and studies examining
Ig levels in pediatric population are lacking.

Our study included children with mild-to-mode-
rate disease or severe disease as well as children
whose condition worsened and required inten-
sive care despite being classified as severely ill.
Although the current study had a retrospective
design, we are aware that many uncertainties
around COVID-19 management at the begin-
ning of the pandemic have prompted clinicians
to tread carefully. In an attempt to identify pa-
rameters that can predict disease prognosis, Ig
levels were measured within 48 hours of admis-
sion in a portion of hospitalized children. Early
assessment of immunoglobulins ensured that
Ig levels remained unchanged by other pat-
hogens causing coinfection or drugs adminis-
tered. Patients with immunodeficiencies and/
or IgG deficiency diagnosed with COVID-19
were shown to a more severe disease course
and a higher mortality rate (14). In contrast, in
our study, Ig levels were not lower than normal
in any of the patients in both groups. This may
be due to the exclusion of children with immu-
nodeficiencies from the current study. There
may be other mechanisms that could expla-
in this finding, which are currently unknown.

Innate and adaptive immune responses vary
depending on the severity of COVID-19 ma-
nifestations and are correlated with clinical
outcome. More specifically, the severe form of
COVID-19 has been linked to a dysfunctional in-
nate immune response coupled with aberrant
adaptive immunity including inadequate type |
interferon response. In adaptive immunity, dif-
ferential T-cell and B-cell responses have been
found in patients with severe disease compa-
red to those with mild disease (15 - 18). lrres-
pective of the mechanisms, IgG is a key com-
ponent of humoral immunity and its presence
is crucial for host defense against pathogens.
IgG is the most abundant Ig and mediates
many beneficial immunologic functions (3).

In contrast to adult studies, elevated IgG levels
were observed in severely ill children in our
study. Additionally, it was shown with the pre-
sentstudythatchildrenwithincreasedIgGlevels



developed clinically severe illness and required
prolonged hospitalization but were dischar-
ged with full recovery. This may be the reason
why children are often less affected by SARS-
CoV-2 infection as a result of some unknown
mechanisms mediated by immunoglobulins.

Some limitations should be noted for this
study. First, the study had a retrospective de-
sign and the sample size was relatively small.
Secondly, this was a single-center study.
Further studies with large numbers of cases
are warranted to demonstrate the generali-
zability of our findings. Finally, Ig measure-
ments were obtained only once (on admis-
sion) for each patient. Serial Ig analyses can
better describe the course of IgG over time.

Higher-than-normal endogenous IgG levels
may be associated with the development of
severe illness and prolonged hospital stay in
pediatric patients hospitalized for COVID-19.
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OZET

AMACGC: Post-mortem interval (PMI) tayinini hedefleyen 6lim
sonrasl bilgisayarli tomografik ¢alismalara ilgi artmaktadir. Lite-
ratlirde cogu calisma, kontrolsiiz veya nispeten daha az kontrol-
I bir durumda yuratilmdistir. Bu ¢alisma, siki kontrolli cevre-
sel kosullar altinda PMI tahmininde karaciger ve cizgili kaslarin
bilgisayarli tomografi atentiasyonlarinin kullanilabilirligini aras-
tirmaktadir.

GEREGC VE YONTEM: 30 Wistar Albino sicanin &liimden sonraki
ilk 30 dakikada ve post-mortem 12, 24, 36, 48, 72, 96, 120, 144
ve 168. saatte bilgisayarli tomografi gériintileri alindi. 0,12 cm?
ilgi alaninda karacigerin lateral loblari ve paraspinal kasin tek-
rarlayan atentiasyonlari kaydedildi.

BULGULAR: Karaciger ve paraspinal kaslarin ateniiasyon de-
gerleri, 6limden 12 saat sonra daha ytiksek bulundu. Hem er-
kek (p=0,01) hem de disi sicanlarda (p=0,01) otopsiden 30 da-
kika sonra elde edilen gorintiler ile otopsiden 12 saat sonra
elde edilen goriintiler arasinda anlamli fark gozlendi. PMI tayini
icin karaciger ve kas dokusu icin farkli atentiasyon esik degerleri
belirlendi.”

SONUG: Onerilen model ile karaciger ve cizgili kaslarin ateniias-
yon degerlerinin kullanimi, PMI tayini icin faydali bulunmustur.
Atenliasyonun esik degerleri, 6zellikle karaciger icin, PMI sinir-
landiriimasinda kullanilabilecegi anlagiimistir.

ANAHTAR KELIMELER: Post-mortem interval tayini, Post-mor-
tem bilgisayarli tomografi, Karaciger atenliasyonu, Kas atentias-
yonu.
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ABSTRACT

OBJECTIVE: The interest on post-mortem computed tomog-
raphic studies targeting post-mortem interval (PMI) estimati-
ons is increasing. Most studies have been conducted in an un-
controlled or relatively less controlled condition. However, this
study investigates the usefulness of computed tomography
attenuations of the liver and striated muscles in PMI estimation
under strictly controlled environmental conditions.

MATERIAL AND METHODS: Post-mortem computed tomog-
raphy images of 30 Wistar Albino rats were obtained in the
first 30 min after death and 12, 24, 36, 48, 72, 96, 120, 144 and
168-hours following death. Repeated attenuations of both the
lateral lobes of the liver and paraspinal muscle were recorded in
0.12-cm’ regions of interest.

RESULTS: The attenuation values of the liver and paraspinal
muscles were higher 12-hour post-mortem. A significant diffe-
rence was observed between the images obtained 30 minutes
post-mortem and those obtained 12 hours post-mortem in
both male (p=0.01) and female rats (p=0.01). Different cut-off
attenuation values for the liver and muscle tissue were determi-
ned to estimate the post-mortem interval.

CONCLUSIONS: The use of attenuation values of the liver and
striated muscles with the proposed model was found to be be-
neficial for the determination of PMI. The cut-off values of atte-
nuation, especially for the liver, can be used in the delimitation
of the post-mortem interval.

KEYWORDS: Post-mortem interval estimation, Post-mortem
computed tomography, Liver attenuation, Muscle attenuation.
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INTRODUCTION

For many decades, post-mortem interval
(PMI) estimation has been a frequently stu-
died topic in forensic sciences. Scientists
from various disciplines have described se-
veral PMI estimation methods. However,
there is still no universally valid method
to estimate PMI in a certain manner (1, 2).

Post-mortem radiological methods have been
gradually developing following the ‘Virtopsy
project, which was announced by a team led by
Thali et al. (3). Based on this encouraging ins-
piration, forensic scientists have shown an inc-
reasing effort toward post-mortem radiological
studies to establish a post-mortem diagnosis
or determine PMI. Among these radiological
studies, a few dealt with PMI estimation (4 - 7),
whereas most were dedicated to enlightening
the radiological characteristics of post-mortem
changes compared with antemortem data (8
- 17). However, some studies were conducted
under relatively controlled conditions, while
some were performed in a relatively open and
slightly controlled environment, which poten-
tially exposed the study material, the cadavers,
to numerous variables such as insect activity,
humidity, heat and cold. The following ques-
tions led to this study: ‘What is the pattern of
post-mortem liver or striated muscle computed
tomography (CT) attenuation changes under
strictly controlled environmental conditions?’
and’How usefulis this for PMl estimation in com-
parison to previous studies conducted in open
or relatively uncontrolled environment?’ There-
fore, our team prepared a longitudinal design
that can provide a close environment in which
temperature and humidity are both controlled.

As the basic study point of this paper, the at-
tenuation value measures the ability of an
incident energy beam to penetrate a mate-
rial. It is the quantity of the beam, such as
sound waves and X-rays, weakened by the
material while passing through. In routine
radiological screening applications, CT at-
tenuation values are revealed based on a li-
near density scale, as ‘Hounsfield units’ (HU),
which is calculated by the following formula:

HU = 1000 x ((utissue — uwater) / uwater)
(M stands for CT linear attenuation coefficient)

This study investigates the use of CT attenua-
tion of the liver and striated muscle in estima-
ting PMIs and reveals the relationship between
post-mortem attenuation values of the liver and
striated muscles on CT images in rat models.

MATERIAL AND METHODS
The Design of the Study

Thirty healthy Wistar albino rats (15 males and
15 females) with an age of 22 weeks were eut-
hanised using CO? inhalation in the beginning
of the study. Wistar albino rats were chosen
because of their relatively similar enzymatic
systems to humans in both striated muscles
and liver tissue. The rats were weighed just
after death, and the mean weight was 351.9
g (standard deviation (SD) = 12.9) for fema-
le rats and 401.1 g (SD = 12.6) for male rats.
All rat cadavers were fixed in the supine posi-
tion to minimise the effect of post-mortem
lividity on the right (RLL) and left (LLL) lateral
lobes of the liver. The rat cadavers were kept
in a strictly controlled environment in a Mic-
rotest® MIT 120 test cabin (ELECTROMATIC
Equipment Co., Inc., Cedarhurst, NY, USA). The
temperature and relative humidity were set
to 23°C and 40% respectively. The actual tem-
perature and humidity values were measured
once every 30 minutes using the automatic
internal measurement device in the test ca-
bin. The mean cabin temperature and relati-
ve humidity were 23.1°C + 0.6°C and 40.7% =+
2.4% respectively, during the whole procedure.

CT Protocol

CT was used in this study because of its frequent
use in post-mortemimaging as a cheaper, faster
andeasily accessibleradiological screening met-
hod. The first CT scans of all animals were con-
ducted 30 minutes post-mortem and follow-up
scans were performed at 12-, 24-, 36-, 48-, 72-,
96-, 120-, 144- and 168-hours following death.
CT scans were performed using a 16-row chan-
nel CT device with a 1-mm detector collimation.
Thecadaverswerescannedintheaxial plane,and
images were reconstructed using the filter back
projection method in an H10f filter and 1.5-mm
slice thickness. The image matrix was 512 x 512.
The attenuation values (in HU) of the RLL and
LLL of the liver and paraspinal muscles (PSM)
were measured in 0.12-cm’ regions of interest



(ROIs) by two blinded radiologists (a certified
radiologist with 25-year experience and a tra-
inee with four-year experience). The 0.12-cm?
ROIs are the largest homogenous parenchy-
mal areas without any main vasculature and
bile ducts in the liver and a homogenous tissue
site of the left paraspinal muscle between the
L1 and L3 sections of the rats in this study. Th-
ree ROIs were selected from the most approp-
riate central parts of the RLL and LLL without
the main vasculature and bile duct of the ca-
davers; similarly, three ROIs were selected from
the left paraspinal muscle. The averages of the
three acquired ROIs of the same site were cal-
culated. Therefore, three ROIs (averages of the
main ones) (two from the liver and one from the
paraspinal muscles) were selected for each rat.

Ethical Committee

Ethics approval was obtained from Ani-
mal Experimentations Local Ethics Board
of Hacettepe University (decision number:
2016/29). The study was carried out in ac-
cordance with the principles of "Guide for
the Care and Use of Laboratory Animals"

Statistical Analysis

Statistical Package for the Social Sciences (ver-
sion 24; IBM Corp., Armonk, NY, USA) was used
for statistical analysis. Descriptive statistics
were performed for the general properties of
rat cadavers. An analysis of variance (ANOVA)
was used to identify the correlations between
attenuation values of different time zones and
receiver operative characteristics to determine
cut-off values. This point was the peak of time-
line for steady changes in attenuation values.

Inter-observer and intra-observer reliability
and repeatability of attenuation values were as-
sessed using unweighted and linear-weighted
kappa (k) statistics, given that the attenuation
value is ordinal. The agreement rate and 95%
Wilson score confidence interval (Cl) were re-
vealed. P values of <0.05 were used to indicate
statistical significance. The k values were interp-
reted as follows: k < 0.20: poor agreement; K =
0.21-0.40: fair agreement; k = 0.41-0.60: mo-
derate agreement; kK = 0.61-0.80: good agree-
ment and k = 0.81-1.00: very good agreement.
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RESULTS

Liver Attenuation Values

All attenuation values were measured from the
RLL and LLL using areas free from putrefactive
gases and vascular formations until the 72nd
hour images. However, there was not enough
area to get 0.12-cm2 ROIs without putrefac-
tive signs in the 96th hour liver images. ‘Swiss
cheese’ signs were seen on all liver images ob-
tained 72 hours post-mortem with minor inta-
ct areas. Statistical analysis was performed on
the mean values of the RLL and LLL since no
significant differences were found between
the RLL and LLL of each rat (p = 0.69). All liver
attenuation values were significantly higher
than that obtained 30 minutes post-mortem
in rat cadavers. The liver attenuation values
increased with an increasing PMI (Figure 1).
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Figure1: Change of mean liver attenuations with time in male
and female cadavers (HU: Hounsfield Unit, F: female, M: male)

The most significant difference was obser-
ved between the images obtained 30 minu-
tes post-mortem and those obtained 12 hours
post-mortem in both male (p =0.01) and fema-
le (p = 0.01) rats respectively. Female cadavers
showed significantly higher liver attenuation
values, except in the images obtained 24-, 48-
and 72-hours post-mortem. Receiver Opera-
ting Characteristics (ROC) analysis was perfor-
med to determine cut-off values to estimate
PMI. Cut-off values of all male and female ca-
davers for 12t hour PMI are shown in Table 1.
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Table1: Mean liver attenuation cut-off values of all individuals,
male cadavers and female cadavers for 12-hour postmortem
interval.

Cut-off value Sensitivity Specificity ROCAUC*
All cadavers 67.25HU 80% 83.3% 87%
Female cadavers 65HU 96% 73.3% 90.4%
Male cadavers 68.25 HU 81.3% 80% 86.8%

*ROC AUC: Area under the curve of receive operative characteristics

This point was the peak of timeline for steady
changesin attenuation values, after which com-
parisonofattenuationvaluesbecomeunreliable.
The PSM attenuation values increased af-
ter death, as well. However, these values
differed between different time points wit-
hout showing any linear pattern (Figure 2).
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Figure 2: Change of PSM attenuations with time in male and
female cadavers (HU: Hounsfield Unit, F: female, M: male)

Among mean liver attenuation values, PSM
attenuation values showed the most signifi-
cant increase in the first 12 hours post-mortem
in both male (p = 0.01) and female (p = 0.01)
rats. Liver CT images obtained 0-72 hours
post-mortem are shown in Figure 3 (Figure 3).

Figure 2: Postmortem Liver CT Scan Images for 0-72 hours (aa-
af: Female rats, aa: 0 h, ab:12 h, ac: 24 h, ad: 36 h, ae:48 h, af: 72
h) (ba-bf: Male rats, ba: 0 h, bb:12 h, bc: 24 h, bd: 36 h, be:48 h,
bf: 72 h)

PSM Attenuation Values
The PSM attenuation cut-off values of all ca-
davers for 12-hour PMI are shown in Table 2.

Table 2: PSM attenuation cut-off values of all individuals, male
cadavers and female cadavers for 12-hour postmortem interval

Cut-offvalue  Sensitivity  Specificity ROCAUC*
All cadavers 68.5 HU 75.6% 86.7% 89.7%
Female cadavers  68.5 HU 81.5% 93.3% 84.6%
Male cadavers 67.5HU 84.4% 73.3% 94.7%

*ROC AUC: Area under the curve of receive operative characteristics

After this point, changes in attenuation values
of PSM were relatively unstable.

Inter- and Intra-Observer Agreement

Weighted kappa statistics indicated a high level
of agreement for the inter- and intra-observer
agreement, reliability and repeatability of the
ROI choice and CT attenuation measurements
(Table 3).

Table 3: Inter- and intra-observer agreement

Inter-observer Agreement Intra-observer Agreement

RLL LLL PSM RLL LLL PSM
n 90 90 90 90 90 90
Kappa (+se) 0.801£0.045 0.795:0.051 0.833:0.046 0.831x0.019 0.823:0.019  0.838+0.019
W. Kappa (xse) 0.861£0.035 0.856+0.037 0.903:0.030 0.892:0.012  0.893:0.023  0.892+0.013
Agreement Rate (%) 94.3 94.0 94.1 98.0 97.8 98.5
(95% CI) 80.9-93.4 77.4-91.7 80.7-94.0 85.1-90.2 84.5-90.0 85.9-91.2
p-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
n: number of measurements, se: Standard error, W: Weighted, CI: Confidence Interval of Wilson Score

In this study, there was an increase in attenu-
ation values of the liver and striated muscles
for both male and female rats with increasing
PMI, except in CT images obtained at 72 hours
post-mortem. The increase in the attenuation
values has been attributed to post-mortem
autolytic changes of tissues and protein deg-
radation, which occur spontaneously in early
post-mortem phases (18, 19). There was a slight
decrease in attenuation values of the liver of our
subjectsat 72 hours post-mortem, which may be
related to intra-parenchymal gas formation and
increased bacterial succession. Our experimen-
tal model was designed to protect the RLL and
LLL from post-mortem lividity as much as pos-
sible by placing and fixing the rats in the supi-
ne position during the procedure. On the other
hand, this model caused the PSM to be affected
by post-mortem lividity, a common post-mor-
tem change, as a consequence of blood displa-



cement by gravity. Therefore, the PSM attenuati-
on values decreased between 12- and 36-hours
post-mortem1, which might be attributed to
the post-mortem change secondary to lividity.
PMl estimation based on radiological changes is
a relatively new topic in the field. However, the-
re are many studies in the last few years investi-
gating the value of post-mortem CT changes in
PMI estimation (4, 6, 8). The thyroid (4), heart (7,
9, 10), cardiothoracic index (8), muscle (11), liver
(12), spleen (13), bone (14), brain (15), central
nervous system (15, 16),lung (17), aorta (20) and
surrenal glands (21) were studied to understand
the changes during post-mortem processes in
the literature. A summary of review of the rela-
ted literature is presented in Table 4 (Table 4).

Table 4: A summary of literature review regarding PMI and cer-
tain postmortem

Tissue Finding
Thyroid Attenuation decre

Target Reference

ase on postmortem CT Postmortem @)
Change

ncrease in both White and gray matter Postmortem (15)

oss of differentiation between

Change

enuation of dependent areas Postmortem (4,9,10,21)

eeeee Is and differentiated fluid levels in vessels due to Change
postmortem hypostasis
Spleen Attenuation increase on postmortem CT Postmortem (13)
Change
Lung Hyper attenuated dependent areas due to Postmortem (17)
postmortem hypostasis Change

Attenuation increase on postmortem CT Postmortem 11
Change

Liver No significant change by increased postmortem PMI (25)

Vitreous Al in correlation with PMI (22)

Cerebrospinal Attenu in correlation with PMI (22)

Fluid postmortem interval

To the best of our knowledge, this is the
first study dealing with the relationship
of the liver and striated muscle attenuati-
on values and PMI estimation in a strictly
controlled environment using a rat model.
In a longitudinal post-mortem CT study from
Japan (20), the widest and narrowest diameters
of the aorta were scaled, and the ratio of these
two diameters were investigated as a method
of determining PMI, which is found to be useful.

This finding is parallel to the structural changes
caused by post-mortem decomposition proces-
ses, as shown in this study. The radiodensities
of the cerebrospinal fluid and vitreous humour
were studied by Koopmanschap et al. (22). 1t has
been stated that the attenuation values of the
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cerebrospinal fluid and vitreous humour was
associated with PMI (16, 22). Since these bio-
logical fluids are preserved in a relatively closed
environment, they are exposed to environmen-
tal conditions in a later stage compared with the
liver. Therefore, i/n contrast to tissues relatively
resistant to autolysis and putrefaction as sug-
gested by the findings of this study, CT attenu-
ation of the liver in the first 12 hours post-mor-
tem seems to be more appropriate to be used.
Okuma et al. (11) investigated the use of stria-
ted muscle attenuations in determining PMI in
33 human cadavers in a non-controlled envi-
ronment within 20 hours of maximum PMI. Si-
milar to the findings of this study, they showed
a significant difference between antemortem
and post-mortem striated muscle attenuati-
ons; however, in contrast to our findings, the-
re was no strong correlation between striated
muscle attenuation values and PMI in their
study (11). This difference might be attributed
to a wide spectrum of variables in human ca-
davers, such as the subjects’ antemortem di-
seases, level of lividity, muscle mass and body
mass index differences. This study revealed a
correlation between PSM attenuation values
and PMI, which might be attributed to the es-
tablished stable environmental conditions and
the use of a standard experimental rat model.
In a preliminary study investigating a mul-
ti-factor methodology to estimate PMI with
post-mortem CT features (23), they described
morphological changes on post-mortem rab-
bit liver images. According to their study, they
recorded the stages of post-mortem liver chan-
ges as stable, peripheral gas accumulation, liver
shrinkage and separation due to intra-paren-
chymal gas formations. However, all these sta-
ges ended in less than 96 hours in this study,
whereas it took 196 hours in Wang et al’s study
(23), which might be attributed to the differen-
ces in subjects and liver masses. Iwamoto et al.
revealed that post-mortem changes of intesti-
nal gas and portal venous gas volumes can be
used for PMI estimation. Furthermore, they ob-
served that the rate of post-mortem portal ve-
nous gas increased steeply from the 72" hour
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of post-mortem period. However, in contrast to
our study, they did not examine the effects of en-
vironmental factors (24). In addition to our fin-
dings, the literature shows that the organs’ mi-
nor structural decomposition due to enzymatic
autolysis or bacterial decay results in changesin
the CT attenuation values, which might be used
in the estimation of early PMI. However, gross
decomposition with excess gas formation takes
longer, which makes its assessment more valu-
able in PMI estimation in 72 hours after death.
Fischer et al. (25) also investigated post-mortem
liver attenuation changes longitudinally in five
human subjects in an uncontrolled environ-
ment. In contrast to this study, Fischer et al. (25)
revealed no significant changes in liver tissue
attenuation values in relation to PMI. This diffe-
rence may be caused by the small number of ca-
ses and relatively uncontrolled conditions (e.g.,
age, sex and environmental conditions, such
as humidity and temperature) in their study.
In this study, the overall gender-related diffe-
rences in CT attenuation levels of the liver and
striated muscle were attributed to the ante-
mortem characteristics of these tissues, such
as weight differences, lipid metabolism and
glycolysis/gluconeogenesis differences caused
by the various activities of liver enzymes and fe-
male sex-hormones, and higher mitochondrial
mass and oxidative/phosphorylative capacities
of the female rats’ striated muscle; however, as
a limitation of this study, potential molecular
mechanisms behind gender-related differences
could not be identified (26 — 28). As another li-
mitation of this study, a control group exposed
to uncontrolled normal environmental condi-
tions was not added since there were related
datain the literature (11, 12, 25). Since excessive
heat, cold and humidity strongly interfere with
post-mortem decomposition processes, such as
autolysis, bacterial or insect activity and decay
of tissue, CT attenuation values might be extre-
mely different from those achieved in this study.
This study involved rats, which is the most im-
portant limitation, to achieve a standard model;
therefore, the obtained results would not rep-
resent human subjects and cannot be directly
compared with those of human studies. Howe-
ver, gathering alarger cohort of human subjects
and providing strictly controlled conditions for
such examinations on humans were impossible.

Our experimental model was designed to prote-
ct the RLL and LLL from post-mortem lividity as
much as possible by placing and fixing the rats
in the supine position during the procedure,
which unfortunately caused the PSM to be affe-
cted by post-mortem lividity. Additionally, be-
cause of a lack of similar studies, some referred
articles described general comparisons betwe-
en antemortem and post-mortem findings, ins-
tead of time-dependent changes after death.

The presented model suggests that a combi-
nation of liver and striated muscle attenuation
values can be used as an additional and alterna-
tive method to estimate PMI at early post-mor-
tem stages, particularly up to the first 12 hours
post-mortem. Furthermore, the male and fe-
male subjects might reveal potentially different
values due to gender-related differences, which
suggest the importance of including subjects
of both genders in such studies. In this respe-
ct, there is a strong need for further studies
examining several groups of male and female
human subjects under different controlled en-
vironmental conditions to determine the rela-
tionship of age, body mass index and environ-
mental conditions with post-mortem changes
in CT attenuation values of the liver and muscle.

Funding: This work was supported financially
by Hacettepe University (Grant Number: THD-
2017-11908).
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OZET

AMAG: Bu calisma COVID-19 pandemisinde uygulanan karan-
tina slrecinin bireylerin kaygi diizeyleri ve yeme davranislarina
etkisini belirlemek icin yapilmistir.

GEREC VE YONTEM: Calisma bir {iniversitenin saglk bélimiin-
de okuyan ogrenciler ile kesitsel tipte yapilmistir. Calismaya
510 6grenci katilmistir. Veriler sosyodemografik anket formu,
Uc Faktérlii Yeme Anketi (TFEQ) ve Yaygin Anksiyete Bozuklugu
Testi (YAB-7) kullanilarak toplanmistir.

BULGULAR: Calismaya katillan 0Ogrencilerin yas ortalamasi
21.82+4.45, %21.4'0 erkek, %78.6's kadindir. Evde kalinan siire
zarfinda bireyler daha fazla ev yemedi tlikettigini ve saglikl bes-
lendigini siklikla ifade etmistir. Arastirmada 6grencilerin yaslari
ile TFEQ alt boyutu olan kontrolslizyemek yeme ve duygusal ye-
mek yeme arasinda anlamli bir korelasyon saptanmustir. Ogren-
cilerin Yaygin Anksiyete Bozuklugu Olceginden aldiklari puan
ortalamasi 8.73+5.80 olarak bulunmustur. Ayrica anksiyete
dlzeyleri derecelendirildiginde ise %25.9'unun hafif anksiyete,
%35.5'inin orta derece anksiyete, %21.8'inin ylksek anksiyete
ve %17.8'inin ciddi anksiyete yasadigi saptanmistir. Yaygin ank-
siyete gruplari ile TFEQ toplam puanlari ve TFEQ alt gruplarina
ait puanlari karsilastirimis olup yaygin anksiyete gruplarindan
hafif anksiyetesi olan kisilerin TFEQ toplam puani 38,03 + 10,57
iken orta seviyede anksiyetesi olanlarin 41,65 + 10,74 ylksek
anksiyetesi olanlarin 45,22 + 8,58 ve ciddi anksiyetesi olanlarin
ise 41,97 + 11,62 olarak belirlenmistir.

SONUC: Bu calisma, pandemiden kaynakli tilke capinda uygula-
nan karantina sirasinda, tiniversite dgrencilerinin dnemli bir bo-
[imiUnin yeme davranislarinda degisimler ve anksiyete bozuk-
lugu yasadigini ortaya koymaktadir. Toplum sagligini korumak
icin alinan karantina 6nlemleri 6zellikle hafif sisman ve sisman
grupta yeme bozukluklarinin arttigini géstermistir.

ANAHTAR KELIMELER: COVID 19, Karantina, Yeme bozuklugu,
Kontrolsiiz yeme, Anksiyete.
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ABSTRACT

OBJECTIVE: This study was conducted to determine the effect
of the quarantine process applied in the COVID-19 pandemic
on the anxiety levels and eating behaviors of individuals.

MATERIAL AND METHODS: The study was made in a cross-se-
ctional type with students studying in the health department
of a university. 510 students participated in the study. Data
were collected using a sociodemographic questionnaire, the
Three-Factor Eating Questionnaire (TFEQ), and the Generalized
Anxiety Disorder Test (GAD-7).

RESULTS: The mean age of the students participating in the
study was 21.82+4.45, 21.4% were male and 78.6% were fema-
le. During the stay at home, individuals frequently stated that
they consume more home-cooked food and eat healthy. In the
study, a significant correlation was found between the ages of
the students and the TFEQ sub-dimension, uncontrolled eating
and emotional eating. The mean score of the students from the
Generalized Anxiety Disorder Scale was found to be 8.73+5.80.
In addition, when their anxiety levels were graded, it was found
that 25.9% had mild anxiety, 35.5% had moderate anxiety,
21.8% had high anxiety and 17.8% had severe anxiety. The ge-
neral anxiety groups and TFEQ total scores and the scores of
the TFEQ subgroups were compared and the TFEQ total score of
the generalized anxiety groups was 38.03 + 10.57, while those
with moderate anxiety were 41.65 + 10.74 and those with high
anxiety were 45.22. + 8.58 and those with severe anxiety were
determined as 41.97 = 11.62.

CONCLUSIONS: This study reveals that a significant portion of
university students experienced changes in eating behaviors
and anxiety disorders during the nationwide quarantine caused
by the pandemic. Quarantine measures taken to protect public
health have shown that eating disorders have increased especi-
ally in the overweight and obese group.

KEYWORDS: COVID-19, Quarantine, Eating disorder, Uncont-
rolled eating, Anxiety.
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INTRODUCTION

The new Coronavirus disease (Covid-19) emer-
ged in Wuhan, China in December 2019 and
spread all over the world in a short time. This
disease is a severe acute respiratory syndrome
caused by SARS coronavirus 2 (SARS-CoV-2)
(1). Due to the increasing cases in different in-
ternational locations in addition to China, on
January 30, 2020, the World Health Organizati-
on (WHO) Emergency Committee declared this
disease as a global health emergency, a pan-
demic. During this period, important practices
were implemented to combat the pandemic.
The most important of these practices, which
are important for public health, is quarantine.
The droplet contamination feature of COVID-19
particularly has made it mandatory to imp-
lement quarantine measures in many areas.

Quarantine measures significantly affect lifesty-
le, and consequently, health-affecting risks as-
sociated with sedentary behavior, smoking, and
sleeping habits can arise (2). Individuals with
reduced physical activity and limited access to
groceries started to stock up on food during the
quarantine period. And it was reported that re-
ady-to-eat foods, junk food and snacks, and hi-
ghly processed food products are started to be
consumed more. However, recent research has
indicated that consumption of fresh foods, espe-
cially fruit, vegetables, and fish decreased. Furt-
hermore, psychological and emotional respon-
ses to the COVID-19 pandemic also increase the
risk of uncontrolled eating behaviors (1, 3, 4).

Nutrition and food choices are affected by
many factors including genetic, physiologi-
cal, psychological, social, and cultural. Emoti-
onal state not only affects the type, quantity,
and quality of food consumed but also affe-
cts subsequent food choices. Depending on
one’s emotional state or their own characte-
ristics, the relationship between eating and
emotions may vary (5). Research has shown
that emotional coping strategies or stress
avoidance behavior can lead to unhealthy
eating behaviors such as meal skipping (6).
Emotional eating is believed to be a response
to a stressful situation. Exposure to high levels
of stress, especially after a natural disaster can
affect eating behaviors. In a 2-year study invol-
ving 105 middle-aged women, the pre- and

post-earthquake eating behaviors of women
were examined and the results revealed that
a correlation exists between high stress and
eating behavior. Earthquake-related high le-
vels of stress reduced healthy eating behavi-
ors (vegetable eating, breakfast eating) (7).

The COVID-19 pandemic is accompanied by
many challenging stress factors. Some of the-
se are fear of getting sick or losing a family
member, losing job, financial insecurity, and
quarantine measures. Studies have shown that
these stressors significantly increase anxiety in
people (8). Generalized anxiety disorder (GAD)
is a chronic and very common disorder cha-
racterized by uncontrollable excessive wor-
ry, chronic anxiety, and tension (9). Generally,
GAD is accompanied by a series of physical
findings that cause significant impairments in
daily social and occupational functioning (10).

GAD is common both in communities and ac-
ross healthcare settings. A study conducted
in the United States showed that the lifetime
prevalence of GAD ranged from 5.1% to 11.9%
(11, 12). In a review study on epidemiological
studies in Europe, the 12-month prevalence of
anxiety ranged from 1.7-3.4%, and the lifetime
prevalence ranged from 4.3% to 5.9% (13, 14).

Many studies examining the emotional state
and uncontrolled eating behaviors have shown
that there is a positive or negative relations-
hip between emotional states and food intake
(1). Emotional and uncontrolled eating beha-
viors are important risk factors for recurrent
weight gain. Accordingly, the current study
presents the examination of anxiety among
college students caused by the quarantine me-
asures implemented during the pandemic and
itsrelation to eating habitsand eating behaviors.

MATERIAL AND METHODS

Sample

The study was intended to include 756 students
enrolled in the health departments of a univer-
sity in 2021. A cross-sectional study was desig-
ned and a sample selection procedure was not
performed. The consent forms were sent to all
students via email and those who agreed to
participate in the study were asked to fill out the
online forms. 246 students who did not accept



to participate in the study and filled the questi-
onnaires incompletely were not included in the
study. A total of 510 students who completely
filled out the forms participated in the study.

Data Collection Tools

The data for this study were collected from
February to April 2021 using a 13-item sociode-
mographic data sheet prepared by the authors,
the Three-Factor Eating Questionnaire (TFEQ),
and the Generalized Anxiety Disorder Scale-7
(GAD-7).

The sociodemographic data sheet measures the
sociodemographic characteristics of the parti-
cipants such as age, gender, meal skipping sta-
tus, body mass index (BMI), and sleep duration.
Three-Factor Eating Questionnaire (TFEQ) was
developed by Stunkard and Messick and furt-
her revised by Karlsson et al. (15). The question-
naire was adopted into the Turkish language by
Kirac et al and the authors also verified the va-
lidity and reliability of the Turkish version ques-
tionnaire (16). The choices in questions 1 to 13
are from 4 to 1 from top to bottom, the choices
between questions 14 and 17 are from 1 to 4
from top to bottom, and in question 18, choices
Tand2are 1,3 and 4.19 choices Options 2,5 and
6 are scored as 3, 7 and 8 are scored as 4 points.

Factor-1: It consists of questions 1-7-13-14
and 17 and measures the level of uncontrol-
led eating (loss of control of excessive food in-
take and a tendency to eat more than normal
due to subjective thoughts against hunger).

Factor-2:ltconsistsofquestions3,6and 10andme-
asures the emotional eating (insufficiency aga-
inst emotional symptoms) levels of individuals.

Factor-3: It consists of questions 2-11-12-15-
16 and 18 and measures the degree of consci-
ous eating restriction (consciously restricting
food intake in order to keep body weight un-
der control or to increase body weight loss).

Factor-4: It consists of questions 4-5-8 and 9.
and it was determined that it measures the le-
vels of sensitivity to hunger (difficulty of cont-
rolling the level of eating when hunger is felt).
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Emotional eating behavior increases as the
uncontrolled eating score, emotional eating
score and hunger sensitivity score increas. As
the conscious eating restriction score incre-
ases, emotional eating behavior decreases.

Generalized Anxiety Disorder Scale-7 (GAD-7)
was developed by Spitzer et al and is a 4-point
Likert scale (17). This 7-item self-report scale
was developed according to DSM-IV-TR crite-
ria and measures generalized anxiety disor-
der within two weeks. The scale was adopted
into the Turkish language by Konkan et al and
the validity and reliability of the Turkish ver-
sion were confirmed (18). A total GAD-7 sco-
re of 0-4 indicates mild, 5-9 moderate, 10-14
high, and 15-21 severe anxiety disorder (16).

Ethical Committee

Ethical permission to conduct the study
was obtained from Amasya University (da-
ted 06/01/2021 and numbered 2021/30)
and permission from the relevant administ-
rative institution was also received (dated
15/06/2020 and numbered E.11290). Plus, in-
formed consents were obtained from the stu-
dents who agreed to participate in the study.

Statistical Analysis

The data collected in this study were examined
by SPSS 25.0 for Windows (Statistical Package
for Social Sciences). Discontinuous variables
were examined using frequency analysis and
continuous variables using descriptive statisti-
cs. In the frequency analysis, numbers (n) and
percentages (%) of the discontinuous variables
were examined. And the descriptive statistics
were reported using numbers (n) and percenta-
ges (%), arithmetic meanzxstandard deviation,
min. and max. values of continuous variables.
An independent sample t-test was performed
for comparing numerical data between two in-
dependent groups. For examining data that met
non-parametric test conditions; the Mann-W-
hitney U test was conducted to compare two
independent groups and the Kruskal-Wallis
test for more than two groups. In the analyses,
P < 0.05 was considered statistically significant.
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RESULTS

The mean age of the participant students was
21.82+4.45 years. The participants were 21.4%
males and 78.6% females. The sociodemograp-
hicanddescriptivecharacteristicsofthestudents
are given in Table 1. Also, the mean daily sleep
duration of the students was 8.34+1.67 hours.

Table 1: Sociodemographic characteristics and descriptive sta-
tistics of the participants

Characteristics Number (n) Percentage (%)
Gender
Female 401 78.6
Male 109 214
Smoking
Never smoked 360 70.6
Smoked but quitted 63 124
still smoking 87 17.1
Alcohol drinking
Neverdrank 411 80.6
Drank but quitted 49 9.6
Still drinking 50 9.8
BMI classification
Underweight (18.5 and below) 75 14.7
Normal (18.6-24.9) 325 63.7
Overweight (25.0-29.9) 95 18.6
Obese (30.0 and above) 15 2.9
The most skipped meal
Breakfast 142 27.8
Lunch 340 66.7
Dinner 28 5.5
Snacking
Yes 330 64.7
No 180 353
Total 510 100.0

Table 2: Relationship between specific characteristics of parti-
cipants and TFEQ scores

Three-Factor Eating Questionnaire (TFEQ)

Characteristics Unc.ontrolled Emf)tional CR‘;g:_l :l‘:li of  Semsitivityto . QTotal

Eating Eating . Hunger

Eating

BMI
?&f;gﬁfgow)a 11045389 533271 1156318 s2geazz 00D
Normal weight 41.17£10.25
(18.6-24.9]‘? 11.73+3.69 637+2.98 13.90£3.56 9.163.53
Overweight 45.50£10.49
(25.0-29.g9]¢ 12.57+3.95 747£3.06 14.75¢3.56 10.69£3.84
Obese 51.46:10.01
(300 and above): 14.733.39 9.1343.77 15.13£1.92 12.46£3.54
P 0.001* 0.0001* 0.0001* 0.0001* 0.0001*
Smoking
Never smoked 11.50£3.72 6.36£2.94 13.95£3.60 9.1143.54 40.93+10.40
Smoked but quitted 1241£3.39 6.95:3.23 13.22£3.45 9.7443.27 42.33+9.83
Still smoking 13.01£4.21 6.79£3.48 13.29£3.66 10.43£4.21 43.54+12.23
p 0.002* 0.325 0.110 0.017* 0.128
Alcohol drinking
Never drank 11.59£3.65 6.30+2.95 13.8143.53 9.19+3.51 40.9110.27
Drank but quitted 12.814.44 7424352 13.67£3.98 9.934.09 43.85£12.29
Still drinking 13.2844.06 7.26£3.40 13.40+3.78 10.70£4.19 44.58+11.86
p 0.006* 0.029* 0.627 0.038* 0.022*
*9<0.05

a, b, c: The difference between groups with different letters is significant (p<0.05).

It was found that the mean Generalized
Anxiety Disorder Scale-7 (GAD-7) score of the
participant students was 8.73+5.80. Further-
more, the results revealed that 25.9% of the
participants experienced mild anxiety, 35.5%
moderate anxiety, 21.8% high anxiety, and
17.8% severe anxiety. A negative correlati-
on was obtained between students' GAD-7
scores and daily sleep durations. The compa-
rison between certain participant characte-
ristics and GAD-7 scores is shown in Table 3.

Table 3: Relationship between specific characteristics of parti-
cipants and GAD-7 scores

The participant students were asked to sta-
te what has changed in their diets since the
COVID-19 pandemic and accordingly, 17.7%
of the participants stated that they star-
ted to consume more home-cooked me-
als, 13.2% started eating healthy, 11.5%
had a regular diet. On the other hand, 9.4%
expressed that their diet did not change.

The results indicated that students’ age sig-
nificantly correlated with the uncontrolled
eating and emotional eating dimensions of
TFEQ. Uncontrolled eating score decreased
by 0.124 (p=0.005) and emotional eating sco-
re decreased by 0.095 (p=0.032) with every
1-year increase in the participants’ age.

The comparison of students' BMI, smoking, and
alcohol use status with Three-Factor Eating Qu-
estionnaire (TFEQ) scoresis presentedin Table 2.

Generalized Anxiety Disorder (GAD-7)

Characteristics

. . Moderate . . Severe GAD-7 Mean
Mild Anxiety  y;viety High Anxiety ety Total Score
% (n) % (n) % (n) % (n) Xiss
Gender
Male 25.7 (28) 33.9(37) 27.5 (30) 12.8 (14) 8.37:5.64
Female 25.9 (104) 34.7 (139) 20.2 (81) 19.2(77) 8.82+5.84
P 0.253 0.622
BMI
Underweight 10.48+6.50
(18.5 and below)s 18.7 (14) 36.0 (27) 13.3 (10) 32.0 (24)
Normal weight 8.47+5.64
(18.6-24.9)> 27.7 (90) 33.2(108) 22.8 (74) 163 (53)
Overweight 8.2745.65
(25.0-20.0)¢ 26.3 (25) 34.7 (33) 26.3 (25) 12.6 (12)
Obese 8.26%5.25
(30.0 and above)e 200 (3) 53.3(8) 133(2) 133(2)
P 0.031* 0.048*
Never smoked 28.6 (103) 38.6 (139) 18.6 (67) 14.2 (51) 8014547
Smoked but quitted 23.8(15) 25.4 (16) 25.4 (16) 25.4 (16) 9.69:6.15
still smoking 16.1 (14) 24.1 (21) 32.2(28) 27.6 (24) 11.01£6.20
P 0.000* 0.000*
Alcohol drinking
Never drank 28.0 (115) 34.5 (142) 19.5 (80) 18.0 074 8.47£5.35
Drank but quitted 224 (11) 32.7 (16) 26.5 (13) 18.4 (9) 9.576.36
still drinking 12.0 (6) 36.0 (18) 36.0 (18) 16.0 (8) 9.98+5.39
P 0.088 0.074
*p<0.05,
a, b: The difference between groups with different letters is significant (p<0.05).
The comparison of students' generalized

anxiety (GAD-7) classifications and TFEQ to-
tal and subscale scores are given in Table 4.

Among the generalized anxiety groups; the
TFEQ total score of the students with mild
anxiety was 38.03 + 10.57, students with mo-
derate anxiety were 41.65 + 10.74, students



with high anxiety were 45.22 + 8.58, and stu-
dents with severe anxiety were calculated as
41.97 + 11.62. Statistically significant differen-
ces were obtained between the GAD-7 classi-
fications and TFEQ scores of the participants.

Table 4: Comparison of the GAD-7 and TFEQ

Three-Factor Eating Questionnaire (TFEQ)
Cognitive
Restraint of
Eating
13.8743.89
14.31£3.26
13.81£349
12424363
0.001*

GAD-7 (n) Emotional

Eating

Uncontrolled
Eating

Sensitivity to

Hunger TFEQ Total

Mild anxiety (132)
Moderate anxiety (176)°
High anxiety (111)¢ 13182344
Severe anxiety (91)° 12.59:4.38
p 0.000*
#p<0.05
a,b, c: The difference between groups with different letters is significant (p<0.05).

38.03£10.57
41.65:10.74
45.2248.58
4197£11.62
0.000*

10.65¢3.72
11.59:3.46

5.35£2.73
6.63£3.07
7.392.85
6.84£335
0.000%

8.14:3.62
911343
10.83£3.29
10.10£3.88
0.000*

DISCUSSION

Several recent reports indicated that eating
behaviors are affected by many factors. The
Covid-19 pandemic, which continues to affect
for more than 1 year, also triggers anxiety and
therefore negatively affects eating behavior.
The current study evaluated the correlation
between students’ eating behaviors and ge-
neral anxiety disorders during the pandemic.

The participant students were 21.4% males
and 78.6% females. It is suggested that this dif-
ference in the ratio is because the study was
conducted in a department containing healt-
h-related departments and female students
preferred these programs more. Two-thirds
of the participating students stated that they
have never smoked and 17.1% expressed they
still smoke. In a previous study conducted on
students in health programs, the prevalence
of smoking was found to be 26% (19). Accor-
ding to the National Adult Tobacco Survey
(2014) conducted in Turkey, the prevalence of
daily tobacco use in the 15-24 age group was
27.1%, and this rate was found to be higher
in men (41.5%) than in women (13.1%) (20).

The mean BMI of the participant students
was calculated as 22.26+3.50 kg/m?® Accor-
ding to the BMI classification, we determined
that 14.7% of the participants were underwe-
ight, 63.7% were normal weight, 18.6% were
overweight, and 2.9% were obese. In a previous
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study involving 1676 college students, 12.1%
of the students were found to be underwei-
ght, 70.4% were normal weight, 14.0% were
overweight, and 3.6% were obese (19). More-
over, a literature survey revealed that the pre-
valence of obesity varied between 4.0%-28.3%
in men and 6.2%-36.5% in women (21, 22).

In the current study, 7.1% of the participants
stated that their alcohol consumption has inc-
reased. Both alcohol use and smoking poten-
tially increase the susceptibility to SARS-CoV-2
infection and therefore, may worsen the clinical
course of COVID-19. Besides, chronic alcohol
exposure, with the effect of innate and acqui-
red immune mechanisms, has a complex and
negative effect on individuals and is known to
increase susceptibility to viral infection (23).
Staying at home for longer times than usual
has a potential impact on smoking and alco-
hol consumption. As determined in the pre-
vious studies, prolonged isolation increases
the level of stress; and increased stress is the
most effective risk factor for smoking and al-
cohol abuse (24). Therefore, it can be argued
that some people are more prone to excessi-
ve alcohol use during quarantine measures.

It determined that the participants’ TFEQ total
and sub-scale scores significantly differ accor-
ding to their BMI classifications. Underweight
and normal-weight students’ TFEQ total and
subscale scores were significantly lower than
those of overweight and obese students. Verzijl
et al. obtained a significant correlation betwe-
en uncontrolled eating behaviors and BMI (25).
Previous studies involving university students
indicate that students' emotional eating and
hunger sensitivity positively and significantly
correlated with their BMI (26, 27). Loffler et al.
conducted a large-scale study involving 3144
participants and found that BMI values signi-
ficantly correlated with uncontrolled eating,
emotional eating, and sensitivity to hunger
(28). They determined that the strongest cor-
relation was between ‘uncontrolled eating’and
BMI. Furthermore, French et al. examined the
uncontrolled eating variable and highlighted
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that a consistent relationship between uncont-
rolled eating and BMI was found in 10 of the 11
cross-sectional studies and 7 of the 9 prospe-
ctive studies (29). Eating behaviors including
the choices about when and where to eat, the
decisions to start and stop eating, as well as
types and amount of food chosen affect ener-
gy intake. Therefore, the BMI values of those
who have problems in controlling their eating
behavior are greatly affected by this situation.

According to the participants’ smoking status
and three-factor eating questionnaire scores,
no significant differences were obtained in to-
tal, emotional eating, and cognitive restraint
of eating scores according to smoking. On the
other hand, uncontrolled eating and sensiti-
vity to hunger subscale scores were found to
be significantly higher in students who stated
that they still smoke. The COVID-19 pande-
mic can be considered a stressful life event.
Country-wide quarantines require individuals
to adapt to staying at home for prolonged peri-
ods. And this causes people to face more stress.
A study examining young adults determined
that uncontrolled eating behavior was more
frequently exhibited in response to stress (30).
Therefore, it can be claimed that the prevalen-
ce of obesity will increase due to uncontrolled
eating behaviors during quarantine practices.

It was found that total TFEQ and uncontrolled
eating, emotional eating, and sensitivity to
hunger sub-scale scores significantly differ ac-
cording to the increase in alcohol consumption
during quarantine. It is suggested that increa-
sed stress levels during the quarantine period
change alcohol consumption and eating beha-
viors. It is a generally accepted fact that increa-
sed alcohol consumption will cause significant
public health problems (31). Considering the
impact of alcohol and tobacco consumption on
health, the fight against these factors should
continue even in pandemic conditions. The
long-term destructive effects of alcohol and to-
bacco consumption will be much more severe.

Contagious and deadly epidemics negatively
affect public mental health. The high spread
and mortality rate of COVID-19 raises concer-
ns about the mental health and psychological
adaptation of the public (32 - 34). After Covid-19

was declared a pandemic by WHO, schools and
universities were closed and long quarantine
durations caused concern among students. Our
findings showed that 25.9% of the students
had mild anxiety, 35.5% had moderate anxiety,
21.8% had high anxiety, and 17.8% had severe
anxiety. In a review study examining 62 studies
with 162,639 participants from 17 countries, inc-
luding China, Turkey, Iran, Spain, and ltaly, the
anxiety rate was reported as approximately 33%
(28-38%) (35). Furthermore, a previous study re-
ported that the prevalence of severe anxiety sy-
mptoms among Asian university students was
7.04% (36). Moreover, in another study involving
3,881 university students in China, the country
where the COVID-19 pandemic first started,
the incidences of mild, moderate, and severe
anxiety were found to be 23.19%, 2.71%, and
0.70%, respectively (5). The possible reason for
the different results in these studies is probably
sample selection, the evaluation duration, the
differences in the analyzes, and cut-off scores.

Although the anxiety rate among female
students was found to be higher than male
students in our study, this difference is not
significant. The results of similar studies indi-
cate female students were more emotional
and more prone to tension than male stu-
dents, so they exhibit more anxiety rates (5).

It was obtained a significant correlation betwe-
en students’ BMI values and GAD-7 scores. Stu-
dents with a BMI of <18.5 and below had hig-
her anxiety scores. Since appearance is more
important in this period, concerns about ga-
ining weight, and deterioration of body ima-
ge increase students' anxiety. Similar results
were also observed in underweight individu-
als who have high anxiety about being obe-
se and were diet-oriented (37 - 39). The high
spread rate throughout the world and high
death numbers of the COVID-19 pandemic
increased the anxiety level of people living
in quarantine and affected their BMI values.
It was found that a significant relationship
exists between smoking and GAD-7 scores.
According to our findings, mild and mode-
rate anxiety rates were high in non-smokers,
whereas high and severe anxiety rates were
higher in constantly smoking students. Simi-
larly, although smokers perceive smoking as a



stress reliever and experimental studies have
reported that smoking temporarily reduces
stress levels, research has shown that conti-
nued smoking may eventually lead to the for-
mation or exacerbation of negative emotional
states, support negative coping strategies,
and increase overall stress levels (20, 30, 40).

Mental health is highly sensitive to trauma-
tic events as well as the social and economic
consequences of these events. The pandemic
has deeply affected all individuals around the
world and has therefore caused many mental
problems. The mental problems experienced
by individuals due to the pandemic were ac-
companied by loss of income and social isolati-
on, naturally, this situation changed the eating
behaviors of the society. People have stayed
at home during quarantine and have become
more dependent on digital life, and physical ac-
tivities have decreased. The results of research
showed that students with mild and moderate
anxiety had higher cognitive restraint of ea-
ting scores; however, eating control decreased
as their anxiety level increased. It was found
that participants with mild anxiety had signifi-
cantly lower TFEQ scores than those with mo-
derate, high, and severe anxiety. On the other
hand, the TFEQ scores of the participants with
high anxiety were found to be statistically sig-
nificantly higher than those with moderate and
severe anxiety. The interruption of work routine
due to the quarantine measures caused distress
in people and accordingly, individuals consu-
med more food and got more energy at home.
However, constantly following the updates and
getting information about the COVID-19 pan-
demic from the media are also effective in inc-
reasing the level of stress. Increased stress leads
individuals to overeat, especially to sugar-rich
foods which are described as “relaxing”. The
main purpose hereis serotonin, whose synthesis
is triggered by carbohydrate-rich foods (41, 42).

As the pandemic continues, actions should be
planned to protect the physical, mental, and
social health of individuals. During staying at
home, time spent using computers, telepho-
nes, and the internet has increased; therefore,
the concepts of health and media literacy have
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become more important for young people to
prevent technology addiction. Young people
should be provided with accurate information
based on scientific data about healthy lifestyles,
eating behaviors, and other issues. Young peop-
le should also be properly informed about nut-
rition and lifestyle through TV programs, telep-
hone apps, and social media. Planning exercises
and gaining new occupations/hobbies is thou-
ght to be effective in making the time spent at
home more productive and reducing anxiety.

Nutrition courses given at universities are
important in terms of focusing on the rela-
tionship between stress and diet and stress
management. In addition, it will be benefi-
cial to increase the practices to protect the
mental health of the society during epidemic
periods and to draw attention to different di-
rections with crisis management trainings.

The current study is limited to college stu-
dents cannot be generalized to the whole so-
ciety. Therefore, further research with different
age groups should comprehensively reveal
how this issue affects the whole population.
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OZET

AMAC: Helicobacter pylori (H.pylori) enfeksiyonunun siddeti ve
iliskili hastaliklarin varhigi konakgl, bakteriyel ve cevresel faktor-
lerden etkilenir. Bu calismada, H.pylori enfeksiyonu saptanan
cocuklarda inflamatuar yanitin diizenlenmesinde 6nemli roli
olan plazma 25 hidroksi vitamin D3 (vitD3) ile H.pylori enfeksi-
yonu arasindaki iliskinin g&sterilmesi amaclanmistir.

GEREC VE YONTEM: Mart 2010 - Mart 2011 tarihleri arasinda
Celal Bayar Universitesi Tip Fakiiltesi gastroentroloji bélimiinde
dispeptik yakimalar ve medikal tedaviye direncli demir eksikligi
anemisi nedeni ile Ust gastrointestinal endoskopi yapilan 3-18
yas arasi 201 hasta bu ¢alismaya alindi. Biyopsi érneklerinin his-
topatolojik tanilari degerlendirildiginde, H.pylori pozitif grupta
98, H.pylori negatif grupta 103 hasta vardi. Vitamin D3 diizeyi,
H.pylori pozitif ve H.pylori negatif gruplarda karsilastinldi. Heli-
cobacter pylori pozitif grupta ise gastrik mukozal aktivite ve inf-
lamasyon siddetinin derecesi ile vitD3 duzeyleri karsilastiriidi.

BULGULAR: Helicobacter pylori pozitif hastalarin 80'inde
(81.6%), H.pylori negatif hastalarn 76'sinda (73%) vitD3 diizey-
leri dlisuiktd. Bu fark istatistiksel olarak anlamli degildi (p>0.05).
Helicobacter pylori pozitif ve negatif gruplarin plazma vitD3
dlizeylerinin ortalama degeri sirasiyla 15.64+8.9 ng/mL ve
16.36+1.35 ng/mL idi. Gruplar arasindaki fark istatistiksel olarak
anlaml degildi (p>0.05). Helicobacter pylori pozitif ve negatif
gruptaki hastalar, plazma vitD3 diizeyine gore eksiklik, siddetli
eksiklik, yetersizlik ve yetmezlik olarak dort farkli grupta sinif-
landirildiginda ise H.pylori pozitif grupta vitD3 eksikligi H.pylori
negatif gruba gore daha siktl. Bu sonug istatistiksel olarak an-
lamhydi (p<0.05). Her iki grupta kronik inflamasyonun siddeti
ve doku H.pylori aktivitesi ortalama vitD3 diizeyi ile ters orantih
olarak arttigi gorildi (p<0.05).

SONUC: Calismamizin sonuglari bélgemizde cocuklarda vitD3
distkliginun yaygin oldugunu gdstermektedir. Vitamin D3
eksikligi H.pylori enfeksiyonu icin risk faktoridir. Bu calisma
H.pylori enfeksiyonunda vitD3'lin antibakteriyel etkiyi artirdigi-
ni ve inflamasyonun siddetini azalttigini gdstermektedir.

ANAHTAR KELIMELER: Cocukluk Cagi, Helicobakter pylori, Vi-
tamin D3, Risk Faktorleri, Komplikasyonlar.
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ABSTRACT

OBJECTIVE: The severity of the Helicobacter pylori (H.pylori)
infection and the presence H.pylori related diseases are affec-
ted by host, bacterial and environmental factors. In this study
it is aimed to show relationship between H.pylori infection and
plasma Vitamin D3 (vitD3) has significant role in regulation inf-
lamatory response in children with H.pylori infection.

MATERIAL AND METHODS: Two hundred one patients aged
between 3-18 years, referred to pediatric gastroentrology de-
partment of Celal Bayar University Medical Faculty between
March 2010 to March 2011 and performed upper gastrointesti-
nal endoscopy because of gastrointestinal symptoms and iron
deficiency anemia refractory to medical therapy were enrolled
in this study. Histopathologic diagnosis of biopsy speciments
of the patients were evaluated. There were 98 patients in H.py-
lori positive group and 103 patients in H.pylori negative group.
Plasma level of vitD3 of H.pylori positive and H.pylori negative
cases were compared. Relationship between gastric mucosal
activity the degree of inflammation severity and vitD3 level
were evaluated in the H.pylori positive group.

RESULTS: Vitamin D3 levels were low in 80 (81.6%) H.pylori po-
sitive patients and in 76 (73%) H.pylori negative patients. This
difference was not statistically significant (p>0.05). The mean
value of plasma level of vitD3 H.pylori positive and negative
groups were 15.64+8.9 ng/mL and 16.36+11.35 ng/mL respe-
ctively. The difference between the groups was not statistically
significant (p>0.05). When patients in H.pylori positive and ne-
gative groups were classified according to plasma vitD3 level
in four different groups as severe deficiency, deficiency, insufi-
ciency and sufficiency. Vitamin D3 severe deficiency in H.pylo-
ri positive group was statistically more frequent than H.pylori
negative group (p<0.05). Severity of chronic inflamation and
tissue H.pylori activity increased inversely with the mean vitD3
level in both groups (p<0.05).

CONCLUSIONS: Results of this study suggests that vitD3 defi-
ciency is common in children in our region. Vitamin D3 deficien-
cy is risk factor for H.pylori infection. The findings of this study
shows vitD3 increasing antibacterial effect and reducing the
severity of inflammation in H.pylori infection.

KEYWORDS: Childhood, Helicobacter pylori, Vitamin D3, Risk
Factors, Complications.
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INTRODUCTION

Vitamin D3 has well known effects on calci-
um phosphor and bone metabolism however
nowadays roles of vitD3 on other biological
sistem is being studied profoundly. In re-
cent years, vitD3 deficiency and insufficien-
cy have been found to be associated with
many chronic diseases including metabolic
syndrome, cardiovascular diseases, cancer,
infectious and autoimmune diseases (1 - 3).

Vitamin D3 acts as a transcription factor in its
biological activities, acting on the transcription
of many different genes. It performs its func-
tion by binding to the nuclear receptor (VDR:
vitamin D receptor) (4). The effects of vitD3
on the innate and adaptive immune system
gained importance with the detection of the
presence of VDR in immune system cells (1). In
studies examining the relationship between
vitD3 level and infections, especially tubercu-
losis, upper and lower respiratory infection; a
positive correlation has been reported betwe-
en low vitD3 levels and increased susceptibility
to infections and the severity of infection (5 - 8).

The role of vitD3 in infection control is related
to its effects on the innate and adaptive immu-
ne system and is mainly related to mechanisms
mediated by innate immunity (1, 4, 9). Catio-
nic antimicrobial peptides (CAMP), one of the
most important elements of the innate immu-
ne system, disrupt the membrane integrity of
pathogenic microorganisms such as H.pylori
(10, 11). In cell culture studies by Gombart et
al. showed that the CAMP and defensin 8 2 ge-
nes have VDR in the promoter region (12). It has
been found that B-Defensins with known anti-
bacterial effects inhibit H.pylori (12- 14). Vitami-
ne D3 has inhibitor affect on adaptive immune
system. This helps supression of inflamation (4,
15).

World Health Organization defines range of
sufficient, insufficient, deficient, severe defi-
cient vitD3 plasma levels are 20-100 ng/mL
(50-250mmol/L), 15-20 ng/mL (22.5-50mmol/L),
5-15ng/mL (12.5-37.5mmol/L), 5ng/mL(12.5m-
mol/L) respectively (16 - 17).

Helicobacter pylori is gram negative pathogen
infected half of the world population. Infection
with H.pylori during childhood causes different

clinical spectrum of diseases like asemptoma-
tic carriers, chronic gastritis, peptic ulsers (PU),
mucosa associated lymphoid tissue lymphoma,
and gastric cancer (18, 19). Incidence and se-
verity of disease related to H.pylori changes in
different geographical regions even in children
living in the the same regions. Chronic inflama-
tion causes asemptomatic gastritis, PU or gast-
ric cancer. Course of inflamation is related to
interaction between virulance factors of H.py-
lori, host and environmental factors (20, 21).

Although many studies on host factors ef-
fecting immune resposes in H.pylori infecti-
on, to date complete host factors are not cle-
arly defined. In this study probable relation
between H.pylori and vitD3 which has impor-
tant role in immune response is evaluated.

MATERIAL AND METHODS

In this cross sectional study patients age of 3-18
years underwent upper gastrointestinal endos-
copy because of gastrointestinal symptoms
and iron deficiency anemia refractory to medi-
cal therapy between March 2010 to March 2011
at the pediatric gastroenterology clinics of Celal
Bayar University Hospital, Manisa, Turkey were
enrolled. Patients’ clinical findings, histopatho-
logic diagnosis of biopsy speciments of the pa-
tients and plasma vitD3 levels were evaluated.

Exculation Criteria

Those who have received anti-acid, non-ste-
roidal anti-inflammatory drugs and antibio-
tic treatment in the last 3 months; patients
who have had H.pyori eradication in the last
one year; children with a diagnosis of sys-
temic disease and those younger than 3
years old were not included in the study.

In the study during upper gastrointestinal en-
doscopy two antral and two corpus biopsy
specimen were taken from four different loca-
tions for each patient. Fragments fixed in Hol-
lande solution and stained with hematoxylin
eosin and Toluidin blue for histopathological
examination and H.pylori evaluation accor-
ding to 1994 updated Sydney scoring system
for each antral and corpus biopsy specimens.
For evaluation of tissue atrophy in biopsy
specimens 2000 Atrophy Club criteria used
and each biopsy material defined as atrop-



hy positive and negative. Presence of intesti-
nal metaplasia is evaluated for each patient.

Plasma vitD3 Level Analysis

Plasma vitD3 level measured using HPLC met-
hod with vitD3 kit RECIPE Chemicals+Instru-
ments GMBH, Labortechnik Dessauerstrabe 3,
mD-80992 Miinchen/Germany (internet:www.
recipe.de). Samples were separated chroma-
tographicly and analysis performed with UV
detector. After samples were precipitated with
precipitant P. internal standart were added. Af-
ter each sample were mixed with vortex for 30
seconds and santrifujed at 10000Xg for 5 minu-
tes, obtained supernatants were used for HPLC
analysis. Measurements calculated according
to “internal standart-Via peak” area method.

Consensus values is used for classification of
plasma vitD3 level (severe deficiency < 12.5 (5)
nmol/L (ng/m), deficiency < 37.5 (15) nmol/L
(ng/m), insufficient 37. 5-50.0 (15-20) nmol/L
(ng/m), sufficient 50-250 (20-100) nmol/L
(ng/m), high >250 (100) nmol/L (ng/m), toksik
>375 (150nmol/L(ng/mL)).

Ethical Committee

In this study written informed concent were
obtained from all patients and parents. All
procedures performed in this study were
approved by Ethics Committee of Celal Ba-
yar University (protocol number 0046/2010).

Statistical Analysis

Statistical analyses to compare these parame-
ters between groups were performed using the
Statistical Package for the Social Sciences (SPSS)
(Version 16.0; SPSS, Inc., Chicago, IL, USA). Me-
ans were compared between two groups by Stu-
dent’s t tests. Pevelance rates were compared
between groups by the chisquare test. A value of
p<0.05 was considered statistically significant.

RESULTS

In the study a total of 201 patients consists
of H.pylori positive 98 (48.7%) children 43
(43.1%) males and 55 (56.9%) females), H.py-
lori negative 103 (51.3%) children, 33 (32%)
males and 70 (68%) females), were enrolled.
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The mean age of H.pylori negative and positi-
ve groups were 11.6 = 3.81, 124 + 3.37. years
respectively. No significant statistical differen-
ce in sex and mean age were found between
H.pylori negative and positive groups (p>0.05).

Mean plasma vitD3 level of H.pylori negati-
ve, H.pylori positive were 16.36+11.35 ng/mL,
15.64£8.91 ng/MI respectively. There was no
significant statistical difference between H.py-
lori positive and negative groups (p>0.05).

Vitamin D3 deficiency was detected in 76 (73%)
and 80 (81.6%) of H.pylori negative and positive
children respectively. There is no statistical dif-
ference between percentage of vitD3 deficien-
cy in H.pylori positive and negative groups. The
H.pylori positive and negative groups consists
of 6 (6.1%) 6 (5.8%) patients with severe defi-
cient plasma level of vitD3 (<5ng/mL), 49 (50%),
41 (39.8%) patients with deficient plasma level
of vitD3 (<15ng/mL), 25 (25.6%), 29 (28.2%) pa-
tients with insufficient plasma level of vitD3 (15-
20ng/mL) and 18 (18.3%), 27 (26.2%) patients
with sufficient plasma level of vitD3 respecti-
vely. Plasma level of vitD3 deficiency was more
frequent in H.pylori positive group than H.py-
lori negative group. Statistical difference was
significant between groups (p<0.05) (Table 1).

Table1: Frequencies and percentage of degree of severity of 25
OH Vit D deficiency in H.pylori positive and negative groups

H.pylori (-) H.pylori(+) Total

250H Vit D Level

N (%) N (%) N (%)

6 (5.8) 6(6.1) 12(6)

41(39.8) 49 (50) 90(44.8)

29 (28.2) 25 (25.6) 54(27)

27(26.2) 18(18.3) 45(22)

Total 103 (100) 98 (100) 201(100)

Chi square test P<0.05, p=0.04,

When the severity of gastric mucosal H.pylori
activity and plasma level vitD3 were compared
in H.pylori positive cases, there was statistical
significant relation between decrease in vitD3
level and severity of gastric mucosal H.pylori ac-
tivity (p<0.05) (Table 2). When the plasma vitD3
level of the cases and the severity of chronic
inflammation were compared, gastric chronic
inflamation increases when mean plasma vitD3
level of H.pylori positive patients decreases.
This was statistically significant (p<0.05)(Table
3).
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Table 2: Association of mean plasma 250H vitamin D plasma
level with H.pylori activity

250H Vit D Level(ng/ml)
H.pylori Activity n
(Mean+SD)

Mild 27 21.48+9.36

Moderate 31 17.64+9.28
High 40 12,72+6.30

Total 98 15.64+8.91

Annova test, p<0.05,p= 0.031

Table 3: Association of mean plasma 25 OH vitamin D level with
chronic inflamation in H.pylori cases

Chronic Inflamation n 250H Vit D level
(Mean+ SD )
None 32 18.58+6.71
Mild 23 15.68+8.4
Moderate 35 15.54+5.71
Severe 8 7.12+3.56
Total 98 15.64+8.91
nova test p<0.05, p=0.04
DISCUSSION

In this study mean plasma mean vitD3 level
were found not sufficent in both H.pylori posi-
tive and negative groups. Vitamin D3 plasma
level was not statistically different between
H.pylori positive (15.644+8.91 ng/mL) and ne-
gative (16.36+£11.35 ng/mL) groups. Maternal
vitD3 related rickets and subclinic viD3 defi-
ciency is common in pediatric and adolescent
age groups in different regions of Turkey in dif-
ferent seasons (22 - 24). Vitamin D3 deficiency
is worldwide common public health problem
specially in northern hemisphere. Andersen et
al. reported during winter plasma vitD3 level al-
most all the children is under 10ng/mL in which
30 percent of the children is lower than 10ng/
mL in northern Europe (25). In a study reported
from Uganda, 38.5% of children were found to
have low vitD3, and 2.7% of them had vitD3 de-
ficiency (26). An other study conducted in Ire-
land showed 70% of children of 2 years of age
were vitD3 deficient (27). In subgroup analysis
of mean plasma level of vitD3 deficiency su-
bgroup, H.pylori positivity statistically higher
than other subgroups. The lack of difference
in mean vitD3 levels between H.pylori positive
and H.pylori negative groups in our study can
be explained by low vitD3 levels in our region.

Kawaura reported that H.pylori infection was
less common in elderly women who took vitD3
supplements compared to those who did not
(28). In the study of Antico et al. vit D3 levels,

whichwere foundtobe 11.3+8.4ng/mLinH.py-
lori gastritis, were found to be statistically signi-
ficantly lower than in healthy individuals (29). In
children there are limited number of studies re-
lated to H.pyloriand vitD3 level in literature. Gao
et al found the prevalence of vitD3 deficiency in
H.pylori seropositive and seronegative groups
was 20.7% and 12.1%, respectively in children
(30). This study is different from our study beca-
use of no hystopathologic H.pylori verification.

In this study, there was no significant differen-
ce between vitD3 levels and H.pylori positive or
H.pylori negative groups, but when the H.pylori
positive groups were divided into subgroups
as severe deficient, deficienct, insufficient and
sufficient vitD3 level, there was significant diffe-
rence between the deficiency of vitD3 level and
the presence of H.pylori infection. In the study
of Shafri et al. H.pylori positivity was found to be
31% higher when patients with vitD3 levels <20
ng/mL were compared with patients with vitD3
levels >20 ng/mL. In the same study, vitD3 level
was found to be moderately higher in the group
with H.pylori positive in which eradication was
successful, compared to the group in which
eradication treatment failed (19.34 + 9.55 vs
18.64 + 9.61) (31). In our study, unlike the study
of Shafri et al. the presence of H.pylori infecti-
on was confirmed by gastric biopsy samples.

Helicobacter pylori triggers inflammation in
two ways which are by secreting specific toxins
orotheraggressive factors; the latter by stimula-
ting the natural and acquired immune response
of the host (20, 21). Despite the strong immune
response in H.pylori infection, clearance of the
infection is often not possible (19, 32, 33). Vita-
min D3, has an important role in signaling pat-
hways that play a role in the antimicrobial effe-
ct of innate immunity. It has been shown that
vitD3 (found in macrophages, monocytes, epit-
helial cells) stimulates the expression of genes
encoding the antimicrobial peptide (CAMP and
DEFB2) (34, 35). Guo, L et al reported that vitD3
increases CAMP expression and decreases cyto-
kine activation in gastric epithelial cells, and it
has been suggested to play a role in the inhibi-
tion of H.pylori (36). In the study of Hosada et al.
VDPs (vitamin D3 decomposition products) and
H.pylori were shown to have a bactericidal effe-
ct by providing membrane solubility and cell ly-



sis (37). In the study of Zhou et al. it was shown
that VitD3 inhibited H.pylori infection by incre-
asing CAMP secretion in vivo in mice (38). In our
study, the increase in gastric mucosal H.pylori
activity correlated with the severity of low vitD3
supports the importance of the antimicrobial
effect of vitD3. A strong local immune response
develops initially in a host infected with H.pylo-
ri. Neutrophils, macrophages, monocytes, and
dendritic cells are the first cells to aggregate
in the gastric mucosa (20). Histopathologically,
chronic gastric inflammation is characteristic in
the majority of cases (39). The production of al-
most all cytokines is increased in the inflamma-
tory response against H.pylori. In H.pylori infec-
tion, damage to the gastric mucosa by indirect
means caused by the host's immune response,
as well as by various cytotoxins and enzymes
such as urease, is responsible for the destructi-
ve effect (40). Compared with adults, decreased
Th1 and Th17 response, increased TGF-31, IL-10
secretion, resulting in less gastric inflammatory
response and neutrophil infiltration have been
shown in children (19, 41). Active vitD3 increa-
ses the release of the anti-inflammatory cyto-
kine IL-10 and shifts the balance towards Th2.
Vitamin D3 achieves this direct effect by bin-
ding to the NFAT (nuclear factor activated T cell)
and IFy promoter regions that cause the Th1
response and inhibiting synthesis (9). In vitD3
deficiency, there is a defect in T cell maturation
(42). IL-8, which plays an important role in the
pathogenesis of H.pylori-induced diseases, is
a potent chemoattractant for neutrophils and
lymphocytes. It also has effects on cell prolife-
ration, migration and tumor angiogenesis. A
correlation has been established between IL-1,
IL8, and the severity of inflammation (43). It has
been reported that vitD3 reduces the expressi-
on of IL-1, IL-6, IL-8 and TNF-a in different cell
types (9, 44). Proinflammatory cytokines secre-
ted in increased inflammatory reactions in the
gastric mucosa in H.pylori infection result in
intense infiltration by increasing chemotaxis of
mononuclear cells and neutrophils (45). In this
study, increase in gastric mucosal bacterial ac-
tivity and the severity of chronic inflammation
compare with the vitD3 levels of H.pylori posi-
tive cases the difference between the groups
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was statistically significant. Low vitD3 level cau-
ses increase in the severity of inflammation and
gastric mucosal bacterial activity. These mole-
cular mechanism supports increase in gastric
mucosal H.pylori activity and severity of chro-
nic inflamation in this study. To our knowledge,
this study is the first report of mean vitD3 level
inversely correlated with severity of H.pylori ac-
tivity and chronic inflamation in children with
H.pylori infection to date. These results reveals
the importance of adequate vitD3 supplemen-
tation in preventing inflammation in addition
to antimicrobial effect in H.pylori infection.

Vitamin D3 deficiency is a risk factor for H.py-
lori infection. The findings of this study shows
vitD3 increasing antibacterial effect and redu-
cing the severity of inflammation in H.pylori
infection. These results supports during chil-
dhood and adolescence period providing suf-
ficient vitD3 supplementation is important in
H.pylori infection control and prevention of
H.pylori related early and late complication.
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OZET

AMACGC: Son 30 yilda tip fakiltelerinin egitim 6gretim program-
larinda gorilen mifredat degisikliklerine ragmen anatomi egi-
timi temel bir disiplin olarak &nemini korumustur. Bu calismanin
amaci Kahramanmaras Siitcii imam Universitesi Tip Fakiiltesi'n-
deki anatomi egitiminin mevcut durumunun ve egitim-6gretim
strecine iliskin sorunlarin 6grencilerin geribildirimleri 151§inda
belirlenmesidir.

GEREC VE YONTEM: Calismamiza 2021 - 2022 Egitim-Ogretim
yilinda Kahramanmaras Siitcii imam Universitesi Tip Fakdiltesin-
de egitim goren 482 gonilli katildi. Calismada Donem I’ den
167 (% 94,35), Donem II'den 151 (%88,30) ve Donem Ill ‘den ise
164 (%89,13) 6grenci bulunmaktadir. TUm 6grencilere gonulliik
esasina uygun olarak anatomi egitimiyle ilgili Google Forms
Uzerinden 17 soruluk bir anket uygulandi (Teorik egitimle ilgili
6, internetle ilgili 2, Sinavlarla ilgili 4 ve Pratik egitimle ilgili 5
soru).

BULGULAR: Tip Fakdltesi 6grencilerinin %96,9'u anatomi der-
sinin iyi bir hekim olmak icin mutlaka gerekli oldugunu belirtti.
Sunumlarin ve maketlerin Anatomi egitiminin teorik kisminin
anlasilmasini kolaylastirdigini ifade edenlerin orani sirasiyla
%88,4 ve %97,7'dir. Ogrencilerin % 87,82'si 6gretim elemanla-
rinin ders panosunun son dersinde vaka raporlarinin tartisil-
masini 6nerdi. Almayi planladigimiz 3D (l¢ boyutlu) interaktif
anatomi programlari hakkinda ogrencilerin %78,4'G olumlu
géris bildirdi. Ogrencilerin %92,1'i laboratuvar derslerinin ya-
rarli oldugunu, %89'u laboratuvarin daha iyi organize edilmesi
gerektigini ve %78,4'l kadavra diseksiyonun énemli oldugunu
belirtti.

SONUG: Tip fakultesi 6grencilerinin geri bildirim sonuglari ana-
tomi egitimiyle ilgili yeni egitim metodolojisin gelistirilmesin-
de, mevcut eksikliklerin giderilmesinde yararl olacagini diistin-
mekteyiz.

ANAHTAR KELIMELER: Tip, Anatomi, Miifredat, Kadavra.
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ABSTRACT

OBJECTIVE: Despite the changes in the curriculum of medical
faculties in the last 30 years, anatomy education has maintai-
ned its importance as a basic discipline. The aim of this study
is to evaluate the current situation of anatomy education in
Kahramanmaras Siitci imam University Faculty of Medicine
and determine the problems related to the education-teaching
process in the light of students' feedback.

MATERIAL AND METHODS: 482 volunteers studying at Kahra-
manmaras Siitcii imam University Faculty of Medicine partici-
pated in our study in the 2021-2022 academic year. In the study,
there were 167 (94.35%) students from Term I, 151 (88.30%)
from Term Il and 164 (89.13%) students from Term Ill. 17-questi-
on survey was applied to all students on a voluntary basis over
Google Forms about anatomy education (6 questions about
theoretical education, 2 questions about Internet, 4 questions
about exams, and 5 questions about practical education).

RESULTS: 96.9% of the students of the faculty of medicine re-
ported that the anatomy course is essential to be a good physi-
cian. The rate of the presentations and models have facilitated
the understanding of the theoretical part of anatomy education
is 88.4% and 97.7%, respectively. 87.82% of the students sug-
gested that the lecturers should perform a discussion of case
reports on the last lesson on the lecture board. 78,4% of the
students reported a positive opinion about the 3D (three di-
mensions) interactive anatomy programs that we are planning
to receive. 92.1% of the students stated that laboratory courses
were beneficial, 89% of them stated that the laboratory should
be better organized, and 78.4% of them stated that cadaver dis-
section is important.

CONCLUSIONS: We consider that the feedback results of the
medical faculty students’ will develop the education methodo-
logy related to anatomy education and will be useful to elimina-
te the current deficiencies.
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GiRiS

Tip egitiminin temel tasi olan genel anatomi,
temel tip bilimi icinde en eski ge¢cmise sahip
olan bir bilim dahdir (1). GUnimuzde guvenli
cerrahi tekniklerin egitimi ve gelistirilmesin-
de cerrahi dallarla birlikte anatomi bilimi, te-
mel disiplinler arasinda 6nemini korumaktadir.
Anatomi genis anlamda viicudu olusturan ya-
pilari, organlari, bunlarin sekillerini, yerlesim-
lerini, komsuluklarini ve gorevsel iliskileri in-
celeyen bilim dalidir. Kadavralar, ytzyillardan
beri yerine alternatif bulunamamis bir egitim
aracidir. Kadavra tarihcesinde ilk belgelerin
Kadikdy’lii  (Chalcedon) Herophilosa (M.O.
335-280) ait oldugu gorulmektedir. Kadavra-
nin yasak oldugu dénemlerde ise Bergama’l
(Pergamon) Galen (M.S. 131-201) bazi cals-
malarinda hayvan materyalleri kullanarak ka-
davra tarihinin gelisimine destek olmustur (2).
GlUnumuzde teknolojinin getirdigi imkanlarin
giderek artmasi kuskusuz anatomi egitimine de
olumlu katkilar saglamistir. Teknoloji ne kadar
ilerlerse ilerlesin teknolojik materyallerin higbiri
insan bedeni Uzerinde yapilan calismalarin ye-
rini alamamustir (3). lyi bir anatomi egitimi icin
ortalama kadavra basina disen 6grenci sayisi
6-12 arasinda olmasi istenmektedir. Kadavra
temini konusunda yasanan olumsuzluklar ne-
deniyle uygulamak zorunda kalinan “kadav-
rasiz anatomi egitimi” ise 6grencilere yeterli
olmayacaktir (4). Bunlara ek olarak anatomi
egitimi veren 6gretim elemanlarinin kesinlik-
le kadavra Uzerinde disseksiyon uygulamalari
yaparak anatomi bilgilerini pekistirmeleri 6ne-
rilmektedir. Mimkdinse lisans 6grencilerinin de
dahil oldugu diseksiyon uygulamalarinin ya-
pildigi gelismis laboratuvarlarin kurulmasi Tur-
kiye'de anatomi egitimine sinif atlatacaktir (3).

Turkiye'de tip egitimi 6 yillik bir stireyi kapsar.
Ogrenciler ilk 3 yil temel bilimlerden, 2 yil kli-
nik bilimlerden dersler alirlar. Son 1 yilda ise
intornlik egitimi alarak tip doktoru Gnvani ile
mezun olurlar. Temel bilimler icerisinde yer
alan anatomi egitimi fakiltelerin ilk yillarinda
Donem | ve Donem Il 6grencilerine teorik ve
pratik dersler seklinde verilmektedir. Diger Ul-
kelerdeki pek ¢ok tip fakiltelerinde oldugu gibi
Ulkemizdeki tip fakultelerinin son donemlerin-
de de temel bilimler ile klinik bilimler arasinda

entegrasyonu saglamaya yonelik egitim mo-
delleri ile tip egitimi yapilmaktadir. Ogrenciye
ogrenmeyi o6gretmeyi hedefleyen bu egitim
modelleri arasinda entegre-egitim ve proble-
me dayali 6grenim modelleri bulunmaktadir
(5). Tip biliminin ve uygulamalarinin dinamik
olarak surekli degistigi dustnuldiginde, tip
egitimin en iyi nasil sunulacagina dair arayis-
larin ivme kazanarak slirmesi c¢okta sasirtici
degildir. Ogrenme siirecinin her aninda veri
toplama araci olarak, 6grencilerden elde edilen
geribildirimler kullanilmaktadir (6). Ogrencile-
rin bilgi-beceri dlizeylerini ve mesleki basari-
larini artirmak icin tip egitiminde geribildirim,
O0gretme slirecinin tamamlayici ve onemli bir
bileseni olarak gliniimuzde kullanilmaktadir (7).

Bu calismanin amaci Kahramanmaras Stitci
imam Universitesi Tip Fakiiltesindeki anato-
mi egitiminin mevcut durumunun ve egi-
tim-6gretim suirecine iliskin sorunlarin 6gren-
cilerin geribildirimleri 1siginda belirlenmesidir.

GEREC VE YONTEM

Bu arastirmaya Kahramanmaras Sitcti imam
Universitesi Tip Fakultesi'nde 2021 - 2022 egi-
tim ogretim yilinda 6grenim goéren Dénem |
(n=177), Donem Il (n=171) ve Donem Il (n=184)
ogrencilerinin tamami (n=532) dahil edildi. Ca-
hsmamizda orneklem secme yoluna gidilme-
mis, evrenin tamamina ulasiimasi hedeflenmis-
tir. Donemlere gore kayith 6grenci sayilari ve
e-posta adresleri tip fakiltesi 6grenciislerinden
alindi. Tip Fakiltesinde Anatomi dersi Donem |
mufredatini olusturan bes kurulun son Ug¢ ku-
rulunda yer alirken, Donem Il mifredatinda ise
yedi kurulun altisinda anatomi egitimi veril-
mektedir. Donem I de 38 saat teorik ve 50 saat
pratik olmak Uizere toplam 88 saat, Donem II'
de 122 saat teorik ve 96 saat pratik olmak lizere
toplam 218 saatlik bir ders programi uygulan-
maktadir. Donem | ve II' de toplam 306 saatlik
anatomi egitimi verilmektedir. Donem Il mf-
redatinda ise anatomi dersi yer almamaktadir.
Tum ogrencilere egitim doneminin sonunda
tamamen gondllilik esasina dayali olarak Go-
ogle Forms Uizerinden anatomi egitimiyle ilgili
17 soruluk (Teorik egitim 6, internet kullanimi
2, Testler 1, Sinavlar 4 ve Pratik egitim 5 soru)
bir anket gonderildi. Ayrica, 6grencilerden
ad-soyad ve basari durum bilgileri istenmedi.



Sorularin cevaplarinda secenek olarak “katilmi-
yorum’, “fikrim yok” ve “katiliyorum” seklinde
Uclt Likert tipi Olcek uygulandi. Anketin hazir-
lanmasinda Kahramanmaras Sitcii imam Uni-
versitesi Tip Fakultesi Anatomi Ana bilim dah
ogretim uyelerinin gorusleri ve Manyacka Ma
Nyemb ve ark/nin ¢calismalari etkili olmustur (8).

Etik Kurul

Tanimlayici, kesitsel tipteki bu arastirma once-
sinde Kahramanmaras Suitcii imam Universitesi
Tip Fakiiltesi Tibbi Arastirmalar Etik Kurulu’'ndan
14.06.2022-10 nolu karari ile calismanin onayi
alinmistir.

istatistiksel Analiz

Verilerin degerlendiriimesinde nicel degisken-
lerin normal dagihma uygunlugu Kolmogo-
rov-Smirnov testi ile incelenmistir. Nicel veriler
normal dagilmistir. Kategorik degiskenlerin
gruplar arasindaki dagilimsal farkhhklari Chi
Sqaure test ve Exact test ile incelenmistir. Ista-
tistik parametreleri sayi(%) ve ortalamazstan-
dart sapma ile ifade edilmistir. istatistiksel an-
lamlihk p<0,05 olarak kabul edilmistir. Verilerin
degerlendiriimesinde IBM SPSS versiyon 22 ya-
zihmlarindan yararlanilmistir

BULGULAR

Anket calismamiza Dénem I'den 167 (%94,35),
Donem II'den 151 (%88,30) ve Donem lII' den
164 (%89,13) olmak lizere toplam 482 (%90,60)
gonulli 6grenci katilmistir. Ogrencilerin yaslar
17-25 yil arasinda degisirken; yas ortalamalar
ise 20,28+1.72 yil olarak hesaplandi. Ogrenci-
lerin 258'i (%53,5) kadin ve 224'U (%46,5) er-
kektir. Cahismaya katilan 6grencilerin anatomi
egitimi hakkindaki duslncelerini, egiticilerin
ders anlatiminda kullandiklari materyallere
(pdf, sunumlar, cizimler vb.) erisimlerini, uy-
gulanan anatomi sinavlari hakkindaki disiin-
celerini ve anatomi egitiminin pratik kismini
olusturan laboratuvar (kadavra/maket) ile ilgili
dusuncelerini 3 6lcekli Likert yontemiyle sor-
gulayan sorularla degerlendirildi ve verdik-
leri yanitlar Tablo 1 ve Tablo 2’de gosterildi.
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Tablo 1: Ogrencilerin anatomi egitimi (teorik/pratik) hakkindaki
dustncelerinin degerlendirilmesi

Anket sorulari Katilmiyorum ~ Fikrim Yok ~Katiliyorum

n (%) n (%) n (%)
Anatomi dersi iyi bir hekim olmam igin gereklidir 10(2,1) 5(1,0) 1467(96,9)
PowerPoint sunulari dersi anlamay: kolaylastirir 39(8,1) 17(35)  426(88,4)

Her ders kurulunun son dersi vaka tartismalarina ayrilmalidir. 11(23) 48(10,0)  423(87,8)
Anatomik maketler teorik bilgilerin kolay anlasilmasim saglar 7(15) 4(0,8) 471(97,7)
Kurullardaki Anatomi ders saatleri yeterlidir 140(29,0) 82(17,0)  260(53,9)
Anatomi dersleri sabah olmalidir 115(23,9) 116(24,1)  251(52,1)

Ders materyalleri (pdf dosyalari, sunumlar, gizimler vb ) web sayfasinda yer

sl 13(2,7) 18(37)  451(93,6)
Interaktif 3 D Anatomi programlar derslerde kullanilmalidir. 58(12,0) 66(137)  358(74:3)
Her kurulda konuyla alakal quiz seklinde degerlendirme testleri yapiimalidir 154(32,0) 124(257)  204(42.3)
Kurul /Final sinavlarinda Klinik sorularin sayis arturilmalidir 168(34,9) 138(28,6) 176(36,5)
Kurul /Final sinavlarinda anatomi soru sayisi yeterlidir 27(5,6) 63(13,1)  392(813)
Kurul /Final smavlarinda gizim (resim) mutlaka yer almalidir 126(26,1) 97(20,1)  259(53,7)
Laboratuvar dersleri yararlidir 31(6,4) 7(15) 444(92,1)
Laboratuvar ders saatleri arttirilmalidir 58(12,0) 42(87)  382(79.3)
Daha iyi organize edilmelidir 21(44) 32(6,6) 429(89,0)
Laboratuvar dersleri teorik derslerden daha 6nemlidir 59(12,2) 77(160)  346(71,8)
Kadavra diseksiyonu anatomi egitiminin olmazsa olmazidir 29(6,0) 75(15,6)  378(78,4)

nosayr  f(%): yizde

Tablo 2: Donemlere gbre 6grencilerin anatomi egitimi (teorik/
pratik) hakkindaki diistincelerinin karsilastiriimasi

Dénem | Donem II Dénem 111
Anket sorulari N n ©) 0 %) p
Anatomi dersi iyi bir hekim olmam igin gﬁ:r‘f:'{‘;;“'“ g gg 5 Eg;; ; 32
- ¢ ' 0.072
gereklidir Katihyorum 162 (970) 150 (993) 155  (945)
Powerboit sl ders anfamay fmgoun 1160209 e 0B
kolaylastirir Katiliyorum 149 (89,2) 133 (881) 144  (87.8) )
Katilmiyorum 424 3 @20 4 (24
Her ders kurulunun son dersi vaka -
tartsmalarina ayrimahdir Fikrim Yok 17 (102) 18 (119 13 (79 g3
Katiyorum 146 (87,4) 130 (861) 147  (896)
Katilmiyorum 106 3 @20 3 (18
Anatomik maketler teorik bilgilerin kolay A LBYOH 0 ©0) 100 39 s
anlasilmasini saglar Katihyorum 166 (99,4) 147 (974) 158  (963)
Katilmiyorum 88 (527) 30 (199) 22 (134)
Kurullardaki Anatomi ders saatleri yeterlidir ~ Fikrim Yok 22 (132) 20 (132) 40 (244) <0001+
Katiliyorum 57 (341) 101 (669) 102  (622)
Katilmiyorum 25 (150 52 (344) 38 (232)
Anatomi dersleri sabah olmalidir Fikrim Yok 20 (12,0) 53 (351) 43 (262) <0001+
Katliyorum 122 (731) 46 (305) 83  (50,6)
. Katilmiyorum 2 (12) 0 00 11 67)
Ders materyalleri (pdf dosyalam, sunumlar, B0 P 6 10 9 55 oo
sizimler vb ) web sayfasinda yer almalidir.  Katihyorum 162 (970) 145  (960) 144  (87.8)

e . o y Katilmiyorum 21 (126) 11 (73) 26 (159)
interaktif 3 D Anatomi programlari derslerde YO 3 Gz 29 16 08 <o
kullamImaldir. Katilyorum 108 (64,7) 128 (848) 122 (744)

Her kurulda konuyla alakali quiz seklinde gﬁ(‘r‘f:'z‘;;“"‘ ;2 g;g ?5} Sgg g; ggﬂ

” " »- <0.001*
g testleri 62 (37,1) 48 (318) 94  (57.3)
G ' _— Katilmiyorum 61 (365) 41 (272) 66 (402)

Kurul /Final simavlarinda Kiinik sorularin b4 Yo 2 (71 58 31 (189 oo
sayist arttriimahidir Katihyorum 44 (263) 65 (430) 67  (409)
Ko i smatarnda o soru s SO 8 @A) o (o014 (69

3 (13 5,3 3 5) - <0.001*
yeterlidir Katiliyorum 140 (838) 134 (887) 118  (72,0)
. . . Katilmiyorum 23 (138) 57 (377) 46  (280)

Kurul /Final sinavlarinda gizim (resim) Fiktim Yok 3 Gow 2o 2 128 o
mutlaka yer almalidir Katihyorum 110 (659) 52 (344) 97 (591)
Katilmiyorum 7 (42) 2 (9 12 (@73

Laboratuvar dersleri yararhdir Fikrim Yok 2 (12) 0 (0,0) 5 (30)  <0.001%
Katihyorum 158 (946) 139 (921) 147  (896)
Katilmiyorum 9 (54) 24 (159) 25 (152)

Laboratuvar ders saatleri artturlmaidir Fikrim Yok 6 (36) 15 (99) 21 (128) <og01*
Katiiyorum 152 (9L0) 112 (742) 118 (720)
Katlmiyorum 3 (18) 7 (46) 11 67)

Daha iyi organize edilmelidir Fikrim Yok 6 (36) 13 (86 13 (7.9)  0.057
Katiliyorum 158 (946) 131 (868) 140  (854)
R Katilmiyorum 9 (54) 30 (199) 20 (122)

Laboratuvar dersleri teorik derslerden daha 1O 5 @0 MO2s ® 1) o
snemlidir Katihyorum 143 (856) 87 (576) 116  (707)
ok I Katilmiyorum 0 (00) 1 (73 18 (1.0

Kadavra diseksiyonu anatomi egitiminin Fikrim Yok % (156) B (68 24 (148 oo
olmazsa olmazidir Katihyorum 141 (844) 115 (762) 122 (744)

n: sayi;f(%): yiizde; Chi Square test; Exact test;a:0.05;* gruplar arasindaki dagilimsal farklilik istatistiksel olarak

anlaml

Tdim ogrencilerin %96,9’u “Anatomi dersi iyi
bir hekim olmam icin gereklidir’, %88,4'l
“PowerPoint sunular dersi anlamayi kolaylas-
tirr” ve %97,7'si ise “Anatomik maketler teorik
bilgilerin kolay anlasilmasini saglar” ifadelerine
katihyorum yanitivermislerdir. Donem | 6grenci-
lerinin %34,1'i, donem Il 6grencilerinin %66,9'u,
donem Il 6grencilerinin %62,2'si “Kurullardaki
Anatomi ders saatleri yeterlidir” ifadesine kati-
hyorum cevabi verdiler. Kurullardaki Anatomi
ders saatlerinin yeterliligi konusunda dénem |,
donem Il ve donem Ill 6grencilerinin goris fark-
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hliklarr anlamli bulunmustur (p<0,001). Donem
| 6grencilerinin %73,1'i, donem Il 6grencilerinin
%30,5'i, donem Il 6grencilerinin %50,6's1 “Ana-
tomi dersleri sabah olmalidir”ifadesine katiliyo-
rum yanitini vermislerdir. Anatomi derslerinin
sabah islenmesi konusunda dénem |, donem
I ve donem Il 6grencilerinin gorus farklihk-
lart anlamli bulunmustur (p<0,001). “Her ders
kurulunun son dersi vaka tartismalarina ay-
rimalidir” ifadesine tim ogrencilerin %87,8'i
katiliyorum cevabi vermislerdir. Tum 6grenci-
lerin %93,6's1 “Ders materyalleri (pdf dosyalari,
sunumlar, ¢izimler vb.) fakilte web sayfasinda
yer almalidir’, %74,3'U ise “Iinteraktif 3D Anato-
mi programlari derslerde kullaniimadir”” ifade-
sine katiliyorum cevabini verdiler Tablo 1 ve 2.
Donem | 6grencilerinin %37,1'i, donem Il 6g-
rencilerinin %31,8'i, donem [l 6grencilerinin
%57,3'l “Her kurulda konuyla alakali quiz sek-
linde degerlendirme testleri yapiimalidir”ifade-
sine katihyorum yanitini verdiler. Her kurulda
konuyla alakali quiz seklinde degerlendirme
testleri yapilmasi konusunda dénem [, donem
[l ve donem Il 6grencilerinin gorus farklihk-
lar anlamh bulunmustur (p<0,001). Dénem |
ogrencilerinin %34,1'i, donem Il 6grencileri-
nin %66,9'u, donem Il 6grencilerinin %62,2’si
“Kurullardaki Anatomi ders saatleri yeterlidir”
ifadesine katiiyorum yanitini verdiler. istatis-
tiksel olarak donem |, donem Il ve donem Il
ogrencilerinin goris farkhliklar anlamli bulun-
mustur (p<0,001). Sinavlarda klinik soru sayi-
sinin arttirilmasi konusunda donem |, donem
[l ve donem Il 6grencilerinin gorus farkliliklari
anlamh bulunmustur (p<0,001). Dénem | 6g-
rencilerinin %26,3'lG, donem |l 6grencilerinin
%43'l, donem Il 6grencilerinin %40,9'u “Kurul
veya Final sinavlarinda klinik soru sayisi arttiril-
malidir” ifadesine katiliyorum cevabi verdiler.
Tdm o6grencilerin %81,3’G “Sinavlarda anatomi
soru sayisi yeterlidir” ifadesine katiliyorum ya-
nitini verdiler. Donem | 6grencilerinin %65,9'u,
dénem Il 6grencilerinin %34,4'G, donem |lI
ogrencilerinin %59,1i “Sinavlarda c¢izim (re-
sim) mutlaka yer almalidir” ifadesine katiliyo-
rum cevabini verdiler. Ancak, donem |, donem
[l ve donem Il 6grencilerinin gorus farkliliklari
anlamli bulunmustur (p<0,001) (Tablo 1 ve 2).
Tim o6grencilerin %92,1'i “Laboratuvar ders-

leri yararlidir” ifadesine katiliyorum cevabi
verirken, %71,82'si ise Laboratuvar derslerini
teorik derslerden daha énemli buldular. Og-
rencilerin %89'u “Anatomi laboratuvari daha
iyi organize edilmeli’, %79,3'U ise “Laboratu-
var ders saatleri arttinlmadir” ifadesine ka-
tilyorum cevabi verdiler. Bir diger onemli
bulgu 6grencilerinin %78,4'G “Kadavra disek-
siyonu anatomi egitiminin olmazsa olmazidir”
ifadesine katiliyorum yaniti verdiler (Tablo 1).

TARTISMA

Anatomi bilimi tarih boyunca hep tip egitiminin
temel tasi olmustur. Zaman icerisinde gelisen
pedagojik yontemlerin silizgecinden 6nemini
koruyarak gegse de, tip fakdltelerin muifredat
programlarinda anatomi ders saatlerinin azal-
tilmaya baslandigi gorilmektedir. Halbuki, ana-
tomi bilgisi hastanin muayenesinde, taninin
konulmasinda, bulgularin hasta ve diger hekim-
lerle paylasilmasinda dnemli rol oynamaktadir.
Temel bilimler icerisinde yer alan bircok bilim
dallarinin miufredatlarinin, hekimlerin profes-
yonel mesleki yasamlarindaki ihtiyaglara bagh
olarak degistigi ve bir "Cekirdek Egitim Prog-
ramina” dahil edildigi gorilmektedir. Saglik ¢a-
hsanlarinin ortak bilgi platformu olan anatomi
biliminin, mifredat degisikliklerinden daha az
etkilenecedi distnilmektedir. Anatomi bilgisi
cerrahlarin yetismesi ve ameliyat tekniklerinin
ortaya konulmasinda ayri bir éneme sahiptir
(9). Calismamizda 6grencilerin %96,9'u “Anato-
mi dersi iyi bir hekim olmam igin gereklidir” sek-
linde gorus belirtmistir. Bu da hekimlerin elde
ettikleri temel tibbi becerilerini etkili bir sekilde
uygulayabilmelerinin, iyi bir anatomi bilgi sevi-
yesi ile saglanacagi gercegi ile 6rtismektedir.
2014 yilinda yapilan bir calismada hemsirelik
ogrencileri anatomi egitiminin mesleki yasan-
tilart icin cok dnemli oldugunu bildirmistir (10)
“Kurullardaki anatomi ders saatleri yeterlidir”
ifadesine toplam 6grencilerin %53,9'u katihyo-
rum yanitini verdi. Ancak, Donem | 6grencile-
rinin %52,7'si bu ifadeyi katilmiyorum seklinde
yanitlarken, Dénem Il 6grencilerin %66,9'u ve
Donem Ill 6grencilerin %62,2'si katiliyorum sek-
linde yanitladi. Donem | mifredatinda anatomi
dersi son 3 kurulda yer almakta olup, 38 saat te-
orik ve 50 saat pratik egitimden olusmaktadir.



Donem Il'de ise anatomi dersi her ders kurulun-
dayeralmaktadir. Dénem I'deki anatomi ders sa-
atlerinin az olusu, 6grencilerin farkli cevap ver-
melerine neden oldugunu dusinmekteyiz. Tip
fakultesi 6grencilerinin yeterli anatomik bilgiye
sahip olduklarini distinmelerinde; anatomi 6g-
reniminin bilgileri 6grenme, unutma, yeniden
yapilandirma ve uygulama asamalarindan olu-
sanzihinsel sirecleriicermesietkiliolmustur (11,
12). Uzmanlara gore en verimli saatlerin sabah
yadavucuduniyice dinlenmis oldugu saatlerdir.
Bu zaman araliginda zihnin uyanik ve dikkatin
en yuksek seviyede oldugu ifade edilmektedir
(13). Calismamizda 6grencilerin %52,1°i haftalik
ders programinda anatomi derslerinin sabah
saatlerinde islenmesi gerektigini bildirmis olup,
Ozellikle sabah saatlerinde anatomi derslerine
Donem | 6grencilerinin diger donem 6grenci-
lerine kiyasla daha ytiksek bir katilim gosterdigi
gOrilmustir. Bu farkin Donem | 6grencilerinin
girmis olduklar Yiksekogretime Gegis Sinavi
(YGS) ve Alan Yeterlilik Testleri (AYT) sinavla-
rindan kalan ders calisma aliskanliklarinin hala
devam etmesinden ve uykularini daha kaliteli
aldiklarindan kaynaklandigini distinmekteyiz.

Gelisen teknoloji ile geleneksel sinif ortamlar
yavas yavas yerini yeni 6grenme ortamlarina
birakmaktadir. Daha 6nceki yillarda tilkemizde
anatomi egitiminin teorik kisminda egitmen-
ler derse ait 6nemli gorselleri yazi tahtasi tze-
rine ¢izerek anlatirlardi. Sinif ortaminda kul-
lanilan PowerPoint sunumlan bilgilerin daha
kolay iletilmesini saglamistir. Ayrica, egitmen-
ler 6nemli bulduklar konulari ¢gesitli gorseller
ve animasyonlarla zenginlestirerek daha ko-
lay anlatma olanagi bulmuslardir. 2015 yilinda
140 Tip Fakiltesi 6grencisi ile yapilan bir ¢a-
hsmada o6grencilerin %90,7’sinin  PowerPoint
sunumlarinin anatomi egitimin kolaylastirdi-
gini ifade etmislerdir (14). Baska bir calismada
ise bu oran %66,10 olarak bildirilmistir (15).
Bizim calismamiz da ise bu oran %88,40'dr.
Sonucun yiiksek ¢ikmasinin nedeni gliniimuz-
de o6grencilerin ders sunularina ve interaktif
3D anatomi programlarina, bilgisayar, internet
ve cep telefonlarn vasitasiyla kolay erisilebilir
olmasindan kaynaklandigini disiinmekteyiz.
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Bulgularimizin yukarida belirtilen ¢alismalar ile
uyum igerisinde oldugu gorilmektedir. Bir di-
ger teknolojik Urilin ise 3D yazicilar ile uretilen
anatomi egitim maketleridir. Bunlar laboratu-
var egitiminde yaygin olarak kullaniimaktadir.
Seker ve ark!larn (2013) calismalarinda kulla-
nilan egitim modellerin ne kadar mikemmel
olursa olsun yakin zamanda insan kadavrasi
ile egitimin yerini alamayacagini bildirilmis-
lerdir (4). Donem Il ve Donem Il 6grencileri ile
yapilan bir baska arastirmada ise ogrenciler
laboratuvar egitiminde maket ve kadavranin
birlikte kullanilmasi gerektigini, ayrica egi-
tim maketlerinin anatomik yapilarin 6grenil-
mesini kolaylastirdigini ifade etmislerdir (16).
Bizim calismamizda ise o6grencilerin %97,7'si
anatomik egitim maketlerinin konularin daha
kolay anlasiimasini sagladigini bildirmislerdir.

Kadavra temin etmenin zorlugu ve artan ma-
liyetler sebebiyle baz fakiiltelerde kadavra di-
seksiyon dersleri yeterince yapilamadigindan
egitimciler bilgisayar temelli (animasyon, 3D
goruntdler) teknolojileri kullanmaya buyk ilgi
gOstermeye baslamistir (17). Son yillarda gorin-
tileme teknolojisinin gelismesine paralel ola-
rak anatomik yapilarinda daha ayrintil bir sekil-
de goruntilenmesine imkan saglanmistir (18).
Elde edilen bu gorintiler, teknoloji yardimiyla
anatomik yapilarin daha ayrintili bir sekilde
gosterildigi 3D etkilesimli simUlasyonlar haline
donismaustir (19). Yapilan arastirmalar noroa-
natomi gibi anlamasi zor ve karmasik derslerin,
3D platformlarinin yardimiyla bircok yapinin
sanal olarak anlatildigi konulari iceren simdulas-
yonlar ile anatomi dersini 6grenmeyi kolaylas-
tirdig1 bildirilmistir (20, 21). Ayrica, 6grenciler
interaktif 3D platformlarindan olusan program-
lari herhangi bir egitmene gerek duymadan
kolayca kullanabilirler (22). Baska bir calismada,
laboratuvar egitimlerinde bir ¢esit interaktif 3D
platformu olan “Virtual Human Dissector” prog-
rami kullanan 6grenciler ile kadavra ve egitim
maketi kullanan 6grencilerin sinavlarda benzer
notlar aldiklari bildirilmistir (23). 2015 yilinda
Murgitroyd ve ark. tarafindan yapilan bir ¢a-
lismada “interaktif 3D uygulamalari icin sinir-
siz olanaklara sahip yardimci bir platformdur”
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vurgusu yapilmistir (24). 2019 yilinda 236 Tip
Faklltesi 6grencisi Gizerinde yapilan baska bir
calismada 6grencilerin %90,68'i e-6grenmenin
konularin  6grenilmesine yardimci oldugunu
bildirirken, %84,32'si ise geleneksel 6grenme
biciminin e-6grenme ile takviye edilmesi ge-
rektigini onermislerdir. Ancak, arastirmacilar bu
iki grup arasinda istatistiksel bir anlamliligin ol-
madigini bildirmistir (25). Mevcut arastirmanin
gerceklestigi faklltenin herhangi bir interaktif
3D platformuna aboneligi bulunmamaktadir.
Bu platformun temininin mevcut Universitede
saglik alaninda egitim veren diger birimlerinde
asistan ve 6grenci egitimlerine katki saglayaca-
gini distinmekteyiz. Tim bunlar dikkate alindi-
ginda “Derslerde interaktif 3D platformlarindan
da faydalanilmalidir” ifadesine %74,32 kisi kati-
hyorum seklinde yanit vermislerdir. Bu cevap-
lar da bizlerin 6ngorisini desteklemektedir.

Yapmay! planladigimiz bir uygulama da ders
materyallerinin (pdf, sunumlar, ¢izimler vb.) fa-
kllte web sayfasinda yer almasidir. Bununla il-
gili olarak katihmcilarin %93,60"1 olumlu yanit
vermislerdir. 2002 yilinda yapilan bir ¢alisma-
da, arastirmacilar genel ve gelisimsel anatomi
puanlandirmalarini (1'in “Kesinlikle Katilmiyo-
rum” ve 5'in “Kesinlikle Katiliyorum; 1'den 5'e
kadar olan bir aralikta) istemislerdir. “Tim ders-
lerin animasyonlu PowerPoint ile sunulmasi
bir gelismedir” ifadesi icin 6grencilerin verdigi
yanitlarin ortalama puani 4,7'dir. “Web sayfa-
sinda PowerPoint sunumlarinin bulunmasi bir
gelismedir” ifadesine ise 5,0 puan vermislerdir
(26). Yapmay planladigimiz bir baska uygula-
ma ise her ders kurulunun son ders saatini vaka
tartismalarina ayirmayi dustinmekteyiz. Vaka
tartismalarinin, 6grencilerin akil yiriitme, ba-
gimsiz dusiinme ve problem ¢dzme becerileri-
nin gelismesine katki saglayacag: bildirilmistir
(27). Baska bir calismada ise 6grencilerin % 67’si
anatomi derslerinin klinik bilgilerle beraber an-
latilmasiniisterken yine 6grencilerin % 90,1'i kli-
nik bilgilerle birlikte verilen anatomi egitiminin
kendilerine olumlu katkilar saglayacagini ifade
etmistir (28). Bizim calismamizda ise 6grenci-
lerin % 87,8'i her ders kurulunun son dersinde
vaka tartismalarinin yapilmasini istemislerdir.

Kadavra, vital fonksiyonlarini tamamen yitirmis
bir insanin bedeninin egitim ve arastirmalarda

incelenmek amaciyla muhafaza edilmesidir. Ka-
davra diseksiyonlari anatomi egitiminde altin
standart olarak kabul edilmektedir (29). Bugiin
tip fakultesinin Anatomi egitimde yogun bir
sekilde kadavra kullanilmaktadir. Lakin Ulke-
mizde bagis sayisi yetersizliginden dolayi top-
lam kadavra sayisinda eksiklik bulunmakta ve
bu durum da Anatomi egitiminin en ciddi so-
runlarindan birisi olarak karsimiza ¢ikmaktadir
(3). Calismamizda ankette katilan 6grencilerin
%92,1'i laboratuvar uygulamalarini 6nemli bu-
lurken, teorik dersleri dGnemli bulanlarin sayisi
ise %71,8'i dir. Donem | 6grencilerinin % 94,6'si
bu ifadeye verdikleri “Katiliyorum” yaniti ista-
tistiksel olarak anlamli ¢cikmistir. Fakultemizde
ogrenci egitimlerinde kullandigimiz anatomi
laboratuvarinin artan 6grenci sayisina cevap
verecek buyuklikte olmamasi, kadavra azlig
ve destekleyici anatomik modellerinin azhig
egitiminin  verimliligini kisitlamaktadir. Tim
bu olumsuzluklar 6grenci anketlerine % 89'u
laboratuvarin daha iyi organize edilmesi, %
79,3'U pratik ders saatlerinin yeterli olmadigi,
% 78,40 kadavra diseksiyonlarinin ¢cok 6nem-
li oldugu seklinde yansidigi gorilmektedir.
Hekimlerin mesleki evrensel temel gereklilik-
leri saglamasi gerektigini diisiinmekteyiz. Bu
amacla Tip fakiltesi donem |, Il ve Il 6grenci-
lerinin anatomi egitimi hakkinda goruslerinin
degerlendiriimesi amaciyla yapilan bu calis-
manin sonuglari ve 6neriler asagida verilmistir.

Ogrenciler internet ortaminda ders materyalle-
rine kolay ulasabilecegi, interaktif 3D anatomi
egitim programlarindan faydalanmak, vaka tar-
tismalari yapmak, anatomi laboratuvar sartlari-
nin (6grenci kapasitesi, yeterli kadavra ve maket
sayisit) duzeltilmesiniistemektedirler.Elde edilen
geri bildirim sonuglarinin sonraki yillarda egitim
strecine yansitilmasini planlamaktayiz. Ayrica,
calismamizin anatomi egitiminin gelistiriime-
sinde ve diger bilim dallarina yol gosterici nite-
likte olmasinda etkili olacagini diisinmekteyiz.
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BY ATORVASTIN AND ROSUVASTATIN
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OZET

AMAG: Statinlerin bazi hastalarda myopatiye yol agmasi nede-
ni ile hastanin tedaviye uyumu azalmakta, ilacin kullaniimasina
son verilmekte veya kullanilan ila¢ degistirilmektedir. Bu calis-
mada statinlerin myopatiye neden olabilecegi iki durum olarak
oksidatif stress ve inflamasyon Uzerinde calisiimis ve Kafeik asit
fenil ester (CAPE)'in koruyucu roli deneysel olarak test edilmis-
tir.

GEREC VE YONTEM: Calismada rabdomiyosarkom (RD) hiicre
hatlari kullanilmistir. Hiicreler kontrol, atorvastatin, rosuvas-
tatin, CAPE, atorvastatin+CAPE ve rosuvastatin+CAPE olmak
lzere 6 gruba ayrilmistir. Spektrofotometrik olarak Total Antiok-
sidan Kapasite (TAC), Total Oksidan Kapasite (TOC) ve Oksidatif
Stres indeksi (OSI) analizleri yapilmis; interldkin 6 (IL-6) diizeyle-
ri hem protein diizeyinde hem de real time PCR ile mRNA ekp-
resyonu diizeyinde gosterilmistir.

BULGULAR: Kontrol grubunda 1739 olan OSI atorvastatin uy-
gulamasi ile 3814%e ¢cikmis, atorvastatinin CAPE ile kombinasyo-
nu sonucunda ise 2109'a inmistir. Rosuvastatin ve Rosuvastati-
nin CAPE ile kombinasyonu sonucunda kontrol grubuna gore
OSI bakimindan bir degisiklik olmamistir. Atorvastin grubunda
IL-6 mRNA ekspresyon diizeyleri kontrol grubuna benzer bulu-
nurken, Rosuvastatin grubunda kontrol grubuna nazaran 2,369
kat artis gdzlenmistir. Rosuvastatinin CAPE ile kombinasyonu
neticesinde IL-6 mRNA ekspresyon diizeylerinin kontrol grubu
seviyesine cekildigi tespit edilmistir.

SONUC: Bu calismada Atorvastatinin RD hiicre hatlarinda oksi-
datif stresi tetikledigi, rosuvastatinin ise IL -6 mRNA ekspresyon
diizeyini artirarak proinflamasyona giden stirecin 6niini agtigi
go6zlemlenmistir. Atorvastatinin neden oldugu oksitadif stresin
ve rosuvastatinin neden oldugu inflamasyonun baskilanmasin-
da CAPE kombinasyonunun islevsel oldugu tespit edilmistir.
Bu bakimdan tedavide atorvastatin ve rosuvastatinin CAPE ile
kombinasyonunun statinlerin neden oldugu kas hasari tizerine
hasta yararina olumlu sonuglarinin olabilecedi gosterilmistir.

ANAHTAR KELIMELER: Atorvastatin, Rosuvastatin Kalsiyum,
Miyopati, Kafeik Asid Fenetil Ester.
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ABSTRACT

OBJECTIVE: Due to the fact that statins cause myopathy in
some patients, the patient's compliance with the treatment
decreases, and the treatment is interrupted or drug is changed.
In this study, oxidative stress and inflammation, two conditions
in which statins can cause myopathy, were studied and the pro-
tective role of Caffeic acid phenethyl ester (CAPE) was tested
experimentally.

MATERIAL AND METHODS: Rhabdomyosarcoma (RD) cell li-
nes were used in the study. Cells were divided into 6 groups
as control, atorvastatin, rosuvastatin, CAPE, atorvastatin+CAPE
and rosuvastatin+CAPE. Total Antioxidant Capacity (TAC), Total
Oxidative Capacity (TOC), and Oxidative Stress Index (OSI) anal-
yzes were made spectrophotometrically; Interleukin 6 (IL-6) le-
vels were demonstrated both at the protein level by ELISA and
at the level of mRNA expression by real time PCR.

RESULTS: OSI, which was 1739 in the control group, increased
to 3814 with atorvastatin application and decreased to 2109
with the combination of atorvastatin and CAPE. There was no
change in OSl levels in Rosuvastatin and Rosuvastatin and CAPE
combination compared to the control group. While IL-6 mRNA
expression levels were found to be similar to the control group
in the atorvastin group, an increase of 2.369 times was obser-
ved in the Rosuvastatin group compared to the control group.
As a result of the combination of rosuvastatin with CAPE, it was
determined that IL-6 mMRNA expression levels were reduced to
the level of the control group.

CONCLUSIONS: In this study, it was observed that atorvasta-
tin triggered oxidative stress in RD cell lines, while rosuvastatin
increased the expression level of IL-6 MRNA and paved the way
for the process leading to proinflammation. The combination
of CAPE was found to be functional in suppressing oxidative
stress caused by atorvastatin and inflammation caused by rosu-
vastatin. In this regard, it has been shown that the combination
of atorvastatin and rosuvastatin with CAPE may have positive
results for the benefit of the patient on muscle damage caused
by statins.

KEYWORDS: Atorvastatin, Rosuvastatin Calcium, Myopathy,
Caffeic Acid Phenethyl Ester.
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GiRiS

Sterol biyosentez yolagindaki kilit adimlardan
biri olan Hidroksimetilglutaril-CoA (HMG-CoA)
rediktaz enziminin inhibitorleri olan statinler,
mantar kokenli molekillerdir. Statinler, gliclu
kolesterol dusirtcuilaglardir ve kardiyovaskdler
hastaliklarin 6nlenmesine olaganistu katkilar
saglamistir. Statin kullanimi nedeniyle kas agri-

si, miyotoksisite ve rhabdomyoliz gelistigi 6n-
ceki calismalarda siklikla rapor edilmistir (1 - 4).

Statinler giinimuzde dislipidemiye bagh kardi-
yovaskuler hastaliklarin 6nlenmesi ve tedavisi
icin en etkili oral ajanlar olarak bilinmektedir.
Atorvastatin ve rosuvastatin aktif (3-hidroksi
asit formunda recete edilmektedir. Statinlerin
farmakolojik tepkisi, HMG-CoA rediktazi inhi-
be edecekleri hepatosite ulasma yeteneklerine
baghdir (5). HMG-CoA rediktazin inhibisyonu
sadece kolesterol sentezini degil, ayni zaman-
da ubikinon, steroidler, safra asitleri, D vita-
mini ve ayrica geranilgeranil pirofosfat ve far-
nesil pirofosfat sentezini de azaltmaktadir (6).

Propolisin 6nemli bir fenolik aktif bileseni
olan kafeik asid fenetil ester (CAPE), antimik-
robiyal, antitimoral, antioksidan, antiinfla-
matuar ve benzeri gibi genis bir farmakolojik
aktiviteye sahiptir (7). ROS'u temizleme ve im-
munomodilatér yetenekleri nedeniyle, CA-
PE'nin kardiyomiyosit apoptozunun zayifla-
masi ve miyokardiyal enfarktlis boyutunun
azaltilmasi dahil olmak Uzere hem in vitro
hem de in vivo calismalarda kalp kasi koru-
yucu etkinlikte oldugu bildirilmistir (8, 9).
Bu arastirmada atorvastatin ve rosuvastin
uygulanan Rhabdomyosarkom (RD) hiicre
hattinda bu statinlerle CAPE kombinasyo-
nunun inflamasyon ve oksidatif stress Uze-
rine etkisinin incelenmesi hedeflenmistir.

GEREC VE YONTEM

Bu calismada Turkiye Sap Enstitlist hicre kilta-
ri katalogundan elde edilen insan rabdomiyo-
sarkom hiicre hatlari olan RD hiicre hatlarn kul-
lanildi. Hicreler %10 (v/v) oraninda isi ile inaktif
edilmis fetal bovibe serumu (FBS) ve 5 mM glu-
tamin, 100 U/ml penisilin, 1 mM sodyum piru-
vat iceren DMEM besiyerinde 37°C, %5 CO2 ve
%95 hava iceren bir atmosferde inklibe edildi.

MTT Hiicre Viabilite Testi

Hilcre canliigi olcimi icin metabolik olarak
aktif huacreler tarafindan rediiksiyona ugrati-
larak formazon kristallerini olusturan MTT ayi-
racinin(3-(4,5-dimethylthiazol-2-yl)-2,5-dip-
henyl-2H-tetrazolium bromide)kullanildigi MTT
testi yapildi (10).96 kuyucuklu well platelere
her bir kuyucuga 1x10* hiicre olacak sekilde
ekim yapildi. Hicreler flask tabanina yapisip
%70'ini kapladiginda 1C50 doz belirleme ca-
ismasi icin ajanlarin uygulamasina gecildi.
Atorvastatin (was purchased from Adooq Bi-
oscience, Cat No: A11800), Rosuvastatin (was
purchased from Adooq Bioscience, Cat No:
A10810) ve CAPE(was purchased from Selle-
ckchem, Cat. No: S7414)'nin 24 saat sureyle
8 tekrar olacak sekilde 1 uM, 5 uM, 10 uM, 20
MM, 40 pM, 80 pM, 100 pM, 500 pM ve 1000 pM
konsantrasyonlarinda 8 farkli dozu uygulandi.
Tdm ajanlar DMSO'da ¢6zlldi ve kontrol gru-
bu hcrelerine ise %0.05 lik DMSO uygulandi.
Uygulama sonunda ajan bulunan mediumlar
taze ve FBS'’siz mediumla ile degistirildi. 100ul
medium hacmine 10 pl MTT soltsyonu (5mg/
ml) eklenerek 4 saat 37°C, %5 CO2 ve %95 hava
ortaminda inkiibe edildi. inkiibasyon sonunda
kuyucuklar bosaltildi, olusan formazon kristal-
leri 100 pl DMSO ile ¢oziinerek 570 nm dalga
boyunda Optik Dansite (O.D.) degerleri ELISA
readerda (Epoch, Biotek, USA) okundu. Kon-
santrasyon ve O.D. degerleri GraphPad Prism
version 8.0.1 (GraphPad Software, Inc., CA, USA)
programina girilip konsantrasyonlarin logarit-
malarinin normalize edilmis O.D. degerlerine
gore grafige gecirilip ICso dozlari hesaplandi.

Deney Gruplari

Calismada kontrol, atorvastatin, rosuvasta-
tin, CAPE, atorvastatin+CAPE ve rosuvasta-
tin+CAPE olmak Uizere 6 deney grubu kulla-
nildi. Her bir gruba bahsedilen ajanlar tek,
tek ve CAPE ile kombine edilmis halde 24
saat sureyle 1Cso dozlarinda maruz birakildi.

Hiicre Lizatlarimin Hazirlanmasi ve Total Protein Olcii-
mii

2,2x10°% hiicre olacak sekilde 100mm’lik pet-
ri kaplarina (VWR, PA, USA) hicrelerin eki-
mi yapildi. Petri kabi tabanini %70 kaplayan
hiicre hatlarina belirlenen 1Cso dozlarinda 24



saat boyunca Atorvastatin, Rosuvastatin ve
CAPE uygulamasi yapildi. Inkiibasyon sonun-
da medium atildi ve hiicrelerden buz Uzerin-
de lizis buffer (%1 TritonX 100, 50mM HEPES
Buffer, 100mM Na:HPO4.2H20, %8 protease
inhibitor cocktail) uygulamasi ile lizatlar elde
edildi. ilgili lizatlardan BCA metodu ( TaKaRa,
Shiga, Japan) ile total protein olcimu yapildi.

IL-6 Diizeylerinin Belirlenmesi

Lizatlardan IL-6 seviyeleri Olcimi ELISA Kiti
(eBioscience, Vienna, Austria) vasitasiyla ger-
ceklestirildi. Her grup icin Olcllen IL-6 degeri
o grubun total protein seviyelerine béliinerek
gruplar arasindaki IL-6 seviyeleri kiyaslandi.

TAC, TOC ve OSI Diizeylerinin Belirlenmesi

TOC ve TAC olcumleri Erel'in gelistirdigi me-
todlara gore (10, 11) yapildi. Her iki 6lcim so-
nucunda tespit edilen degerler total protein
degerlerine bolindu. TAC ve TOC ol¢imleri
yapildiktan sonra, oksidan ve antioksidan den-
geye iliskin daha net yorum vyapilabilmesi-
ne olanak veren oksidatif stres indeksi (OSI)
asagidaki formile gore hesaplandi (11, 12).

OSI=[(TOC,umol/L)/(TAC,(mmolTroloxEquiv/L)x 100]
Real Time QPCR

mMRNA transkripsiyon dizeyi analizlerinde kul-
lanilacak RNA'lar spin kolon yontemi ile ¢alisan
hazir ticari kit kullanilarak yapildi (EURx Gene-
Matrix, Gdansk, Poland, Catalog No: E3598).
izole edilen RNA'larin miktar tayini ve saflik de-
recesi Epoch Take3 plate sistemi kullanilarak
analiz edildi. PCR reaksiyonunda kalip olarak
kullanilmak Uzere her bir 6érnege ait RNA'dan
Tug alinarak once reverz transkriptaz (RT) ile
komplementari DNA (cDNA) sentezi yapildi.
Daha sonra her bir 6érnege ait cDNAden 1ul
alinarak tizerine SYBR green master miks ve bir
cift primer (oligonukleotid) konuldu. House ke-
eping gen olarak beta aktin (Forward: 5’- GCT-
CTTTTCCAGCCTTCCTT-3" / Reverse: 5-CTTCT-
GCATCCTGTCAGCAA-3’) kullanildi. Beta aktin
PCR protokolliinde PCR miksi hot start icin 95 °C
2 dk 1 dongu tutulduktan sonra 35 dongu 95
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°C 30 sn/62 °C, 30 sn/72 °C 45 sn termal profili
uygulandi. IL-6 geni icin Forward: 5-TGGTCTTT-
TGGAGTTTGAGGTA-3’ / Reverse: 5-AGGTTTCT-
GACCAGAAGAAGGA-3' primer olarak kullanildi.
IL-6 PCR protokoltide PCR miksi hot start icin 95
°C 10 dk 1 dongi tutulduktan sonra 40 dongi
95 °C 15 sn/60°C 60 sn/72 °C 30 sn termal profili
uygulandi. Elde edilen amplifikasyon egrilerine
ait dongu esigi (Ct) degerlerinden hareketle,
hedef genlerin mRNA ekspresyon diizeylerinin
nisbi degisimleri 222 metodu (13) ile REST2009
programi kullanilarak hesaplandi ve istatistigi
yapildi.

Etik Kurul

Bu calismada tamamen ticari olarak elde edilen
hicre hatlari tGzerinde laboratuvar deneyleri ya-
pilmistir, bu nedenle etik onayi gerektirmemek-
tedir.

istatistiksel Analiz

Calisma kapsaminda elde edilen veriler Grap-
hPad Prism version 8.0.1 (GraphPad Software,
Inc., CA, USA) programi kullanilarak analiz edildi.
Verilerin Kolmogorov-Smirnov testi ile normal
dagihm gosterip gostermedikleri analiz edildi.
Veriler normal dagilim gosterdigi icin U¢ ya da
daha fazla grubun kiyasi maksadiyla parametrik
testlerden One Way ANOVA testi kullanildi. De-
giskenler arasindaki iliskilerin incelenmesi icin
Dunnett’s korelasyon analizleri yapildi. P<0,05
istatistiksel anlamhlik diizeyi olarak kabul edildi.

BULGULAR

Atorvastatin 1Cso dozu 30,83 pM, Rosuvastatin
ICso dozu 149,6 uM ve CAPE 1Cso dozu 114 uM
olarak tespit edildi (Sekil 1).

LoglCg =275 M

LoglGeg= 1489 M
C e Ky 1486 M

6= 3083 .M
RE= 09963

=
g

Log ICy = 2.057 uM
1Cp= 1140 1M
RY=0.9484

=
2
o

=

Normalized Absorbance (%)
=
=
T

Normalized Absorbance (%)
s
Normalized Absorbance (%)

=
=
o

Log [Atorvastatin] Log [Rosuvastafin] Log [CAPE]

Sekil 1: Atorvastatin, Rosuvastatin ve CAPE'in ICso dozlari.
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Atorvastatin uygulanan grupta total oksidan
kapasite 0,02796 umol H202 Equiv./mg protein
olarak bulunurken total antioksidan kapasite
0,000748 mmol Trolox Equiv./mg protein ola-
rak tespit edilip, oksitatif stress indeksi 3814
olarak hesaplandi (Tablo 1, Tablo 2 ve Sekil 2).

Tablo1: Gruplar arasindaki OSI ve IL-6 dzeylerinin istatistiksel
karsilastirilmasi.

— - -
Parametreler Gruplarn birbirlerine (oS %95,00 giiven Diizeltimis p
kayast aral@ degieri
Kontrol vs. Rosuvastatin -57,65 -789,4 to 674,1 0,9997
Kontrol vs. Atorvastatin -2075 -2647 to -1502 <0,0001
Kontrol vs. CAPE -369,6 -892,9 t0 153,7 0,2549
Kontrol vs. Ros+CAPE 237,6 -39,69t0 514,9 0,1082
Kontrol vs. Ato+CAPE 8115 -1561 to -62,04 0,0302
Rosuvastatin vs.
e -2017 -2692 to -1341 <0,0001
Rosuvastatin vs. CAPE 312 1143 10 519,5 0,7899
Rosuvastatin vs.
R e 2953 -447,2 101038 0,7503
OS1(pg/ug protein) g cuvastatin vs.
- -753,9 1652 to 144,0 01186
Ato+Cape
Atorvastatin vs. CAPE 1705 945,7 to 2464 <0,0001
Atorvastatin vs.
R CAPE 2312 1618 to 3007 <0,0001
Atorvastatin vs. 1263 544,0 to 1982 0,0007
Ato+Cape
CAPE vs. Ros+CAPE 607,2 1,893 to 1213 0,0492
CAPE vs. Ato+Cape 4419 -1109 to 225,6 03146
Ros+CAPE vs. Ato+Cape -1049 -1855 t0-243,3 0,0096
Kontrol vs. Rosuvastatin 001126 0,002710 t0 0,01980 0,0234
Kontrol vs. Atorvastatin 001767 0,002436 t0 0,03290 0,0333
Kontrol vs. CAPE 0,02054 0,01382 t0 0,02726 0,0020
-0,001718 to
Kontrol vs. Ros + CAPE 0,008989 0,01970 0.0794
Kontrol vs. Ato+CAPE 0,01851 0,01280 to 0,02423 0,0018
Rosuvastatin vs. -0,001404 to
Atorvastatin 0,006413 0,01423 0.0842
Rosuvastatin vs. CAPE 0,009283 0,006161 t0 0,01241 0,0022
Rosuvastatin vs. Ros + -0,006409 to
CAbE -0,002267 0001874 0,2200
1L-6 (pg/ng protein) i;’jf‘c’zs},‘;"“ e 0,007255 0,003455 t0 0,01106 0,0080
-0,007765 to
Atorvastatin vs. CAPE 0.002870 001351 0.6755
Atorvastatin vs. Ros + -0,01660 to -
APy -0,008680 00007590 0,0390
Atorvastatin vs.
AosCAPE 0,0008423 -0,01067 to 0,01235 0,9966
-0,01825 to -
CAPE vs. Ros + CAPE -0,01155 0,004855 0.0108
-0,004534 to
CAPE vs. Ato+CAPE -0,002028 0,0004777 0.0872
Ros + CAPE vs.
Ao rCAPE 0,009523 0,003637 t0 0,01541 0,0130
P<0,05 istatistiki olarak anlamli kabul edilmistir.
Tablo 2: TOC, TAC ve OSI diizeyleri
Kontrol  Rosuvastatin _ Atorvastatin CAPE RostCAPE  Ato+Cape
Ortalama 001923 001704 0,02796> 0,02103 0,02172¢ 0,02818¢
Standart 0002518 0,003939 0,003867 0,003160 0,002016 0,003643
TOC  Sapma
Standart
ortalama 00006294 0001137 0001034 00007900 00005821  0,0009106
hatast
Ortalama 0001124+ 0000993 0000748  0001068@ 000151 00012112
Standart 0000142 0000205 00001288 00002937 00003248  0,0003618
TAC  Sapma
Standart
ortalama 0,0000355  0,00005918  0,00003442  0,00007343  0,00009375  0,0000046
hatast
Ortalama 17391 17972 38140 2109 15022 25514
Standart 3352 6295 6868 6229 3761 8726
oSl Sapma
Standart
ortalama 83,80 1817 1836 1557 1086 2182

hatasi
TOC (umol H202 Equiv./mg protein), TAC (mmol Trolox Equivalent/mg protein), OSI dizeyleri. Farkll iissil ifadeli

gruplar arasinda istz farklilik p<0,05 degeri ista olarak anlaml kabul edilmistir.
Total Oxidant Capacity - Total Antioxidant Capacity
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Sekil 2: Gruplar arasindaki TOC, TAC ve OSI diizeyleri.

Atorvastatinle beraber CAPE uygulanan grup-
ta total oksidan kapasite 0,02818 umol H202
Equiv./mg protein olarak tespit edilmisken an-
tioksidan kapasite 0,001211 mmol Trolox Equ-

iv./mg protein olarak bulunmus olup oksidatif
stress indeksi 2551 olarak hesaplandi (Tablo
1, Tablo 2 ve Sekil 2). Rosuvastatin uygulanan
grupta total oksidan kapasite 0,01704 pmol
H202 Equiv./mg protein olarak bulunurken to-
tal antioksidan kapasite 0,000993 mmol Trolox
Equiv./mg protein olarak tespit edilip, oksitatif
stress indeksi 1797olarak hesaplandi (Tablo 2).
Rosuvastatinle beraber CAPE uygulanan grup-
ta total oksidan kapasite 0,02172 pmol H20:
Equiv./mg protein olarak tespit edilmisken an-
tioksidan kapasite 0,00151 mmol Trolox Equ-
iv./mg protein olarak bulunmus olup oksidatif
stress indeksi 1502 olarak hesaplandi (Tablo 2).
IL-6 mRNA ekspresyon dizeyleri Rosuvastatin
grubunda kontrol grubuna nazaran 2,369 kat
(p=0,012), Atorvastatin grubunda 1,415 kat
(p=0,531) ve Ros+CAPE grubunda 1,223 kat
(p=0,565) uyarildi. CAPE ve Ato+CAPE gruplarin-
da ise IL-6 mRNA ekspresyon duizeyleri kontrol
grubuna nazaran sirasiyla 0,005 kat (p=0,001) ve
0,669 kat (p=0,734) baskilandi (Tablo 3, Sekil 3).

Tablo 3: IL-6 mRNA ekspresyon diizeylerinin kontrol grubuna
kiyasla nispi artiglarinin karsilastiriimasi.

Gruplar Ekspresyon Standart Hata P Degeri
Rosuvastatin 2,369 1,624-3939 0,012
Atorvastatin 1415 0,586 - 2,661 0531
CAPE 0,005 0,002-0,013 0,001
Ros+CAPE 1223 0,614-2,258 0,565
Ato+CAPE 0,669 0,026-6,718 0734
P<0,05 istatistiki olarak anlamh kabul edilmigtir.
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Sekil 3: Hiicre lizatlarindan elde edilen IL-6 protein miktarlari.

TARTISMA

CAPE uygulamasiyla hem hiicre lizatlarindan
elde edilen IL-6 seviyelerini (p=0,002) hem de
IL-6 mRNA ekspresyon duzeyleri kontrol gru-
buna nazaran disti (p=0,001). Bu bakimdan
literatlir verilerinde IL-6 blokorl olarak akta-
rlan CAPE icin bu bilgi dogrulanmis oldu (14,



15). Rosuvastatin uygulamasi IL-6 mRNA eks-
presyon duzeylerini artirmasina ragmen ayni
etki protein diizeyinde goérilmedi. Bu duru-
mun 24 saatlik uygulama suresi ile alakal ola-
bilecegi distinuldld. Rosuvastatin ile beraber
CAPE kombinasyonu hem IL-6 mRNA ekspres-
yon duiizeyini hem de IL-6 protein duzeylerini
kontrol grubuna kiyasla benzer degerlere in-
dirdi (p=0,565). Bu bakimdan Rosuvastatinin
proinflasmasyona neden olmasinin CAPE ta-
rafindan basari ile baskilandigi gosterildi.

Dinya genelinde en sik recetelenen koleste-
rol disUirlicl ilaclar olan statinler (16) nedeni
tam bilinmemekle beraber kas hasarina ne-
den olmaktadir (17). Bu calismada atorvas-
tatin grubunun TOC diizeyi kontrol grubuna
nazaran daha ylksek (p<0,0001), TAC ise daha
dusik tespit edildi (p<0,0001). Bu bakimdan
atorvastatinin RD hiicrelerinde antioksidan
kapasiteyi baskilamak ve oksidan kapasiteyi
tetiklemek suretiyle OSI degerini yukar ¢ekti-
gi ve kontrol grubuna nazaran oksidatif strese
neden oldugu goézlemlendi (p<0,0001)(Tablo
1, Tablo 2). Atorvastatinin neden oldugu oksi-
datif stress, CAPE kombinasyonu ile baskilandi
ve bu baskilanma istatistiksel olarak anlam-
I bulundu (p=0,0007). Buna ragmen yalniz
CAPE uygulanan hicrelerin TAC (p=0,9292),
TOC (p=0,0911) ve OSI (p=0,2549) degerle-
ri kontrol grubuyla benzerdi (Tablo 2, Sekil 2).

Bu bulgulara benzer sekilde Bouitbir ve ark.
statin kullanan ve myopati semptomlarina
rastlanan hastalarin deltoid kas biyopsilerinde
oksidadif stresin kontrol grubuna nazaran be-
lirgin bir sekilde daha yuksek oldugunu tespit
etmistir (18). Literatiir verileri ele alindiginda
Ozellikle atorvastatin grubunda elde edilen
oksidatif stres bulgularimizla celisen yayinlara
rastlanmis fakat bu yayinlarda deney materya-
li olarak kas hiicresi ya da kas biyopsi numu-
nesi degil hasta serumu kullaniimistir (19, 20).

Her ne kadar yukarida sunuldugu sekliyle ator-
vastatinin kaslarda oksidatif hasara neden ol-
masi ile alakal yayinlar olsa da bunun tersini
soyleyen yayinlara da rastlanmistir. Bu yayinla-
rnn ¢cogu hipekolesterolemili hastalarin statin

361

kullanimina yonelik calismalardir. Bilinmektedir
ki, hiperkolesterolemi, esas olarak nitrik oksiti
yok edebilen ve damar duvarindaki yararl ve
koruyucu etkilerini bozabilen serbest oksijen
radikallerinin Uretiminden kaynaklanan en-
dotelyal disfonksiyon ile iliskilendirilmektedir.
Dolayisiyla bash basina hiperkolesterolemi ok-
sidatif stres acisindan risk faktértuduar (21, 22).

Hali hazirda hiperkolesteroleminin yol actigi
bir oksidatif stresin oldugu in-vivo ¢alismalarda
Atorvastatinin hiperkolesterolemiyi baskilamak
suretiyle oksidatif stresten korunma acisindan
olumlu katkilarinin oldugu bilinmektedir (23).
Bu baglamda bu calisma kapsaminda ele alinan
her iki statin icin de uygulanan doz, uygulama
stresi ve hiperkolesterolemi varhiginin OSI de-
geri agisindan onemli oldugu distnulmustir.

Rosuvastatin uygulamasi sonucunda gerek
total oksidan kapasite (p=0,1749) gerek total
antioksidan kapasite (p=0,5305) gerekse de
oksidatif stress indeksi (p=0,9997) bakimin-
dan kontrol grubuna nazaran istatistiki anlam-
I olacak bir degisim olmadi (Sekil 2, Tablo 2).
Hicre lizatlarinda IL-6  seviyelerinin  tes-
pitinde; en ylksek oranda CAPE grubun-
da (p=0,002) olmak Ulizere Atorvastatin (p=
0,033) ve Rosuvastatin (p=0,0234) gruplarin-
da IL-6 seviyelerinin kontrol grubuna naza-
ran distigu gozlemlendi (Tablo 1, Sekil 3).

IL-6 mRNA ekspresyon duzeylerindeki Kontrol
grubuna nazaran Rosuvastatinin neden oldu-
gu artis istatistiksel olarak anlaml bulunurken
(p=0,012) Atorvastatin grubundaki eksresyon
dizeyi istatistiki olarak kontrol grubuna ben-
zer bulundu (p=0,531). Rosuvastatinin neden
oldugu IL-6 mRNA ekspresyon dizeyi artisi
CAPE kombinasyonu ile kontrol grubu sevi-
yesine indirildigi tespit edildi. Bu bakimdan
Rosuvastatinin neden oldugu IL-6 mRNA eks-
presyon duzeyi artisina CAPE tedavi edici et-
kide bulundu. Yalniz CAPE uygulanan grupta
tim gruplara nazaran IL-6 mRNA ekspresyon
dizeyinde dramatik bir sekilde diistis goz-
lendi bu dusts kontrol grubuna nazaran is-
tatistiki olarak anlamh bulundu (p=0,001).
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Bu sonuglar baglaminda CAPE'in IL-6 seviyele-
rini dustrmesi literatiir verileri ile uyumlu bu-
lunmustur (24, 25). CAPE'nin kardiyomiyosit
apoptozunun zayiflamasi ve miyokardiyal en-
farktis boyutunun azaltilmasi dahil olmak tze-
re hem in vitro hem de in vivo calismalarda kalp
kasi koruyucu etkinlikte oldugu bildirilmis olup
(8, 9) daha onceki literatlir verilerinde CAPE'in
statinlerle kombinasyonuna rastlanamadi. Bu
calismada in vitro olarak atorvastatinin RD hiic-
relerinde neden oldugu oksidatif strese karsi
CAPE'in koruyucu etki gosterdigi tespit edildi.
Ayrica Rosuvastatinin RD hiicrelerinde neden
oldugu inflamatuvar strecin CAPE tarafindan
baskilandigi tespit gosterildi. Bununla birlikte
CAPE’in atorvastatin ve rosuvastatinin neden
oldugu kas hasarina karsi olumlu etkilerinin
hangi mekanizmalarla gerceklestiginin aciga
kavusturulmasi icin hayvan deneyleri ve insan
calismalarina ihtiya¢ olacagi distintlmektedir.
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GENC HIPERTANSIYON HASTALARINDA NON-DiPPER HiPERTANSIYON
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NON-DIPPER HYPERTENSION AND BLOOD PRESSURE VARIABILITY IN YOUNG
HYPERTENSION PATIENTS
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OZET

AMACGC: Hipertansiyon, geng poptilasyonu da etkileyen ve kardi-
yovaskiiler mortaliteyi artiran global bir saglik sorunudur. Geng
hipertansif hastalar, yliksek kan basincina maruz kaldiklari stire
uzun oldugundan ug organ hasarina ve hipertansiyonun neden
oldugu komplikasyonlara daha yatkindirlar. Biz calismamizda
24 saatlik ambulatuar kan basinci 6l¢iimu ile geng hipertansif
hastalarin, 40 yas Ust hipertansif hastalara gore ortalama sisto-
lik ve diyastolik tansiyon degerlerini ve 6zellikle ug organ hasari
ile iliskili olan non-dipper hipertansiyon durumlarini ve kan ba-
sinci degiskenligini arastirmayi amacladik.

GEREC VE YONTEM: Calismaya, 83'ii genc hipertansif hasta
olmak Uzere toplam 337 hasta alindi. Hastalarin 24 saatlik tan-
siyon holter kayitlar retrospektif olarak incelendi. Hastalarin
ortalama sistolik ve diyastolik tansiyon dederleri, dipper ve
non-dipper hipertansiyon durumlari ve kan basinci degiskenli-
gi hesaplandi. Geng hipertansif hastalarin sonuglari, 40 yas Ustu
hipertansif hastalarla karsilastirild.

BULGULAR: Genc¢ hipertansif hastalarin, 24 saatlik diyastolik
tansiyon ortalamalari 40 yas Ustl hipertansif hastalara gore
daha yiksek saptandi. Non-dipper hipertansiyon olma duru-
muna gore her iki grup karsilastirldiginda, 40 yas ustl hipertan-
siyon grubunda non-dipper hipertansiyon olma durumu daha
yuksek bulundu. 24 saatlik diyastolik tansiyon degiskenligi,
geng hipertansif hastalarda daha yiiksek saptanirken, glindiiz
sistolik kan basinci degiskenligi, 40 yas Ustl hipertansif hasta-
larda daha yuksek bulundu.

SONUC: Geng hipertansiyon hastalarinda, 24 saatlik Ambula-
tuar kan basinci 6l¢imi (ABPM) ile non-dipper tansiyon olma
durumu ve kan basinci degiskenliginin degerlendirilmesi ug or-
gan hasari gelisimi yoniinden riskli hasta grubunu belirlemede
yardimci olabilir.

ANAHTAR KELIMELER: Genc Hipertansiyon, Non-dipper hiper-
tansiyon, Kan basinci degiskenligi
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ABSTRACT

OBJECTIVE: Hypertension is a global health problem that
also affects the young population and increases cardiovascu-
lar mortality. Young hypertensive patients are more prone to
end-organ damage and complications from hypertension due
to the long exposure time to high blood pressure. In our study,
we aimed to investigate the mean systolic and diastolic blood
pressure values of young hypertensive patients compared to
hypertensive patients over 40 years of age with 24-hour ambu-
latory blood pressure measurement, and especially non-dipper
hypertension states and blood pressure variability associated
with end organ damage.

MATERIAL AND METHODS: The study included 337 patients,
83 of whom were young hypertensive patients. 24-hour ambu-
latory blood pressure monitoring records of the patients were
reviewed retrospectively. The mean systolic and diastolic blood
pressure values, dipper and non-dipper hypertension status,
and blood pressure variability of the patients were calculated.
The results of young hypertensive patients were compared
with hypertensive patients aged above 40.

RESULTS: The mean 24-hour diastolic blood pressure was
found to be higher in young hypertensive patients than hyper-
tensive patients aged above 40. When both groups were com-
pared according to non-dipper hypertension, non-dipper hy-
pertension was found to be higher in the hypertensive patients
group aged above 40. While 24-hour diastolic blood pressure
variability was found to be higher in young hypertensive pa-
tients, daytime systolic blood pressure variability was found to
be higher in the hypertensive patients aged above 40.

CONCLUSIONS: Evaluation of non-dipper blood pressure and
blood pressure variability with 24-hour Ambulatory blood pres-
sure monitoring (ABPM) in young hypertension patients may
help to identify the patient group at risk for end-organ damage
development.

KEYWORDS: Young Hypertension, Non-dipper hypertension,
Blood pressure variability
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GiRiS

Hipertansiyon, Avrupa Kalp Cemiyetinin tani-
mina gore sistolik kan basincinin 140 mmHg
ve/veya diyastolik kan basincinin 90 mmHg’'nin
uzerinde olmasidir (1). Turkiye'de hipertansi-
yon gorilme prevalansi %24.8'dir (2). Geng hi-
pertansiyon, 40 yas altinda gorilmekle bera-
ber hipertansif hastalarin yaklasik %7-10'unu
olusturmaktadir (3). Hipertansiyon hastalarin-
da, hem sistolik hem de diyastolik kan basinci
yuksekligi gorulebilmekle baraber, izole sistolik
kan basinci veya izole diyastolik basinci yuk-
seklikleri de goriilebilmektedir. izole diyastolik
kan basing yuksekligi, siklikla endokrin sistem
kaynakli olurken izole sistolik kan basinci yuk-
sekligi siklikla nefrolojik kaynaklidir veya viicut
kiitle indeksindeki artis ile iliskilidir (4). izole
diyastolik hipertansiyon sekonder hipertan-
siyon ile iligkili iken diger hipertansiyon tiple-
ri genellikle primer hipertansiyon ile iliskilidir
(5). Hipertansiyon, sistolik ya da diyastolik tan-
siyonun yuksek olmasindan bagimsiz olarak
koroner arter hastaligi, miyokard enfarktis,
kalp yetersizligi, hemorajik ve iskemik serebro-
vaskuler olaylar, bobrek yetmezligi, aort disek-
siyonu gibi bircok hastaligin etiyolojisinde rol
oynamaktadir (6). Diyastolik hipertansiyonun
siklikla sekonder hipertansiyon ile baglantili ol-
masi nedeniyle altta yatan hastaligin tedavisi,
u¢ organ hasar riskinde koruyucu olmaktadir.
Tansiyon Olctimleri fiziksel aktivite, postir,
beslenme, emosyonel durum, agn, vicut si-
cakhgi, uyku ve uyaniklik gibi durumlara bag-
I olarak farklilik gosterebilir (7, 8). Normalde
uyku esnasinda tansiyon ortalamasi, uyanikhk
esnasindaki tansiyon ortalamasina gore dusus
gostermektedir. Uyku esnasinda beklenen tan-
siyon dustsinin olmamasi metabolizmada
bozulmaya isaret eder ve bu durumun sebebi
tam olarak aydinlatilamamis olmakla beraber
uyku esnasindaki sempatik sistem aktivite ar-
tisinin bu duruma neden olabilecegi dusinl-
mektedir (9). Uyku sirasinda meydana gelen
tansiyon degisimleri dipper ve non-dipper fe-
nomenleri ile isimlendirilir. Uyku esnasinda 6l-
cllen tansiyonlarin ortalamasinda, uyanikken
Olcllen tansiyonlarin ortalamasina gore %10
veya Uzerinde disme olmasina dipper tansi-
yon fenomeni, %10’dan az diisme olmasina da
non-dipper tansiyon fenomeni denir. Non-dip-

per hipertansiyonun artmis u¢ organ hasari ile
iliskili oldugu cesitli calismalarda gosterilmistir
(7,8, 10-12). Geng hastalarda gorilen hipertan-
siyonun tani ve tedavisi, genglerin toplumun
is glicindn 6nemli bir kismini olusturmasi ve
hipertansiyona maruz kalinan siirenin uzun
olmasi nedeniyle hem is glici kaybi, hem de
hipertansiyonun neden oldugu komplikasyon-
lar agisindan 6nemlidir. Calismamizda 24 saat-
lik ambulatuar kan basinci 6l¢imi (ABPM) ile
genc¢ hipertansif hastalarin, 40 yas Ustu hiper-
tansif hastalara gore ortalama sistolik ve diyas-
tolik tansiyon degerlerini, dipper ve non-dip-
per hipertansiyon durumlarini ve gin ici kan
basinci degiskenligini arastirmayr amacladik.

GEREC VE YONTEM

Arastirmamizda, 01.01.2015 ile 01.09.2022 yil-
lar arasinda merkezimizde takip edilen hiper-
tansiyon tanili 337 hastanin 24 saatlik ABPM so-
nuclan retrospektif olarak degerlendirilmistir.
Tansiyon o6l¢iimi icin noninvazif osilometrik
WatchBP ve Cardioline walk200b ABPM cihazlari
kullanildi. Cihaz glindiiz 30 dakika aralklarla ve
gece 60 dakika araliklarla 6l¢timler yapmis olup,
sistolik tansiyon ortalamasi 130 mmHg ve/veya
diyastolik tansiyon ortalamasi 80 mmHg uzerin-
de olan hastalar arastirmaya dahil edildi. Gece
tansiyon ortalamasi, gtindiiz tansiyon ortalama-
sina gore %10 ve daha fazla diisen hastalar dip-
per, %10'dan az disen hastalar ise non-dipper
tansiyonu mevcut olarak kabul edildi. 18 yas ile
40yasarasindaolan hastalar geng hipertansiyon
hastasi olarak kabul edilmis olup hastalarimizin
83'U genc¢ grupta, 254'U 40 yas ustl grupta yer
aldi. Kan basinci degiskenligi, 24 saatlik ABPM
kayitlarindan elde edilen verilerin standard sap-
masi olarak her iki grup icin ayri ayri hesaplandi.

Etik Kurul

Calisma icin Afyonkarahisar Saglik Bilimleri Uni-
versitesi Tibbi Etik Kurulundan 04/03/2022 tarih
ve 2022/3 sayih etik kurul onayi alinmistir.

istatistiksel Analiz

istatistiksel analizler icin Statistical Package for
the Social Sciences (SPSS) versiyon 15.0 kulla-
nildi. Strekli degiskenlerin karsilastirilmasinda
Student-t testi, kategorik degiskenlerin karsilas-
tinlmasinda Ki-kare testi kullanildi. Surekli de-
giskenler ortalamazstandart sapma ile katego-



rik degiskenler ylizde olarak ifade edildi. P<0.05
degeri anlamlilik dlizeyi olarak belirlendi.

BULGULAR

Calismaya toplam 337 hipertansiyon hastasi
alinmakla beraber bu hastalardan 83 tanesi, 40
yas alti 18 yas ustu, 254 tanesi ise 40 yas ustu idi.
iki grup arasinda 24 saatlik sistolik kan basinci
ortalamalarn arasinda istatistiksel olarak an-
lamli fark bulunmazken, diyastolik kan basinci
ortalamalari, geng hipertansiyon grubunda 40
yas Ustu hipertansiyon grubuna gore anlamh
olarak yuksek bulunmustur (sirasiyla p=0.96 ve
p<0.001). Sistolik kan basincinin glindiiz ortala-
ma degerleri bakimindan iki grup karsilastirildi-
ginda, iki grup arasinda anlamli fark bulunma-
makla beraber diyastolik kan basincinin gliindiiz
ortalama degerleri geng hipertansiyon grubun-
da 40 yas Ustl hipertansiyon grubuna gore is-
tatistiksel olarak yuksek bulunmustur (sirasiyla
p=0.35 ve p<0.001). Sistolik ve diyastolik kan
basincinin gece ortalama degerleri bakimindan
iki grup karsilastirildiginda, hem sistolik hem de
diyastolik gece ortalama degerleri, geng hiper-
tansiyon grubunda 40 yas ustu hipertansiyon
grubuna gore istatistiksel olarak yuksek bulun-
mustur (sirasiyla p=0.32 ve p=0.007). Non-dip-
per hipertansiyon olma durumuna gore her
iki grup karsilastinldiginda geng¢ hipertansi-
yon grubunda non-dipper hipertansiyon olma
durumu % 59 olarak bulunurken, 40 yas Ustu
hipertansiyon grubunda bu oran % 74 olarak
bulunmus olup 40 yas Ustl hipertansiyon gru-
bunda non-dipper olma durumu istatistiksel
olarak yuksek bulunmustur (p=0.009). Arteriyel
tansiyon verileri Tablo 1’ de gosterilmistir.

Tablo1: Genc hipertansiyon hastalari ile 40 yas st hipertan-
siyon hastalarinin kan basinci ortalamalarinin ve non-dipper
olma durumlarinin karsilastiriimasi.

40 yas ista Hipertansiyon P value

Parametre Geng Hipertansiyon

Hasta sayisi (n) 83 254

sistolik kan basmnci 151.3+10.5 151.4+10.6 0.96

(mmHg)
89.6+12.4

24 saatlik diyastolik kan 84.6:9.4

basmnci or talamasi (mmHg)

Sistolik kan basincinin 154.7+11.1 153.5¢11.1 035

giindiiz ortalama degerleri

93.5%£9.9 86.1+9.8 <0.001

(mmHg)

Sistolik kan basincinin gece 142.6+13.3 146.2+13.5 0.032

n
ortalama degerleri (mmHg)

Diyastolik kan basins ce 84.2+9.6 80.8+10.4 0.007
ortala

49(%59) 188(%74) 0.009
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Kan basinci degiskenligi acisindan iki grup kar-
silastinldiginda 24 saatlik sistolik kan basinci de-
giskenligi acisindan iki grup agisindan anlamli
fark bulunmazken 24 saatlik diyastolik kan ba-
sinci degiskenligi agisindan, genc hipertansiyon
grubunda 40 yas UstU hipertansiyon grubuna
gore anlamli olarak yuksek bulunmustur (sira-
siyla p=0.94 ve p=0.03). GUndiz diyastolik kan
basinci degiskenligi acisindan iki grup arasinda
anlaml fark bulunmazken giindiiz sistolik kan
basinci degiskenligi, 40 yas Gstl hipertansiyon
grubunda gen¢ hipertansiyon grubuna gore
istatistiksel olarak yiksek bulunmustur (sirasiy-
la p=0.8 ve 0.006). Hem sistolik hem diyastolik
gece kan basinci degiskenligi acisindan iki grup
arasinda anlamh fark bulunmamistir (sirasiy-
la p=0.47 ve p=0.25). Kan basinci degiskenligi
Tablo 2’ de gosterilmistir.

Tablo 2: Geng hipertansiyon hastalari ile 40 yas ustl hipertan-
siyon hastalarinin kan basinci degiskenliginin karsilastiriimasi.

Parametre Geng Hipertansiyon 40 yas tstii Hipertansiyon P value

24 saatlik sistolik kan basinci 16.4+3.8 16.8+3.8 0.94
degiskenligi (mmHg)

24 saatlik diyastolik kan 12.6+3.5 11.8+3.4 0.03
basina degiskenligi (mmHg)

Giindiiz sistolik kan basinci 14.8+3.9 16.1%4.1 0.006
degiskenligi (mmHg)

Giindiiz diyastolik kan basinct ~ 11.3£4.0 11.123.7 0.8
degiskenligi (mmHg)

Gece sistolik kan basinci 14.745.2 14.8+4.9 047
degiskenligi (mmHg)

Gece diyastolik kan basinct 11.3%4.1 10.924.1 0.25

degiskenligi (mmHg)

TARTISMA

Hipertansiyon cogunlukla asemptomatik seyre-
den ve komorbid hastaliklara neden olan ciddi
bir hastaliktir (6, 13). Literatiirde, genc hipertan-
siyon hastalarinin sistolik ve diyastolik tansiyon-
larini, glindiiz ile gece tansiyon takiplerini ve
glin ici kan basing degisimlerini inceleyen ve bu
degerleri 40 yas Ustu hipertansiyon hastalariyla
karsilastiran ¢alismalar sinirlidir. Hipertansiyon
hastalarinin tanisinda ve gilin icinde tansiyon 6l-
¢lmlerinin degerlendirilmesinde altin standart
yontem 24 saatlik ABPM dir. Sistolik tansiyonu
normal fakat diyastolik tansiyonu yuksek olan
izole diyastolik hipertansiyonun hastalarinda
endokrinolojik sebepler daha sik gorilmekte-
dir (5). Kaplan ve arklarinin 349 ¢ocuk hasta ile
yaptiklari calismada izole diyastolik hipertansi-
yon hastaligini endokrinolojik kaynak ile iliskili
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bulmuslardir. Ayrica sekonder hipertansiyonu
olan ¢ocuk hastalarin diyastolik kan basinglari-
ni primer hipertansiyon hastalarina gére daha
yuksek bulmuslardir (4). Biz bu ¢alismada, geng
hasta grubunun 24 saatlik diyastolik tansiyon
ortalamasini, 40 yas Ustl hasta grubuna gore
yuksek bulmakla beraber, gen¢ hastalarda 40
yas Ustu hastalara gore diyastolik tansiyonlari-
nin yiksek olmasinin geng hastalardaki hiper-
tansiyonun fizyopatolojisinde sekonder hiper-
tansiyon nedenlerinin etkili olabilecegini ve
genc hipertansiyon hastalarinda, bu nedenlerin
arastirilmasi gerektigini distindik. Gece tansi-
yon degerleri glindiiz degerlerine gore %10 ve
Uzerinde disme olmasi dipper, %10’un altinda
disme olmasi nondipper tansiyon fenomeni
olarak tanimlanmakla beraber dipper tansiyon
iyi prognoz ile iliskiliyken, nondipper hipertan-
siyon artmis ug organ hasari riski nedeniyle
daha kot prognoz ile iliskili bulunmustur (7,
10, 11). Konu ile ilgili yapilan calismalarinin ¢o-
gunda nondipper tansiyon olma orani 40 yas
ustl hastalarda yiiksek bulunmus olup Ordu
ve arkadaslarinin 88 hastada yaptigi calismada
nondipper tansiyon hastalarinin cogu 40 yas
Ustl hastalardan olusmaktadir (14). Musialik ve
ark!larinin geng ve 40 yas Ustu hipertansiyon
hastalarinda ABPM ile sirkadiyen tansiyon de-
gisimini inceledikleri calismada geng hasta gru-
bunda nondipper tansiyon olma orani 40 yas
ustu hasta grubuna gore yuksek ¢ikmistir (15).

Biz calismamizda 40 yas Usti hastalarin nondip-
per tansiyon oranini geng hastalara gore yuksek
bulduk. Fakat geng hastalarinin yarisindan faz-
lasi nondipper (% 59) tansiyona sahipti. Non-
dipper tansiyonun daha fazla ug organ hasariyla
iliskisi olmasi, gen¢ hastalarinin daha uzun stre
bu hasara maruz kalabilecegini gostermekte
olup bu yilizden, gen¢ hastalarda nondipper
tansiyon tanisinin ABPM ile daha sik bir sekil-
de taranmasi gerektigini distinmekteyiz. Kan
basinci degiskenligi son yillarda hipertansiyon
alaninda arastirmacilarin ilgisini ¢cekmektedir.

Kan basinci, kalp atimindan atimina hizli dalga-
lanmalar gosterir. Kan basinci degiskenliginin
artmasinin,artmissempatiksinirsistemiaktivite-
siileanormal nérohiimoral regiilasyon ve bozul-
mus arteriyel barorefleks ile iliskili oldugu diisi-

nulmektedir (16). Temel olarak 24 saatlik ABPM
kayitlarindan elde edilen verilerin standard sap-
masi olarak hesaplanan kan basinci degiskenli-
gi ile ilgili olarak, literattirde galismalar sinirlidir.

Yapilan bu calismalarda ug organ hasarinin bir
gostergesi olan artmis kan basinci degiskenli-
gin sol ventrikil kiitlesi ve kitle indeksi ile iligki-
li oldugu saptanmistir (17). Ayrica koroner arter
hastaliginin patofizyolojisinde rol oynayan, ar-
ter sertliginin kan basinci degiskenligi ile iligkili
oldugunu gosteren calismalar mevcut olup kan
basinci degiskenliginin, u¢ organ hasarini artir-
masi nedeniyle koroner arter hastaligi ve kalp
yetersizligiriskiniartirdigidiistintilmektedir (18).

Calismamizda, genc hipertansif hastalarda 6zel-
likle diyastolik tansiyon 6lciimlerinin degisken-
ligini 40 yas ustl hipertansiyon hastalarina gore
anlaml diizeyde yuksek saptadik. Geng hiper-
tansif hastalarda, artmis vicut kitle indeksi,
sedanter yasam, tuz tiketiminde fazlalk, yagh
ve kolesterolden zengin diyet, stres, sigara ici-
mi ve alkol tiiketimi gibi hipertansiyonun de-
gistirilebilir risk faktorlerinin nondipper hiper-
tansiyona ve artmis kan basinci degiskenligine
neden olarak u¢ organ hasar riskinde artisa
neden olabilir. Bu faktorlerinin dniine gegilme-
si, gen¢ hastalarda hipertansiyon ve hipertansi-
yona bagli u¢ organ hasarlarindan korunmada
onemlidir. Bu veriler 1s1§inda, genc hipertansif
hastalari u¢ organ hasari acisindan degerlen-
dirirken, kan basinc degiskenliginin de g6z
onlinde bulundurulmasi faydali olacaktir.

Sonug olarak, geng hipertansiyon hastalari de-
gerlendirilirken, 24 saatlik ABPM ile ortalama
kan basinci, non-dipper tansiyon olma durumu
ve kan basinci degiskenliginin degerlendiril-
mesi u¢ organ hasari gelisimi yonunden riskli
hasta grubunu belirlemede yardimci olabilir.

Gahsmamizin kisithliklari, retrospektif bir calis-
ma olmasi ve hastalarin demografik 6zellikleri-
nin olmamasidir.
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OZET

AMAC: Hemodiyaliz son dénem bdbrek hastaligi olan hastalar-
da en sik tercih edilen renal replasman tedavisi tipidir. [dame
hemodiyaliz tedavisi alan hastalarda mortaliteyi etkileyen pa-
rametrelerin bilinmesi bu hasta grubunda sagkalimi artirabilir.
Ortalama trombosit hacmi (MPV) tam kan sayimi parametrele-
rinden biridir. MPV yiiksekliginin bircok hastalikta mortaliteyi
artirabilecegi gosterilmistir. Bu calismamizda idame hemodiya-
liz hastalarinda MPV’'nin mortalite Uzerine etkisini arastirmayi
amacladik.

GEREC VE YONTEM: Ocak 2010 ve Ocak 2020 tarihleri arasinda
hastanemizde idame diyaliz tedavisine baslanan tim hastala-
rin dosyalari retrospektif olarak tarandi. Hastalarin demografik
verileri ve laboratuar parametrelerine hasta dosyalarindan ula-
sildi. MPV degeri icin idame diyaliz tedavisi bagslanan ilk 3 ay
rutin bakilan tam kan sayimindaki MPV degerlerinin ortalamasi
alindi. Takip siresince 6len ve yasayan hastalar MPV degerleri
acisindan karsilastirildi.

BULGULAR: Calisma 129 hasta ile yapildi. Hastalarin %24.8'i
(n= 32) takipler siiresince dlmistii. Olen hastalarin MPV'si ya-
sayan hastalara gore anlamli sekilde daha ytiksekti (11.14+1%
karsi 10.12+0.8, p<0.001). Mortaliteyi 6ngdrmek acisindan en
iyi MPV degeri 10.73 olarak bulundu (%75 sensitivite ve %81.4
spesifisite ile).

SONUC: Yiiksek MPV idame hemodiyaliz hastalarinda mortalite
icin bagimsiz bir risk faktoradir. MPV'si yliksek olan hemodiya-
liz hastalarinda degistirilebilir risk faktorlerinin daha siki yonetil-
mesi sagkalimlarini artirabilir.

ANAHTAR KELIMELER: Hemodiyaliz, Mortalite, Ortalama trom-
bosit hacmi.
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ABSTRACT

OBJECTIVE: Hemodialysis is the most preferred type of renal
replacement therapy in patients with end-stage renal disease.
Knowing the parameters affecting mortality in patients recei-
ving maintenance hemodialysis treatment may increase the
survival rate in this patient group. Mean platelet volume (MPV)
is one of the parameters of the complete blood count. It has
been shown that high MPV can increase the mortality rate in
many diseases. In this study, we aimed to investigate the effect
of MPV on the mortality rate in maintenance hemodialysis pa-
tients.

MATERIAL AND METHODS: The files of all patients who were
started on maintenance dialysis treatment in our hospital
between January 2010 and January 2020 were reviewed ret-
rospectively. Demographic data and laboratory parameters of
the patients were obtained from the patient files. For the MPV
value, the mean of the MPV values in the routine complete blo-
od count for the first 3 months after maintenance dialysis tre-
atment was started. Patients who died and survived during the
follow-up were compared in terms of MPV values.

RESULTS: The study was conducted with 129 patients. 24.8%
(n= 32) of the patients died during follow-up. MPV of decea-
sed patients was significantly higher than survived patients
(11.14+1 vs. 10.12+0.8, p<0.001). The best MPV value for predi-
cting mortality was found to be 10.73 (with 75% sensitivity and
81.4% specificity).

CONCLUSIONS: High MPV is an independent risk factor for
mortality in maintenance hemodialysis patients. Tighter mana-
gement of modifiable risk factors in hemodialysis patients with
high MPV may improve their survival.

KEYWORDS: Hemodialysis, Mortality, Mean platelet volume.
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INTRODUCTION

Chronic kidney disease (CKD) is defined as the
persistence of kidney dysfunction for more
than three months. End-stage renal disease is
present when the estimated glomerular filtrati-
onrate is less than 15 ml/min/1.73 m? and such
a patient has renal replacement therapy opti-
ons such as kidney transplantation, peritoneal
dialysis, and hemodialysis (1). According to the
Turkish Society of Nephrology Registry data,
as of 2020, hemodialysis has been the most
frequently used treatment modality among
patients receiving renal replacement therapy,
with 72.6% (2). There are many factors affecting
mortality in patients under the maintenance di-
alysis treatment. While some factors related to
dialysis may be risk factors for mortality, some
demographic and laboratory characteristics re-
lated to the patient may also be risk factors for
mortality (3, 4). In the study of Erdogmus et al.,
diabetes mellitus, cerebrovascular disease and
high CRP were found to be independent risk fa-
ctors for mortality (5).

Mean platelet volume (MPV) is defined as the
mean volume of platelets as femtoliters (fL)
in the circulating blood. In recent years, it has
been shown that MPV not only shows the mean
platelet volume, but also can be a risk factor for
many clinical conditions (6 - 9). Henning et al.
showed that hemodialysis patients having hi-
gher MPV had more frequent coronary heart
disease than patients having lower MPV (10).
Considering that cardiovascular causes are the
leading cause of mortality in hemodialysis pa-
tients, we designed our study considering that
MPV may also play a role in this mortality.

In this study we aimed to investigate the effect
of MPV on mortality in patients on maintenan-
ce hemodialysis.

MATERIAL AND METHODS

Patients and MPV

The files of all patients (n= 154) who started
to receive maintenance hemodialysis therapy
in our hospital between January 2010 and Ja-
nuary 2020 were reviewed retrospectively. Pa-
tients older than 18 years of age, receiving he-
modialysis treatment for more than 3 months,
without autoimmune disease, without hema-

tological or oncological disease were included
in the study. Patients younger than 18 years of
age, those with autoimmune disease, those re-
ceiving hemodialysis treatment for less than 3
months, and those with oncological or hema-
tological malignancies were excluded from the
study. Twenty five patients (thirteen because of
the diagnosis of hematologic or oncologic ma-
lignancy, four due to hemodialysis treatment
for less than 3 months, two because of autoim-
mune disease and six because of insufficient file
data) were excluded from the study.

Ethical Committee

Ethics Committee approval was received at
the Ethics Committee of Afyonkarahisar Health
Sciences University; meeting dated 01.07.2022
(code of ethics committee: 2011-KAEK-2, mee-
ting number: 2022/8, decision number: 359).

Statistical Analysis

Categorical variables were presented as frequ-
encies and percentages. Categorical variables
were compared with chi-square test between
groups. Continuous variables were checked
for the normal distribution with Shapiro Wilk
test. Normally distributed continuous variables
were presented as meanzstandart deviation.
Non-normally distributed continuous variables
were presented as median andinterquartileran-
ge (IQR25-75). Independent samples t test was
used to compare the means of normally distri-
buted continuous variables between groups.
Mann Whitney U test was used to compare the
median of non-normally distributed continu-
ous variables between groups. Univariate and
multivariate logistic regression analysis carried
out to determine risk factors associated with
mortality. The ROC curve was used to determi-
ne the threshold values that could be used to
predict mortality. Youden index was used to se-
lect the best predictive value of MPV. Then pa-
tients were divided into two groups according
to MPV threshold value. Kaplan Meier method
was used for survival analysis. MPV groups were
compared for survival with logrank test. Statis-
tical analyzes were done using SPSS 26.0 (IBM
Corp. 2019 IBM SPSS Statistics for Windows, ver-
sion 26.0. Armonk, NY: IBM Corp) package prog-
ram. All the p values presented were bidirectio-
nal and the values with p<0.05 were expressed
as statistically significant.



RESULTS

The study was conducted with 129 patients on
maintenance hemodialysis. While 75.2% (n=97)
of the patients were alive during the follow-up,
24.8% (n= 32) died. Of these 32 patients 43.8%
(n= 14) died due to cardiovascular causes,
18.8% (n= 6) died due to cerebrovascular cau-
ses, 15.6% (n=5) died due to sepsis, 12.5% (n=
4) died due to gastrointestinal bleeding and
9.4% (n= 3) died due to unknown causes. Table
1 shows the comparison of the groups in terms
of demographical parameters and comorbidi-
ties.

Table 1: Comparisons of groups in terms of demographical and
comorbidities

Parameters All patients Alive Death P
(n=129) (n=97) (n=32)

Age (years) 59.39:5.7 58.69+4.7 615576 0.015

Female gender (%-n) 38.8-50 37.1-36 438-14 0.535

CKD etiology (%-n)

DN 30.2-39 29.9-29 313-10

HN 21.7-28 22.7-22 18.8-6

CGN 17.1-22 165-16 18.8-6 0814

PKD 4.7-6 5.2-5 311

Obstructive 10.1-13 103-10 9.4-3

Unknown 163-21 19.6-19 632

Vascular access (%-n)

Catheter 32.6-42 18.6-18 75-24 <0.001

AVF 67.4-87 81.4-79 25-8

Diabetes mellitus (%-n) 30.2-39 29.9-29 31.3-10 0.876

Hypertension (%-n) 35.7-46 22.7-22 75-24 <0.001

Hyperlipidemia (%-n) 27.1-35 18.6-18 18.8-6 0.489

Smoking (%-n) 27.9-36 19.6-19 53.1-17 0.001

CAD (%-n) 21.7-28 165-16 18.8-6 0.674

CVD (%-n) 13.2-17 113-11 18.8-6 0365

CHF (%-n) 13.2-17 828 9.4-3 0759

CKD= chronic kidney disease, DN= diabetic nephropathy, HN= hypertensive nephropathy, CGN= chronic
glomerulonephritis, PKD= polycystic kidney disease, AVF= arteriovenous fistula, CAD= coronary y artery disease, CVD=
cerebrovascular disease, CHF= congestive heart failure

Table 2 shows the comparison of the groups
in terms of laboratory and clinical parameters.
Multivariate regression analysis showed that
vascular access as catheter, hypertension, smo-
king and higher MPV are independent risk fa-
ctors for mortality in patients on maintenance
hemodialysis (p= 0.001, p=0.002, p=0.014 and
p=0.006, respectively). Table 3 shows univaria-
te and multivariate regression analysis for mor-
tality. An MPV value of 10.73 fL was found to
have the best predictive value with 75% sensi-
tivity and 81.4% specificity in predicting morta-
lity (AUC=0.791, 95% Cl= 0.693-0.889, p<0.001)
(Figure 1). Patients with an MPV>10.73 fL had
an overall survival of 42.9% [median survival
was 56 months (95 %Cl= 36.2-75.8 months)],
while this rate was 90.8% [median survival was
73 months (95% Cl= 48.9-97.1 months)] for pa-
tients with an MPV<10.73 fL. Patients with an
MPV<10.73 fL had a statistically significantly hi-
gher survival (p= 0.008) (Figure 2).
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Table 2: Comparison of the groups in terms of laboratory and
clinical parameters

Parameters All patients Alive Death P
(n=129) (n=97) (n=32)

Age (years) 5939+5.7 58.69+4.7 61.5:7.6 0.015

Female gender (%-n) 38.8-50 37.1-36 43814 0535

CKD etiology (%-n)

DN 30.2-39 29.9-29 31.3-10

HN 21.7-28 227-22 18.8-6

CGN 17.1-22 16.5-16 18.8-6 0.814

PKD 4.7-6 5.2-5 3.1-1

Obstructive 10.1-13 10.3-10 9.4-3

Unknown 16.3-21 19.6-19 63-2

Vascular access (%-n)

Catheter 32.6-42 18.6-18 75-24 <0.001

AVF 67.4-87 81.4-79 25-8

Diabetes mellitus (%-n) 30.2-39 29.9-29 31.3-10 0.876

Hypertension (%-n) 35.7-46 22.7-22 75-24 <0.001

Hyperlipidemia (%-n) 27135 18.6-18 18.8-6 0.489

Smoking (%-n) 27.9-36 19.6-19 53.1-17 0.001

CAD (%-n) 21.7-28 16.5-16 18.8-6 0.674

CVD (%-n) 13.2-17 11.3-11 18.8-6 0365

CHF (%-n) 13.2-17 82-8 9.4-3 0759

CKD= chronic kidney disease, DN= diabetic nephropathy, HN= hypertensive nephropathy, CGN= chronic
glomerulonephritis, PKD= polycystic kidney disease, AVF= arteriovenous fistula, CAD= coronary artery disease, CVD=
cerebrovascular disease, CHF= congestive heart failure

Table 3: Univariate and multivariate regression analysis for
mortality

Univariate Multivariare
Parameters OR (95% CI) P OR (95% CI) p
Age 1.086(1.014-1.165) 0.018 1.086(0.983-1.201) 0.104
Dialysis with catheter 13.167(5.093-34.041) <0.001 15.256(4.125-24.511) 0.001
Hypertension 10.227(4.033-25.937) <0.001 7.491(2.086-26.893) 0.002
Smoking 4.653(1.976-10.956) <0.001 4.245(1.338-13.469) 0.014
MPV 3.731(2.118-6.578) <0.001 4.173(2.673-7.749) 0.006
MPV=mean platelet volume
10
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Figure 1: ROC curve as a mortality predictor for MPV
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Figure 2: Comparison of survival between MPV groups

DISCUSSION

The present study revealed that higher MPV is
closely associated with higher mortality rates
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in patients on maintenance hemodialysis. In
our literature search we did not find any study
investigating MPV and mortality in patients on
hemodialysis. Previous studies have found that
higher MPV is associated with higher mortality
in various clinical conditions. In a systematic
review and meta-analysis Chu et al found that
elevated MPV is associated with acute myo-
cardial infarction, mortality after myocardial
infarction and restenosis after coronary angi-
oplasty (11). In a review published by Pafili et
al., they emphasized that measuring MPV may
prove useful in cardiovascular disease assess-
ment in patients with established coronary ar-
tery disease (12). MPV has been associated with
mortality not only in cardiovascular but also in
many different diseases. Zampieri et al. inves-
tigated MPV changes and mortality in critical-
ly ill patients in a prospective study and they
found that an increase in MPV was associated
with higher mortality (13). Chen et al. found
that higher MPV is an independent risk factor
for mortality in patients with severe pneumo-
nia (14). There have also been some publicati-
ons on MPV in hemodialysis patients. Henning
et al. investigated whether MPV was associated
with coronary heart disease in hemodialysis pa-
tients. In this study they included 518 patients
on maintenance hemodialysis and found that
MPV may be associated with coronary heart di-
sease in hemodialysis patients (10). In a 5-year
cohort study of 149,118 incident hemodialysis
patients, hemodialysis patients with a higher
MPV were found to be at higher mortality risk
(15). In our study, we found that patients with
a higher MPV at the start of maintenance he-
modialysis had higher mortality rates. We also
found that MPV is an independent risk factor for
all-cause mortality in patients on maintenance
hemodialysis.

The best type of vascular access for mainte-
nance hemodialysis is an arteriovenous fistula.
Astor et al. showed that patients with catheter
had higher complication and mortality rates
than patients with arteriovenous fistula (16).
In a study conducted using the DOPPS (Dialy-
sis Outcomes and Practive Patterns Study) data
system, 28,196 hemodialysis patients were exa-
mined between 1996 and 2004 (13). After corre-
cting for demographics, comorbid conditions,
and laboratory values, mortality was found to

be 32% higher in patients with catheters com-
pared to arteriovenous fistula (17). Our study
revealed that having hemodialysis via a cathe-
ter is an independent risk factor for mortality
in patients on maintenance hemodialysis. This
finding is similar to the data in the literature.

Hypertension is a well-known cardiovascu-
lar risk factor for the general population (18).
However, this close relationship has not been
seen in patients on maintenance hemodialysis.
Foley et al. showed that each 10 mmHg lower
predialysis mean arterial blood pressure was
associated with a 36% higher risk of death (19).
Our study groups were similar in terms of both
systolic and diastolic blood pressure values. We
think that the patient's diagnosis of hypertensi-
on may be a risk factor for mortality as a result
of complications that may have developed due
to hypertension. We found that the history of
hypertension is an independent risk factor for
mortality in patients on maintenance hemodi-
alysis.

Smoking is associated with an increased risk
of mortality for patients of all age groups (20-
22). Li et al. investigated the effects of smoking
on mortality in 22,230 hemodialysis patients
in the study they conducted (23). In this study,
increased mortality risk was found in all smo-
kers, although it was highest in hemodialysis
patients who were heavy smokers compared to
non-smoker hemodialysis patients. In another
study, Causland et al. investigated the associa-
tion of smoking status and all-cause, cardiovas-
cular, and infection-related morbidity and mor-
tality in patients on maintenance hemodialysis.
They included 1842 patients and found that
smoking was associated with higher all-cause
mortality, higher cardiovascular mortality and
higher infection-related mortality (24). In our
study, we found that smoking negatively affe-
cts survival and is an independent risk factor for
all-cause mortality in patients on maintenance
hemodialysis.

In their cross-sectional study of 82 hemodialysis
patients, Yayar et al. found that MPV was associ-
ated with carotid intima-media thickness (25).
Based on this result, they emphasized that MPV
may play a role in atherosclerotic processes.
Our study also shows that high MPV is associa-
ted with an increased risk of mortality in hemo-



dialysis patients. We think that atherosclerotic
processes associated with MPV play a role in
this increase in mortality.

Our study has some limitations. First, it is a sing-
le-center study and second, it has a small num-
ber of patients. Our study is important because
it is the first study investigating the effect of
MPV on mortality in patients on maintenance
hemodialysis.

In conclusion, in our study, MPV, smoking, the
presence of hypertension, and catheter were
found to be independent risk factors for all-ca-
use mortality in maintenance hemodialysis pa-
tients. In order to reduce the risk of mortality in
patients with high MPV, it would be logical to
quit smoking and prefer more arteriovenous
fistulas as vascular access. Prospective, larger
studies may reveal more clearly the effects of
MPV on mortality in hemodialysis patients.
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CORYNEBACTERIUM TUBERCULOSTEARICUM’A BAGLI GELISEN
SPONDILODISKITiS OLGUSU
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OZET

Corynebacterium tirleri sikhkla klinik 6rneklerden izole edil-
mekle birlikte, normal cilt florasinda yer almalari nedeniyle
enfeksiyon ve kolonizasyon ayrimi yapmak zor olabilmektedir.
Literatlr degerlendirildiginde C tuberculostearicum enfeksiyon-
lari nadirdir. Altmis bir yasindaki erkek hasta klinigimize ates, bel
ve bacaklarda agri ve yiriimede glicliik sikayeti ile basvurdu.
Hastanin klinigi ve radyolojik bulgulari spondilodiskitisle uyum-
luydu. Hastanin operasyonda alinan kiiltlriinde C. tuberculoste-
aricum Uredi. GUniimuzde Corynebacterium tirleri hastanede
gelisen enfeksiyonlarda ve/veya immin sistemi baskilanmis
olanlarda ortaya ¢ikan enfeksiyonlarda etken olabilmektedir
veya etken olarak karsimiza ¢ikabilmektedir. Olgumuzda oldu-
Ju gibi uzamig hastane yatisi olan ve altta yatan ciddi komorbi-
diteleri olan hastalarda ¢oklu ilag direnci olan suslar akla gelme-
li ve C. tuberculostearicum’un enfeksiyon etkeni olabilecegi g6z
oniinde bulundurulmalidir.
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ABSTRACT

Although Corynebacterium species are often isolated from cli-
nical specimens, it can be difficult to distinguish between in-
fection and colonization due to their presence in normal skin
flora. When the literature is evaluated, C tuberculostearicum in-
fections are rare. A 61-year-old male patient was admitted to
our clinic with fever, pain in the waist and legs, and difficulty
in walking. The patient's clinical and radiological findings were
consistent with spondylodiscitis. C. tuberculostearicum grew in
the culture of the patient taken during operation. Today, Cory-
nebacterium species can be a causative agent or may appear as
a causative agent in infections that develop in hospitals and /
or infections that occur in those with a suppressed immune sys-
tem. Strains with multiple drug resistance should be considered
in patients with prolonged hospitalization and severe underl-
ying comorbidities as in our case, and it should be considered
that C. tuberculostearicum may be an infectious agent.

KEYWORDS: Corynebacterium tuberculostearicum, Infection,
Spondylodiscitis.
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GiRiS

Corynebacterium izolatlari aerop, Gram-olumlu
basillerdir. Corynebacterium diphtheriae ve Cor-
ynebacterium jeikeium, iyi bilinen patojenlerdir,
ancak Corynebacterium striatum, Corynebacteri-
um xerosis, Corynebacterium minutissimum, Cor-
ynebacterium urealyticum ve Corynebacterium
amikolatum gibi diger tirler de yara enfeksi-
yonlari ve Uriner enfeksiyonlara neden olmak-
tadirlar. Corynebacterium tirleri insan cildini ve
mukozasini kolonize eder. Siklikla klinik 6rnek-
lerden izole edilmekle birlikte, normal cilt flora-
sinda yer almalari nedeniyle enfeksiyon ve kolo-
nizasyon ayrimiyapmakzorolabilmektedir (1, 2).

Non-diphteriae corynebacterium turleri son
yillarda artan sekilde hem imminkompetan
hem de imminkompremize hastalarda en-
feksiyonlara neden olmaktadir (3). Coryneba-
cterium tuberculostearicum lipofilik bir cor-
ynebacterium olup 2004 yilinda bugin igin
gecerli olan sekliyle siniflandirilmistir. Litera-
tir degerlendirildiginde C tuberculostearicum
enfeksiyonlari nadirdir (1, 4 - 7). Biz de bu ne-
denle C. tuberculostearicum’a bagli gelisen
spondilodiskitis olgusunu sunmayr amacladik.

OoLGU

Altmis bir yasindaki erkek hasta klinigimize
ates, bel ve bacaklarda agri ve ylrimede glic-
lUk sikayeti ile bagsvurdu. Hastanin 6zge¢misin-
de diabetes mellitus, kronik obstriiktif akciger
hastaligi, hipertansiyon ve kronik bobrek has-
taligr tanilari mevcuttu. Hastanin oykusiinde
yaklasik U¢ hafta siireyle kronik bobrek yet-
mezligi tanisiyla yogun bakimda yattigi ve yat-
t1g1 sire icinde piperasilin tazobaktam tedavisi
aldigi 6grenildi. Hastanin son bir haftadir ates
sikayetine ylriyememe ve bas donmesi sika-
yeti eklenmisti. Fizik muayenede atesi 39 °C idi,
norolojik muayenede ense sertligi ve meninks
irritasyon bulgulari yoktu. Bel hareketleri kisitli,
sag alt ekstremitede parestezi ve derin tendon
reflekslerinde hipoaktivite tespit edildi. Labora-
tuvarda tam kan sayiminda lokosit sayisi 13490
hiicre/mm?, periferik yaymada sola kayma mev-

cut, sedimentasyon 69 mm/s, CRP: 186 mg/dL,
Brusella ve tlberkiloz icin testler olumsuzdu,
kan, idrar ve bogaz kilttriinde Gireme olmadi.
Hastaya ampirik olarak meropenem baglandi.
Gahsilan kontrastli torakolomber manyetik re-
zonans gorintlilemede (MRG) L4-L5 vertebra
korpuslarinda ve disk mesafesinde T2 agirhkli
goruntilemede hiperintens 6demle uyumlu
degisiklikler mevcuttu. L4-L5 intervertebral disk
mesafesine bakan yuzlerde dizensizlik izlendi.
Kontrastli serilerde bu diizeyde vertebra korpus-
larinda ve diskte kontrastlanma ve T12-L5 duize-
yinde durada kalinlasma, kontrastlanma yanisi-
ra L1 vertebra anteriorunda ¢epersel boyanan
epidural abse formasyonu mevcuttu (Sekil 1).

Sekil 1: Kontrasth T1 agirlikh sagittal imajda L4-L5 vertebra kor-
puslarinda (Sekil 1, yildizlar)ve diskte kontrastlanma izlenmek-
tedir (Sekil 1, ici beyaz, disi siyah ok). Ayrica L1-L5 dlizeyinde
durada kalinlasma ve kontrastlanma (Sekil 1, kisa beyaz ok), L1
vertebra anteriorunda ¢epersel boyananan epidural abse for-
masyonu mevcuttur (Sekil 1, uzun siyah ok)). Bulgular spondi-
lodiskitisle uyumlu olarak degerlendirildi.



Hastanin klinigi ve radyolojik bulgulari spon-
dilodiskitisle uyumlu olarak degerlendirildi
ve hastanin tedavisine teikoplanin 2x400 mg
eklendi, ancak ilk doz sonrasi anafilaksi geli-
sen hastada teikoplanin kesilerek linezolide
2x600 mg tb baslandi. Hasta beyin cerrahisi
tarafindan opere edildi, peroperatif olarak pos-
terior T12- L5 laminektomi yapilan hastanin
bu mesafeleri transpedikiler multiaksiyel vi-
dalar ile stabilize edildi. Ayni seansta L4-5 bi-
lateral mikrodiskektomi yapilarak mesafeden
kaltir ve biyopsi icin 6rnek alindi ve bilateral
2 adet PLIFF kafes ile disk mesafesine flizyon
yapildi. T12- L5 arasi posterior dura Uzerinde
yapisik sert- sarimtirak doku eksize edilerek
dura dekomprese edildi. Biopsi materyalin his-
topatolojik incelemesinde diskitis saptandi.

Hastamizda tani klinik ve radyolojik olarak kon-
mus olup, operasyon sirasindaki goériiniim ve bi-
opsimateryalinin histopatalojikincelemesiilede
desteklenmistir. Hastanin operasyonda alinan
kaltirinde C. tuberculostearicum Uredi. Gram
boyamada coryneform basilller gorilda. Bak-
teri otomatize sistem (VITEK-2) ile tanimlandi.

Antibiyograminda linezolid ve vankomisin icin
zon caplari sirasiyla 28 ve 27 mmidi. Siprofloksa-
sin, moksifloksasin, klindamisin, gentamisin, tet-
rasiklin, penisilin G ve rifampisin icin zon caplari
6 mm idi. Hastanin antibiyograminda C. tuber-
culostearicum’un yalnizca vankomisin ve linezo-
lide duyarli olmasi nedeniyle mevcut linezolid
tedavisine devam edilerek iki aya tamamland..

Hasta beyin cerrahisi ve enfeksiyon hastaliklari
tarafindan ortak olarak takip edilmis, takiple-
rinde ylriyememe sikayetinde diizelme ve sag
alt extremitedeki parestezi ve derin tendon ref-
lekslerindeki hipoaktivitenin kayboldugu go6z-
lenmistir, hastanin laboratuvar degerlerinde
sedimentasyon ve CRP degerlerinde gerileme,
radyolojik olarak tedavi sonu 6.ayda cekilen
kontrol MRG'da L1-5 vertebralarda diskitisle
uyumlu tablonun ve L1 vertebra anteriorundaki
absenin kayboldugu tespit edilmistir (Sekil 2).
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Sekil 2: Kontrol kontrastli T1 agirhkh sagittal imajda T11-L5 di-
zeylerinde transpedinkdler yerlestirilmis fiksasyon materyali iz-
lendi. Onceki tetkikinde tanimlanan patolojik kontrastlanmalar
ve abse formasyonu izlenmemekteydi.

TARTISMA

C. tuberculostearicum lipofilik bir tiir olup gun-
cel literattr degerlendirildiginde hakkindaki
bilgi kisithdir (8). Bugline kadar bildirilen bak-
terinin etken olarak rol oynadigi mastit, cerra-
hi alan enfeksiyonu, osteomiyelit, pankreatik
pannikulit, infektif endokardit bulunmaktadir
(4 - 10). Uzamis hastane yatisi, genis spektrumlu
antibiyotikler ile tedavi ve hasarlanmis cilt mu-
kozasinin ¢ok ilag direncli lipofilik bir tir olan C.
jeikeium icin risk faktori oldugu bilinmektedir
(11). Benzer olarak Hinic ve ark C. tuberculoste-
aricum’un etken oldugu 18 hastaya ait serileri
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incelendiginde 15 hastanin uzun hastane yatisi
oldugu, genis spektrumlu antibiyotikler ile uza-
mis tedavi sureleri oldugu goérilmustir. Bu ca-
hsma ile C. tuberculostearicum’un nosokomiyal
enfeksiyonlarda oynadidi rol vurgulanmaktadir
. Bu nedenle C. tuberculostearicum’un ayni C. je-
ikeium ve C. urealyticum gibi potansiyel cok ilag
direncli suslar gibi hastanede yatan hastalarda
sik olarak cildi kolonize edebilecedi bildirilmek-
tedir (4). Olgumuzda da benzer olarak basvuru
oncesi uzun bir hastane yatis 6ykiisi ve genis
spektrumlu antibiyotik kullanimi mevcuttur.

Diger lipofilik Corynebacterium’lar gibi C. tu-
berculostearicum da bircok antimikrobiyal ajana
direnclidir. Hinic ve ark serilerinde suslarin ¢o-
gunlugu 3 veya daha fazla kategorideki en az
bir antimikrobiyale direncli bulunmus, tim sus-
lar Vankomisine duyarli bulunmustur (4). Bak-
terinin azalmis membran gecirgenligi ve afini-
tede azalma nedeniyle B-laktam antibiyotiklere
direncli oldugu bildirilmistir (12). Benzer olarak
diger bildirilen olgu sunumlarinda da hastalarin
tedavisinde duyarli olmasi nedeniyle vanko-
misin ve linezolid tedavilerinin tercih edildigi
gorulmastur (4 - 10). Literatirde bildirilen 80
yasinda plevral ampiyem ile izlenen bayan bir
hastada dekortikasyon amach yapilan torakoto-
mi sonrasi yara yerinde acilma ile kendini goste-
ren cerrahi alan enfeksiyonunda C. tuberculoste-
aricum uredigi, ilk olarak etkenin kolonizasyon
oldugu duslinilerek piperasilin-tazobaktam
tedavisine devam edildigi, ancak sonrasinda
yarada iyilesme olmamasi lizerine Coryneform
bakterileri de kapsamasi icin vankomisin eklen-
dikten sonra hastanin iyilestigi bildirilmistir (7).
Diger bir olguda 39 yasinda bir bayan hastada
mastit nedeniyle yapilan drenaj sonrasi alinan
kalttrde C. tuberculostearicum Uredigi, hastaya
antibiyogramdaki duyarliiga gore vankomi-
sin baslandigi tedavinin 7 giine tamamlandigi
belirtilmistir (1). Pankreatik pannikulit tanis
alan bir hastada ise yara yerinde C. tuberculos-
tearicum uredigi, baslanilan linezolide tedavisi
sonrasl lezyonun kayboldugu bildirilmistir (9).

Literatirde C. tuberculostearicum enfeksiyon-
larina ait bir ¢alismada 8'i biyopsi materyali,
3'G aspirat, 3'U derin doku 6rnegi, 2’si ylizeyel
doku 6rnegi, 2'si idrar olmak lzere toplam 18
ornekte C. tuberculostearicum uredigi ve tum
suslarin vankomisin, linezolide ve daptomisin
duyarh oldugu bildirilmistir (4). Ortopedik en-

feksiyonlarda corynebacterium tirlerinin aras-
tinldigr bir calismada 97 hastaya ait toplam 128
ornekte coryneform bakteri (26 C. tuberculos-
tearicum) Uredigi ve bu bakterilerin timdnin
linezolide ve vankomisine duyarli oldugu bildi-
rilmistir (5). Vankomisinin 6zellikle diger Cory-
neform bakterilerde de etkili olmasi nedeniyle
antibiyogram sonucu beklenen Coryneform
bakterilerin neden oldugu ciddi enfeksiyon-
larda ampirik olarak kullaniminin dusiintle-
bilecegi belirtiimektedir (1, 11). Olgumuzda
da cerrahi tedaviye ek olarak linezolide kulla-
nilmis ve hastada tam bir kir elde edilmistir.

GUnumuzde Corynebacterium tirleri hastane
enfeksiyonlarinin ve immiin sistemi baskilan-
mis olanlarda ortaya cikan enfeksiyonlarda et-
ken olabilecegi bilinmektedir. Klinik érnekler-
denizole edilen Corynebacterium turleri siklikla
kontaminant olarak kabul edilmektedir. Ancak
herhangi bir gram pozitif basil izolasyonunda
mutlaka klinik ile korelasyonu degerlendirilme-
lidir (1). Olgumuzda oldugu gibi uzamis hastane
yatisi olan ve altta yatan ciddi komorbiditeleri
olan hastalarda ¢oklu direnci olan suslar akla
gelmeli ve C. tuberculostearicum’un enfeksiyon
etkeni olabilecedi g6z oniinde bulundurul-
mahdir. Hastadan bilgilendirilmis onam alindi.
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PREEKLAMPSIi PATOFiZYOLOJiSINDE ROL OYNAYAN MOLEKULER YOLAKLAR

MOLECULAR PATHWAYS THAT PLAY A ROLE IN THE PREECLAMPSIA PATHOPHYSIOLOGY
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OZET

Preeklampsi (PE) gebeliklerin yaklasik % 4-5'inde gorilen, hi-
pertansiyon ve Uriner proteiniriile seyreden obstetrik bir hasta-
liktir. Maternal ve fetal komplikasyonlara neden olabilmektedir.
PE alaninda ¢ok sayida yapilan arastirmalara ragmen altta yatan
patogenez hala belirsizdir. Ancak ilgili bu arastirmalar ile birlikte
PE’yi tetikleyen cok sayida molekiiler mekanizma oldugu sonu-
cuna varilmistir. Bu molekiiler mekanizmalardan yola ¢ikarak PE
iki evrede incelenebilir. ilk evre anormal plasentasyon nedeniy-
le olusan plasental iskemidir. ikinci evrede ise iskemik plasenta-
dan dolasima salinan nekrotik ve apoptotik faktorler, sistemik
inflamasyon ve endotelyal disfonksiyona neden olur. Plasental
hiicrelerden salinan bu faktorlerden biri de antianjiyogenik
faktorlerdir. Ayrica PE'de antioksidan ve prooksidan mekaniz-
malarda rekiirren iskemi reperflizyon hasarindan dolayi oldugu
distnilen dengesizlik mevcuttur. PE'deki sistemik inflamatuar
yanit maternal immiin hiicrelerin trofoblastlarla temasi sonucu
ortaya ¢ikan immiin yanitla iliskilendirilmektedir. Bu derleme-
nin amaci PE'ye giden yolda rol oynayan mevcut molekiler me-
kanizmalari géstermektir. ilgili molekiiler mekanizmalarin daha
iyi anlasilmasi dogrutusunda gelisen PE patogenezine dair yeni
gorusler, ilerideki cahismalara isik tutacaktir.
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ABSTRACT

Preeclampsia (PE) is an obstetric disease seen in approxima-
tely 4-5% of pregnancies progressing with hypertension and
urinary proteinuria. It may cause maternal and fetal complica-
tions. Despite numerous researches in the field of PE, the un-
derlying pathogenesis remains unclear. However, with these
related studies, it has been concluded that there are many mo-
lecular mechanisms that trigger PE. Based on these molecular
mechanisms, PE can be examined in two stages. The first stage
is placental ischemia caused by abnormal placentation. In the
second stage, necrotic and apoptotic factors released from the
ischemic placenta into the circulation cause systemic inflamma-
tion and endothelial dysfunction. One of these factors released
from placental cells is the antiangiogenic factor. Also, there is an
imbalance in the antioxidant and prooxidant mechanisms that
are thought to be due to recurrent ischemia reperfusion injury
in PE. The systemic inflammatory response in PE is associated
with the immunological response resulting from the contact of
the maternal immune cells with trophoblasts. The aim of this
review is to present the current molecular mechanisms imp-
licating the pathway leading to PE. The development of new
insights into the pathogenesis of PE in conclusion of a better
understanding of the relevant molecular mechanisms will gu-
ide further studies.

KEYWORDS: Preeclampsia, Angiogenic Proteins, Inflammation,
Placentation.
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INTRODUCTION

Preeclampsia (PE) is a complication seen in ap-
proximately 4-5% of pregnancies (1). Despite
promisingtherapies,itremainsaleading causeof
fetaland maternal morbidity and mortality (2, 3).
PE criteria are =140 mmHg systolic blood pres-
sure or 290 mmHg diastolic blood pressure af-
ter 20 weeks of pregnancy in a previously nor-
motensive patient and >300mg proteinuria in
24-hour urine, 0.3 g/g protein: creatinine ratio
or urine dipstick +1. In the updated classifica-
tion, proteinuria criterion is not essential for
diagnosis in the presence of other end organ
damage, such as thrombocytopenia, impaired
liver function, new renal failure, pulmonary
edema or recent cerebral/visual disturbances.
PE with severe features is any of the following:
blood pressure >160/110 mmHg twice; platelet
count <100,000 per microliter; impaired liver
function as evidenced by two-fold elevated li-
ver enzymes based on normal concentration
or severe persistent right upper quadrant / epi-
gastric pain; > 1.1 mg/dl (97.2 pmol/l) serum
creatinine level with renal failure or doubling
the serum creatinine level; pulmonary ede-
ma or new-onset cerebral, visual disorders (4).

Although significant progress has been made
in the field of PE, the underlying pathogenesis
remains unclear (4). The pathogenesis of PE can
be examined in two stages. The first stage is pla-
cental ischemia caused by abnormal placentati-
on. In the second stage, necrotic and apoptotic
factors released from the ischemic placenta to
circulation cause systemicinflammation and en-
dothelial dysfunction. Abnormal placentation
occurs in the early stage of PE without showing
anyclinicalfeatures.Placentalischemia/hypoxia,
oxidative stress and immune mechanisms are
involved. This is followed by maternal clinical
syndrome with cardiovascular and renal findin-
gs. PE is defined as a multiorgan syndrome (5).

Abnormal Placentation

Transformation of the spiral arteries is as-
sumed to be necessary to ensure the blo-
od flow requirement in the placenta and to
override the maternal vasomotor control (4).
PE pathology begins with abnormal forma-
tion of maternal uterine spiral arteries (6).

Spiral arteries that do not complete remode-
ling cause insufficient blood flow to the pla-
centa at high pressure. The resulting placental
ischemia/hypoxia causes the distortion of the
placental villous structures, oxidative stress
and following uteroplacental insufficiency (5).

Placental Ischemia and Hypoxia

Molecular mechanisms that mediate spiral ar-
tery remodeling are controversial. During nor-
mal pregnancy, cytotrophoblasts convert the
adhesion molecules from the epithelial cell
type to the vascular endothelial cell type. This
transformation is necessary for the invasion of
uterine spiral arterioles by cytotrophoblasts
(7). Cytotrophoblasts that do not invade mater-
nal spiral arterioles do not express endothelial
adhesion markers such as vascular endotheli-
al-cadherin (VE-cadherin) and alpha-V beta-3
(aVB3) integrin, which are normally expressed
by invading cytotrophoblasts (8). In human
villus explants at 5-8 weeks of gestation, low
oxygen tension triggers cytotrophoblast pro-
liferation via hypoxia-inducible factor 1-alpha
(HIF1a) (4). HIF1a and hypoxia-inducible factor
2-alpha (HIF2a) are products of oxygen sen-
sing pathway. They regulate the expression of
hypoxia-derived genes such as erythropoietin,
vascular endothelial growth factor (VEGF) and
nitric oxide (NO) synthase. The expression of
HIF1a in human placentas increases in the first
trimester. Permanently elevated levels of HIF1a
may indicate placental stress and the develop-
ment of PE (9). Studies have shown that pre-
eclamptic placentas over-express HIF1a, HIF2a
and do not reduce their expression on oxyge-
nation. The reason for the consistently increa-
sed expression of HIF in preeclamptic placentas
remains unclear, but it is associated with the
pathway of 2-methoxy estradiol (2-ME) produ-
ced by catechol-O-methyltransferase (COMT)
(4). 2-ME is an estradiol metabolite that incre-
ases during pregnancy and inhibits HIF1a (10).

Oxidative Stress

There is an imbalance between antioxidant
and prooxidant mechanisms in PE. This im-
balance is thought to be due to defective
spiral artery remodeling which causes re-
current ischemia-reperfusion injuries (11).



The heme oxygenase (HO) pathway is an im-
portant mediator of oxidative stress. HO has
three isoforms. HO1 and HO2 oxidize heme to
produce biliverdin and carbon monoxide (CO).
In the study, HO1 has been shown to be peri-
vascular localized in human placental vessels
and its induction has been shown to attenua-
te tumor necrosis factor (TNF) mediated cell
damage. At the same time, the HO1 protein le-
vel decreased significantly in the preeclamptic
placenta compared to the normotensive cont-
rol placentas. In addition, adenoviral overexp-
ression of HO1 in endothelial cells has been
shown to inhibit placental release of antiangi-
ogenic factors (4). In another study, induction
of HO1 by cobalt protoporphyrin in PE animal
model reduced sFIt-1 / VEGF (vascular endo-
thelial growth factor) ratio and hypertension
which is induced by placental ischemia (12).

Glrx (Glutaredoxin 1) is a cytosolic enzyme that
reduces S-glutathionylation. It is an antioxidant
enzyme whose localization is shown in the
endometrium (13). Glrx activates the S-glutat-
hionylation of nuclear factor kappa B (NFkB)
components. With an increase of Glrx, the nuc-
lear binding proteins of NFKB p65 / p50 increa-
se. NFkB induces an increase in sFlt-1 with the
Wnt5a pathway and inhibits angiogenesis in
ischemia studies (14). Glrx, NFkB increase in PE
has also been shown in various studies (15, 16).

Immune Mechanisms

The systemic inflammatory response in PE is as-
sociated withimmunological response to the di-
rect contact of the maternal immune cells with
trophoblasts in the feto-maternal interface. This
contact allows the tolerance of the maternal im-
mune cells, resulting in trophoblast invasion or
elimination of the feto-maternal interface. Also,
this contact leads to the release of several fac-
tors, directly or indirectly. These are soluble fa-
ctors (eg. cytokines), immunosuppressants (eg.
progesterone and prostaglandins), specific sup-
pressor molecules [eg. Human leukocyte anti-
gen (HLA-G) and HLA-E], tolerogenic molecules
[eg. TGF-B1 and interleukin (IL) -10] and immu-
nomodulator products [eg. indoleamine 2,3-di-
oxygenase (IDO), Fas ligand (FasL) and TNF-as-
sociated apoptosis inducer ligand (TRAIL)] (17).
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In the first trimester, 70% of the decidual ly-
mphocytes are CD56bright CD16- NK (natu-
ral killer) cells. Other immune system cells in
decidua are; 20% monocyte / macrophage,
10% T cells and 2% dendritic cells (18). The-
se dNK cells are functionally different from
the CD56dim, CD16+ NK cells in peripheral
circulation. CD56bright CD16- dNK cells sy-
nthesize various chemokines, cytokines and
growth factors and reduce cytotoxicity (17).

The recognition of HLA ligands expressed on
trophoblasts by the maternal immune system
induces immune response that controls trop-
hoblast invasion and placentation via various
factors (17). Extravillous cytotrophoblasts exp-
ress an HLA class la molecule (HLA-C) and HLA
class Ib molecules (HLA-E, HLA-F and HLA-G)
(19). Fetal trophoblasts do not express HLA-A,
HLA-B and MHC-II, which protect them from
T cells (18). dNK and T cell subgroups express
killer cell immunoglobulin-like receptors (KIRs)
which interact with HLA ligands. Polymorphic
KIRs are named according to their activator and
inhibitory properties. While there are many ac-
tivator receptors in maternal KIR haplotype B,
there are only inhibitory receptors in KIR hap-
lotype A (20). The interaction of KIR haplotype
B and HLA-C stimulates the production of im-
munoregulatory cytokines and angiogenic fac-
tors from dNK cells (17). In particular, some of
these factors serve as the major chemoattrac-
tants for trophoblasts [eg. CXCL10 / IP-10 (IFNy
induced protein), CXCL8 / IL-8, CXCL12 / SDF-1
(stromal cell derived factor) and CCL2 / MCP-1
(monocyte chemoattractant protein 1)] (18).
These dNK cell-mediated factors provide suffi-
cient trophoblast invasion and remodeling (17).
HLA-G interacts with KIR2DL4, ILT2, ILT4 recep-
tors in dNK cells and interacts with CD8in T cel-
Is. This recognition causes apoptosis of CD8 + T
cells via Fas / FasL pathway and protects trop-
hoblasts from T cell-mediated cytotoxicity (21).

Interaction that can lead to a strong inhibition
of KIRs, inhibits NK cell activation. This event is
thought to play a role in PE. Inadequate activa-
tion of dNK cells leads to lysis of trophoblasts
without HLA-G. The loss of trophoblasts that
should invade the spiral arteries prevents pla-
cental development and spiral artery remode-
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ling. For adequate activation of dNK cells, the
haplotype B KIR receptor-ligand interaction is
more important than the inhibitor haplotype A.
Binding of KIR-AA haplotype without activator
receptor to fetal HLA-C2 increases the sensitivity
of PE. In PE, the interaction of KIR-AA and HLA-C
causes defective angiogenic factors and increa-
sed antiangiogenic factor [sFlt-1, sEng (soluble
endoglin)] release from dNK cells. At the same
time, immunomodulators (IDO, TRAIL), CD30
(TNF receptor family, Th2 polarization marker)
and HLA-G expression are also reduced (17).

Decidual macrophages existed throughout
pregnancy and tissue repair, are associated
with angiogenesis factors [eg. metalloproteina-
ses (MMPs), vascular endothelial growth factor
(VEGF)]. M2-type macrophages induce the exp-
ression of immunosuppressive cytokines (IL-10,
IL-35), regulatory T cells (Treg) and phagocyto-
se apoptotic trophoblast cells to prevent the
release of proinflammatory cytokines. It also in-
hibits the cytotoxic function of dNK cells. Thus,
it provides an immuntolerogenic environment.
The polarization of M2 macrophages depends
on Th2 immunosuppressive cytokines, which
are present in low concentrations in PE (17).
Studies have shown that decidua-specific VEGF
stimulates the transition of macrophages into
immunomodulatory M2-type macrophages. In
PE, increased levels of sFlt1 prevent VEGF sig-
nal and M2 type macrophage population (22).

Normal placentation is also characterized by
a profile of T cells and their cytokines. Decidu-
al T cells are predominantly CD8 + phenoty-
pes. While they regulate trophoblast invasion,
CD4 + Treg cells increase the tolerance to the
fetus. Decidual cells (DCs) are also thought to
play a role in the differentiation of CD4 + T cel-
Is to the Th2 phenotype and in the regulation
of dNK cell proliferation. Type 2 T helper (Th2)
cytokines are predominant in the second tri-
mester (eg. anti-inflammatory IL-4, IL-10, IL-13).
Progesterone, estradiol, prostaglandin D2 and
leukemic inhibiting factor promote the deve-
lopment of Th2 profile. In contrast, PE is chara-
cterized by an imbalance of Th1 cells and their
associated cytokines, such as IFNy. Upregulati-
on of T helper 1 (Th1) cytokines containing IL-
2, IL-6, IL-8, IL-12, TNF-q, IFN-y and IL-17, and
downregulation in IL-4, IL-10 production are
observed in PE (17). This imbalance probably

affects poor placentation and resulting ma-
ternal inflammation and endothelial dysfun-
ction (4). The effective mediators of Th1 / Th2
transformation are not well understood (17).

IL-33 is a cytokine from the IL-1 family and in-
duces Th2 response by binding to its recep-
tor ST2 in normal pregnancy. sST2, in soluble
form, triggers a predominant Th1 response
with IL-33 inhibition. IL-33 and sST2 are thou-
ght to play a role in the pathogenesis of PE.
In studies, IL-33 inhibition adversely affects
trophoblast migration and invasion (23, 24).

Th1 cytokines (TNF-a, IL-2, IL-12, IL-18, and
IFNy) induce trophoblast apoptosis. Also,
IFNy and IL-12 inhibit angiogenesis. TNF-a
from Th1 cytokines inhibits NO release and
induces endothelial dysfunction (17). The
chronic increase of proinflammatory cyto-
kine TNF-a stimulates sFlt-1 secretion (25).

Th17 cells are the subgroup of CD4 + lymp-
hocytes that produce proinflammatory IL-17.
Some of the IL-17-producing cells have also
been shown to produce Th1 cytokines (eg.
IFNy) (17). These are called Th17 / Th1. A small
number of cells produce IL-4 together with
IL-17, which is referred to as Th17 / Th2 (26).
Pathogenic decidual Th17 / Th1 cells exist in
unexplained recurrent abortions while Th17 /
Th2 cells are present in healthy pregnancy. Treg
and Th17 pass through similar stages of deve-
lopment. The increase at the ratio of Th17 to
Treg cells in peripheral blood in PE is respon-
sible for the increased maternal inflammatory
response to the fetus (27). The proinflammatory
cytokines and the predominant Th1 environ-
ment in the PE may be associated with Th17
differentiation. IL-13 and IL-6 inflammatory en-
vironment may contribute to the transformati-
on of Treg cells into Th17. Also, dNK cells play
a role in Th17 transformation and inflamma-
tory response suppression by IL-10 and TGF{31
(17). Another aspect of impaired immune to-
lerance in PE is reduction of CD4 + / CD25 + /
FoxP3 + regulatory T cells (Treg) in peripheral
blood and decidua (28). The proinflammatory
environment in PE is thought to affect the
Treg population (29). There are also studies
on the effect of IL-33 on Treg function (30).

Complement activation from immunological
mechanisms stimulates monocytes, leading to



the release of antiangiogenic factors. Recurrent
pregnancy losses, preterm birth and PE are asso-
ciated with complement activation, especially
C5a, which increases the anti-angiogenic factor
of sFIt-1(17).1tisalsofoundthatthe possibility of
developing PE was higherin women with higher
levels of complement Bb (alternative pathway
marker) (31). In another study, C4a deficiency
and C4bp (classical pathway inhibitor) depo-
sits are shown in preeclamptic placenta (17).

Maternal Syndrome

The symptoms of PE are not limited to the
placenta. It can cause widespread effects that
can be seen as maternal syndrome (4). In the
second stage of PE, placental ischemia and
increased placental oxidative stress result in
severe systemic inflammation and endothe-
lial dysfunction manifested by new-onset hy-
pertension and proteinuria. Oxidative stress
results in placental necrosis and apoptosis.
The trophoblast microparticles shedding
into maternal circulation indicate ischemia
and apoptosis in placental cells. These mic-
roparticles create an inflammatory load and
indirectly affect endothelial function (17).

Biochemical Factors

There are several possibilities for stimulating
inflammation in PE. Some of these possibilities
are factors released by endothelial injury. These
are proinflammatory cytokines, oxidative stress
markers, thrombomodulin, fibronectin, endot-
helin-1 and Von Willebrand factor. Some other
factors release from placental cells such as an-
tiangiogenic factors (17). Protein-toxic aggre-
gates such as transthyretin also increase in PE.
Transthyretin is released from the trophoblasts
through vesicles and is transported to outside
of the cell. Transthyretin in these vesicles can
lead to cellular stress response by providing
targeted delivery of toxic proteins to other ma-
ternal organs. Therefore, it is thought to play a
role in the response of inflammation in PE (32).

Studies support the pathological role of imba-
lance in circulating angiogenic factors in the
etiology of the maternal syndrome (4). VEGF
is an endothelial mitogen factor and proan-
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giogenic stimulating vasculogenesis. It also
affects vascular permeability and vasodilatati-
on. VEGF is mostly produced from the placen-
ta, also from the monocyte and endothelium.
Specific receptors are the vascular endothelial
growth factor receptor (VEGFR1 / Flt-1) in the
placenta and the VEGFR2 / kinase insert doma-
in receptor (KDR) in the vascular endothelial
cell (33). VEGF activates eNOS (endothelial NO
synthase) by increasing intracellular calcium
through PI3K (phosphatidylinositol 3 kinase) /
Akt signaling pathway. Another pathway also
activates MAPKs (mitogen-activated protein
kinases) and PLA2 (phospholipase A2) via PKC
(protein kinase C). As a result, PGI2 (prostacyc-
lin) increases. Thus, vasodilatation and permea-
bility are increased by PGI2 and NO (34). TGF-31
also plays a role in angiogenesis by regulating
VEGF expression (35). PIGF is a member of the
VEGF family produced by trophoblasts. It is also
released by the endothelium (36). PIGF is invol-
ved in vasculogenesis and vasodilatation via
binding Flt-1 (33). In normal pregnancy, PIGF
circulation begins at the 8th week and reaches
its maximum concentration towards the end of
the 2nd trimester and decreases until delivery
(36). PIGF concentration decreases in PE (33).

Antiangiogenic sFlt-1/sVEGFR-1 is produced by
placenta and passed into maternal circulation.
sFIt-1 increases in the third trimester of normal
pregnancy. sFlt-1, overexpressed from endot-
helial cells and trophoblasts of ischemic placen-
ta in PE, induces maternal endothelial dysfun-
ction leading to preeclamptic symptoms (33).
sFIt-1 is a soluble variant of membrane bound
receptor VEGFR1 that binds to proangiogenic
proteins VEGF and PIGF; therefore, sFlt-1 acts as
a ligand trap, reducing free VEGF and PIGF. Non-
functional VEGF which could not bind to its re-
ceptor leads to increased VEGF in preeclamptic
placenta. High levels of sFlt-1 binding VEGF and
PIGF cause endothelial cell dysfunction in vari-
ous organs (4). It has also been shown that sFlt-
1 indirectly inhibits VEGF mediated NO synthe-
sis, thus leading to increased reactive oxygen
products and vasoconstriction (2). Increased
sFIt-1 causes placental insufficiency via inhibi-
ting cytotrophoblast differentiation and invasi-
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on (17). Syncytial fragments shedding into the
maternal circulation have been described as an
important source of placental sFlt-1 in PE (4).

sEng is an antiangiogenic protein that inhibits
the TGFp signaling pathway (2). ENG (endoglin)
isa membrane glycoprotein involved in the TGF
beta receptor complex (TGF-B1 and TGF(33). It
is produced by endothelium and monocytes.
Trophoblasts in the placenta are also an impor-
tant source of ENG. The primary roles of ENG are
angiogenesis, endothelial cell differentiation
and vascular tone regulation via eNOS (37). The
proteolysis of the extracellular part of the ENG
creates the sEng that limits eNOS due to the
TGF-B function (2). TGF-B is an anti-inflamma-
tory and vasodilatory factor and its elimination
with sEng leads to vasoconstriction and endot-
helial dysfunction (33). sEng is highly expressed
in PE and eclampsia (4). sEng regulators are not
known exactly. However, similar to sFlt-1, angi-
otensin Il receptor (AT-1) autoantibodies stimu-
late the release, while HO-1 inhibits the release
(2).sEng, asin sFlt-1, is expressed in hypoxia and
oxidative stress conditions but is also stimulated
by inflammatory TNF-a and IFNy released from
endothelial and placental cells (38). Carbon
monoxide (CO), the HO-1 metabolite, inhibits
sFlt-1 and sEng expression. Due to HO-1 role in
the pathogenesis of PE, women with PE have
less CO exhalation than normal pregnants (39).

Hypertension

Hypertension occurring in PE does not appear
to be mediated by the renin-angiotensin-al-
dosterone system (RAAS), because renin, al-
dosterone and angiotensin Il levels decrease in
PE compared to physiological increase in nor-
mal pregnancy. This hypertension may deve-
lop with antiangiogenic factors and angioten-
sin Il type 1 receptor agonistic autoantibodies
(AT1-AA) (4). Increased production of various
mediators such as sFlt-1, sEng, STBMs(syncy-
tiotrophoblast microparticles), inflammatory
factors, AT1-AA and reactive oxygen species
(ROS) released by the hypoxic placenta causes
vascular endothelial dysfunction. In addition, in
PE, NO, PGI2 levels which are endothelium-de-
rived vasodilators in the plasma decrease and
vasoconstrictors such as endothelin-1 (ET-1),
thromboxane A2 (TXA2), Ang Il and AT1R inc-
rease (33). Upregulation of the bradykinin (B2)

receptor and the heterodimerization of B2 with
AT1s are thought to contribute to hypertensi-
on and increased angiotensin Il response in
PE. However, there is no human experimental
study of the pathway yet (40). The hydrogen
sulfide (H2S) system is another important pat-
hway in vasodilatation and angiogenesis. H2S
decreases in PE. Because placental expression
of cystathionine lyase, the enzyme responsible
for the production of H2S, has been reduced (4).

The mechanisms that are effective in the deve-
lopment of PE are not fully known. However,
ischemic environment, oxidative stress, relea-
sed immunological and biochemical factors,
inflammation and endothelial dysfunction are
factors triggering PE. This review summarizes
our current understanding of the molecular
mechanism of PE. The development of new in-
sights into the pathogenesis of PE in conclusion
of a better understanding of the relevant mo-
lecular mechanisms will guide further studies.
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