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ORIGINAL ARTICLE / OZGUN ARASTIRMA MAKALESI

Evaluation of Occupational Accidents Associated with Vascular Injury Caused by the

"Patpat” Agricultural Vehicle

“Patpat” Tarim Araciyla Olusan Damar Yaralanmasinin Eslik Ettigi Is Kazalarinin Degerlendirilmesi

Semih Murat Yiicel'@, Ozlem Terzi?

ABSTRACT

Aim: “Patpat” agriculture tool is used for transportation,
irrigation carrying, hoeing in the Blacksea region. Injuries occur in
the whole body especially in the extremities due to crushing under
the patpat vehicle or jamming between it's hoeing equipment’s.
The vascular injuries that may occur in these patients is an
important cause of morbidity and mortality. In this study, it is aimed
to retrospectively evaluate the patients who were major vascular
injury due to patpat agricultural vehicle accident and followed up
in a cardiovascular surgery clinic.

Material and Methods: In the descriptive study, patients who
were followed up at the Cardiovascular Surgery Clinic of Ondokuz
Mayis University Hospital due to major vascular injuries related to
the patpat accident between 01.01.2008 and 31.12.2021 were
retrospectively included. The data obtained from hospital records
were expressed in the form of descriptive statistics.

Results: In the last 14 years, 32 patients were determined to be
operated in the CVS clinic due to patpat accident. The mean age of
the patients was 36.7 +21.2 years and 71.9% were male. Of the
accidents, 62.5% occurred in the field and 59.4% were crushed and
31.3% were of the compression type. The most common injuries in
the patients were lower extremity injury (50.0%) and
accompanying artery-vein injury (25.0% popliteal, 18.8% femoral
and 18.8% iliac). The median hospital stay of the patients was 21.5
(3.5-75.0) days. Extremity amputation was performed in four
(12.5%) patients, while 25 (78.1%) patients were discharged with
complete recovery. The median loss of working days in these 29
patients was 75 (35-124) days. Three of the patients (9.4%) died as
a result of a patpat accident.

Conclusion: Occupational accidents due to patpat vehicle used
in agriculture, produces multiple injuries in the entire body,
especially extremities. It has been determined that in addition to
the occurrence of death or disability in patients with large vessel
injuries, there are also losses of a large number of working days.

Keywords: Occupational accident, agricultural vehicle, vascular
injury, surgery

Gonderim: 27 Mayis 2022

Kabul: 26 Ocak 2023
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Amag: Patpat tarim araci Karadeniz bolgesinde ulagim, sulama,
tasima, capalama amaciyla kullanilmaktadir. Patpat aracinin altinda
ezilme veya gapalama ekipmanlarinin arasina sikisma neticesinde
ekstremiteler basta olmak (izere tim viicutta yaralanmalar
meydana gelmektedir. Bu hastalarda olusabilecek damar
yaralanmalari 6nemli bir morbidite ve mortalite sebebidir. Bu
calismada patpat tarim araci kazasi nedeniyle biyik damar
yaralanmasi olan ve Kalp Damar Cerrahisi Kliniginde takip edilen
hastalarin retrospektif olarak degerlendirilmesi amaglanmistir.

Gereg¢ ve Yontemler: Tanimlayici tipte planlanan calismaya,
retrospektif olarak 01.01.2008-31.12.2021 tarihleri arasinda patpat
kazasina bagh biyik damar yaralanmasi nedeniyle Ondokuz Mayis
Universitesi Hastanesi Kalp Damar Cerrahisi (KDC) Kliniginde takip
edilen hastalar dahil edildi. Hastane kayitlarindan elde edilen veriler
tanimlayici istatistikler seklinde ifade edildi.

Bulgular: Son 14 yilda 32 hastanin patpat kazasi nedeniyle KDC
kliniginde opere edildigi belirlendi. Hastalarin yas ortalamasi
36,7#21,2 yildi ve %71,9u erkekti. Kazalarin %62,51 tarlada
meydana gelmisti ve %59,4’l ezilme, %31,3’( sikisma tipindeydi.
Hastalarda en sik alt ekstremite (%50,0) yaralanmasi ve bunlara
eslik eden arter-ven yaralanmasi (%25,0 popliteal, %18,8 femoral
ve % 18,8 iliak) oldugu belirlendi. Hastalarin hastanede kalis stireleri
ortanca degeri 21,5 (3,5-75,0) gindi. Hastalarin 4’tine (%12,5)
ekstremite amputasyonu yapilirken, 251 (%78,1) tam sifa ile
taburcu oldu. Bu 29 hastanin ortanca is glcli kaybi 75 (35-124)
glindu. Hastalarin 3'G (%9,4) ise patpat kazasi sonucu hayatini
kaybetmisti.

Sonug: Tarimda kullanilan patpat aracina bagli olusan is
kazalari, basta ekstremiteler olmak lizere tim viicutta ¢oklu
yaralanmalar meydana getirmektedir. Blylk damar yaralanmasi
olan hastalarda 6lim veya sakatliklarin gérilmesinin yani sira gok
sayida is glinG kayiplarinin da oldugu belirlenmistir.

Anahtar Kelimeler: is kazasi, tarim araci, damar yaralanmasi,
cerrahi

1Ondokuz Mayis Universitesi, Tip Fakiiltesi, Kalp Damar Cerrahisi AD, Samsun, Tiirkiye.
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Pat pat kazalarinda damar yaralanmalari

Giris

Dinya genelinde c¢alisan yaklasik 3,3 milyar kisiden 1,3
milyarinin  tarim  sektoriinde  ¢alismakta  oldugu
belirtiimektedir (1). Tiirkiye istatistik Kurumu verilerine gére
Ulkemizde 2021 yilinda toplam istihdamin %17,2’si kadari
(yaklasik 4.948.000 kisi) tarim sektoriinde istihdam edilmis
olup, kayit disi olan isgiler ve onlarin aileleri de dikkate
alindiginda milyonlarca kisi gecimini tarimdan saglamaktadir
(2). Tarim sektor, insaat ve ulastirma ile birlikte is sagligi ve
givenligi agisindan en tehlikeli ti¢ sektérden biridir (3).
Ulkemizde ise is Saghg ve Giivenligi Genel Mudirligi
tarafindan 2020 yilinda yayimlanan resmi rapora gore 2018
yilinda 3442 kisinin tarim ormancilik sektériinde is kazasi
gecirdigi ve 35 kisinin hayatini kaybettigi belirtilmistir (5).
Tarim sektoriindeki 6lim ve yaralanmalarin ana kaynagi
ozellikle tarim makineleri ve traktorlerdir Makinelerin
Uzerinde galisirken diisme sonucu veya givensiz bir sekilde
makinenin yakininda bulunulmasi durumunda yaralanmalar,
uzuv kayiplari, hatta o6limla kazalar yasanabilmektedir.
Tarim makinelerinden kaynaklanan risklerin en onemlileri
stkisma, ezilme, kesme/kesilme, parcalanma gibi olaylardir
(3). Ulkemizde gikardigi sesten dolayi halk arasinda “Patpat”
olarak tabir edilen capa makineleri ciftciler tarafindan
ulasim, sulama, tasima, ¢capalama amaciyla kullanilmaktadir.
Bu makineler oldukg¢a ucuz ve ekonomik olup bazi bolgelerde
oldukca yaygindir. Ancak bu araglar normal araclarda
bulunan agirhik dengeleme sistemi, isik, emniyet, fren
tertibati veya savrulmayi 6nleyen sistem vb gibi 6zelliklere
sahip olmadigindan traktorle karsilastirildiginda daha ¢ok is
kazalarina yol agmaktadirlar (7,8).

Ulkemizde traktdr kazalarina bagh 6lim ve yaralanmalara
iliskin yayinlanmis istatistiki veriler olmasina ragmen, ¢ok az
sayida calismada patpat kazalarn dikkate almistir. Bu
calismalarda patpat aracinin altinda ezilme veya gapalama
ekipmanlarinin arasina sikisma neticesinde ekstremiteler
basta olmak (izere gesitli yaralanmalar meydana geldigi
bildiriimektedir (8). Bu ¢alismada patpat tarim araci kazasi
nedeniyle biyilk damar yaralanmasi olan ve Ondokuz Mayis
Universitesi Tip Fakiiltesi Kalp Damar Cerrahisi Kliniginde
takip edilen hastalarin retrospektif olarak degerlendirilmesi
amaglanmistir.

Gereg ve Yontemler

Tanimlayici  tipte planlanan ¢alismada 01.01.2008-
31.12.2021 tarihleri arasinda Ondokuz Mayis Universitesi
Hastanesi Kalp Damar Cerrahisi (KDC) Servisinde takip edilen
ve patpat tarim araci kazasi nedeniyle blylik damar
yaralanmasi oldugu belirlenen hastalarinin  tamami
incelendi. Calisma icin gerekli yerel etik kurul onayi
(OMUKAEK 2021/524) ve hastane bashekimliginden
arastirma izni alindi. Hasta dosyalari ve hastane kayitlarindan
hastalara ait bazi sosyodemografik verilerinin yani sira,
kazanin yeri ve zamani, muayene bulgulari (yaralanan vicut
bolgesi, yaralanma tipi vb) ve hastane yatis siresi, kayip is
gunu suresi, hastanin akibeti gibi verileri toplandi. Bu
verilerden hastanin akibeti (tam sifa ile taburcu, amplitasyon
ve 0lum) bagiml degisken olarak kabul edilirken, diger
veriler bagimsiz degisken olarak kabul edildi. Elde edilen
veriler SPSS 22.0 paket programinda bilgisayara aktarildi.
Calismaya ait sirekli degiskenler normal dagilima uyuyorsa

Yiicel ve ark.

ortalama tstandart sapma, uymuyorsa ortanca (minimum
ve maksimum) olarak ile ifade edilirken, frekans veriler ise
sayl ve ylzde (%) seklinde ifade edildi. Strekli degiskenlerin
normal dagihma uygunlugu Shapiro Wilk testi ile
degerlendirildi. Normal dagilima uymadigi belirlenen
verilerin gruplar arasi karsilastirilmasinda Kruskall Wallis
testi, normal dagilima uyan verilerde ise ANOVA testi
kullanildi. Kategorik veriler Pearson ki kare testi ile
karsilastirildi  ve ileri karsilastirmalarda Bonferronni
dizeltmesi yapildi. Tim testlerde istatistiksel anlamlilik
diizeyi p <0,05 olarak kabul edildi.

Bulgular

Son 14 yillik kayitlarda 32 hastanin patpat kazasi nedeniyle
KDC servisinde takip edildigi belirlendi. Hastalarin yas
ortalamasi 36,7 +21,2 yildi ve %71,9’u erkekti. Hastalarin
%25,0’i 18 yas altinda ve %9,4’Q ise 65 yas ve Ustlindeydi.
Egitim duzeyleri agisindan degerlendirildiginde hastalarin
ikisinin (%6,3) okuryazar olmadigi, 18’inin (%56,3) ilkokul,
9’unun (%28,1) ortaokul ve Uglinin (%9,4) lise mezunu
oldugu belirlendi. Hastalarin %59,4’G koéyde ve %34,4’(
ilcede yasiyordu.

Kazalarin %62,5’inin tarlada meydana geldigi ve %65,5’inin
112 ambulanslari ile hastaneye getirildigi belirlendi.
Yaralanma tipi 19 (%59,4) hastada ezilme, 10 (%31,3)
hastada sikisma ve 3 (%9,4) hastada hem ezilme hem de
sikisma seklindeydi.

En sik alt ekstremite (%75,0) yaralanmasi mevcuttu. Coklu
doku hasar tespit edilen hastalarin %31,2’sinde fibula,
%31,2sinde tibia, %28,1'inde femur ve %25’inde pelvis kirig
oldugu, bunlara eslik eden arter (A) ve ven (V)
yaralanmalarinin (en sik %25,0 popliteal A-V, %18,8 femoral
A-V ve %18,8 iliak A-V) oldugu belirlendi. (Sekil 1) Vaskiiler
cerrahi olarak hastalarin %59,3’inde primer onarim
yapilirken, %28,1’inde safen ven interpozisyonu yapilmisti.
KDC disinda %93,8’i ortopedi, %50,0’si plastik cerrahi ve
%15,6’s1 cocuk cerrahisi tarafindan konsilte edilmisti.
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Sekil 1. Buyik damar yaralanmalarin dagihmi (A: arter, V: ven)

Patpat kazasl geciren hastalarin 25’i (%78,1) tam sifa ile
taburcu olurken, ikisinde (%6,2) tek kol ve ikisinde (%6,2) tek
bacak amputasyonu yapilmisti. TUm hastalarin hastanede
yatis slresi ortancasi 21,5 (1-49) glin ve yogun bakim siresi
ortancasiise 3,5 (0-13) giindii. Kaza sonucu 3 (%9,4) hastanin
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ise 6ldugi belirlendi. Olen hastalarin tamami erkekti, ilkokul
ve alti diizeyde egitime sahipti, kdyde yasiyordu ve kazalar
tarlada meydana gelmisti. Olim (3) ve ampiitasyonla
sonuglanan (4) vakalarinin hastaneye ulasma siiresi 22 saatti.
Hastalarin takip sonuglarina gére bazi sosyo-demografik
ozellikleri, kaza yeri, hastaneye gelis sekli ve gelis siresi
acisindan istatistiksel anlamh fark yoktu (p>0,05). Olen {i¢
(%100,0) hasta da alt ekstremite birlikte ile batin
yaralanmasi varken, amputasyon olanlarin 2 (%50,0)’sinde
Ust ve 2 (%50,0)’sinde alt ekstremite yaralanmasi mevcuttu.
Olen hastalarda ezilme ve sikisma tipi yaralanma birlikteligi
(%66,7) sifayla taburcu olan ile ampute olan hastalardan
istatistiksel anlaml dizeyde daha yilksek sikliktaydi
(p:0,002). Yaralanma bélgesi agisindan da 6len hastalarda alt
ekstremite ve batin yaralanmasi istatistiksel anlamli olarak
daha yiksek sikliktaydi (p:0,013).

Hastalarin takip sonuglarina gére biiytik damar yaralanmalari
degerlendirildiginde sifayla taburcu olan Ug (%12) hastada
axiller A-V yaralanmasi varken, Uglinde (%12) brakial A-V,
besinde (%20) femoral A-V, yedisinde (%28) popliteal A-V ve
Uglinde (%12) tibial A-V yaralanmasi mevcuttu. Amputasyon
olan doért hastanin ikisinde (%50) radial ve ulnar A-V
yaralanmasi, birinde (%25) popliteal A-V ve birinde (%25)
tibial A-V yaralanmasi vardi. Olen {i¢ hastanin ise birinde
(%33,3) iliak A-V yaralanmasi, birinde (%33,3) femoral A ve
iliak V ve birinde (%33,3) de popliteal ve iliak A-V
yaralanmasi tespit edildi.

Hastane yatis sliresi ortancasi tam sifa ile taburcu olan ve
ampitasyonu olan hastalarda benzer iken, 6len hastalarda
en duslkta (sirasiyla ortancalan 24; 20,5 ve 1 gin) (p=
0,017). Benzer sekilde yogun bakim yatis siiresi ortancalari
acisindan da anlamli farkliik yoktu (sirasiyla 4;3,5;1)
(p=0,068). Tam sifa ile taburcu olan ve ampitasyonu olan
hastalarda ortanca is glicli kayiplari agisindan istatistiksel
olarak anlamli fark yoktu (p: 0,94) (Tablo 1).

Tartisma

Calismamizda patpat kazasi sonucu KVC servisinde takip
edilen 32 hastadan %9,4’Unin 6ldigu ve %12,5'inin ise
ampitasyona ugradigi belirlenmistir. Tarim kazalarinin
yuksek yaralanma ve 6lum riski ile birlikte yiiksek is gilicti ve
ekonomik kayiplara yol agmasi nedeniyle {ilke ekonomisinde
biyiik dnem arz ettigi bilinmektedir (6). Ulkemizde 2006-
2016 yillarinda sadece karayolu Uzerinde meydana gelen
patpat kazalarini inceleyen bir ¢calismada toplam 644 patpat
kazasinin meydana geldigi ve bu kazalarda 1458 kisinin
yaralandigi ve 34 (%2,3)'Unin ise hayatini kaybettigi
bildirilmistir (8). 2018 yilinda 166 tarim isletmesinde yapilan
blylk caph bir calismada, tarim araclariyla olan kazalarin
%10,9’unun agir yaralanma ve %4,3’tinde ise kismen fiziksel
engelli olma ile sonuglandigi ancak hi¢ 6lim olmadig
belirtilmistir (9). Bu ¢calismadaki 6liim oraninin daha ytksek
olmasi daha agir klinikle seyreden hastalarin ¢alismaya dabhil
edilmesinden kaynaklanabilir. Zira ¢alismanin yuratildugi
merkez bolge hastanesi olarak hizmet veren, cevre il ve
ilcelerden sevklerin kabul edildigi Gglinci basamak bir
hastanededir.

Calismamizda vyaralanmalarin  yaklagik dortte {gunin,
olimlerin ise tamaminin erkek cinsiyette oldugu goérilmis
olup, bu durum literatiirle uyumlu olarak degerlendirilmistir.
Ulkemizde yapilmis benzer ¢alismalarda da erkek cinsiyet 6n
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plandadir (10-12). Finlandiya’da 5 yillik tarim kazalarinin
incelendigi calismada erkek cinsiyetin 1,7 kat daha yuksek
yaralanma riskine sahip oldugunu ortaya konmustur (13).
Kanada’da ise 6liimlU tarim kazalarinda erkeklerde kadinlara
gore yaklasik 11 kat daha fazla tarimla ilgili 6lumlu is kazasi
oldugu belirlenmistir (14). Bununla birlikte bazi ¢alismalar
cinsiyeti, yaralanma icin bir risk faktori olmaktan ziyade,
farkli calisma maruziyetlerinin bir gostergesi olarak
gostermistir. Bu calismalarda erkeklerin hem giin icinde
calisma sdrelerinin daha uzun oldugu, hem de kadinlara
kiyasla daha zor islerin sorumlulugunu alirken, kadinlarin ev
isleriyle birlikte daha az riskli olabilecek tarimsal isleri
yuruttikleri ifade edilmistir (14,15). Ayrica islerin cinsiyetler
arasinda benzer bolindigu ve esit ¢calisma siiresi goz oniline
alindigi alanlarda, yaralanma riskinin de neredeyse esit
oldugundan da bahsedilmektedir (13).

Tarimda meydana gelen yaralanmalar hemen her yas
grubunu icermektedir. Cunkl diger islerden farkh olarak
tarimsal faaliyetler, 06zellikle ekonomik gereklilikler
nedeniyle, genellikle aile Uyeleriyle birlikte yurttilmektedir
(6). Tarim sektorinde yash ¢alisanlar reflekslerin yavaslamasi
veya diger vyasa bagh nedenlerin yani sira artan
deneyimleriyle birlikte 6zglvenli ve dikkatsiz davranislar
sonucu vyaralanabilirken, geng¢ c¢alisanlar daha agir veya
tehlikeli isleri yliklenmeleri, deneyimsizlikleri veya risk alma
egiliminde olmalari nedeniyle kazalar yasamaktadirlar.
Kiguk cocuklarin ise hem yaptiklari isin dogasi geregi riskli
olmasindan hem de tarim makineleriyle oynamalari
nedeniyle yaralanmaktadirlar (12,16,17). Ulkemizde yapilmis
traktér ya da patpat kazasli calismalarinda da benzer
nedenlerden dolayl farkli yas grubundan tarim iscisinde
yaralanma ve 6lum olaylari meydana geldigi gorilmektedir
(10,18,19). Patpat kazasi sonucu yaralanmalarin incelendigi
bir galismada tiim vakalarin %15'i cocuklar iken (11), 10 yillik
olimlerin degerlendirildigi bir baska ¢alismada da vakalarin
yaklasik %10’unun 18 yas altinda oldugu gosterilmistir (10).
Bizim c¢alismamizda yaralananlarin yaklasik dortte bir,
Olenlerin ise Ugte biri 18 yas altindadir. Bu tiir yaralanmalari
ve olimleri dnlemek igin gocuklar ebeveynleri tarafindan
yakindan izlenmeli ve mimkinse tehlikeli tarim
ortamlarindan uzak tutulmalidir.

Literatirde traktér kazalarinin  biylik ¢ogunlugunun
tarlalarda, daha azinin ise karayollarinda meydana geldigi
belirtiimektedir (18,19). Patpat kazalarinda birbirine yakin
sikliklar bildiren ¢alismaya da rastlaniimaktadir (20).
Calismamizda yaralanmalarin yaklasik Ggte birinin karayolu
Uzerinde meydana geldigi belirlenmistir. Bu durum tarim
araci olmasina ragmen, patpatlarin ulasim icinde siklkla
kullanildigi diisindirmektedir. Trafikte kullanimi yasak olan
bu araglarla ilgili yeterli diizeyde denetim yapilarak, caydirici
cezalar uygulayarak ve tarim c¢alisanlarinin bu konudaki
farkindaliklarinin arttirarak kazalarin azaltilmasi muamkin
olabilir.

Tarim aletlerinden kaynaklanan risklerin en o6nemlileri
sikisma, ezilme, kesme/kesilme, pargalanma gibi olaylardir
(3). Gahsmamiza benzer sekilde, patpat kazalariyla iliskili
¢alismalarda ezilme tipi yaralanmalar daha sik gozlenmis
olup, bu durumun ¢ogunlukla bu aletlerin denge problemleri
ya da asiri yiklenmesi sonucu devrilmesiyle iligkili oldugu
bildirilmistir (8,20). Meydana gelen yaralanmalarda el ve st
ekstremite yaralanmalarinin daha yaygin gorildigi ve bu
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Toplam Tam Sifayla Amputasyon (n:4) Oliim (n:3)
Kategorik Degiskenler (n:32) Taburcu (n:25) n (%) * n (%) * p
n (%) * n (%) *
Cinsiyet Erkek 23(71,9) 19 (76,0) 1(25,0) 3(100,0) 0,05
Kadin 9(28,1) 6 (24,0) 3(75,0) 0(0,0)
Yas grubu 5-17 8(25,0) 7(28,0) 0(0,0) 1(33,3)
(ynl) 0,45
18-64 20 (62,5) 16 (64,0) 3(75,0) 1(33,3)
265 4(12,5) 2(8,0) 1(25,0) 1(33,3)
Egitim Duzeyi ilkokul ve alti 20 (62,5) 14 (56,0) 3(75,0) 3(15,0) 0,28
Ortaokul ve st 12 (37,5) 11 (44,0) 1(25,0) 0(0,0)
Yerlesim yeri ilce/Il 11 (34,4) 10 (40,0) 1(25,0) 0(0,0) 0,35
Koy 21 (65,6) 15 (60,0) 3(75,0) 3 (100,0)
Kaza yeri Karayolu 12 (37,5) 11 (44,0) 1(25,0) 0(0,0) 0,28
Tarla 20 (62,5) 14 (56,0) 3(75,0) 3(100,0)
Gelis Sekli Ambulans 21 (65,6) 16 (64,0) 3(75,0) 2 (66,7) 0,91
Diger 11 (34,4) 9(36,0) 1(25,0) 1(33,3)
Gelis siiresi 0-1 5(15,6) 5(100,0) 0(0,0) 0(0,0)
(saat) 0,73
2-3 13 (40,6) 10 (76,9) 2(50,0) 1(33,3)
>3 saat 14 (43,8) 10 (71,4) 2(50,0) 2(66,7)
Yaralanma tipi Ezilme 19 (59,4) 17 (68,0) 1(25,0) 1(33,3)
0,002
Sikisma 10(31,3) 7 (28,0) 3(75,0) 0(0,0)
Ezilme+sikisma 3(9,4) 1(4,0) 0(0,0) 2 (66,7)
Yaralanma bolgesi  Ust Ekstremite 4(12,5) 2 (8,0) 2 (50,0) 0(0,0)
Alt Ekstremite 16 (50,0) 14 (56,0) 2 (50,0) 0(0,0) 0,013
Ust Ekstremite + Toraks 4(12,5) 4 (16,0) 0(0,0) 0(0,0)
Alt Ekstremite +Batin 8(25,0) 5 (20,0) 0(0,0) 3(100,0)
Siirekli Degiskenler
Yas (yil) 36,7+ 21,2 35,0+20,9 40,2+16,7 39,3%35,0 0,94
Hastanede yatigs siiresi (giin) (1-49) 24 (5-49) 20,5 (8-36) 1(1-1) 0,017
Yogun bakimda izlem siiresi (giin) 3,5(0-13) 4 (0-13) 3,5(1-8) 1(0-1) 0,068
is giicii kaybi (giin) (n:29) 75 (35-124) 75 (35-124) 77,5(65-85) - 0,94

Tablo 1. Patpat kazasi geciren hastalarin takip sonuglarina gére bazi 6zelliklerinin dagihmi (n:32)
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tir yaralanmalarin tarimsal yaralanmalarin yaklasik %40-
70'ini temsil ettigi belirtiimektedir (21). Ulkemizde genel
tarim makinesi kazalarinin incelendigi bir ¢calismada en sik
Ust ekstremite yaralanmasi, ikinci siklikta bas-boyun bolgesi
yaralanmasi gozlenirken, hastalarin %27'sinde ampitasyon
yapildigi belirtilmistir (12). Traktorlerle iliskili yaralanmalari
inceleyen bir calismada ise alt ekstremite yaralanmasi daha
yuksek sikliktadir (22). Capa makinasi ile yaralanmalarin
incelendigi calismada ise hastalarin tamaminda alt ekstemite
yaralanmasi mevcut olup, ampitasyon orani %40’dir (23).
Patpat kazalarini inceleyen bir g¢alismada ise bas ve boyun
yaralanmasiyla birlikte toraks ve Ust ekstremite
yaralanmalari agirlikhydi ve 6lim orani yaklasik %3t (20).
Pediatrik yas grubundaki Patpat kazalarinda ¢oklu bolge
hasariyla birlikte alt ekstremite yaralanmalarinin daha sik
oldugu bildirilmistir(24) Bizim ¢alismamizda en sik alt
eksremite yaralanmasi gozlenmis olup, vakalarin tamami en
az bir bliyiik damar yaralanmasi icermekteydi. Literatiirde
genel arteriyel vyaralanmalarin  yaklasik  yarisinin
ekstremitelerde goriildGgl, bunlar arasinda Gst ekstremite
arter yaralanmalari daha sik olmakla birlikte travmaya bagh
alt ekstremite arter yaralanmalari daha ciddi yaralanmalar
oldugu, uzuv kaybina ve hatta 6lime neden oldugu
belirtiimektedir  (25,26). Bu durum g¢alismamizdaki
ampitasyon ve oOlim olaylarini yiksekligini aciklar
niteliktedir. Agir tarimsal yaralanmalari kabullerin %50 ila
%90'l, bu yaralanmalarin meydana gelme egiliminin yiiksek
oldugu kirsal alanlardan ve ¢oklu travma hastalarina kesin
tani ve tedavi sunma yeterliligi olmayan dis tesislerden
yapilan sevklerden kaynaklandigi belirtiimektedir (21).
Yaralanma bolgeleri ve yaralanma ciddiyeti hakkinda detayl
sundugumuz verilerin, bu tip ¢oklu travma hastalarina saglk
hizmeti sunacak hastanelerde hangi uzmanlik alanlarina ve
kaynaklara sahip olmalari gerektigi konusunda katki
saglayacagini  disunliyoruz. Bu  kurumlarin  cerrahi
miidahalelerin etkinligini en Ust dlzeye c¢ikarmaya ve
komplikasyon insidansini azaltmaya yardimci olmak igin bu
yaralanmalarin uygun ilk tedavisine iliskin temel bir anlayisa
sahip olmalari 6nerilmektedir (21).

Calismamizda kazalarin yaklasik Ugte ikisinin tarlada
meydana geldigi ve hastalarin Ugte birinin ambulans disi
araglarla hastaneye getirildigi dikkate alindiginda agir
travmali hastalara ilk yardim midahalesinin 6énemini ve
tarim calisanlari ile ailelerinin ilk yardim egitimi almalari
gerekliligini vurgulamakta yarar vardir. Kirsal bélgelerde bu
konusundaki farkindaligin arttirilmasi, tarim calsanlarinda
uzun vadeli sakatligi azaltabilirken, yarali tarim isgilerinin
hayatta kalma siiresini de iyilestirebilir (27).

Tarim kazalarinda 6nemli bir konuda meydana gelen hastane
yatis sliresi, isglinii ve isglicli kayiplaridir. Bir calismada tarim
iscilerin dortte birinden fazlasinin traktorle ilgili bir
yaralanma sonucu en az 3 is ginl kaybinin oldugu
goOsterilmis  olup, oOlimcil olmayan traktorle ilgili
yaralanmalarin fiziksel ve finansal yiklerinin, saglik bakim
maliyetleri ve/veya verimlilik kaybiyla 6lgllduginde ¢ok
onemli oldugunu bildirmistir (22). Acil servise basvurusu olan
patpat kazalarini inceleyen bir galismada ortalama hastane
yatis siresi 13 glindli (20). Bizim galismamizda ise ortalama
hastane yatis slireleri 22 giin iken, is glinu kaybi yaklasik 75
glndir. Calismamizda yatis stresinin ve is glinl kaybinin bu
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kadar yuksek olmasi, 6zellikle biiyiik damar yaralanmasi gibi
daha agir travmali hastalari icermesinden kaynaklandig
diistinilmektedir. Ulkemizde oldugu gibi aile gelirinin 6nemli
kismi tarimsal faaliyetleri dayali toplumlarda, tarim
aletleriyle meydana gelen yaralanmalar igin detayli maliyet
analizleri iceren bilimsel ¢alismalar yapilmasi konunun insan
saghgl 6neminin ortaya koymakla birlikte, tilke ekonomisi
icin olayin boyutunu vurgulamak agisindan énerilmektedir.

Sonug
Tarimda kullanilan patpat aracina bagli olusan is kazalari,

basta ekstremiteler olmak Ulzere tim vicutta coklu
yaralanmalar meydana getirmektedir. Ozellikle erkek
cinsiyette yaralanmalarin daha sik oldugu ve damar
yaralanmasinin eslik ettigi kazalarin 6nemli bir morbidite ve
mortalite sebebi oldugu ve is glci kayiplarina yol actigi
belirlenmistir. Bu tlr tarim araglari kullanilirken her tir
glvenlik 6nleminin alinmasi, ¢ocuklar, gencgler veya yeterli
tecriibesi olmayanlarin bu araclari kullanmasinin énlenmesi
kazalarin 6nlenmesinde énemlidir. Tarimin yaygin yapildigi
bolgelerde konuyla alakali yerel yoneticiler tarafindan egitim
ve denetim faaliyetlerine agirlik verilmesinin bu tir élimcal
kazalarl azaltacagl kanaatindeyiz. Ayrica tarim araglariyla
olusan yaralanmalara yonelik 6zellikle tarimsal bolgelerdeki
saglik calisanlarinin farkindaliklarinin arttirilmasinin yani sira,
saglhk hizmet planlayicilarinin ve saghk yoneticilerinin ilgili
saghk kuruluslarinda yapacaklari yeterli insan gilici ve tibbi
donanima dair dizenlemelerle olusabilecek sakathk ve
olimlerin azaltilmasina katki saglayacagi distiniilmektedir.
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ORIGINAL ARTICLE / OZGUN ARASTIRMA MAKALESI

Investigation of Disaster Preparedness of Workers Working in Different Industry

Farkli Isletmelerde Calisan Iscilerin Afete Hazirlik Durumlarinin incelenmesi
Giilbin Konakgi'™@, Mustafa Burak Cémert2™, Berna Nilgiin Ozgiirsoy Uran®*“, Asli Nemli*

ABSTRACT

Aim: The aim of this study it is planned to examine the disaster
preparedness and perceptions of workplaces and employees.

Material and Methods: This descriptive study was conducted
with a total of 387 participants working in different business lines
and giving written consent. The data were collected with the Scale
on Individual Preparedness for Emergencies/Disasters Based on the
Health Belief Model, which indicates the socio-demographic
characteristics form and the levels of disaster preparedness.
Descriptive statistical methods (mean, standard deviation, median,
frequency, percentage and relationship between scale score and
socio-demographic characteristics were made using the
significance test of the difference between two means (t-test) and
multiple variables using ANOVA and Kruskall Wallis test, statistically
95% A p value of <0.05 was accepted as significant in the confidence
interval.

Results: 30.7% of the participants in the businesses
participating in the study were in the 28-37 age group, 82.2% were
male, 50.9% were primary school graduates. 79.8% of the
workplaces are medium-sized and 48.6% are very dangerous.
54.0% of the employees are in production and the average working
time is 75.095+4.83 months, and the average working time in the
unit is 58.870+4.03 months. The rate of participants who received
disaster training is 26.6%. The mean score of the Disaster
Preparedness Belief Scale was found to be 100,824+19.71. A
statistically significant relationship was found between the school
he graduated from, the duration of work in the department, the
disaster preparedness of the enterprise and the aid plan in the
enterprise, the status of preparing a disaster kit, the status of
receiving basic disaster education and the scale score average
(p<0.05).

Conclusion: As a result of the study, the disaster preparedness
status of the individuals working in the participating workplaces
was found to be at a lower level than the samples in which the scale
was studied in the literature. For disaster-ready workplaces, it is
important that disaster trainings are continuous and applicable for
both individuals and workplaces.

Keywords: Disaster, workplace, health belief model, individual
preparedness emergency/disaster preparedness scale
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Kabul: 08 Subat 2023

0z

Amag: Bu calismanin amaci; isletmelerin ve isletmede
galisanlarin afete hazirlk durumlarini ve algilarini incelemek
amaciyla planlanmistir.

Gereg ve Yontemler: Tanimlayici tipte yapilan bu arastirma,
farkliis kollarinda galisan, yazili onam veren toplam 387 katilimci ile
yapilmigtir. Veriler sosyo-demografik oOzellikler formu ve afete
hazirda olma durumlari diizeylerini belirten Saglik inang Model ine
Dayali Acil Durumlara/Afetlere Bireysel Hazrliga iliskin Olcek
Taslag ile toplanmistir. Tanimlayici istatistiksel yontemler
(ortalama, standart sapma, medyan, frekans, ytizde ile; 6lgek puani
ile sosyo-demografik Ozelliklerin iligkisi iki ortalama arasindaki
farkin 6nemlilik testi(t-testi) ve ¢oklu degiskenlerde ANOVA ve
Kruskall Wallis testi kullanilarak yapilmis, istatistiksel olarak %95
glven araliginda p<0,05 degeri anlamli olarak kabul edilmistir.

Bulgular: Calismaya katilan isletmelerdeki katilimcilarin
%30,7 si 28-37 yas grubunda, %82,2 i erkek, %50,9 U ilkogretim
mezunudur. isletmelerin %79,81 orta odlgekli ve %48,6%1 cok
tehlikeli siniflamasindadir. Calisanlarin  %54,0’'G  lretimde ve
galisma siiresi ay ortalamasi 75,095 #4,83, birimde galisma siiresi ay
ortalamasi  58,870#4,03dur. Afet egitimi alan katilimci
orani%26,6 dir. Afete Hazirlik inang Olgegi toplam puan ortalamasi
100,824 #19,71 olarak bulunmustur. Mezun oldugu okul, bélim
galisma siresi, isletmenin afete hazirhk durumu ve isletmede
yardim plani olmasi, afet ¢antasi hazirlama durumu, temel afet
egitimi almadurumuile 6lgek puan ortalamasi arasinda istatistiksel
olarak anlamli bir iliski saptanmistir (p<0.05).

Sonug: Calisma sonucunda katilimci olan isyerlerinde calisan
bireylerin afete hazirlik durumlari, literatirde 6lgegin ¢alisildig
orneklemlere gore daha diisik dizeyde bulunmustur. Afete hazir
isyerleri igin, afet egitimlerin hem bireysel hem de isyerleri igin
surekli ve uygulanabilir olmalari 6nem arzetmektedir.

Anahtar Kelimeler: Afet, isletme, saghk inan¢ modeli, acil
durum/afetlere bireysel hazirlik 6lgegi
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isletmelerde Afet Hazirligi

Giris

GUnlmuz bir yandan bilim ve teknolojide biyik gelismelerle
diger yandan depremler, yanginlar, seller, blyilk endistriyel
tesis kazalari ve kiresel i1sinma gibi blylk cevresel
felaketlerle anilacak bir yizyll olmustur (1,2). COVID-19
pandemisinin ortaya ¢ikmasiyla birlikte 2020 yilindan bu
yana, isletmeler icin 6ngorilemeyen bir slire¢ baslamis oldu.
isletme sahipleri/ isverenler yeni bir normali benimsediler ve
calisanlarini  enfeksiyondan korumak icin stratejiler
uygulamaya basladilar (3,4). Diinyanin birgok cografyasinda
ayni zamanda gergeklesen orman yanginlar, kasirgalar,
tropik firtinalar ve hortumlar, depremler dahil olmak tzere
farkli afetler pandeminin getirdigi zararlarin daha siddetli
yasanmasina neden oldu. isletmelerin bu siiregte farkindalik
yasadiklari durum ise 6ngoériilemeyen ve yikici bir olaydan en
az etkilenmek igin, acil durumlar ve afetler icin uygulanabilir
bir plana sahip olmakti (3,5).

Ongoérillemeyen ve benzeri gériilmemis durumlara
hazirlanmak igin, calisanlar, isverenler ve vyonetici
pozisyonlarindakiler, potansiyel riskleri degerlendirmeli ve
varsa, hangi afet ve tehlikelerin isyerlerine ve galisanlarinin
glvenligine potansiyel bir tehdit olusturabilecegini
belirlemelidir (6-9).

Calisma ortami, eriskinlerin saghginin sosyal
belirleyicilerinden biridir ve sagligin korunmasi, tesviki ve
gelistiriimesi ile hastaliklarin yoénetimi konularinda rol
oynamaktadir (10,11). Acil bir durumda iletisimi,
organizasyonu slrdiirmek, panik ve yaralanmalari 6nlemek
icin Acil Durum Eylem Plani kritik 6neme sahiptir. Koti
hazirlanmis bir acil durum ve afet plani, diizensiz bir
tahliyeye veya acil miidahaleye yol agarak kafa karisikligina,
yaralanmaya, hastaliga (kimyasal, biyolojik ve/veya
radyasyona maruz kalma nedeniyle) ve/veya maddi hasara
neden olabilir (5,12). Afetlerden sonra isletmenin yeniden
insa edilmesinin maliyeti ¢ok daha buylk olabilir. Eger
isletme acil durumlara hazirlikliysa, afet sonrasindaki iylesme
ve toparlanma sireci ¢ok daha kisa ve az maliyetli olacaktir
(12). Bu nedenle galismamiz. isletmelerin ve isletmede
¢alisanlarin afete hazirlik durumlarini ve algilarini incelemek
amaciyla planlanmistir.

Gereg ve Yontemler

Arastirma tanimlayici tiirde bir ¢alisma olup, izmir ili
icerisinde bulunan, isletme tiirG farkh 30 isyerinde calisan ve
calismaya katilmaya onam veren, isyerinde en az 6 aydir
calisan toplam 387 katiimci ile yapilmistir. Calismanin
yapilabilmesi icin, izmir Demokrasi Universitesi Girisimsel
Olmayan calismalar etik kurulu (Karar no: 2020/14-07), isyeri
yoneticileri ve katihmcilardan vyazili onam, 0lgegin
kullanilabilmesi icin Ebru inal’'dan mail ile gerekli izinler
alinmugtir.

Veri toplama aracglari

Veri toplama araglari, katilimcilarin tanimlayici 6zelliklerinin
yeraldig1 sosyo-demografik form ve inal (2015) tarafindan
gelistirilmis ~ “Saglik inang Modeli” ne dayal Acil
Durumlara/Afetlere Bireysel Hazirhga iliskin Olgek Taslagi”
formundan olusmaktadir. Olgekte “Algilanan Duyarlilik” alt
boyutu icin 6 madde, “Algilanan Ciddiyet” alt boyutu igin 4
madde, “Algilanan Yarar’” alt boyutu icin 6 madde,
“Algilanan Engel” alt boyutu icin 14 madde, “Eyleme

Konakgi ve ark.

Gegiriciler” alt boyutu icin 5 madde, “Oz yeterlilik” alt
boyutu icin ise 10 madde olmak Uzere toplam 45 soru
bulunmaktadir. 5l likert ile hazirlanmis bir Olgektir.
Cronbach’s alpha katsayisi 0,93 olarak bulunmustur. Olcek
puani ylkseldikce afete hazirlik inancinin da vyikseldigi
belirtiimektedir(13,14). Calismamizda o&lgegin cronbach
alpha (a) degeri 0,87 olarak bulunmustur.

Istatistiksel analiz

Veriler SPSS 21.0 for Windows (SPSS Inc.,Chicago, IL, USA) ile
analiz  edilmigtir.  Tamimlayici istatistiksel yontemler
(ortalama, standart sapma, medyan, frekans, yizde ile; 6lgek
puani ile sosyo-demografik ozelliklerin iligkisi iki ortalama
arasindaki farkin  6nemlilik testi (t-testi) ve ¢oklu
degiskenlerde ANOVA ve Kruskall Wallis testi kullanilarak
yapilmis, istatistiksel olarak %95 glven araliginda p<0,05
degeri anlamli olarak kabul edilmistir.

Bulgular

Calismaya katilan isletmelerdeki katilimcilarin %30,7’si 28-37
yas grubunda, %82,2’si erkek, %50,9’u ilkogretim
mezunudur. Calismada katilimcilarin %65,4’G afete hazir
olmadigini belirtmis ve %73,4’G daha oOnce afet egitimi
almadigini belirtmis, afet cantasi hazirhk orani ise
%33,3'dr.

isletmelerin %79,8'i orta dlcekli ve %48,6’s1 cok tehlikeli
siniflamasindadir. Calisanlarin %54,0’'G Gretimde ve galisma
siresi ay ortalamasi 75,095+4,83, birimde calisma siiresi ay
ortalamasi 58,870+4,03’dir (Tablo1, Tablo 2).

Calismamizda Universite mezunu olan, isletmesinin afete
hazirligi oldugunu ve isletmede afet planinin yerini bildigini
belirten, afete hazir oldugunu ifade eden, afet cantasi
hazirhg olan, afet egitimi alan ve afet tatbikati yapildigini
belirten katilimcilarin sayisi olmayanlara gore daha az
olmasina karsin, 6lgek puan ortalamalari daha yiksek
saptanmis ve bu farkhhk istatistiksel olarak da anlamh
bulunmustur (p<0,001) (Tablo 3,4).

Calismamizda 6lgek puan ortalamasi ile yas grubu, cinsiyet,
medeni durum, daha 6nce afet yasama ve is yeri tehlike
sinifi, toplam c¢alisma sdresi arasinda anlamli bir iliski
saptanmamustir (Tablo 3,4).

Calismamizda katilimcilarin Algilanan Duyarlilik 13,558+3,88,
Algilanan ciddiyet 7,684+2,75, Algilanan Yarar10,555+3,50,
Algilanan  Engeller 34,02319,64, Eyleme Gegiriciler
12,94043,76, Oz-yeterlilik 22,010+5,54, dlcek toplam puan
ortalamasi 100,824+19,71 olarak bulunmustur (Tablo 5).

Tartisma

Bu c¢alismada afetlerin yikici etkilerini azaltmak igin,
isyerlerinin afet Oncesi planlama ile afet miidahalesinde
etkin rol alabilmeleri, etkin afet midahalesi ile bireylerin, is
organizasyonunun ve toplumun normale ddénmesine,
Uretkenlige devam edebilmesine yardimci olabilecek,
calisanlar ve isyerinin afete hazirlik konusundaki glincel
durumlarini gérebilmeyi amagladik.

Calismaya katilan gahsanlarin yas ortalamalari 38.25+£10.93,
en fazlaise 28-37 yas grubunda olduklari, % 82,2’sinin erkek
cinsiyette oldugu saptanmistir. Tiirkiye Istatistik Kurumu
(TUIK) verilerine gére calisma cagindaki nifusun erkek
cinsiyette ve ortanca yas 2021 yilinda 33,1, cinsiyete gore
incelendiginde, ortanca yasin erkeklerde 32,4'e, kadinlarda
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N(say1) %(ylizde)
Yas 18-27 Yas 75 19,4
(x+SS, 38.25+10.93)
28-37 Yas 119 30,7
38-47 Yas 108 27,9
48-57 Yas 68 17,6
58 Yas Ve Uzeri 17 4,4
Toplam Calisma Siiresi (Ay) 75,09+ 95,15
Su Anki isyerinde Calisma Siiresi(Ay) 58,87+ 79,33
Cinsiyet Kadin 69 17,8
Erkek 318 82,2
Medeni Durum Evli 133 34,4
Bekar 254 65,6
Egitim Durumu ilkokul/Ortaokul 197 50,9
Lise 97 25,1
Universite 93 24,0
Calistig Birim Bakim 9 2,3
Kalite Giivence 9 2,3
Planlama 12 3,1
insan Kaynaklari 5 1,3
Uretim 209 54,0
Sevkiyat 140 36,2
Finans 3 ,8
Afete Hazir Olma Durumu Hayir 253 65,4
Evet 134 34,6
Afet Cantasi Hazirlama Durumu Hayir 258 66,7
Evet 129 33,3
Daha Once Afet Yasama Durumu Hayir 324 83,7
Evet 63 16,3
Daha Once Afet Egitimi Alma Durumu Hayir 284 73,4
Evet 103 26,6
ilk Yardim 72 10,9
Toplum Afet Goniillisu Egitimi 9 2,3
gﬁ;iiitri::::g;im) Temel Afet Bilinci Egitimi 34 8,8
Ulusal Medikal Kurtarma Ekibi (UMKE) 8 2,1
is Yeri Sagligi Ve Giivenligi 72 10,9
Toplam 387 100,0

X: ortalama; SS: standart sapma

Tablo 1: Katiimcilarin Sosyo-Demografik Ozellikleri (n:387)
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N(say1) %(ylizde)
Aliminyum Dograma 21 5,4
Beton 14 3,6
Cam 16 4,1
Demir Celik 12 3,1
Diger 25 6,5
Elektrik-Elektronik 22 5,7
Gaz Dolum 13 3,4
. Havalandirma 8 2,1
Isletme Tiirii )
Ingaat 67 17,3
Lojistik 22 5,7
Maden 11 2,8
Mekanik 8 2,1
Metal 74 19,1
Peyzaj 7 1,8
Servis-Tamir-Tesisat 10 2,6
Yemek Sektori 57 14,7
Kigiik Olgekli 61 15,8
) Orta Olgekli 309 79,8
Isletme Sinifi B
Biiyiik Olgekli 9 2,3
Bilmiyorum 8 2,1
Cok Tehlikeli 188 48,6
. Tehlikeli 119 30,7
Isletme Tehlike Sinifi
Az Tehlikeli 72 18,6
Bilmiyorum 8 2,1
Hayir 225 58,1
isletme Afete Hazir Mi? Evet 62 16,0
Bilmiyorum 100 25,8
Evet 281 72,6
isletmede Afet Tatbikat: Yapihyor Mu? Hayir 73 18,9
Bilmiyorum 33 8,5
Hayir 278 71,8
isletmede Afet Plani Var Mi? Evet 29 7,5
Bilmiyorum 80 20,7
Biliyorum 199 51,4
Afet Planinin Yerini Biliyor Musunuz?
Bilmiyorum 188 48,5

Tablo 2: isletmelerin Ozelliklerine Gére Katiimcilarin Dagilimi (n=387)
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Yas Grubu

Egitim Durumu

isletmeTehlike Sinifi

Toplam Calisma Siiresi

Boéliimde Calisma Siiresi

isletme Hazirlik Durumu

isletmede Acil Durum Plani Olma
Durumu

18-27 Yas
28-37 Yas
38-47 Yas
48-57 Yas
Universite
Lise

ilkokul / Ortaokul
Cok Tehlikeli
Tehlikeli

Az Tehlikeli
Bilmiyorum
6-24 Ay
25-48
49-72

73 Ve Usti
6-24 Ay
25-48
49-72

73 Ve Usti
Hayir

Evet
Bilmiyorum
Hayir

Evet

Bilmiyorum

75

119

108

68

108

112

167

188

119

72

166

61

37

123

191

65

36

95

225

62

100

278

29

80

X
101,200
98.092
99,529
100,411
104,257
99,642
96,740
101,734
100,058
100,277
95,750
101,939
104,377
101,918
97,227
102,507
104,861
98,222
95,663
95,431
110,967
106,670
96,532
110,413

112,262

Ss
20,12
17,60
18,70
21,56
19,78
20,59
17,86
19,88
20,30
18,12
23,18
18,78
22,63
20,44
18,88
19,07
21,71
19,50
18,77
18,07
17,39
20,62
18,31
16,38

19,94

1,312

4,715

0,386

2,261

3,833

23,45

26,58

0,265

0.006*

0,824

0,081

0,010*

<0,001

<0,001

*p< 0.05 N: sayl; X: ortalama; SS: standart sapma; F: Anova, t: T-test (Student's t-test) p: anlamli deger.

Tablo 3: Bagimsiz Degiskenler ile Olgek Puan Ortalamalari Arasindaki iliskinin incelenmesi (n=387).
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Afete Hazir Olma Durumu Hayir

Evet
Daha once afet yasamig mi? Hayir

Evet
Medeni Durum Bekar

Evli

Hayir
Afet Cantasi var mi?

Evet

Hayir
Tatbikat

Evet

Hayir
Afet Egitimi almig mi1?

Evet

Kadin
Cinsiyet

Erkek

253

134

324

63

133

254

258

129

281

73

284

103

133

254

X ss t p
97,1423 18,487 -5,126 <0,001*
107,7761 20,162
100,351 19,90 -1,069 0,237
103,254 18,70
101,436 21,97 0,441 0,752
100,503 18,46
89,658 15,95
-8,586 <0,001*
106,407 19,06
96,430 18,06
-6,094 <0,001*
111,137 19,53
96,869 18,14
-6,939 <0,001*
111,728 19,86
101,436 21,97
0,441 0,447
100,503 18,46

*p< 0.05 N: sayi; x: ortalama; SS: standart sapma; F: Anova, t: T-test (Student's t-test) p: anlamli deger.

Tablo 4: Bagimsiz Degiskenler ile Olgek Puan Ortalamalari Arasindaki iliskinin incelenmesi (n=387).

ise 33,8 oldugu belirtilmistir. Niifus piraminde ise 20-24 yas
ile 40-44 yas grubunda daha fazla oldugu gorilmustar. Bizim
calismamizda da benzer sekilde galisanlarin 28-47 yas grubu
araliginda yogunlastigi gériilmistir. isgliciine katilma orani
ise %68,8 ile erkek cinsiyette daha fazla belirtilmis, bizim
¢alismamizda da katilimcilarin%82,2’si erkek cinsiyet olarak
saptanmistir. Bu sonuglarla bulgularimiz tlke ntfusunun
isglicli verilerine uygun olarak goérulmektedir (15).

Min Max X SS
Oz Yeterlilik 10,00 39,00 22,01 5,54
Eyleme Gegiriciler 5,00 23,00 12,94 3,76
Algilanan Duyarlilik 6,00 24,00 13,55 3,88
Algilanan Engeller 14,00 69,00 34,02 9,64
Algilanan Yarar 6,00 30,00 10,55 3,50
Algilanan Ciddiyet 4,00 17,00 7,68 2,754
Toplam Olgek Puani 49,00 167,00 100,82 19,71

n: sayl; Min: minimum; Max: maksimum; Ort: ortalama; SS: standart sapma.

Tablo 5: Katilimcilarin Afete Hazirlik inang Olgegi ve Alt Boyut
Puanlari (n=387).

Calismada katihmcilarin afet ¢antasi hazirlik orani %33,3'dr.
Afete hazir olmak afet bilincinin olustugunun objektif bir
belirleyicisi olmalidir. Afete hazirlikh olmak, herkesin afet

risklerinin farkinda olmasi, azaltmak igin hangi adimlarin
atilmasi gerektigini bilmesi ve bu amag¢ dogrultusunda
yasamini diizenlemesi anlamina gelmektedir (16,17). Afet
egitiminde afete hazirlik diizeyinin artirilmasi ve davranisa
donisturilmesi egitimin basarisinin olcilebilir olmasi ile
mimkiin olabilir. Afete hazir olusluk bir felaket durumunda
kayip ve yikimin azaltilmasinda temel rol oynayabilecektir
(18,19). Bu nedenle isyerlerinde afete hazirlik egitimlerinin
gercege yakin senaryo, simiilasyon ya da anlik afet uyarilari
gibi etkin egitim yontemleriyle yapilmasi haziroluslugu
artiracaktir (20,21).

Calismamizda 6lgek puan ortalamasi ile yas grubu, cinsiyet,
medeni durum, daha 6nce afet yasama ve is yeri tehlike
sinifi, toplam c¢alisma sdresi arasinda anlamli bir iligki
saptanmamuistir. Ertugrul ve Unal'in &égrencilerle yaptiklar
¢alismada bizim bulgularimiza benzer olarak, 6lgek puan
ortalamalari ile daha once afet yasama, yas grubu arasinda
anlamli bir farkhihk saptanmamistir (22). Bizim bulgularimizin
aksine GoOzim ’lin Tiarkiye'de rafineri ve petrokimya
isletmeleri calisanlari ile yapilan c¢alismasinda, daha once
afet yasamis calisanlarin, afet yonetimi calismalari ve acil
durum hazirliklarrilgili algilari arasinda farklilk saptanmistir.
Calismada bu farkliliklarin ¢alisanlara verilen afete hazirhk
egitimlerindeki farkhhgin etkili olabilecegi belirtilmistir (23).
Ugur ve Isik’in calismasinda ise afete maruz kalan bireylerin
afet sonrasi hazirlk bilincinin dogrudan afete maruz
kalmayanlara oranla daha yiiksek oldugu belirlenmistir (24).
Calismaya katilan bireylerin ¢cogunlugunun (% 83,7) daha
once herhangi bir afet durumu yasamamalarinin afete olan
inanci azalttig1 dusinalmustir. Ne yazik ki isyerlerinde afete
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hazirlik inang durumunun arastirildigl calismalarin yetersiz
olmasi nedeniyle bulgularimizin tartisilmasi sinirlh olmakla
birlikte bu alanda ¢alisilmasi gereken noktalara da temel
olusturacak nitelikte 6zglinlik saglayacagl disinalmustar.
Altintas (2022), isletme alaninda acil durum ve afet yonetimi
ile ilgili 2000-2019 yillari arasinda yapilan lisans Usti tezlerin
bibliyometrik analizinde, acil durum ve afet yoOnetimi
konularinda toplam 125 adet lisanslistli tez bulundugunu
belirterek literatiir azhigina dikkat cekmektedir (25).
Calismamizda mezun oldugu okul, bélim ¢alisma sdresi,
isletmenin afete hazirlik durumu ve isletmede yardim plani
olmasi, afet ¢antasi hazirlama durumu, temel afet egitimi
alma ile 6lgcek puan ortalamalari arasindaki iliski istatistiksel
olarak anlamli bulunmustur. Benzer sekilde Ertugrul’un vakif
Universitesinde okuyan Ogrencilerle yaptigl bir calismada,
Olgek puan ortalamalari ile afete hazirlik durumu, daha 6nce
afete maruz kalma, afet plani hakkinda bilgi durumu
arasinda, afet egitimi alma ve afet cantasi hazir olma durumu
ile anlamh bir iliski saptanmistir. Saglk personelleri ile
yapilan bir galismada afetle ilgili egitim alanlarin egitim
almayanlara oranla afete hazirlik diizeyinin daha yiksek
oldugu belirlenmistir. Tan’in calismasinda, egitim seviyesinin
yukselmesinin, alinan g¢oklu bilgi sentezi ile afet hakkinda
algilarinin artmasina ve bireyleri afete daha hazir hale
getirebilecegi belirtilmistir (14,22,26).

Calismamizda Universite mezunu olan, isletmesinin afete
hazirhigi oldugunu ve isletmede afet planinin yerini bildigini
belirten, afete hazir oldugunu ifade eden, afet cantasi
hazirligi olan, afet egitimi alan ve afet tatbikati yapildigini
belirten katihmcilarin sayisi olmayanlara gore daha az
olmasina karsin, 6lcek puan ortalamalari daha yiksek
saptanmis ve bu farkhhk istatistiksel olarak da anlamh
bulunmustur (p<0,001). Calistig1 boliimde calisma siresi 25-
48 ay olanlarin 6lcek puan ortalamalari da istatistiksel olarak
daha yuksek bulunmustur (p=0,01). Akompab, 1si dalgalari ve
iklim degisikligindeki risk algisinin saglk inang modeli ile
degerlendirildigi calismasinda bulgumuza benzer sekilde, lise
ve Ustl egitime sahip olanlarin risklere karsi iyi uyum
saglayan davraniglara sahip olma olasiliginin daha yiksek
oldugunu, Kocaman (2019) ve Ertugrul’un (2020)
calismalarinda da afet egitimi alanlarin almayanlara oranla
temel afet bilinci ile ilgili bilgi ve farkindalk diizeylerinin
egitim almayanlara oranla daha yiiksek oldugunu belirtilmis
ve temel afet egitimi alma durumu ile temel afet bilinci ile
ilgili bilgi ve farkindalik diizeyleri arasinda istatistiksel olarak
anlaml bir fark saptanmistir(22,26,27). Ertugrul, afet hazirhk
planlari hakkinda bilgili olmanin afete hazirlik inancini dnemli
dlgiide etkiledigini belirtmis, inal afete hazirlikh olanlarin
olmayanlara oranla acil durum/afete hazirlik durumlarini
daha vyiksek saptamistir(22,28). Bireyler afetin ciddi
sonuglari olabilecegine inandiklarinda afete hazirligin yikici
sonuclari azaltmada faydali olacagina inanmaktadirlar.
Duruma karsi duyarliliklari ve hazirligin beklenen faydalarina
inanmalari eyleme ge¢melerini saglayabilmektedir.
Calismamizda katilimcilarin 6lgek toplam puan ortalamasi
100,824+19,71 olarak bulunmustur. Olcegin kesme noktasi
bulunmamaktadir. Turan’in kiigik isletmelerde yaptigi
¢alismasinda acil durum hazirlik puan ortalamalarn 10
Uzerinden 2,46 2,68 puan ortalamasi ile olduk¢a disik
bulundugu belirtilmistir (12). inal'in galismasinda toplam
Olcek puan ortalamasi, 109,12+16,00, Ertugrul’'un

Konakgi ve ark.
¢alismasinda 111.57+12.36, Tan’in saghk calisanlan ile
yapilan c¢alismasinda 172,66+19,70 olarak saptanmistir
(14,22,28). Calismada olgcek puan ortalamasi literatiirde
modelin kullanildigi diger ¢alismalara gore disik bulunmus
ve sonucun literatirdeki calismalarin saglik bilimlerinde
okuyan oOgrenciler ve saglik calsanlari ile yapilmis
olmasindan  kaynaklandigi dusUndlmustir.  Calismada
toplam Olcek puan ortalamasi orta dizeyden yiiksek
olmasina ragmen, calismaya katilanlarin yalnizca %33,3'0
acil durum/afet cantasi hazirladigini, %34,6’si  acil
durumlara/afetlere hazirlikli bulundugunu ifade etmekte ve
Olgek puan ortalamalarinin hazir olmayanlara ve hazirlik
yapmayanlara oranla daha yiksek oldugu gérilmektedir. Bu
sonug davranis degisikliginin puan ortalamasi ile uyumlu
oldugunu gostermektedir. Afet konusunda bilingli bir toplum
olusturabilmek igin afet farkindaligi ve afete iliskin hazirhkh
olma davranisi gelistirmek esas unsur olarak goriilmektedir.

Kisithhiklar

Arastirma izmir ili igerisindeki isyerlerini kapsadigindan iilke
genelindeki isletmelere genellenemez. isletmelerin afete
hazirlk durumlarini inceleyen calismalarin literatiirde az
olmasi nedeniyle sonuglarin karsilastirilmasi sinirli sayida
calismadan elde edilen verilerle yapilmistir. Bu durum
arastirmanin sinirliligini olusturmaktadir.

Sonug
Katilimcilarin afete hazirlikli olma inan¢ dlzeyi puani

ortalamanin Uzerinde bulunmugstur. Mezun oldugu okul,
bolim galisma siresi, isletmenin afete hazirlik durumu ve
isletmede yardim plani olmasi, afet ¢antasi hazirlama
durumu, temel afet egitimi alma durumu ile 6lgek puan
ortalamasi arasinda istatistiksel olarak anlamli bir iliski
oldugu goriilmiis ve o6lgek puan ortalamalari daha yiksek
saptanmistir. Afete hazir isyerleri igin, egitimlerin surekli,
gercek senaryo dizenlemeleriyle slrdarilebilir olmasi,
¢alisanlarin timandn isletmenin afet planina iliskin bilgi
sahibi olmasi ve afet durumunda isleyisi uygulayabilir
olmalari, bireysel afet farkindaliginin isyerindeki afet
farkindaligini  da  etkileyebilecegi bu calismadan
¢cikarimlarimiz olmustur.

Cikar Catigsmasi: Yazarlar ¢ikar ¢atismasi bildirmemislerdir.
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ABSTRACT

Aim: In our study, mild traumatic brain injury was performed in
rats after experimentally induced head trauma. Our aim was to
investigate the diagnostic value of myelin basic protein (MBP) level
in serum samples taken in the acute period of traumatic brain
injury.

Material and Methods: A total of 40 adult Spraque-Dawley rats
were used in our study. The subjects were divided into 5 groups as
the control group (n=8) and 4 different experimental groups (n=8).
The model described by Marmarou et al. was modified and applied
for the trauma. In the model that we designed, the balls with
different weights and heights were released by the free fall
method. It was aimed to create trauma with a severity of 0.05, 0.1,
0.2, 0.4 Newtons and the groups were named A, B, C, and D. MBP
levels were evaluated in blood samples taken from rats 2 hours
after trauma.

Results: Compared with the control group, blood MBP levels
were found to be significantly higher in groups A and B. When the
groups are compared among themselves, there was a significant
difference between the B and C groups. Similarly, a significant
difference was found between groups A and C and groups A and D.
When the four groups were compared among themselves, no
correlation was found between the severity of trauma and the
blood level of MBP.

Conclusion: The fact that the values are different in the groups
with different trauma severity strengthens the possibility that the
increase in MBP is also due to secondary causes. MBP may be a
valuable biomarker to evaluate TBI in head trauma, but more
studies should be carried out on this field.

Keywords: Head trauma, emergency department, myelin basic
protein, computed tomography
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Amag: Calismamizda deneysel olarak olusturulan kafa travmasi
sonrasl siganlarda hafif travmatik beyin hasari meydana
getirilmistir. Amacimiz alinan serum o6rneklerinde myelin basic
protein (MBP) diizeyinin akut donemde travmatik beyin hasarini
gostermede tanisal degerini arastirmaktir.

Gere¢ ve Yontemler: Calismamizda toplam 40 adet eriskin
Spraque-Dawley cinsi sigan kullaniimistir. Denekler kontrol grubu
(n=8) ve 4 ayri deney grubu (n=8) olarak 5 gruba ayrildilar. Travma
mekanizmasi olusturulurken Marmarou ve ark.’nin tanimladigi
model modifiye edilerek uygulandi. Yaptigimiz modelde agirliklari
ve vylkseklikleri farkl olan bilyeler serbest diisme yontemiyle
birakildi. Sirasiyla 0.05, 0.1, 0.2, 0,4 newton siddetinde travma
olusturulmasi hedeflendi ve sirasiyla A, B, C, D grubu olarak
adlandirildi. Travma gergeklestirildikten 2 saat sonra siganlardan
alinan kanlarda MBP diizeyi arastirildi.

Bulgular: Kontrol grubu ile karsilastirildiginda kan MBP
seviyeleri A ve B grubunda anlamli yiksek saptandi. Gruplar kendi
arasinda karsilastirildiginda ise B ve C grup arasinda anlamli farklilik
vardir. Ayni sekilde A ve Cile A ve D grubu arasinda da anlamli fark
saptanmistir. Dort grup kendi arasinda karsilastirildiginda travma
siddetiyle MBP’nin  kandaki diizeyi arasinda korelasyon
gorilmemistir.

Sonug: Travma siddetinin farkli oldugu gruplarda degerlerin
farkli olmasi MBP artisinin sekonder sebeplere de bagli olma
ihtimalini giglendirmektedir. MBP kafa travmasinda TBH'yi
degerlendirmek agisindan degerli bir biyobelirte¢ olabilir ancak
gunlimizde MBP igin yapilan galismalar yeterli degildir.

Anahtar Kelimeler: Kafa travmasi, acil servis, myelin basic
protein, bilgisayarli tomografi
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Noronal Hasarda Miyelin Basic Protein

Giris

Travma, Olim sebepleri icerisinde diinyada 6nde gelen
nedenlerden biridir. Ayrica travma nedeniyle diinyada her yil
45 milyondan fazla insan kalict olarak engelli hale
gelmektedir (1). Santral sinir sistemi yaralanmasi travmaya
bagli 6limlerin neredeyse %50’sini olusturmaktadir (2). Kafa
travmasi onemli bir halk saghg problemidir. Acil servis
pratiginde kafa travmalari, potansiyel 6lim ve komplikasyon
riskleri nedeniyle tibbi ve ekonomik agidan 6nemli yer
tutmaktadir (3).

Travma sonrasi olusan kafatasi kiriklari, kanamalar, beyin
kontlizyonu gibi ndérokranial patolojiler icin 6nerilen
gorintileme yéntemi Beyin Bilgisayarli Tomografidir (BT).
Hafif kafa travmali olgularin ¢ogunda BT gorintiilemelerinde
gecirdikleri olaya dair bulgu saptanmaz. Yine de bu olgular
incelendiginde travma sonrasi pozitif BT bulgularinin
varligina gore bu olgular komplike ve komplike olmayan olgu
olarak iki grupta incelenirler. Basvurularin %5-10"unu
komplike hafif kafa travmalar olusturmaktadir. Komplike
olgularin BT’lerinde c¢esitli bulgular olabilir. Bunlar;
subaraknoid kanama, intrakranyal kontlzyonlar, kigilk
intraaksiyel veya ekstraaksiyel hematomlardir. Cocuk yas
grubundaki hafif kafa travmali hastalarda ise pozitif
gorintileme bulgularini ortaya koymak ¢ok daha giictiir ve
genellikle cocuk hastalarda gereksiz BT c¢ekilmesinden
kacinmak istenmektedir (4). BT’nin intrakranial patolojilere
tani koyma ve ciddiyetini belirlemede yarari oldukga fazladir.
Ancak basvuran hastalarda cekilen BT’lerin buytk bir
boélimiinde intrakranial bir patoloji saptanmamasi ve BT’ nin
olumsuz etkileri nedeniyle kullanimi tartismalidir. iyonize
radyasyon faktorii nedeniyle gebelikte olumsuz etkilere
sahiptir. Lensin radyasyon maruziyetine ve c¢ocuklarda
ilerleyen donemlerde artmis malignite riskine neden
oldugundan masum bir tetkik degildir (5). Travmatik beyin
hasarinda (TBH) molekiiler ve hiicresel degisiklikler meydana
gelebilir ve bu degisiklikler kalici olabilir. TBH sebepli hastane
basvurulari sik olmakla birlikte TBH'nin hizli tani ve tedavisini
kolaylastirmak igin kan biyolojik belirteclerinin kullanimi
yaygin degildir. Bununla birlikte, santral sinir sistemi (SSS)
tiirevi plazma veya serumda olgiilen biyobelirteglerin ¢cogu
olduk¢a duslik konsantrasyondadir. Bu durum TBH’de
kandaki biyolojik belirteglerinin kullanimi icin ek zorluklar
ortaya cikarmaktadir (6). GUniUmizde S100B, laktat
dehidrojenaz, CK-BB, a-1l Spektrin, Ubiquitin C1 hidrolaz,
Noron Spesifik Enolaz (NSE), Glial Fibriller Asidik Protein
(GFAP), S100b, Myelin Basic Protein (MBP), Fosforillenmis
Norofilament Agir Zincir (pNF-H), Tau ve benzeri proteinler
beyinde noron hasarini belirlemede biomarker olarak
calisiimaktadir (6). TBH sonrasi olusan aksonal hasar bitisik
myelin membrana da yapisal hasar verir ve myelin basic
protein (MBP), kalpain, matris metalloproteinazlar ve
lizozomal proteazlar ile degrade olur. Bu durum,
demyelinizasyona ve aksonun islev kaybina yol agabilir. MBP
klguk (18.5 kDa), pozitif yukli ekstrinsik membrandir. MBP
santral sinir sistemi myelin proteinlerinin %30'unu olusturur.
MBP, oligodendrosit ve schwann htcrelerinin
komponentidir. MBP hem myelin hastaliklarinda hem de
TBH sonrasinda beyin omurilik sivisina ve kana salinir (6).

Bu calismamizdaki amacimiz sicanlarda deneysel olarak
olusturulan farkh siddetteki kafa travmasi modellerinde
erken dénemde serum myelin basic protein seviyelerinin

Celebi ve ark.

artisini  incelemek ve acil serviste kafa travmasinda
biyobelirte¢ olarak tani koymada vyardimci bir test
olabilirligini arastirmaktir.

Gereg ve Yontemler

Deney Hayvanlari

Bu calisma Bursa Uludag Universitesi Hayvan Deneyleri Etik
Kurul karariyla 06.10.2020 tarihinde 2020 — 10 / 14 karar
numarasiyla onaylanmigtir. Calismada agirliklari 250-300
gram arasinda degisen her grupta 8 sican olacak sekilde
toplam 4 deney grubu 1 kontrol grubu olmak tizere 40 adet
erigkin Spraque-Dawley cinsi sigan kullaniimasi planlandi.
Calisma Gruplari

Daha once planlanip deneye uygun hale getirilen 50 adet
sican 8’erli 5 gruba rastgele sekilde ayrildi. 10 adet sican
yedek olarak temin edildi. Planlanan sakrifikasyon zamanina
kadar tiim gruplarda yasayan sican sayisi 40 adettir.

Siganlar 5 gruba ayrilmistir (n=8):

Kontrol: Sigcanlara herhangi bir islem uygulanmamistir.
Grup A: Sicanlara 20 cm yiksekten birakilan 25 mg’lik bilye
ile kafa travmasi olusturulmustur.

Grup B: Sicanlara 20 cm yiiksekten birakilan 50 mg’lik bilye
ile kafa travmasi olusturulmustur.

Grup C: Sicanlara 80 cm yiksekten birakilan 50 mg’lik bilye
ile kafa travmasi olusturulmustur.

Grup D: Siganlara 80 cm yiiksekten birakilan 100 mg’lik bilye
ile kafa travmasi olusturulmustur.

Boylece, Newton Yasasina gore sirasiyla 0,05 — 0,1 — 0,2 ve
0,4 Newton (N) travma olusturulmasi hedeflenmistir.

Tim sicanlar bir kutuya konularak sedasyon igin %3
sevoflurana maruz birakildi. Sevoflurane konsantrasyonu,
sicandaki sagirlik refleksinin kaybi dogrulanarak hesaplandi.
Kafa Travma Modeli

Anestezi uygulanmis sicanlarda kafa travmasi olusturulurken
Marmarou ve ark. tarafindan 1994 yilinda olusturulan kafa
travma modelinin modifiye edilmis versiyonu kulanildi (7).
Travma aleti 2,15 metre boyunda, i¢ capi 19 mm, dis ¢api 25
mm olan saydam sert plastik bir boru, bu boruya ait vertikal
bir sabitleyici, sicanlarin vyerlestirildigi 12x12x43 cm
ebatlarinda képuk bir madde, 3 mm yiksekliginde, 10 mm
¢apinda metal disk, 25 mg’lik, 50 mg’lik ve 100 mg’lik 3 farkh
bilyeyi icerir (Sekil 1) (8).

Kafa Travmasinin Olusturulmasi

Anestezi altindaki sicanlar travmaya hazir olduklarinda
yuziikoyun pozisyonda koplk yatagin Gzerine yerlestirildi.
Sican verteksleri tzerine metal disk yerlestirildi ve travma
aletinin borunun alt ucuna denk gelecek sekilde sabitlendi. A
grubundaki sicanlara 20 cm yikseklikten 25 mg’lik bilye, B
grubundaki siganlara 20 cm yukseklikten 50 mg’lik bilye, C
grubundaki sicanlara 80 cm yukseklikten 50 mg’lik bilye, D
grubundaki siganlara 80 cm yikseklikten 100 mg’lik bilye
vertekslerine denk gelecek sekilde borunun igerisinden
serbest diisUs ile birakild.

Calismanin Yapilmasi

Anestezi altinda kafa travmasi olusturulan siganlarin 2 saat
sonra tekrar anestezi olusturularak kalbinden kan oOrnegi
alindi. Kan ornekleri +4 derecede 5000 devirde 10 dakika
santrifiij edilerek serumlari ayrildi. Serum orneklerindeki
MBP dizeyleri sigan ELISA ticari kitleri kullanilmak suretiyle
kit prosedirine uygun olarak ELISA prensibine gére
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Sekil-1: serbest disme modeli.

spektrofotometre kullanilarak 450 nanometre dalga
boyunda analiz edilmistir.

[statistik

Degiskenlerin normal dagilima uygun olup olmadigi Shapiro-
Wilk testi ile test edilmistir. Degiskenler normal dagihima
uymadigl icin medyan (minimum-maksimum) degerler ile
verilmis olup; ikiden fazla bagimsiz grubun
karsilastiriimasinda Kruskal-Wallis testi, iki bagimsiz grup
arasinda  karsilastirmalarda  Mann-Whitney U  testi
kullaniimistir. istatistiksel analizler IBM SPSS Statistics 22.0
paket programinda yapilmistir. Anlamlilik diizeyi a=0,05
olarak alinmustir.

Bulgular

MBP degerleri kontrol grubunda medyan 2,87 ng/ml, A
grubunda medyan 3,46 ng/ml, B grubunda medyan 3,44
ng/ml, C grubunda medyan 3,13 ng/ml, D grubunda medyan
3,12 ng/ml olarak olgulmustir. MBP acisindan 5 grup
arasinda anlamh fark vardir (p<0,001) (Tablo-1). Anlamli
¢ikan  degisikliler  gruplar  arasinda  ikili  olarak
karsilastiriimistir. Buna gore; MBP bakimindan grup A ve
kontrol grubu arasinda anlamh farklilik vardir. Grup A da
kontrol grubuna gore anlamli olarak yiiksek bulunmustur
(p=0,040). MBP bakimindan grup B ve kontrol grubu arasinda
anlamh farkhhk vardir. Grup B de kontrol grubuna gore
anlamli olarak daha yiksektir (p=0,021). MBP agisindan grup
C ve kontrol gurubu agisindan anlamh fark yoktur (p=0,397).
MBP agisindan kontrol ve grup D arasinda anlamli fark yoktur
(p=0,281). MBP agisindan A ve B gruplari arasinda anlaml
fark yoktur (p=0,959). MBP agisindan B ve C gruplari
arasindan anlamli farkhhk vardir. Grup B de Grup C ye gore
MBP degeri anlaml olarak daha yiiksektir (p= 0,001). MBP
acisindan Grup C ve D arasindan anlamli farkhlik yoktur
(p=1,000). Grup A ve D arasindan anlamh farklilik vardir.
Grup A da Grup D ye gore anlaml olarak daha ylksektir (p<
0,001). Grup A ve C arasinda anlamh farklilik vardir. Grup A
da Grup C ye gore anlamali olarak daha ylksektir (p< 0,001).

Tartisma

Diinya Saghk Orgiitii verilerine gére travma nedeniyle
diinyada meydana gelen olimlerin orani 100.000’de 83,7
iken, tlkemizde bu oran 100.000’de 120 olarak bildirilmistir
(9). Kafa travmalarina bagh 6lim oranlar tim travmalar
icerisinde 1/3 olarak verilmistir (9,10). Kafa travmasi halen
onemli bir halk saghgi problemidir. Gelismekte olan

Celebi ve ark.
Gruplar Medyan Min-maks p degeri
Kontrol 2,87 ng/ml 2,52-3,61 ng/ml
Grup A 3,46 ng/ml 3,34-3,61 ng/ml
Grup B 3,44 ng/ml 3,34-3,74 ng/ml <0,001
Grup C 3,13 ng/ml 2,67-3,38 ng/ml
Grup D 3,12 ng/ml 2,94-3,33 ng/ml

Tablo-1: MBP’nin bes grup arasinda karsilastirilmasi

Ulkelerde ve biiyiik kentlerde 6zellikle geng niifusta 6lim ve
sakatliklara neden olur (11).

Travma sonrasi olusan ilk hasar primer beyin hasari olarak
nitelendirilmistir (12). Primer hasardan kacinmak koruyucu
ve cevresel mekanizmalarla saglanabilir. Ancak primer hasar
sonrasi olusabilecek sekonder hasar riskine karsi acil servis
hekimleri tarafindan hizh tani ve tedavi protokoli
uygulanmalidir.

Kafa travmasi sebebi ile acile basvuran hastalarda TBH
degerlendirilmesinde  GKS  olduk¢a degerli bilgiler
saglamaktadir. Ancak GKS her zaman optimal sonug¢ vermez.
Hastanin alkollii olmasi, sedatize olmasi veya norolojik
muayenesini etkileyebilecek bir ila¢ almis olmasi GKS
degerlendirmesinde yaniltict sonuglar verebilir (13). Bu
hastalarda TBH tirliini ve derecesini gostermede temel
tanisal arag BT'dir. Acil servis hekiminin yasadigi zorluklardan
birisi hangi hastanin BT ile gorlintileme endikasyonu olup
olmadiginin belirlenmesidir (14). BT ¢ekim endikasyonunu
optimal diizeyde tutup belirli kriterlere gére koymak igin
cesitli BT c¢ekim kurallari gelistirilmistir. Kanada, New
Orleans, Nexus, Pecarn kriterleri bunlardan bazilaridir.
Zamanla teknoloji ve tip alaninda meydana gelen gelismeler
ile hiicre yapisi ve isleyisi daha net anlasiimistir. Organ
fonksiyonlarini ve sistemleri daha net degerlendirmek igin
biyokimyasal parametreler gelistirilmistir (lire, kreatin, AST,
ALT, troponin vb.) Ayni sekilde kafa travmasinda hicre
hasarini gésteren beyin icin 6zgil olabilecek bir biyobelirteg
bulmak icin de bircok calisma yapilmistir. Laktat
dehidrogenaz (LDH), CK-BB, a-lI-Spektrin Breakdown
Product (SBDP), Ubiquitin C-Terminal Hydrolase-L1 (UCHL1),
Glial Fibrillary Acidic Protein (GFAP), S100B, Myelin Basic
Protein (MBP), Cleaved-Tau (C-Tau) vb biyobelirtegler néron
hasari tespiti icin calisilmistir (15-21). Bu biyobelirteglerin
TBH’daki roliiniin daha iyi anlagiimasina ve klinikte hastalara
daha yararli olmasi igin sensitivite, spesifite ve dogruluk
dizeyinin iyilestirilmesine hala ihtiyag vardir (22).

Tim bu bilgiler 1si§inda biz de bu ¢galismamizda MBP’nin kafa
travmali hastalarda noronal hasari gostermede etkinligini
saptamak icin deneysel olarak olusturdugumuz kafa travma
modeli ile siganlardan farkli siddetteki travmalar sonrasi 2.
saatte kanindaki MBP dizeyini arastirdik. Liu ve ark’nin
yapmis oldugu bir ¢alismada olusturulan sican modelleri
Uzerine kafa travmasi uygulanarak TBH olusturulmus ve
immuinohistokimyasal olarak farkli saatlerde MBP’nin beyin
dokusundan parcalanmasi izlenmistir. Sonug olarak 2. saatte
MBP seviyelerinin dokudan parcalandigi 48. saatte de
maksimuma ulastigi saptanmistir (23).

MBP, sinir sistemindeki néronlarin myelinlesme slrecinde
o6nemli olduguna inanilan bir proteindir. Myelin kilifi, aksonal
iletim hizini biyik olgide arttirmak icin bir yalitkan olarak
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islev goren, sinir sistemine 6zgl ¢cok katmanli bir zardir (24).
MBP, myelin zarindaki lipitlerle etkilesime girerek myelinin
dogru yapisini korur (25,26).

MBP, hem myelin bozukluklarinda hem de TBH sirasinda
BOS’a ve periferik kana salinir. Yaralanma siddeti ve
sonucunun degerlendirilmesinde MBP’yi kan bazh bir
biyobelirte¢ olarak kullanma girisimleri karisik sonuglara yol
acmistir. Siddetli akut fazda klinik calismalar TBH yaralanma
siddeti ile MBP serum seviyeleri arasinda pozitif
korelasyonlar bulmustur. Skalp hematomu olup intrakranial
hasari saptanmayan hastalar ile karsilastirildiginda
intrakranial hasari olanlarda travmadan sonra 4-6. giinlerde
MBP’nin yikselisinin anlamh oldugu ve bunun kot
prognozla iliskili olabilecegi bildirilmistir. Farkl bir calismada
MBP’nin 4 ng/ml den yiksek saptandiginda mortalitenin
arttig1 gosterilmistir (mortalite igin sensitivite %87, spesifite
%100) (27,28). Biz ¢alismamizda travma siddetinin artmasi
ile  MBP seviyelerinin 2. saat kandaki seviyelerinin
karsilastiriimasina  baktigimizda korelasyon saptamadik.
Travma siddeti arttikca kandaki MBP seviyesinde anlamh
yukselme yoktu.

SSS’nin yaninda periferik sinirlerin myelini de MBP’yi ihtiva
eder. Siddetli TBH sirasinda genellikle periferik sinirlerin
yaralanmasi da gorildiginden MBP, BOS’a 6zgli degildir.
Bu, TBH’daki MBP serum seviyelerinin tanisal ve 6ngorici
degerinin sinirli oldugu anlamina gelir. Bizim ¢alismamiz da
bunu destekler niteliktedir.

Thomas ve arkadaslarinin yapmis oldugu 157 hastalik bir
calismada kafa travmasi ile acil servise basvuran hastalardan
ilk geliste MBP bakilmis ve anlamli derecede vyiksek
Olculmistir (26). Kopekler lzerine yapilan deneysel bir
calismada atesli silah ile penetran izole kafa travmasi
olusturulmus ve BOS’taki MBP seviyesi Olctlmuistir. Bunun
sonucunda MBP seviyelerinin kontrol grubuna gére anlamli
yuksek oldugu saptanmistir (29). Bizim yapmis oldugumuz
¢alismada da kontrol grubu ile kafa travmasi yapilan gruplar
karsilastirnildiginda, kafa travmasina maruz kalan dért grubun
ikisinde MBP anlamli seviyede yiiksek gikmistir.

Sonug
Yaptigimiz ¢calisma sonucunda deneysel olarak kafa travmasi

olusturdugumuz siganlardan 2. saatte alinan kanlarda iki
grupta MBP seviyeleri anlamli olarak artis gostermistir.
Ancak dort grup kendi arasinda karsilastirildiginda travma
siddetiyle MBP’nin kandaki diizeyi arasinda korelasyon
gorlilmemistir. Travma siddetinin farkli oldugu gruplarda
degerlerin farkli olmasi MBP artisinin sekonder sebeplere de
bagh olma ihtimalini giclendirmektedir. Nitekim MBP’nin
periferik sinir sistemi, kemik iligi ve bagisiklik sisteminde de
bulundugu bilinmektedir. MBP kafa travmasinda TBH'’yi
degerlendirmek acisindan degerli bir biyobelirte¢ olabilir
ancak gunimizde MBP igin yapilan calismalar vyeterli
degildir. MBP’nin erken doénemde tanisal etkinligini
arastirmak i¢in yeni ve daha genis kapsamli galismalara
ihtiyac vardir.
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ORIGINAL ARTICLE / OZGUN ARASTIRMA MAKALESI

Knowledge and Practice of Prone Cardiopulmonary Resuscitation Among Physicians: A

Survey Study

Doktorlarin Prone Kardiyopulmoner Resiisitasyon Bilgi ve Uygulamalari: Bir Anket Calismasi

Murat Gen¢!™, Gl Pamukc¢u Ginaydin'®, Cagdas Yildinm?

ABSTRACT

Aim: Prone CPR has gained popularity recently during the
COVID-19 pandemic. Prone CPR can be used to manage
cardiopulmonary arrest in patients who are being treated in a
prone position with an advanced airway in place or in patients who
are being operated on in the prone position. It is important that
physicians who work in the emergency department and intensive
care units, where patients are treated in a prone position, have
knowledge about prone CPR. In this study, our goal was to
determine emergency department and intensive care physicians ’
level of knowledge about prone CPR as well as whether they have
received training on prone CPR and whether they have applied
prone CPR in their practice.

Material and Methods: This study surveyed physicians working
in a hospital in the city center with approximately 650,000
emergency department presentations annually and 700 intensive
care beds; the survey was conducted between December 2020 and
March 2021. The participants were asked a total of 24 question, 18
of which elicited demographic information and educational status
and six of which measured theoretical knowledge about prone CPR.
The analysis of the data was performed using IBM SPSS 16.0 for
Windows, and the significance value was accepted as p < 0.05.

Results: A total of 112 physicians participated in the study, 85
of whom were residents and 27 of whom were specialists. While
101 of the participants were working in the emergency room, 11
were working in the intensive care unit. The data indicated that,
although the majority of the participants followed prone patients,
they had not received training on prone CPR (86.6%) and did not
perform prone CPR (92%).

Conclusion: Despite the increase in the number of patients
followed in prone position and the use of prone CPR during the
COVID-19 pandemic, physicians’ lack of knowledge and experience
with prone CPR continues; therefore, prone CPR needs to be
included in CPR education.

Keywords: Cardiopulmonary resuscitation, prone position,
emergency medicine
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oz

Amag: Prone KPR Ozellikle son donemde COVID-19
pandemisiyle birlikte tekrar gindeme gelmistir. Prone pozisyonda
takip edilen ileri havayolu olan hastalarda ya da prone pozisyonda
opere edilen hastalarda gelisen arrestin yonetilmesinde Prone KPR
kullanilabilir.

Hastalarin prone takip edildigi acil servis ve yogun bakimlarda
calisan hekimlerin bu konuda bilgi sahibi olmasi 6nem arz
etmektedir. Bu galismada acil servis ve yogun bakim hekimlerinin
prone KPR konusunda egitim alip almadigi, bilgi dizeyi ve prone
KPR uygulayip uygulamadiginin belirlenmesi amaglanmistir.

Gere¢ ve Yontemler: Calismamiz Aralk 2020-Mart 2021
tarihleri arasinda sehir merkezinde yillik yaklasik 650000 acil
basvurusu ve 700 yogun bakim yatagi olan bir hastanede galisan
hekimlerin katildigi bir anket g¢alismasidir. Katiimcilara 18U
demografik bilgiler ve egitim durumlarini sorgulayan, 6 i teorik
bilgi Olgen toplamda 24 soruluk anket yoneltilmistir. Verilerin
analizi IBM SPSS 16.0 for Windows programinda gergeklestirilmis ve
anlamhlik degeri p < 0,05 olarak kabul edilmistir. Calismamiz Ankara
Yildirim Beyazit Universitesi Tip Fakiiltesi Klinik Arastirmalar Etik
Kurulu’hun 16.12.2020 tarih ve 118 sayili karari ile etik ve bilimsel
acidan uygun bulunmustur.

Bulgular: Calismaya 851 asistan hekim, 27%si uzman hekim
olmak Uzere toplam 112 hekim katildi. Katihmcilarin 1014 acil
serviste calisirken 111 yogun bakimda calismaktaydi. Verilen
yanitlar incelendiginde katilimcilarin gogunlugunun prone hasta
takip etmis olmasina ragmen daha 6nce prone KPR ile ilgili egitim
almadigi (%86,6) ve prone KPR yapmadigi (%92) gozlendi.

Sonug: COVID-19 sirasinda prone hasta takibi ve prone KPR
artmis olmasina ragmen hekimlerin prone KPR konusunda bilgi ve
deneyim eksikligi devam etmekte olup, bu konuya KPR
egitimlerinde yer verilmesine ihtiyag vardir.

Anahtar Kelimeler: Kardiyopulmoner resisitasyon, prone
pozisyon, acil tip
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Prone CPR Knowledge

Introduction

Prone cardiopulmonary resuscitation (CPR) or reverse-CPR
can be defined as CPR performed in the prone position. The
concept of prone CPR was first introduced in 1989 (1).

In the emergency room and in intensive care units, patients
can be positioned in the prone position to improve
oxygenation. Prone position is especially useful in patients
with acute respiratory distress syndrome (ARDS) who are on
mechanical ventilation, and it is also used during some
operations (2). The positive effects of a prone position on
hypoxia have been demonstrated in non-intubated patients
with lung involvement (3). During the COVID-19 pandemic, a
prone position has been used in many patients to improve
oxygenation (3). Therefore, the number of patients being
treated in a prone position who experience cardiopulmonary
arrest may have increased (4).

When a patient in the prone position experiences
cardiopulmonary arrest, CPR can be performed in either a
supine or prone position (2,4). Although the information on
prone CPR is limited, studies have shown that prone CPR has
comparable results with supine CPR (2). While performing
prone CPR, the hands should be placed on the T7-T9
vertebrae, and the patient should be on a hard surface. As
with routine CPR, the compression rate should be 100-120
compressions per minute, and complete recoil should be
allowed. Defibrillation pads can be placed on both armpits
as well as on the left mid-axillary line and the right scapula
(2,5).

Prone CPR may be beneficial for especially the patients who
are followed in the prone position. But there are very few
studies about the knowledge and willingness of physicians
about prone CPR. The aim of this study is to determine via a
guestionnaire the education, knowledge, and daily practice
related to prone CPR of doctors working in the emergency
department and the intensive care unit of a city hospital with
700 intensive care beds and approximately 650,000
emergency service visits per year.

Material and Methods

This study was conducted at Ankara City Hospital between
December 2020 and March 2021. A questionnaire was
administered to residents, attending physicians, and faculty
members working in the emergency department and the
intensive care unit.

Ethics approval of the study was granted by Yildirim Beyazit
University Faculty of Medicine Clinical Research Ethics
Committee in December 2020 (16.12.2020/18).

The participants completed a questionnaire consisting of 24
questions. The first 18 questions related to demographic
characteristics and educational/training status. Questions
are as followed. 1. Informed consent 2. Age 3. Gender 4. How
long have you been practicing medicine? 5. What is your
title? 6. Which department are you working in? 7. Did you
work in COVID ward or COVID Intensive Care Unit (ICU)? 8.
How long have you been working in Emergency Department
or ICU? 9. Did you receive any training about Prone CPR? 10.
If you received training how many hours was it? 11. If you
receive training which year did you receive it? 12. If you
receive training was it in medical school, during or after
residency? 13. Did you read any guideline about Prone CPR?
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14. Did you received any certificated education about supine
CPR? 15. Before COVID-19 pandemic did you perform prone
CPR? 16. If yes in the 6 months before the pandemic how
many times approximately did you perform prone CPR? 17.
During the COVID pandemic did you perform prone CPR? 18.
If yes, in the last 6 months how many times approximately
did you perform prone CPR? The last six questions were
multiple choice questions about prone CPR (Table 3). The
survey form was created via Google Surveys and sent to the
participants via e-mail. A reminder was sent to each
participant via e-mail three times at two-week intervals.
Inclusion criteria for the study were as follows: 1) being an
emergency medicine resident, attending physician, or
faculty member or an intensive care resident, attending
physician, or faculty member, and 2) working at Ankara City
Hospital.

The exclusion criteria were not responding to all of the
survey questions, incomprehensible markings on the
qguestionnaire, and having more than one sign in the same
answer field.

IBM SPSS Statistics Version 16 was used to evaluate the
survey result data. Frequency distributions are given for
categorical variables, and descriptive statistics are given for
continuous variables. The Shapiro—Wilk normality test was
applied for continuous variables in the study. The non-
parametric Mann—Whitney U test was used for the median
comparisons of two independent groups whose normality
assumption was not provided (p < 0.05) as a result of the
test. The Independent Samples t test was used for the
comparison of the two group means in normally distributed
data. The chi-square test was applied for ratio comparisons
of independent frequency data (on 2 x 2, 3 x 2 tables, etc.).
The Pearson correlation test was used for normally
distributed data, and Spearman’s correlation coefficient was
used for non-normally distributed data. A value of p < 0.05
was considered statistically significant.

Results

The questionnaire was delivered to 207 physicians working
in the emergency room and intensive care unit. A total of 112
physicians participated in the study. Demographic
characteristics of the participants are summarized in Table 1.
Of the participants, 79.5% (n = 89) had worked in the COVID
service/intensive care unit for at least one month in the
previous six months, and 20.5% (n = 23) had not worked in
the COVID service/intensive care unit in the previous six
months.

Table 2 shows whether the participants had previously
received training on prone CPR, and if so, when this training
took place. Table 2 also shows approximate prone CPR
performance numbers before and after the pandemic.

The answers of the participants to the knowledge questions
asked about prone CPR are given in Table 3.

The median value of the total correct number of answers
given by the participants working in the emergency
department was 4 (IQR 3-5), and the median value of the
total correct number of answers by the participants working
in the intensive care unit was 3 (IQR 3—4). There was no
difference between the two groups (p= 0.152).
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Gender

Total years of
working as a doctor

Title

Current department
of work

Age

Male

Female

0-5

6-10

>10

Resident

Attending physician
Faculty member

Emergency department

ICU

Total years of working in emergency

department or ICU

N(%)
71(63,4)
41(36,6)
57(50,9)

32(28,6)
23(20,5)

85(75,9)

18(16,1)

9(8)

101(90,2)

11(9,8)

Meant

315

55

Table 1. Demographic characteristics of the participants
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We compared the median value of the total number of
correct answers between the job titles of the participants:
the median value of the total correct number of answers
provided by residents was 4 (IQR 3-5), and the median value
of the total correct number of answers provided by
attending physicians and faculty members was also 4 (IQR 3—
5); there was no difference between the groups. (p = 0.843).
When the questions were examined individually, only on the
4t question (“Can prone CPR be applied to children?) was
there a significant difference between the ratio of correct
answers given by the residents and attending physicians.
While 85.9% (n = 73) of the resident physicians answered this
question correctly, only 66.7% (n = 18) of the attending
physicians gave the correct answer. The difference was
statistically significant (p = 0.026).

The median value of the total number of correct answers in
physicians with 0-5 years’ experience was 4 (IQR 3-5), in
physicians with 6-10 years’ experience was 4 (IQR 4-5), and
>10 years of experience was 4 (IQR 3-5). There was no
difference between the groups (p = 0.216).

There was no difference between the groups who had
received previous training in prone CPR and those who had
not received previous training in prone CPR in terms of the
number of correct answers provided to the six questions
about prone CPR (p > 0.05). While 86.1% (n = 87) of the
physicians working in the emergency department did not
have any previous training in prone CPR, this figure was
90.9% (n = 10) for physicians in the intensive care unit. There
was no difference between the groups (p = 1.000).

Questions

Have you received training on prone CPR before?

Have you read any guidelines on prone CPR?

Have you participated in any certified training program on routine CPR?

Had you ever performed prone CPR before the COVID-19 pandemic?

Have you performed prone CPR since the COVID-19 pandemic began?

Answers N (%)
No 97 (86.6)
Yes 15 (13.4)
No 75 (67)
Yes 37 (33)
No 57 (50.9)
Yes 55 (49.1)
No 110 (98.2)
Yes 2(1.8)
No 103 (92)
Yes 9(8.0)

Prone position 16 (14.3)

Do you perform CPR in the prone position or in the supine position when an intubated
patient lying in the prone position is having a cardiopulmonary arrest?

Supine position 96 (85.7)

Table 2. Doctors’ previous training and performance of prone CPR
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N (%)
No* 62 (55.4)
Q19.During advanced life support, can prone CPR be performed on a patient
without advanced airway (endotracheal intubation or supraglottic airway)? Yes 50 (44.6)
T1-T4 15 (13.4)
Q20.0n which vertebrae should the hands be placed in prone CPR? T4-T7 65 (58.0)
T7-T10* 32 (28.6)
80-100 14 (12.5)
Q21.How many chest compressions per minute should be administered in
prone CPR? 100-120* 96 (85.7)
120-140 2(1.8)
No 21 (18.8)
Q22.Can prone CPR be performed on children?
Yes* 91 (81.2)
Biaxiller 8(7.1)
Front-Back 23 (20.5)
Q23. Where should the defibrillator pads be placed in prone CPR? Between vertebral column
. . 28 (25.0)
and right scapula-axilla
All* 53 (47.3)
No 12 (10.7
Q24. Can the quality of prone CPR quality be monitored with End tidal CO2 ( )
level? Yes* 100 (89.3)

*correct answer

Table 3. Questions measuring physicians’ level of knowledge about prone CPR

Discussion

Approximately 10% of intensive care hospitalizations are for
acute respiratory distress syndrome, and ventilation in the
prone position has been shown to be beneficial for
refractory hypoxemia and to reduce mortality in these
patients (6,2). During the COVID-19 pandemic, many
patients were admitted to the intensive care unit due to
persistent refractory hypoxemia, and the prone position was
frequently used in these patients since mechanical
ventilation in the prone position can improve oxygenation
(2).

There is no consensus on whether to perform CPR in the
prone or supine position when a patient treated in the prone
position develops cardiopulmonary arrest; neither is there
any detailed information on how to perform prone CPR in
most of the guidelines (2). The American Heart Association
recommends that when a patient who is being treated in the
prone position due to COVID-19 experiences
cardiopulmonary arrest, if the patient does not have an
advanced airway, the patient should be turned to the supine
position for the administration of CPR, but if the patient has
an advanced airway, prone CPR can be performed (5). Most
of the studies on prone CPR are case reports, case series, or
non-randomized mannequin or cadaver studies (4). Our

study is the first study to measure the knowledge and
education status of physicians on this subject and their
experience in daily practice.

There are well-defined standard guidelines for basic life
support and advanced cardiac life support in the supine
position (2). To turn a patient treated in the prone position
to the supine position for CPR, a team of three to six people
is required (2,4). In the process of quickly turning a patient
who is in the prone position to the supine position for CPR,
the patient’s vascular access, connected monitor
equipment, and intubation tube may become dislodged,
which may create a risk to the patient and healthcare
personnel. Turning a patient to the supine position may take
up to three minutes (2), and it may have a negative effect on
patient outcome by delaying chest compressions and
defibrillation (7, 8). For the reasons listed above, prone CPR
is a logical alternative for patients with an advanced airway
if cardiopulmonary arrest occurs while they are being
treated in the prone position (2, 5). In 2001, Brown et al.
published a review of 22 cases in which CPR was performed
in the prone position (9). In 2003, Mazer et al. showed that
higher systolic blood pressure and mean arterial pressure
were obtained during prone CPR compared to standard CPR
in patients whose spontaneous circulation did not return
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after 30 minutes of supine CPR (10). Prone CPR may also be
a good alternative out of hospital for rescuers to avoid
mouth-to-mouth breathing. To reduce the risk of
transmission, which has gained importance during the
COVID-19 pandemic, hands-only CPR can be considered an
alternative in the prone position. The patient’s tongue does
not obstruct the airway due to gravity in prone CPR. A study
conducted in 2006 showed that a tidal volume of
approximately 6 ml/kg was obtained with only prone chest
compressions and no rescue breaths. Since there is also air
inflow and outflow, hands-only prone CPR can be considered
an alternative out of hospital (11).

The majority of the physicians participating in our study had
not received any training on prone CPR, had not read any
guidelines on this subject, and stated that they performed
CPR in the supine position even if the patient was being
treated in the prone position when cardiopulmonary arrest
occurred. The reason for this was thought to be the
physicians’ lack of knowledge and experience with prone
CPR. A study conducted by Tofil et al. found that anesthesia
assistants needed additional training on the recognition of
arrest in prone patients and on prone CPR (12). Sinha et al.
drew attention to the importance of training and practicing
prone CPR in their study, in which prone CPR training was
given to internal medicine residents by simulating a patient
with prone arrest; the participants stated that the simulation
training was beneficial in preparing them to perform prone
CPR in the future (13). The familiarity of physicians with this
issue may increase the frequency of performance of prone
CPR (2). Our results also support the need for theoretical and
practical training on prone CPR.

Of the participants in our study, 50.9% stated that they had
not participated in any certified training program on routine
CPR. American Heart Association recommends renewal of
ACLS training certificate every two years to ensure best
practice skills for health care personnel (14). This result
showed that there is a lack of postgraduate training not only
in prone CPR but also in routine CPR. The findings of a survey
study investigating physicians’ level of knowledge about
supine CPR were similar to our findings. The authors
concluded that doctors did not have sufficient knowledge
about routine CPR. Years of experience as a physician or
education on the subject did not affect the level of
knowledge (15). In our study, the total number of questions
answered correctly did not differ between residents,
attending physicians, and faculty members, and there was
no correlation between the years of professional experience
and the number of questions answered correctly.

In our study, the rate of correct answers to questions that
measured knowledge that did not differ between routine
CPR and prone CPR (question 19, 21, 22 and 24) was higher
than other questions. The lowest number of correct answers
was given to questions related to the position of the hands
(28.6%) in prone CPR and the placement of defibrillator pads
(47.3%); these questions could not be answered correctly
based on knowledge acquired from routine CPR training.
American Heart Association only give certificate that score
over 84% from the written exam (14). In our study the
median value of the total correct number of answers given
by the participants working in the emergency department
was 4/6 (66 over 100) (IQR 3-5), and the median value of the
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total correct number of answers by the participants working
in the intensive care unit was 3/6 (50 over 100) (IQR 3-4).
Thus, we think there is a need to include theoretical and
practical issues related to prone CPR in routine CPR training.

Limitations

The most important limitation of our study was that it was
conducted in a single center. This prevents the
generalizability of our results. Also, the participation of
intensive care physicians in our study was lower than
expected due to the increased workload caused by the
pandemic.

In addition, only the level of theoretical knowledge could be
measured in the study. Measuring physicians’ practical
application of prone CPR would give a better idea of their
practical skills.

We didn’t ask the percentage of patients who were followed
in prone position. Thus, we do not know the real need of
prone CPR in our facility.

Finally, we predicted that the number of physicians who
performed prone CPR would be higher due to the pandemic.
However, the study showed that this rate was lower than
expected. This reduced the power of some statistical data.

Conclusion
Prone CPR is a recommended method especially for patients

being treated in the prone position in the intensive care or
emergency department with advanced airway or for patients
being operated on in the prone position. We found that most
of the emergency physicians and intensive care physicians
participating in our study had received no previous training
in prone CPR either before or after graduating from medical
school. We found the percentage of correct answers to
questions about prone CPR was low. The rate of physicians
performing prone CPR increased during the COVID-19
pandemic in our facility and it was thought that the lack of
knowledge and experience of physicians in prone CPR played
a role in this. These findings indicate that physicians need
training on this subject to increase their knowledge and
practical skill levels in performing prone CPR.
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The participants were informed about the study through an

explanation paragraph before the start of Google survey,

and their consent was obtained before they start to answer

questions.

The study protocol conforms to the ethical guidelines of the

1975 Declaration of Helsinki as reflected a priori approval by

the institution’s human research committee.
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Acil Tip Egitimcilerinin E-Degerlendirme Teknolojilerine Yonelik Bakis A¢ilari ve Tutumlari
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ABSTRACT

Aim: The widespread use of distance education due to the
pandemic has accelerated distance assessment and evaluation
technologies (E-assessment). While educators and trainees
promptly adapt to distance learning platforms, several factors can
affect the adoption of e-assessment models. This study aimed to
identify these factors affecting the perspectives and attitudes on e-
assessment technologies among emergency medicine educators.

Material and Methods: A survey on self-efficacy, self-
confidence, and attitudes toward E-assessment technologies was
conducted on ninety emergency medicine educators. In this
questionnaire-based study, educators of emergency medicine
residency training programs with different academic ranks who
work in emergency departments involved in emergency medicine
residency training were included. A pool of questions was created
from the questionnaires with the concepts of “self-efficacy”, “self-
confidence”, “attitude”, “educational need” and “computer-use
self-efficacy”. The items were evaluated with a 7-point Likert scale.
Correlation, validation, reliability and factor analysis were
performed.

Results: There was a statistically significant difference among
computer-use skills, especially regarding self-confidence (p=0.02)
and self-efficacy (p=0.01). No significant difference was found in
terms of attitude (p=0.877). Advanced computer skills had higher
levels of self-confidence and self-efficacy for E-assessment. There
was a significant difference in self-confidence (p=0.001) and self-
efficacy (p=0.001) regarding increased E-assessment experience.
Forty-four percent of the participants had ethical concerns, 30%
were not concerned about this issue, and 25.6% were partially
concerned about screen sharing.

Conclusion: Experience, computer-use skills and self-efficacy,
and E-assessment education are the key factors that may be related
to self-confidence and self-efficacy and may indirectly affect
attitudes toward E-assessments in emergency medicine education.
Since it is important to monitor and evaluate the training processes,
the adaptation of the trainers to this technology is possible by
increasing their computer skills and experience to ensure this
continuity in conditions such as pandemics.

Keywords: Emergency medicine, e-assessment, e-learning,
self-efficacy
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0oz

Amag: Pandemi nedeniyle uzaktan egitimin yayginlasmasi,
uzaktan olgme ve degerlendirme teknolojilerini (E-assessment)
hizlandirmigtir.  Egitimciler ve  6grenciler uzaktan egitim
platformlarina hizla uyum saglarken, c¢esitli faktorler e-
degerlendirme modellerinin benimsenmesini etkileyebilir. Bu
¢alisma, acil tip egitimcilerinin e-degerlendirme teknolojilerine
bakis acilarini ve tutumlarini etkileyen bu faktérleri belirlemeyi
amaglamistir.

Gereg ve Yontemler: Doksan acil tip egitimcisi Uzerinde 6z
yeterlilik, 6zgliven ve E-degerlendirme teknolojilerine yodnelik
tutumlar Uzerine bir anket yapildi. Ankete dayali bu ¢alismada, acil
tip uzmanhk egitimi alan acil servislerde gorev yapan farkh
akademik kademelerdeki acil tip uzmanlk egitimi programlarinin
egitimcileri dahil edildi. Anketlerden “0z-yeterlik”, “Ozgiiven”,
“tutum”, “egitim ihtiyac” ve “bilgisayar kullanim 6z-yeterligi”
kavramlari ile bir soru havuzu olusturuldu. Maddeler 7'li Likert
Olgegi ile degerlendirildi. Korelasyon, dogrulama, glivenilirlik ve
faktor analizi yapildi.

Bulgular: Bilgisayar kullanma becerileri agisindan, o6zellikle
Ozgliven (p=0.02) ve 6z yeterlilik (p=0.01) agisindan istatistiksel
olarak anlamli bir fark vardi. Tutum agisindan anlamh bir fark
bulunmadi  (p=0,877). Gelismis bilgisayar becerileri, E-
degerlendirme icin daha yiiksek diizeyde 6zglivene ve 6z yeterlilige
sahipti. Artan E-degerlendirme deneyimi ile ilgili olarak 6zgliven
(p=0,001) ve 6z yeterlilik (p=0,001) arasinda anlamli bir fark vardi.
Katiimcilarin %44’ etik kaygilara sahipti, %30'u bu konuda endiseli
degildi ve %25,6's1 ekran paylasimi konusunda kismen endiseliydi.

Sonug: E-degerlendirme deneyimi, egitimi ve bilgisayar
kullanma becerileri, 6zgliven ve 6z-yeterlik ile iligkili olabilir ve acil
tip egitiminde E-degerlendirmelere yonelik tutumlari dolayh olarak
etkileyebilecek anahtar faktorlerdir. Egitim sireglerinin izlenmesi
ve degerlendirilmesi 6nemli oldugu icin egiticilerin bu teknolojiye
adaptasyonu, pandemi gibi kosullarda bu siirekliligin saglanmasi
icin bilgisayar becerilerinin ve deneyimlerinin arttiriimasiyla
mimkinddr.

Anahtar Kelimeler: Acil tip, e-degerlendirme, e-6grenme, 0z-
yeterlik
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E-assessment Technologies for Emergency Medicine Training

Introduction

Distance education (including online education and web-
based education) delivers education to teachers and
learners geographically distant from each other using
different technologies (satellite, video, audio, graphics,
computer, and multimedia technology) (1,2). The
coronavirus disease (COVID-19) epidemic in Wuhan Province
of China in December 2019, which was declared a global
pandemic by the World Health Organization (3), has also
accelerated the increasing trend (4).

In addition to distance education, face-to-face assessment
and evaluation exams have begun the necessity of remote
assessment and evaluation to the agenda. Electronic
assessment technologies (E-assessment/web-based
assessment) allow examinations to be carried out
electronically through the web/internet (5,6). In addition to
allowing exams to be taken by distant learners, fully
automated E-assessment systems also have advantages for
educators in terms of reducing errors in manual scoring,
providing quick feedback and allowing assessments to be
stored and analyzed in the database without workload (5).
Self-confidence is defined as "confidence in oneself and
one's powers and abilities which is affected by the
experience of being successful and will affect the person's
perception of achievement” (7-10). Self-efficacy is close in
meaning but refers to the perception of achieving specific
tasks or situations (11). This concept was created by social
cognitive theorist Albert Bandura (12,13). Self-efficacy is
different from self-confidence in managing organizational
skills, but self-efficacy is a determinant of self-confidence.
Pre- and postgraduate emergency medicine education has
also grown, supported by free open access medical
education sites (FOAMed), podcasts, and web-based
seminars. During the pandemic period, moving to distance
education platforms became widespread for emergency
medicine residency training and clerkship training for
medical students. However, there is no proposal for distance
education and assessment in the curriculum of emergency
medicine education either in Europe or in Turkey.

This study aimed to evaluate emergency medicine
educators' experiences, perspectives, self-confidence, self-
efficacy, attitudes, educational needs, and concerns
(opinions, needs, ethical and anxiety issues) about E-
assessment technologies to offer solutions. This study aims
to guide assessment and evaluation studies to develop
quickly applicable E-assessment platforms for emergency
medicine educators.

Material and Methods

Study design: The study protocol for involving emergency
medicine educators was obtained according to the
institution’s ethical guidelines and the Declaration of
Helsinki. This prospective cross-sectional questionnaire-
based study was held between 01 October 2020 and 31
October 2020 after the approval of the Institutional
Research Ethics Committee (2020/372).

Study setting and population: In this questionnaire-based
study, educators of emergency medicine residency training
programs with different academic ranks (professor,
associate professor, assistant professor, lecturer, and

Berikol et al.

specialist) who work in emergency departments in Turkey
and are involved in emergency medicine residency training
were surveyed. Educators who were engaged in education
and training activities and completed emergency medicine
residency training in emergency medicine were included.
Emergency medicine residents or educators in departments
other than emergency medicine residency training or
nonemergency physicians working in emergency medicine
training programs were excluded. Responses about
experience in other educational activities (pre-congress
courses, workshops, surveys, etc.) rather than emergency
medicine residency training were excluded due to
standardization among educators in emergency medicine
residency training. Those who did not give consent were also
excluded from the study.

Study protocol: Since there was no opportunity to meet face-
to-face due to the pandemic, an online questionnaire was
created. The data were obtained through a semi
structured/structured questionnaire prepared on web and
mobile-based platforms, with the questionnaire delivered to
the participants via e-mail and academic and social groups.
There is no standard scale for the E-assessment of
emergency medicine residency training in the literature. A
systematic analysis evaluated attitudes toward e-exams with
different variables among lecturers, teachers, and academic
staff and emphasized that there is no standard theory on this
subject and that behavioral and intuitive effects are less
evaluated (14). For this reason, in this study, a questionnaire
for emergency medicine educators was created to evaluate
the self-efficacy, self-confidence and attitude levels in light
of the validated questions in both Turkish and English
versions (4,14-24). A pool of questions was created from the
guestionnaires, which mostly evaluated the concepts of self-
efficacy, self-confidence, level of knowledge, and attitudes
toward e-learning. Accompanied by the experts, new items
were developed regarding E-assessment for emergency
medicine education. With the concepts of “self-efficacy”,
“self-confidence”, “attitude”, “educational need” and
“computer-use self-efficacy”, the items were evaluated with
a 7-point Likert scale, with 1 point indicating “strongly
disagree” and 7 “strongly agree”.

To evaluate whether the questionnaire form was clear and
understandable, 17 emergency medicine educators with
different academic ranks were pilot tested, and minor
changes were made based on their feedback. They were not
included in the final analysis.

The questionnaire used in the study consisted of 76
questions in 13 sections.

Primary endpoint: What factors affect emergency medicine
educators' attitudes, self-efficacy, and self-confidence
toward using E-assessment (Figure 1).

Secondary endpoints: Do emergency medicine educators'
attitudes, self-efficacy, and self-confidence in E-assessment
differ according to their experiences?

What are emergency medicine educators’ motivations and
concerns about E-assessment in emergency medicine
training?

Data Analysis

Independent groups were assessed using the independent t
test, the Mann—Whitney U test, and the Kruskal-Wallis test
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Figure 1. Path analysis

for comparisons of more than two groups. Spearman’s test
was used in the correlation analysis according to the
distribution of the data. The statistical significance level was
set as p < 0.05. Statistical analysis of the data was performed
with IBM SPSS Statistics 23.0. The validation, reliability and
factor analysis were performed in SPSS Statistics 23.0 and
Smart PLS v3.3.5.

Results

In this study, 99 emergency medicine residency training
programs were authorized by the Ministry of Health's Board
of Medical Specialties to provide emergency medicine
speciality training in Turkey. Undergraduate medical
education was also provided in 71 of these institutions.
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During this period, approximately 400 emergency medicine
educators met the inclusion criteria. The questionnaire was
shared through the national emergency medicine speciality
association, through social media groups, and within clinics.
Five of the 95 respondents did not agree to participate at the
beginning of the questionnaire. Thus, the data of 90
participants were included in the analysis.

Reliability analysis

The reliability analysis for the questions is shown in Table 1,
and the factor analysis is shown in Table 2. Demographic
data

The demographic data of the participants are shown in Table
3.
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Cronbach Rho Composit Average

's Alpha e Variance
Coefficie reliability Extracted
nt (AVE)
Attitude 0.737 0.98 0.799 0.593
Towards E-
assessment
Self-Efficacy on 0.941 0.943 0.952 0.713
Computer Use
Educational 0.930 1.166 0.944 0.810
need
Self-Efficacy on 0.966 0.968 0.972 0.853
E-assessment
Self-confidence 0.979 0.981 0.982 0.872

on E-assessment

Table 1. Confidence Analysis

Distance Education Experiences

The delivery of emergency medicine residency training
through distance education started at 7-11 months with a
rate of 56.7% and at 0—6 months with a rate of 36.7%. The
target audience of emergency medicine education was
mostly emergency medicine residents (83.3%; n=75),
emergency medicine specialists (44.4%; n=40), medical
students, and other health personnel. It was determined
that 75.6% of the distance learning experience was also in
congresses/symposiums and conference activities and
65.6% in emergency department lectures. The most
frequently used distance education platforms were the
Zoom Client for Meetings (77.8%) and Microsoft Teams
(41.1%).

E-assessment Experiences

While the rate of taking part in the distance exams was
67.4% (n=29), it was found that these educators mostly
worked in preparing questions (58.1%; n=25) and evaluating
the results (30.2%; n=13). The number of those with
supervision experience was found to be 6 (14%).

Distance exams were mainly used for medical school
students' clerkship exams (83.7%; n=36), 34.9% were used
for seniority exams of emergency medicine students, and
20.9% were used for the final examination in emergency
medicine residency training. It was determined that online
(53.5%) and offline (34.9%) tests with multiple-choice
guestions were the most frequently used remote exam types
in clinics. The examination duration was mostly between 0
and 60 minutes (83.7%; n=36). A total of 95.3% of the exams
were made accessible from anywhere.

Platforms where examination evaluations (grading) were
mainly calculated automatically by the E-assessment
platform (74.4%) were at the forefront. Of the participants,
69.8% with E-assessment experience stated that audio and
video recordings were not taken during the exams, 32.6%
stated that only video recordings were taken, and 18.6%
stated that only audio recordings were taken. The rate of
invigilation in online theoretical exams was 44.2% (n=19).
The rate of using a question bank/pool in specialty training

Berikol et al.
KMO Sampling Bartlett
Adequacy Correlation Test
Measurement (p <0.05)
Computer-use Self- 0.901 0.000
Efficacy
E-assessment Self- 0.920 0.000
Confidence
E- assessment Self- 0.846 0.000
Efficacy
Attitude Towards E- 0.904 0.000
assessments

Abbreviations: KMO = Kaiser—-Meyer—Olkin.

Table 2. Factor Analysis

in medicine was 48.8%, and all participants (n=21) using this
pool could also use this pool for E-exam questions.
Advantages
Participants believe that the most significant advantages of
taking the exams are as follows:

1. Accessibility of exams from anywhere (n=73; 81.1%)

2. Savings on paper/labor/material (n=67; 74.4%)

3. Collection of exam data/statistics (n=57; 63.3%)

4. Applicability of the exam to more than one person at

the same time (n=56; 62.2%)

. Quick feedback (n=52; 57.8%)
. Repeatability (n=39; 43.3%)

7. Applicability of the standard exam format quickly

(n=36; 40%)

8. Student development follow-up (n = 29; 32.2%)

9. Availability of audio-visual invigilation (n = 22; 24.4%)
The participants considered that 72.2% (n=65) of the
multiple-choice questions and 53.3% (n=48) of the multiple
true/false question tests were the most suitable type for
distance exams. According to the purposes of the exams, the
participants believed that summative assessment (56.7%),
diagnostic assessment (made at the entrance to the
program) (50%), and formative assessment (47.8%) were
more suitable for remote examinations.
Those who thought that an effective assessment and
evaluation could not be performed with E-assessment were
13.3% (n=12); 48.9% (n=44) believed it could be done
partially, and 37.8% (n=34) considered that it could
absolutely be performed.
Situations that the participants perceived as the greatest
deficiency were students’ ability to get help from others, i.e.,
cheat, during the exam (n=67; 74.4%), problems with the
internet connection/technological infrastructure (n=65;
72.2%), problems in measuring procedural skills (n=57;
63.3%) and ethical problems (n=56; 62.2%). Most of the
participants had the opinion of taking deterrent measures
against security breaches (n=56; 62.2%), maximizing the
security of the question pools (n=54; 60%), and taking audio-
visual recordings (n=50; 55.6%).
Security and ethical concerns
The rate of ethical concerns about video and audio recording
in E-assessments was found to be 48.9%. The rate of those
who were not concerned about this was 26.9%, and the rate
of those who were partially concerned was 24.4%. Regarding

o
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n(%) Median(IQR)

Age, years 39(35-45)
Gender Female 33(36.7%)

Male 57(63.3%)
Title Specialist 30(33.3%)

Lecturer 10(11.1%)

Asst. Professor 19(21.1%)

Assoc. Professor 20(22.2%)

Professor 11(12.2%)
Institute State University 40(44.4%)

Training and Research Hospitals 32(35.6%)

Other private

18(19.9%)

Education experience, years 4(1-4)
Experience in EM, years 6(5-15)
Computer skill levels Advanced 21(23.3%)

Good 46(51.1%)

Medium 21(23.3%)

Beginner 2(2%)
E-learning in ED Yes 85 (94.4%)

No 5(5.6%)
E-assessment experience Yes 43(47.8%)

No 47(53.2%)
Computer Self-Efficacy 7,0(6-7)

Self-Confidence

Self-Efficacy

Attitudes

4,125(2.21-5.37)

4(2.66-5.50)

3,785(3.14-4.21)

Table 3. Demographics and average self-efficacy, self-confidence, computer self-efficacy and attitude scores of the

participants.

screen sharing, 44.4% of the participants had ethical
concerns, 30% were not concerned about this issue, and
25.6% were partially concerned. There was no statistically
significant difference in ethical anxiety between those with
and without E-assessment experience (p=0.914).

Sharing user codes/passwords (n=59; 65.6%), open
source/vulnerable systems (n=58; 64.4%), insufficient
verification (not identifying the correctness of IP, MAC
addresses) (n=53; 58.9%), security vulnerabilities related to

the E-assessment application program (n=59; 65.6%),
programs that share background information/screen (n=60;
66.7%), and cameras working in background/voice access
programs (n=60; 66.7%) were the most common security
concerns.

Need for Education

The participants in both groups thought that they
themselves, students, other colleagues, and administrators
needed to receive training on E-assessment.
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Factors affecting the Self-Confidence, Self-Efficacy and
Attitude Scores

No statistically significant correlation was found between
age and self-confidence, self-efficacy, and attitude scores
(p>0.05). There was no significant difference between
genders in terms of attitude (p=0.117), self-confidence
(p=0.052), or self-efficacy (p=0.224).

There was no statistically significant difference between the
academic ranks in terms of levels (self-confidence = 0.170;
self-efficacy = 0.772; attitude = 0, respectively). There was
no statistically significant relationship found between scores
and experience for the specialists and trainers (p>0.05). No
significant difference was found between the institutions
regarding scores (self-confidence = 0.158; self-efficacy =
0.169; attitude = 0.828). Age, gender, institution, and
experience groups did not differ regarding levels of self-
efficacy, self-confidence and attitude.

There was a statistically significant difference between
computer-use skills and scores, especially in terms of self-
confidence (p=0.02) and self-efficacy (p=0.01), but no
significant difference was found in terms of attitude
(p=0.877). Medium, good, and advanced levels were
statistically higher than baseline levels regarding self-
confidence and self-efficacy. However, advanced levels
showed higher self-confidence and self-efficacy scores than
medium levels. Computer skills were found to affect self-
confidence and self-efficacy for E-assessments.

In terms of computer self-efficacy, the median level of
problem solving without technical support during use was 5.
There was a correlation between computer use levels (Table
4) and computer self-efficacy (p<0.01, 95% Cl 0.494-0.745)
(Table 4). Computer self-efficacy was poorly correlated with
attitude (Rho=0.324) but positively and significantly
correlated with self-efficacy (Rho=0.463) and self-
confidence (Rho=0.403).

There was a significant difference in self-confidence
(p=0.000, 95% CI 2.21-5.37) and self-efficacy (p=0.001, 95%
Cl 2.66-5.50) between those with and without E-assessment
experience. The self-confidence and self-efficacy of those
with E-assessment experience were found to be higher than
those of non-experienced participants. The experience of E-
assessment made a statistically significant difference in self-
confidence and self-efficacy.

Self-confidence (p=0.01 95% Cl 2.21-4.12), self-efficacy
(p=0.001, 95% Cl 2.66-5.50), and attitude (p=0.000% 95% Cl
3.14-4.21) were found to be statistically higher in those who
thought E-assessment was effective. Although there was no
significant difference between gender (p=0.518) or
academic rank (p=0.327) groups, perception of effectivity
showed a positive relationship between the increase in self-
confidence, self-efficacy, and attitude of E-assessment and
the belief that it was a practical assessment and evaluation.
Those participants who did not have ethical concerns about
video and voice recordings had significantly higher self-
efficacy scores (p=0.002%, 95% Cl 2.66-5.5). Screen-sharing
concerns also had a statistically significant association with
self-efficacy (p=0.028) and self-confidence (p=0.027), in
which participants without concerns about screen sharing
were more self-efficient and self-confident.

Discussion

Berikol et al.
This study aimed to evaluate emergency medicine
educators' self-efficacy, self-confidence, and attitudes
toward E-assessments during the COVID-19 pandemic. The
study revealed that 93.4% of the distance education
experiences started during the COVID-19 pandemic. During
this period, when social distancing gained importance, the
duration of experience of the study participants was
determined to be less than one year.
E-assessment technology in higher education institutions
has rapidly gained acceptance in the last 20 years (14). E-
evaluation is implemented in electronic reports, portfolios,
blogs and forums, and electronic exams. There are two tools
used for E-assessment purposes: learning management
systems used to provide teaching, learning, and assessment
in educational institutions and large-scale computer-based
assessment technologies designed for assessment purposes
only (25).
Despite the development of many E-assessment
technologies and their advantages, it is clear that these
technologies did not receive much attention, as they were
not required until the COVID-19 pandemic.
When considering the studies on E-assessment, university
educators are generally familiar with computer technology
and prefer E-assessments to paper- and pencil-based
assessments (26). Likewise, high computer-use skills and
computer-use self-efficacy correlated with high self-
confidence and self-efficacy on E-assessments.
Educators have favorable attitudes toward computer-based
exams. It has been stated that women and educators with
higher academic ranks are more positive about these exams
than less experienced high school educators (27). Although
this study's perception of effectiveness was not statistically
associated with gender or academic rank, women and lower
academically ranked educators found E-assessment more
effective than men and higher ranked educators. No
association was found between attitudes, gender and rank.
It is believed that the distribution of women in higher
academic ranks might cause this result.
Self-confidence, self-efficacy, and attitudes toward the E-
assessment also increased the belief that the E-assessments
were effective.
A positive correlation was found between the use of
information and communication technologies, educators'
competence, the importance of educators' volunteerism and
compliance with E-assessments. In addition, it has been
found that there is an inverse correlation between the use
of information and communication technologies and age
and teaching experience in second-cycle school educators
(28). No statistical correlation with age, teaching experience,
or attitudes was found. This may be because of the acute
necessity of using e-learning and e-assessment platforms
due to the pandemic circumstances that did not provide an
opportunity to discuss the preferences of emergency
medicine educators. It has also been reported that educators
and students need time to understand how E-assessments
function, but experience is the key to use(28-30). In this
study, experience was limited to a one-year pandemic
period; it is believed that the increase in experience had a
strong effect on disseminating the E-assessment, which
fosters self-confidence and self-efficacy in emergency
medicine educators.
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In general, there are various advantages and disadvantages
of online E-assessments (31).

Advantages:
e There is no need to print any exam documents before
the exam.

e There is an option to sort questions to prevent
duplication randomly.

e The exam results can be obtained immediately after the
test is completed.

e Questions, past results, and student profiles can be
archived in one place

e |t is possible to evaluate a student several times and
create additional exams based on their incorrect
answers in previous exams.

Disadvantages:

e One computer is required for each student in the class.

e There is the possibility of cheating, which is prevented
by designing the computer room. The possibility of
accessing other computer resources should be disabled.

e Before the assessment, checks should be made to
ensure that each computer is operational and
connected to the internet.

e If many students take the exam simultaneously,
powerful servers are needed to process the amount of
information recorded in the system. Problems will arise
in the case of power failure or server failure.

e Training medical school educators using the system
requires time and workload.

The most frequently used testing method is online and
offline exams with multiple-choice questions, and the exam
types they consider the most appropriate are also exams
with multiple-choice and multiple true/false questions.
However, there is no ideal method to be used in E-
assessments in emergency clinical practice.
It has been observed that concerns about video audio
recordings and screen sharing do not decrease with
experience.
In addition, the participants thought that they and
colleagues in the education environment needed training.
The pandemic may have also led to an acute and unplanned
need to adopt e-learning and e-assessment processes to
ensure continuity of education. This situation may have
affected the participants' self-confidence and caused an
increase in the need for training.
Due to the COVID-19 pandemic, studies on attitudes,
readiness, and self-efficacy toward distance education,
particularly for medical students, are available in the
literature (31-33). Studies show that the self-efficacy and
readiness of academic staff affect the success of distance
education (33, 34). The findings also confirm that as
experience in distance education increases, effectiveness
increases at the same rate (33). Although this study was not
a study of effectiveness, it was found that experience might
affect self-confidence and self-efficacy. Studies on E-
assessment are limited. Although specific criteria are used to
ensure the standardization and control of E-assessment
technologies, there is no study on the opinions, concerns,
perspectives, and readiness of educators for assessment and
evaluation in emergency medicine residency training.

Berikol et al.
In a study evaluating the effectiveness of an emergency
medicine education program that integrates web-based
learning into classroom sessions, the success and
satisfaction of students who completed more than 75% of
the web-based module were found to be statistically higher
(34). Studies have found that university educators are not
comfortable with how to include students in the online
environment, causing difficulties in  encouraging
participation and illustrating the need for education in online
learning (33). Further studies should provide a comparison
between trainers and trainees in emergency medicine.

Limitations

This study has limitations. First, the number of participants
is only one-fourth of the total number of educators. In
addition to providing an opportunity for distance education
and E-assessment, the pandemic affected survey
participation rates due to the workload in emergency
departments. Considering that distance education
experiences are less than one year, the E-assessment
experiences are only half of these experienced educators.
Participation may have been limited since the survey was
conducted at the beginning of the period of adaptation to
distance learning. However, in the study population, more
than 80% of participants were in state universities and
training and research hospitals of the Ministry of Health. In
the study country, these hospitals (n=91) represented 83.4%
of all emergency medicine residency training hospitals
(n=109) in the study period. Thus, the sample of the
responders is representative for interpretation to provide
generalizable results.

Although the correlation analysis was statistically significant,
this study was found to have low significance for path
analysis. The study suggested conducting the Tucker—Lewis
Index, Comparative Fit Index and root mean square error of
approximation for reliable interpretation with small sample
size studies (35). Therefore, a higher number of participants
are needed for the validation of the results. This statistical
significance obtained by the correlation analysis may lead
emergency medicine educators to conduct large-scale
studies on E-assessment applications in the future. In this
study, experiencing E-assessments with multiple-choice
questions might affect their self-confidence, self-efficacy,
attitude, and anxiety levels. Further studies should also
include a comparison of the types of E-assessments applied.
Although this study's population includes experiences with
the E-assessments given in hospitals accredited with
emergency medicine residency training, it does not include
exams experienced or taken remotely, such as board exams
and certification exams. This situation can also be taken into
consideration in further studies. In addition, further studies
are needed to examine technology acceptance model
theories on E- in terms of ease of use and usability.

Conclusion

In conclusion, self-efficacy, self-confidence, and attitude
toward E-assessments are related to the level of computer
skills and E-assessment experiences. If experience and
training for e-assessments increase, self-confidence and self-
efficacy will increase, which will help e-assessment practices
become widespread. It is recommended that emergency
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medicine educators increase their computer skills and their
E-assessment training and experience to be ready for E-
assessment activities; this will ensure the continuity of
emergency medicine education, especially in conditions
such as pandemics.
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Investigation of the Efficacy of Serum Copeptin Levels and HEART Scores in Short Term

Prognosis in Patients Diagnosed with Unstable Angina Pectoris
Anstabil Anjina Pektoris Tanili Hastalarda Serum Copeptin Diizeylerinin ve HEART Skoru Dederinin Kisa

Dénem Prognozda Etkinliginin Arastiriimasi
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ABSTRACT

Aim: The aim of this study was to determine the value of the
combined use of Copeptin levels and HEART scoring system in
predicting clinical features in patients who were thought to have
Unstable Angina Pectoris in the emergency department.

Material and methods: Adult patients who admitted to the
emergency department of an university hospital with cardiac chest
pain between September 2020 and March 2021 were included as
Unstable Angina Pectoris group (n=65); and healthy control group
(n = 45) which consisted of the hospital staff. The patients' short-
term outcome in terms of prognosis, Copeptin levels, cardiac
enzymes (CK-MB, Troponin) and HEART risk score values were
recorded.

Results: Compared to the control group, the frequency of male
gender, age, and troponin values recorded at admission were
statistically significantly higher in the Unstable Angina Pectoris
group, while copeptin levels at admission were significantly lower
(p<0.001). Copeptin level at admission was 57.8% sensitive and
95.4% specific at the cut-off point of 3.86 pmol/L in terms of
identifying healthy cases, whereas the troponin level was 64.6%
sensitive and 80.0% specific at the cut-off point of 1.1 ng/mL for
detecting Unstable Angina Pectoris cases (p<0.001). There was a
weak negative correlation between troponin and copeptin levels
recorded at admission (r=-0.288, p = 0.020), and a weak positive
correlation between HEART score and troponin level at admission
(r= 0.396, p= 0.001).

Conclusion: No significant correlation was found between the
levels of Copeptin and the final result and HEART score. It was
determined that the use of Copeptin level alone in USAP cases were
not sufficient to predict the final result and the HEART score could
be more effective in clinical practice in this respect.

Key words: Unstable angina pectoris, copeptin, HEART score
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0oz

Amag: Bu calismanin amaci Acil Serviste Anstabil Anjina
Pektoris tanisi olan hastalarda, Copeptin diizeyi ve HEART skorlama
sisteminin birlikte kullanilmasinin klinik 6zellikleri 6ngdrmedeki
degerliliginin saptanmasidir.

Gereg ve Yontemler: Bu calismaya, bir liniversite hastanesi Acil
Servisi’'ne Eylll 2020 — Mart 2021 tarihleri arasinda kardiyak tipte
goglis agrisi ile basvuran ve Anstabil Anjina Pektoris diistiniilen
eriskin hastalar (n=65) ve hastane calisanlarindan olusan saglikh
kontroller (n=45) dahil edilmistir. Hastalarin kisa donem prognoz
agisindan sonlanmalari, Copeptin diizeyleri, kardiyak enzimleri (CK-
MB, Troponin) ve HEART risk skor degerleri kaydedilmistir.

Bulgular: Kontrol grubu ile karsilastirildiginda ve Anstabil Anjina
Pektoris grubunda erkek cinsiyet sikhg, yas ve basvuruda
kaydedilen troponin degerleri istatistiksel olarak anlamh diizeyde
daha fazlayken, basvuruda kaydedilen Copeptin dizeyi anlamli
diizeyde daha disik bulunmustur (p<0.001). Basvuru Copeptin
dizeyinin saglam olgulari belirleme agisindan 3.86 pmol/L kesim
noktasinda %57,8 sensitif, %95,4 spesifik oldugu, Troponin
dlzeyinin ise Anstabil Anjina Pektoris olgularini belirleme agisindan
1.1 ng/mL kesim noktasinda %64,6 sensitif, %80,0 spesifik oldugu
belirlenmistir (p<0.001). Basvuru aninda kaydedilen Troponin ve
Copeptin dlzeyleri arasinda istatistiksel olarak anlamh dizeyde
negatif yonde (r=-0.288, p = 0.020), HEART skoru ile basvuru
troponin dizeyi arasinda pozitif yonde zayif diizeyde korelasyon
iliskisi saptanmistir (r= 0.396, p= 0.001).

Sonug: Copeptin diizeyi ile nihai sonug ve HEART skoru arasinda
anlaml iliski saptanmamigtir. Anstabil Anjina Pektoris olgularinda
sadece Copeptin diizeyinin nihai sonucu Ongdérmede yeterli
olmadigi, HEART skorunun ise bu agidan klinik pratikte daha etkili
olabilecegi belirlenmistir.

Anahtar kelimeler: Anstabil anjina pektoris, copeptin, HEART
skoru
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Anstabil Angina Pektoris

Giris

Gogus agrisi, Ulkemizde ve tim dinyada Acil Servis
basvurulari icerisinde sik karsilasilan semptomlardan
birisidir. Ayirici tanida kardiyak ve non-kardiyak bircok
hastalik akilda tutulmalidir. Kardiyak hastaliklar grubu
icerisinde O6nemli bir grubu olusturan akut koroner
sendromlar; anstabil anjina pektoris, ST elevasyonu olmayan
miyokard infarktlist ve ST elevasyonlu miyokard infarktisi
seklinde siniflandirilmaktadir (1). Anstabil anjina pektoris, 20
dakikadan uzun siiren istirahat anjinasi, son iki ay icerisinde
baglayan ciddi egzersiz anjinasi veya son zamanlarda siddeti
artan egzersiz anjinasi olarak tanimlanir. Hastanin istirahatte
veya uyurken agrisinin olmasi, agrinin stabil anjinadan uzun
siirmesi, istirahatte ge¢memesi ve zaman igerisinde
kotilesip miyokard infarktist seklinde sonuglanmasi ile
kendini gosterebilir (2).

Kardiyak hasarin  belirlenmesi  amaciyla  kullanilan
biyobelirtegler gliniimiizde halen tizerinde ¢alisilan bir konu
olup, daha 0zgliin ve hassas biyobelirteclere ihtiyac
duyulmaktadir. Kullanima giren yeni biyobelirtegler ile daha
onceden anstabil angina pektoris olarak degerlendirilen
hastalarin yaklasik 1/3’Gnde miyokard infarktist gelistigi
saptanmistir (3,4). Copeptin arjinin vazopressin iliskili bir
glikopeptit olup, ilk kez 1972 yilinda Holwerda tarafindan
tanimlanmistir. insan plazma ve serumundaki vazopressin
konsantrasyonunu gostermektedir. Kadinlarda ve ¢ok su
icenlerde daha dusik miktarlarda olgtilmis olup; aglikta,
egzersiz sonrasinda ve stres durumlarinda arttigi
gorulmagtir (5,6). Akut miyokard infarktisiinde erken
donemde artmasi kardiyak baroreseptoérlerin uyarilmasi ve
vazopressin sisteminin aktive edilmesi ile iliskilendirilmigtir
(7-13). Gogus agnisi ile Acil Servise basvuran hastalarin
prognozunu 6ngoérmede biyobelirteglere ek olarak, gesitli
skorlama sistemlerinin kullanimi 6nerilmektedir. Hikaye (H),
Elektrokardiyografi (E), Yas (A), Risk faktoru (R) ve Troponin
(T) degerlerine bakilarak yapilan bir puanlamadan olusan
HEART Skoru, akut koroner sendromu dislndiren
semptomlarla gelen >21 yas hastalarda kullanilmaktadir
(14). Bu skor; 21 mm yeni ST elevasyonu ya da baska yeni
elektrokardiyografi (EKG) degisikligi, hipotansiyon, beklenen
yasam siresi 1 yildan az olmasi, yatis gerektiren baska non-
kardiyak kokenli dahili, cerrahi, psikiyatrik sorun varliginda
kullanilmaz. Skor hesaplanmasinda; hastanin hikayesi, yasi,
EKG bulgulari, risk faktorleri (aile 6yklsu, sigara, diyabet,
hipertansiyon, hiperlipidemi) ve ilk Troponin seviyesi
degerlendirilmektedir. Buna gore hastalar; duastik riskli (0-3
puan), orta riskli (4-6 puan), yuksek riskli (7 puan ve (zeri)
olarak 3 gruba ayrilmaktadir (14). Calismamizin amaci Acil
Servise kardiyak tipte goglis agrisiyla basvuran ve yapilan
degerlendirme sonrasinda Anstabil anjina  pektoris
disinilen hastalarda, Copeptin diizeyi ve HEART skorlama
sisteminin birlikte kullanilmasinin taburculuk sonrasi 1 ay
icinde hastalarda gelisebilecek major kardiyak olumsuz
olaylari (miyokart infarktlsl, koroner arter bypass greft
operasyonu, revaskularizasyon, O6lim vb.) 6ngérmedeki
degerliliginin saptanmasidir.

Gereg ve Yontemler

Calismanin vyapilabilmesi igin Uludag Universitesi Tip
Fakiltesi Girisimsel Olmayan Klinik Arastirmalar Etik
Kurulu’ndan etik kurul izni (2020-14/10) alinmis olup 1 Eylil

Yilmaz ve ark.

2020 — 1 Mart 2021 tarihleri arasinda kardiyak tipte goégis
agrisi ile basvuran ve Anstabil Anjina Pektoris distnilen 21
yas ve Usti eriskin hastalar ¢alismaya dahil edilmistir (n=65).
Arastirmada 6rneklem secilmemis olup, olgularin tamamina
ulasilmasi hedeflenmistir. Ayrica ek hastaligi olmayan saglikh
gondlla (acil servis disi hastane calisanlar) katilimcilardan
olusan bir kontrol grubu calismaya dahil edilmistir (n = 45).
Olgular ve kontrol grubuna dahil edilen kisiler galisma
hakkinda bilgilendirilerek onamlari alinmig, ¢alismanin
verileri galismanin amaci disinda kullaniimamis ve diger kisi,
kurum ve kuruluslarla paylagiimamistir.

Olgu grubunda, hastalarin yas ve cinsiyetleri, klinik
ozellikleri, Troponin | ve Copeptin (acil servise ilk bagvuruda
ve 3 saat sonra alinarak) diizeyleri ve bir ay icinde yapilan
girisimler kaydedilmistir. Kontrol grubunda ise cinsiyet ve yas
ile Troponin ve Copeptin (bir kez alinarak) degerleri
kaydedilmistir. Son olarak ise hastalarin kisa dénem prognoz
acisindan sonlanmalari, copeptin dizeyleri, kardiyak
enzimleri (CK-MB, Troponin vb) ve HEART risk skorlamalari
belirlenmistir.

Istatistiksel analiz

Calismanin analizleri SPSS 21.0 paket programinda
gerceklestirilmistir. Sarekli sayisal degiskenlerin normal
dagihma uygunlugu Shapiro Wilk testi ile istatistiksel olarak
ve histogram ile gorsel olarak degerlendirilmistir. Normal
dagihma uyan sirekli sayisal degiskenlerin ikili gruplar
arasinda karsilastirmasinda independent sample (student) t
testi, normal dagilima uymayan degiskenlerde Mann
Whitney U testi, ikiden fazla grup arasinda karsilagtirmalarda
Kruskal Wallis ve ANOVA testleri kullaniimistir. Kategorik
degiskenlerin gruplar arasinda karsilastirmasinda Pearson Ki-
kare testi ve Fisher’s Exact test kullaniimistir. Sayisal veriler
arasinda iliski varhg Spearman korelasyon testi ile
incelenmistir.  Sayisal parametrelerin  sonug¢  ciktisini
ongorebilirligi agisindan sensitivite ve spesifite belirlenmesi
amaciyla ROC analizi gerceklestirilmistir. lIstatistiksel
anlamhhk diizeyi olarak, p degerinin 0.05’in altinda olmasi
sinir kabul edilmistir.

Bulgular

Calismaya dahil edilen olgularin cinsiyet, basvuru sikayeti ve
EKG sonuglarinin dagilimi Tablo 1’de ve yas, kan basinci,
nabiz, oksijen satlirasyonu, Troponin, Copeptin ve HEART
skor degerlerinin dagihmi ise Tablo 2’de gorilmektedir.
HEART skoruna gore belirlenen risk agisindan olgular disuk,
orta ve yuksek riskli olarak Gg¢ gruba ayrildiginda; %32,3’U
disik, %36,9’u orta, %30,8’inin ise yiksek risk grubunda yer
aldig1 saptanmistir. Olgularin sonlanma sekli ve bir ay icinde
yapilan tedavi ve girisimler ise Tablo 3’de gorilmektedir.
Olgu ve kontrol gruplari arasinda sonuglarin karsilastiriimasi:
Cinsiyet:

Kontrol grubu ile karsilastirildiginda olgu grubunda erkek
cinsiyet sikligi istatistiksel olarak anlamli diizeyde daha fazla
olarak bulunmustur (p=0.024).

Yas, basvuru anindaki Troponin ve Copeptin diizeyi:

Kontrol grubu ile karsilastirildiginda olgu grubunda yas ve
basvuruda kaydedilen Troponin degerleri istatistiksel olarak
anlamh diizeyde daha fazlayken, basvuruda kaydedilen
Copeptin diizeyi anlamli dizeyde daha disik olarak
bulunmustur (p<0.001). Basvuru Copeptin diizeyinin saglam
olgulari belirleme agisindan en ideal olarak 3.86 pmol/L
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Degiskenler Sayi (n) Yiizde(%)
Cinsiyet

Erkek 53 81.5
Kadin 12 18.5

Basvuru sikayeti

GOgus agrisi 65 100.0
EKG sonucu

Normal sinis ritmi 57 87.7
Anormal bulgu 8 12.3
T negatifligi 6 9.2
Atriyal fibrilasyon 2 3.1
Sag dal blogu 2 3.1
Sol dal blogu 1 1.5
ST depresyonu 1 1.5
Supraventrikiler tagikardi 1 1.5

Tablo 1: Olgularin cinsiyet, basvuru sikayeti ve EKG sonuglarinin
dagihmi

kesim noktasinda %57.8 sensitif, %95.4 spesifik oldugu
gorilmustir (AUC=0.789 (%95 GA: 0.696 —0.881), p<0.001).
Basvuru aninda alinan Troponin diizeyinin Aanstabil anjina
pektoris olgularini belirleme agisindan en ideal olarak 1.1
ng/mL kesim noktasinda %64.6 sensitif, %80.0 spesifik
oldugu belirlenmistir (AUC= 0.758 (%95 GA: 0.670 — 0.847),
p<0.001).

HEART skoruna goére disuk, orta ve yiksek riskli gruplarin
karsilastiriimasi:

Cinsiyet ve EKG sonug dagilimi

Gruplar arasinda anlamli fark bulunmamistir (p>0.05).

Yas, kan basinci, nabiz, oksijen satiirasyonu, Troponin,
Copeptin dederinin karsilastiriimasi

HEART skoruna gore disik riskli grupla karsilastirildiginda
orta ve yiiksek riskli grupta yas, basvuru (0.saat) ve 3.saat
Troponin dizeyi istatistiksel olarak anlamh diizeyde daha
yuksek bulunmustur (p<0.05). Dusik, orta ve ylksek riskli
grupta basvuru Troponin (p degerleri sirasiyla; p=0.876,
p=0.053, p=0.663) ve Copeptin degeri (p degerleri sirasiyla;
p=0.781, p=0.141, p=0.985) ile 3. saat degerleri arasinda
istatistiksel olarak anlamli dizeyde fark saptanmamistir
(Tablo 4).

1 ay icinde yapilan tedavi veya girisimlerin karsilastirmasi
HEART skoruna gore diistk, orta ve yiksek riskli gruplar
arasinda sonuglanma ve bir ay icinde yapilan tedavi veya
girisim sikliginda istatistiksel olarak anlamli diizeyde farkhlik
saptanmistir (p<0.05). Gruplar arasinda dagilimi istatistiksel
olarak anlamh dizeyde farkl olan tedavi ve girisimler;
medikal tedavi (p=0.015) ve koroner anjiyografi (p=0.016)
olarak gorulmistir (Tablo 5).

Copeptin diizeyine gore sonugclarin degerlendirilmesi:
Copeptin dizeyi cinsiyet, EKG ve HEART skoru risk gruplari
arasinda anlamh diizeyde farkli bulunmamistir (p>0.05). Ek
hastaligi olan ve olmayan anstabil anjina pektoris olgulari
arasinda Copeptin diizeyi istatistiksel olarak anlamli dliizeyde
farkh  saptanmamistir  (p>0.05). Copeptin  diizeyinin
sonuglanma sekli ve 1 ay iginde yapilan tedavi veya girisim
durumuna gore ise belirlenen gruplar arasinda istatistiksel

Yilmaz ve ark.
olarak anlamh dizeyde farkli olmadigi belirlenmistir
(p>0.05).

Degiskenler Ortalama +SS  Median (min - max)
Yas (yil) 51.17 + 14.77 51 (22-80)
Sistolik kan basinci

(mmHg) 132.78 + 23.17 130 (75-200)
Diastolik kan basinci

(mmHg) 76.85 + 15.15 80 (8-111)
Nabiz (/dk) 82.18 + 18.98 77 (54-167)
0, satiirasyonu (%) 97.32+1.24 97 (93-100)
Troponin (ng/mL)

Basvuruda (0.saat) 4.33+6.69 2 (0-33.2)
3.saat 5.07+7.61 2.2 (0-35)
Copeptin diizeyi

(pmol/L)

Bagvuruda (0.saat) 1.76 £1.85 1.4(0.1-12.5)
3. saat 1.86+2.2 1.4(0.2-16.0)
HEART Skoru 3.51+1.71 3(0-7)

Tablo 2: Olgularin yas, kan basinci, nabiz, O, saturasyonu,
Troponin, Copeptin ve HEART skoru degerlerinin dagilimi.
Bagvuru aninda kaydedilen Troponin, Copeptin ve HEART
skorunun diger parametreler ile korelasyon iliskisi Tablo 6’da
gorilmekte olup basvuru aninda kaydedilen Troponin ve
Copeptin dlzeyleri arasinda istatistiksel olarak anlamh
diizeyde negatif yonde zayif korelasyon iliskisi saptanmistir
(r=-0.288, p = 0.020). HEART skoru, yas ile pozitif yonde orta
korelasyon iliskisi (r=0.725, p<0.001) ve basvuru Troponin
diizeyi ile pozitif yonde zayif diizeyde korelasyon iliskisi
gostermekte olup (r= 0.396, p= 0.001) basvuru Troponin
degeri ile yas arasinda istatistiksel olarak anlamlh dizeyde
pozitif yénde orta derecede korelasyon iliskisi saptanmistir
(r=0.429, p<0.001) (Sekil 1).

Degiskenler Sayi (n) Yizde(%)
Sonug¢

Taburcu 54 83.1
Yatis/Sevk* 10 16.9
1 ay icinde yapilan tedavi veya girisim

Yok 31 47.7
Var 34 52.3
Medikal tedavi 13 20.0
Koroner anjiyografi 13 20.0
Efor testi 3 4.6
Miyokard perfiizyon sintigrafisi 2 3.1
Ekokardiyografi 2 3.1
Operasyon 2 3.1
Kardiyoloji konsiiltasyonu

Var 31 47.7
Yok 34 52.3

*YB(U'ye vyatirilarak tedavi edilmeyi reddeden 3 olgu bu grupta
degerlendirilmistir

Tablo 3: Olgularin sonlanma sekli ve bir ay icinde yapilan tedavi
ve girisimler
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HEART skoruna goére risk

Diisuik
Degiskenler (n=21)
Yas (yil) 37.05 + 8.69
Sistolik (mmHg) 129.38 £ 19.8
Diastolik (mmHg) 77.05+12.97
Nabiz (dk) 80.14 + 13.68
02 satiirasyonu (%) 97.71+0.78
Troponin (ng/mL)
Bagvuru (0.saat) 2.96+7.25
3.saat 3.23+7.04
p 0.876
Copeptin (pmol/L)
Basvuru 1.89+1.19
3.saat 190+1.21
p 0.781

Orta Yiksek
(n=24) (n=20) P
54.67 +13.43 61.8+9.06 <0.001
129.21 + 23.58 140.65 * 25.08 0.302
77.63 £11.53 75.70 £ 20.82 0.956
83.04 £+ 22.01 83.30 + 20.57 0.942
97.17 £ 1.49 97.10+ 1.25 0.226
3.39+4.04 6.9 £ 8.08 0.007
5.02+6.92 7.07 +£8.77 0.047
0.053 0.663
1.63+2.41 1.77+£1.70 0.162
1.89+3.10 1.77+1.76 0.357
0.141 0.985

Tablo 4: HEART skoruna gore diisik, orta ve yiiksek riskli gruplar arasinda yas, kan basinci, nabiz, 02 saturasyonu, Troponin, Copeptin

degerinin karsilagtirmasi.

Tartigma

Gogus agrili olgularin kesin tanisi igin altin standart, klinik
degerlendirme ile birlikte EKG ve serum kardiyak troponin
konsantrasyonunun belirlenmesidir (15). Akut miyokard
infarktlisi tanisinin dislanmasi, hastalarin 6 ila 9 saat
arasinda izlenmesini ve kardiyak troponin
konsantrasyonunun o6lcima icin seri kan o6rneklemesi
yapilmasini  gerektirmektedir (16). Bu nedenle, akut
miyokard infarktisliniin erken teshisini gliclendirmek icin
bircok biyobelirte¢ tek basina veya kardiyak Troponinle
kombinasyon halinde degerlendirilmis ve degerlendiriimeye
devam etmektedir. Bu agidan degerlendirilen ve akut stresin
bir belirteci olan Copeptin, bu vakalarda kardiyak hiicrelerin
nekrozundan bagimsiz olarak dolasima salinmaktadir (17).
Yapilan gesitli calismalarda akut miyokard infarktisiiniin
prognozu ile Copeptin diizeyi arasindaki iliski incelenmis olsa
da anstabil anjina pektoris olgularinda Copeptinin prognozu
ongorebilirligi konusunda kanitlar halen sinirli diizeydedir.
Anstabil anjina pektoris olgularinda klinik prognozun
basvuru aninda degerlendirilen Copeptin diizeyi ve HEART
skoru ile o©ngorilebilirliginin incelendigi bu c¢alismada,
Copeptin dizeyinin basvuru Troponin dizeyi ile negatif
korelasyon gosterdigi, HEART skoruyla ise korelasyon
gostermedigi belirlenmistir. Ayrica prognozun
ongorulmesinde Copeptinin  kullaniminin  sinirli oldugu,
HEART skorunun artmasi ile klinik sonlanim arasinda anlamli
iliski oldugu saptanmustir.

Sadece akut miyokard infarktiis ve akut koroner sendrom
ile Copeptin dizeyinin incelendigi gincel bir sistematik
derleme ve meta-analizde, Shin ve ark. ST elevasyonu
olmayan miyokard infarktisi  olgularinda kardiyak
Troponinle Copeptin kombinasyonunun prognoz ile iliskisini
degerlendirmislerdir. Calisma sonucunda sadece kardiyak

Troponin kullanimi ile karsilastirildiginda basvuru aninda
Copeptinin incelenmesinin sensitivite ve negatif prediktif
degeri arttirdigini rapor etmislerdir (18). Glincel diger bir
meta-analizde Lu ve ark. akut koroner sendrom olgularinda
prognozun basvuru sirasindaki Copeptin dizeyi ile
ongorulebilirligi  incelemistir. Calismalarin  genel olarak
sonucunu degerlendirdiklerinde Copeptinin akut koroner
sendrom olgularinda mortalite ve prognoz ile yakindan iliskili
oldugunu rapor etmislerdir (19).

Calismamizda degerlendirilen diger bir parametre HEART
skorudur. HEART skorunun hastaneye yatis ve bir ay icinde
girisim uygulanmasi ile anlamh diizeyde iliskili oldugu
belirlenmistir. 2008 yilinda gelistirilen HEART skorunun
temel dezavantaji, bireysel degiskenlerin “klinik deneyime ve
glincel tibbi literatiire dayali olarak” segilmesi ve major
kardiyolojik olumsuzluk olasihg goz onilinde
bulundurulmadan her degiskenin puaninin kisisel karara
bagli olarak verilmesidir. Ornegin, (¢ risk faktériiniin varlig
veya 65 yasin lizerinde olmak, akut iskemik EKG veya belirgin
yuksek troponin diizeyi ile ayni skora sahiptir. Ancak bu son
iki bulgu (EKG ve troponin) goglis agrisi olan hastalarda
neredeyse akut koroner sendrom tanisini olusturmaktadir
(20). Uygun agirliklandirma yapilmadigindan HEART
skorunun ozellikle orta skorlu hastalarin
degerlendirilmesinde duyarhhg! distktir. HEART skorunun
bir diger kisithhgi ise hastanin cinsiyetini dikkate almamasidir
(20). Bu nedenle ¢alismamizda ve gesitli calismalarda HEART
skoruna ek olarak cesitli biyobelirteclerin goégis agnili
olgularda nihai sonu¢ ve prognozunu 6ngorebilirligi
incelenmistir.
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Dusuk
(n=21)
Degiskenler n %
Sonug¢
Taburcu 21 100.0
Yatig/sevk 0 0.0
1 ay icinde yapilan tedavi veya girisim
Yok 19 90.5
Var 2 9.5
Medikal tedavi
Yok 21 100.0
Var 0 0.0
Koroner anjiyografi
Yok 20 95.2
Var 1 4.8
Efor testi
Yok 21 100.0
Var 0 0,0
Miyokard perfiizyon sintigrafisi
Yok 21 100.0
Var 0 0.0
Ekokardiyografi
Yok 21 100.0
Var 0 0,0
Kardiyoloji konsiiltasyonu
Var 3 14.3
Yok 18 85.7

HEART skoruna gore risk

Orta Yiksek
(n=24) (n=20)
% n % p
22 91.7 11 57.9
8.3 8 42.1 0.001
11 45.8 1 5.0
13 54.2 19 95.0 <0.001
18 75 13 65.0
25 7 35.0 0.015
20 83.3 12 60.0
16.7 8 40.0 0.016
23 95.8 18 90.0
4.2 2 10.0 0.310
23 95.8 19 95.0
4.2 1 5.0 0.603
24 100 18 90.0
0 2 10.0 0.098
11 45.8 17 85.0
13 54.2 3 15.0 <0.001

Tablo 5: HEART skoruna gore disik, orta ve yiksek riskli gruplar arasinda sonuglanma ve 1 ay iginde yapilan tedavi veya girisimlerin

karsilastirmasi.

Aydin ve ark. acil servise gogis agrisi nedeniyle basvuran
olgularin HEART skorunun majér kardiyak olumsuz olaylari
ongorebilirligini incelemis, kardiyak olumsuz olay gelisen
olgularin HEART skorunun diger olgulardan istatistiksel
olarak anlamh diizeyde daha yiiksek oldugunu bildirmistir
(21).

Six ve ark. tarafindan yapilan orijinal HEART skoru c¢alismasi,
gogls agrisi olan 120 hastayl kapsayan tek merkezli bir
¢alisma olup major kardiyolojik istenmeyen olay gelisen ve
gelismeyenlerde degerlendirilen ortalama HEART skorlari ve
Backus ve ark. tarafindan yapilan bir baska g¢alismada ise
HEART skorlari benzer sekilde yiksek olarak bulunmustur
(22,23). Literaturdeki galismalarla uyumlu olarak, bizim
calismamizda da HEART skorunun yiksek oldugu gruplarda
yatis/sevk, tedavi/girisim, medikal tedavi, koroner
anjiyografi ve kardiyoloji konsiiltasyonunun istatistiksel
olarak anlamli diizeyde daha sik oldugu belirlenmistir.

Six ve ark. ¢alismasinda HEART skoru yliksek olan hastalarda
major kardiyak istenmeyen olay gelistigini bildirmislerdir
(22). Leite ve ark. tarafindan 233 hasta (izerinde yapilan
calismada ise HEART skoru vyiksek olan hastalarda
istenmeyen olay gelisme orani ylksek saptanmistir (24).

Calismamizin ve literattirdeki diger calismalarin sonuglari
dogrultusunda HEART skoru arttikca prognozun olumsuz
etkilendigi soylenebilir.

Calismamizin bir diger 6nemli bulgusu Copeptin dlzeyi ile
Troponin dizeyi arasinda negatif yonde korelasyon iliskisi
saptanmasiydi. Daha oOnce vyapilan c¢alismalar arasinda
bildigimiz kadariyla sadece anstabil anjina pektoris olgulari
Ozelinde Copeptin ve Troponin iliskisi incelenmemistir.
Genellikle iskemik kalp hastaliklari gelisen olgular Uzerinde
bu inceleme vyapilmistir. Lotze ve ark. akut miyokard
infarktlisiiniin dislanmasinda kardiyak spesifik Troponin T ile
Copeptinin kullanilabilirligini inceledikleri ¢alismalarinda,
¢alismamizin aksine kardiyak Troponin ve Copeptin dizeyi
arasinda pozitif yonde korelasyon bildirmislerdir (25). Ay ve
ark.’da Copeptinin akut miyokard infarktiisi tanisinda yerini
inceledikleri ¢calismalarinda Copeptin ile Troponin ve CK-MB
diizeyleri arasinda pozitif yonde disik diizeyde korelasyon
saptamistir (26) Benzer sekilde akut miyokard infarktisi
olgularinda hem Copeptinin hem de Troponin diizeyinin
arttigl ve bu artisin anlamli dizeyde korelasyon gosterdigi
farkli calismalarda da rapor edilmistir (27,28). Calismamizda
ise bu korelasyonun belirlenememis olmasinin olasi bir
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Degiskenler
Yas

Sistolik kan basinci

Diastolik kan basinci

Nabiz

02 satlirasyonu

Basvuruda troponin

Basvuruda copeptin

HEART skoru

istatistik

N T YT YT YT ONSNT YT YT S

R

Basvuruda troponin
0.429**
<0.001
0.089
0.479
0.015
0.908
-0.022
0. 860
-0.220
0.078

-0.288*
0.020
0.396**
0.001

Basvuruda copeptin
-0.138
0.272
-0.136
0.281
-0.101
0.421
-0.132
0.296
0.095
0.451
-0.288*
0.020

-0.086
0.495

HEART skoru
0.725**
<0.001
0.195
0.119
0.071
0.576
<0.001
0.997
-0,131
0.300
0.396**
0.001
-0.086
0.495

*Korelasyon iliskisi 0,05 siniri igin anlamli
**Korelasyon iligkisi 0,001 siniri igin anlaml

Tablo 6: Basvuru aninda kaydedilen Troponin, Copeptin ve HEART skorunun diger parametreler ile korelasyon iliskisi.

400

uzeyi

300

100}

Basvuru troponin d

Sekil 1: Basvuru aninda degerlendirilen Copeptin ve Troponin diizeyi arasinda korelasyon grafigi.
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nedeni, calismamizda sadece anstabil anjina pektoris
olgularinin  degerlendirilmis  olmasi  olabilir.  iskemi
gelismedigi icin olgu grubunda bu iki parametrenin artis
gorilmemis veya anlamh diizeyde bir korelasyon iliskisi
saptanamamis olabilir. Literatiirde anstabil anjina pektoris
olgularinda Copeptin ve Troponin diizeylerinin incelendigi
herhangi bir calismaya rastlanamadigi icin bu konuda bir
yorum yapilamamistir.

Kisithhiklar

Calismamizin tek merkezli dizayni 6nemli bir kisithiligidir.
Olgu sayisi sinirli oldugu icin, nihai sonuca ait alt grup
analizlerinin yapilmasi sinirli diizeyde olmustur. Daha fazla
olgunun degerlendirildigi gelecek g¢alismalarda kontrol
grubunun sosyodemografik ve klinik 0Ozelliklere goére
eslestirilerek segilmesinin bu farki ortadan kaldiracagi
disinulmektedir.

Sonug¢
Bu calismanin sonuglarina gore; anstabil anjina pektoris

olgularinda Copeptin diizeyinin Troponin diizeyi ile negatif
yonde korele oldugu sonucuna varilmis ve HEART skoruyla
ise iliskili olmadigi belirlenmistir. Ancak bu konuda yapilacak
cok merkezli ve daha ¢ok olgunun dahil edildigi calismalara
ihtiya¢ vardir. Yine de anstabil anjina pektoris olgularinda
sadece Copeptin dlizeyinin nihai sonucu 6ngérmede yeterli
olmadigi, HEART skorunun ise bu agidan klinik pratikte daha
kullanish olabilecegi sdylenebilmektedir.

Cikar Catismasi: Yazarlar gikar ¢catismasi bildirmemislerdir.

Finansal Destek: Bu calisma herhangi bir finansal destek
almamigtir.

Yazar Katkisi: Calismanin planlanmasi ve verilerin girisi;
KY,0K; Sonuclarin analizi: AYO Sonuglarin yayin haline
getirilmesi ve makale diizenlenmesi: VAD,MC.

Etik Kurul Onayi: Calismamiz igin Uludag Universitesi Klinik
Arastirmalar Etik Kurulun’dan izin alinmistir. (Karar no: 2011-
KAEK-26). Yazarlar arastirma ve yayin etigi kurallarina
uyduklarini beyan ederler.
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CASE REPORT / OLGU SUNUMU

Anisocoria After Inhaled Ipratropium Bromide Treatment

inhaler ipratropium Bromide Tedavisi Sonrasi Gelisen Anizokori
Leyla Besel!™, Didem Kizmaz isanghit™, Irmak Emre!™, Onder Kiligaslan1®, Adem Karbuz?

ABSTRACT

Aim: Anisocoria may be the first sign of life-threatening
intracranial events, or it may manifest as a side effect of commonly
used drugs. While systemic use of pharmacological agents such as
atropine, scopolamine, and amphetamine usually causes bilateral
mydriasis, unilateral mydriasis can be observed with direct contact
of ipratropium bromide which is used with nebulizer, to the eye.
Here, we present a case that developed anisocoria due to
pharmacological agents.

Case: A 12-year-old male patient with a history of cerebral palsy
who had undergone antireflux surgery was being followed up in
pediatric surgery ward due to lower respiratory tract infection.
While nebulizer and antibiotherapy were continuing, newly
developed anisocoria it was noticed on physical examination. After
a detailed history and physical examination, no intracranial event
was noted to explain anisocoria. Considering that the ipratropium
bromide treatment caused anisocoria, nebulizer treatment was
discontinued. After discontinuation of treatment, anisocoria
resolved within 24 hours.

Conclusion: Although intracranial events are considered in the
etiology, it should be kept in mind that frequently used
pharmacological agents such as ipratropium bromide may cause
anisocoria. It is emphasized that when anisocoria is encountered,
unnecessary imaging and further examinations can be avoided
together with careful systemic examination and a detailed history
of the patient.

Keywords: Anisocoria, mydriasis, ipratropium bromide

Gonderim: 6 Nisan 2023

Kabul: 26 Mayis 2023
1 prof Dr Cemil Tascioglu Sehir Hastanesi, Cocuk Enfeksiyon Klinigi, istanbul, Tiirkiye.

oz

Amag: Anizokori, hayati tehdit eden kafa i¢i hadiselerin ilk
habercisi olabilecegi gibi, sik kullanilan ilaglarin yan etkisi olarak da
karsimiza ¢ikabilir.  Atropin, skopolamin, amfetamin gibi
farmakolojik ajanlarin sistemik kullanimi genellikle bilateral
midriazise yol acgarken, nebulizator ile kullanilan ipratropium
bromirin goze direkt temasi ile tek tarafli midriazis izlenebilir. Bu
yazida, farmakolojik ajana bagh anizokori gelisen bir vakayi
sunuyoruz.

Olgu: Serebral palsi nedeni ile takip edilen 12 yasinda erkek
hasta, antirefli operasyonu sonrasi akciger enfeksiyonu nedeni ile
¢ocuk cerrahisi servisinde izleme alindi. Nebil tedavileri ve
antibiyoterapisi devam etmekte iken fizik muayenede yeni gelisen
anizokori tespit edildi. Ayrintii 6yki ve fizik muayene sonrasi
anizoriyi agiklayacak intrakranial bir olay tespit edilmedi.
ipratropium bromdir ile nebiil tedavisinin anizokoriye neden oldugu
disunulerek, nebil tedavisi kesildi. Tedavinin kesilmesinin
ardindan anizokori 24 saat icinde dizeldi.

Sonug: Anizokori etiyolojisinde, intrakranial hadiseler ilk olarak
akla gelse de ipratropium bromdr gibi sik kullanilan farmakolojik
ajanlarin anizokoriye neden olabilecegi unutulmamahdir. Anizokori
ile karsilasildiginda sistemik muayene ve klinik ile beraber gereksiz
goriintileme ve ileri tetkiklerin yapilmasinin 6niine gecilebilecegi
vurgulanmak istenmistir.

Anahtar Kelimeler: Anizokori, midriazis, ipratropium bromir
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inhale ipratropium Bromide

Giris

Anizokori, her iki pupil boyutunun farkl olmasini ifade eden
bir terim olup, fizyolojik olabilecegi gibi, hayati tehdit edici
kafa ici hadiselerin ilk habercisi olabilir. Bununla birlikte,
¢ogu zaman tek tarafli midriazis iyi huyludur ve iris dilatatori
veya sfinkter (zerinde dogrudan etkiye aracilik eden
farmakolojik ajanlara baghdir. Midriazise neden olan ilaglar
arasinda, atropin, skopolamin, amfetaminler ve serotonerjik
ilaglar yer alir. Sistemik ilaglar, bilateral midriazise neden
olurken, tek tarafli midriazis topikal ilaglarin direkt goze
temas ile gorilebilir. Muskarinik asetilkolin reseptorini
bloke ederek etkisini gosteren aerosolize ipratropium
bromdir, genellikle obstruktif hava yolu hastalig tedavisi icin
kullanilmaktadir (1). Bu yazimizda inhale ipratropium
bromdr ile iliskili geri dontisimli tek tarafli midriazisi olan bir
vaka sunulmustur.

Olgu Sunumu

Serebral palsi, epilepsi tanilari ile izlenmekte olan on iki
yasinda erkek hasta, antireflii operasyonu sonrasi gelisen alt
solunum yolu enfeksiyonu nedeniyle servise yatirildi. Daha
once de sik sik solunum yolu enfeksiyonu nedeniyle
yatirilarak  takip edildigi 6grenilen hastanin  fizik
muayenesinde takipneik oldugu goruldi. Akcigerlerinde
bilateral ronkiis ve ekspiryum uzunlugu mevcuttu. Kan
tetkiklerinde beyaz kire sayisi 14000/mm3, notrofil
12660/mm3, hemoglobin 12.7 g/dl, trombosit sayisi
375000/mm?3, C-reaktif protein 25,3 mg/dl saptanan
hastanin karaciger, bobrek fonksiyon testleri ile elektrolitleri
normal sinirlarda idi. Akciger grafisinde havalanma artisi ve
bilateral parakardiyak infiltrasyon saptanan hastaya
intravenoz (IV) ampisilin-sulbaktam ile inhale salbutamol ve
ipratropium bromir tedavisi baslandi. Hastanin yatisinin
Uglincl giniinde, muayenesinde ani baslangi¢l anizokori
gelismesi Uzerine ayrintili noérolojik muayenesi yapildi.
Pupiller anizokorik, sol pupil midriyatik (Resim 1) ve sol
tarafta 151k refleksi alinamiyordu. Goz hareketleri serbest,

oY Pl \-.
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abdusens paralizisi ve fasial asimetrisi yoktu.

Resim 1. Hastanin pupillerinin gérinimu

Anizokori disinda nérolojik defisit saptanmayan hastanin,
kullandig! ilaglar gozden gegirildi. Lokal midriyatik damla
kullanim 6ykisli olmayan hastanin, antibiyoterapi ve
antiepileptik ilaglari disinda solunum bulgularina yonelik
salbutamol ve ipratropium bromiir almakta oldugu gorild.
Anne tekrar sorgulandiginda nebdl tedavisi aldigi sirada,
aerosoliin gbziine temas etmis olabilecegi 6grenildi. Hasta

Begel ve ark.
cocuk noroloji ve goz bolimi ile konsilte edildi. Goz ve
noroloji konsiiltasyonlari sonucunda intrakranial etyoloji
disinilmeyen hastanin, iprotroprium bromir tedavisinin
kesilerek izlenmesine karar verildi. Tedavinin kesilmesini
takiben altinci saat itibari ile pupil ¢ap farkinda azalma
izlendi. Anizokori yirmi dérdiincl saat itibari ile tamamen
diizeldi. Takibi sirasinda pupilleri izokorik seyreden ve
solunum bulgulari gerileyen hasta yatisinin yedinci glinlinde
taburcu edildi. Poliklinik takibinde de fizik muayenesi dogal
saptandi. Bu olgu sunumunun ve eslik eden goriintilerin
yayinlanmasi i¢in hasta yakinindan yazili bilgilendirilmis olur
alinmistir.

Tartisma

GOz bebeklerinin farkli boyutlarda olmasi olarak tanimlanan
anizokorinin gesitli nedenleri olabilir. Acil serviste anizokori
etiyolojisini netlestirmek zordur. Ayrica detayl inceleme
gerektirmesi nedeniyle zaman alicic ve maliyetlidir.
Anizokorinin en yaygin nedeni, genel popilasyonun
neredeyse %20'sinde gorilen fizyolojik anizokoridir (2, 3).
Fizyolojik anizokori tanisi igin, durumun uzun siiredir mevcut
olmasi (bunu anlamak icin eski fotograflara bakilabilir), gbz
bebekleri arasindaki boyut farkinin <1 mm olmasi ve
anizokori diizeyi arasinda degisiklik olmamasi beklenir (2).
Anizokorinin diger nedenleri arasinda Adie pupillasi (tonik
pupil), travma, Uglncl kranial sinir felci (6rnegin
intrakraniyal timor veya anevrizma nedeniyle), Horner
sendromu (6rnegin karotis arter diseksiyonu nedeniyle),
unkal herniasyon ve farmakolojik ajanlar yer alir (2-7).
Farmakolojik midriazise bagl anizokoriye neden olan ajanlar,
ilaglar (skopolamin yamalari, topikal glikopirolat, nazal
vazokonstriktorler ve inhale ipratropium bromir dahil),
Jimson otu ve tatula (boru otu) gibi bitkilerdir (4-9).
Hastamizin daha Once bilinen anizokorisi veya gegirilmis
travma hikayesi, toksik madde maruziyeti yoktu. Santral sinir
sistemi patolojisi de dislinilmeyen hastada annenin
ifadesinde ¢ocugun nebil tedavisi aldigl sirada, aerosoliin
goziine temas etmis olabilecegi hikayesinden yola ¢ikarak
anizokori yapacak tek ilacin ipratropium bromiir olabilecegi
disinaldi.

ipratropium bromiir, asetilkolinin muskarinik reseptére
baglanmasinin bloke ederek etki gdosteren atropin tirevi bir
antikolinerjik ajandir. Solunum sikintisi ile gelen hastalarda
brons obstriiksiyonu bulgusu oldugunda tedavide siklikla
kullanilmaktadir. Konjonktiva, inhaler veya nebulizator
yoluyla ipratropium bromire maruz kalirsa midriazis veya
akut glokom gelisebilir. Yiiz maskesi veya noninvaziv cift
diizeyli pozitif hava yolu basinci (BIPAP) maskesi yiize tam
oturmazsa, aerosol maskeden sizabilir ve goz yuzeyi ile
temas edebilir (6, 10). Sonug olarak, ipratropium bromidir,
muskarinik reseptorleri etkileyecek ve pupilla genislemesine
yol acacaktir. Bu goriiniiste nadir gorilen komplikasyon
beklenenden daha sik olabilir. Daha 6nceki bir calismada,
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yogun bakim linitesinde bu tedaviyi alan hastalarin %3'linde
ipratropium bromirin neden oldugu anizokori gelistigi
bildirilmistir ~ (11).
oldugundan supheleniliyorsa, tani pilokarpin testi ile

Hastanin  farmakolojik  anizokori

dogrulanabilir. %1’lik pilokarpin sadece normal pupillada
degil Gglincl kranial sinir felci nedeniyle dilate olan pupillada
daralmaya neden olmasina ragmen farmakolojik midriaziste
herhangi bir daralmaya neden olmaz. Bizim hastamizda
pilokarpin testi ilag temininde sikinti yasandigl icin
yapilamamig, hastanin ilerleyen saatlerde midriazisinde
gerileme izlendigi ve gcocuk noroloji ve gdz konsiltasyonlari
sonucunda  anizokoriyi  aciklayacak baska patoloji
bulunamadigi icin takip edilmesine karar verilmisti. Goze
lokal damla uygulamasi ve ilag alimi mevcut olmayip,
ipratropium bromdr tedavisini nebil maske ile almakta iken
uygun maske aparatin kullanilmamasina bagl olarak ilacin
gdze temasi olmus ve anizokori gelismisti. ipratropium
tedavisi kesildikten alti saat sonrasinda midriaziste diizelme
oldugu goriilmis ve 24 saat sonunda anizokori tamamen
diizelmisti. Bircok vaka sunumunda anizokorinin 24 saat
icinde dizeldigi belirtilse de 48 saat ila 3 haftaya kadar

uzayabildigi de bildirilmistir (12).

Sonug¢
Anizokorisi olan hastalar, yasami tehdit eden olasi durumlari
ortadan kaldirmak icin dikkatli ve sistematik bir

degerlendirmeye ihtiyag duyarlar. Anizokori ile gelen
hastada ayrintili bir 6ykii ve muayene, bu durumun
etiyolojisi hakkinda gerekli bilgileri saglar. Hastada anizokori
disinda yeni bir semptom veya muayene bulgusu yoksa ve
yakin ge¢miste ipratropium bromir uygulama 6ykusi varsa
anizokori etiyolojisinde farmakolojik anizokori
disinidlmelidir. Ayirici tanida nérolojik durumun gézlenmesi
ve pilokarpin testi yardimci olabilir. Béylece ayrintili ve
maliyetli tani prosedirleri dnlenmis olur. Nebll tedavisi
sirasinda gozlerin korunmasi bu tir istenmeyen durumlarin

onlenmesi agisindan énemlidir.

Cikar Catismasi: Yazarlar gikar catismasi beyan etmemistir.

Finansal Destek: Yazarlar finansal destek beyan etmemistir.

Yazar Katkisi: Yazarlar yazinin hazirlanmasinda esit katki
sunmuslardir.

Hasta Onami: Bu olgu sunumunun ve eslik eden gorintilerin
yayinlanmasi icin hasta yakinindan yazih bilgilendirilmis olur
alinmistir. Yazili iznin bir kopyasi bu dergide incelenmek
Uzere mevcuttur.
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Nature Activities With Special Child Groups

Ozellikli Cocuk Gruplariyla Doda Etkinlikleri
Faruk Danis' ™, Emre Kudu?

ABSTRACT

Spending more time outdoors improves children's social and
cognitive development, physical activity, and vision. Regular
moderate-intensity physical activity is linked to many health
benefits, including a reduced risk of high blood pressure, obesity,
heart disease, stroke, cancer, and depression. Besides physical
health indicators, physical activity has also been associated with
higher academic and cognitive performance, and higher self-
esteem. Since children's outdoor activities are primarily in public
areas, there is a need for improvement studies to make these areas
suitable for all children, including special child groups, and to
supervise them. There are some special preparations and points to
be considered during the activity when nature activities are desired
to be held with child groups with chronic diseases such as epilepsy,
diabetes, asthma, autism, or with atopic structure. With this
review, we wanted to share some of the information needed to
ensure that nature activities start and end happily with both special
and healthy child groups.

Keywords: Outdoor activity, toddler, adolescant, sedentary,
chronic diseases
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REVIEW / DERLEME

oz

Acik havada daha fazla zaman gegirmek, ¢ocuklarin sosyal ve
bilissel gelisimini, fiziksel aktivitesini ve goriisiini gelistirir. Dlzenli
yapilan orta-yogun fiziksel aktivite, yiiksek tansiyon, obezite, kalp
hastaligl, inme, depresyon ve kanser riskinde azalma dahil olmak
Uzere birgok saglik kazanimiyla baglantilidir. Dizenli fiziksel aktivite
beden sagligi kazanimlarinin yanisira artmis akademik ve bilissel
performans, daha yilksek benlik saygisi ile de iliskilendirilmistir.
Cocuklarin agik hava etkinlikleri daha ¢ok kamusal alanlarda oldugu
icin bu alanlarin 6zellikli gocuk gruplari dahil tiim ¢ocuklara uygun
hale getirilmesi ve denetlenmesi icin bu konuda yapilacak
iyilestirme c¢alismalarina ihtiyag vardir. Epilepsi, diyabet, astim,
otizm gibi kronik hastaliklara ya da atopik binyeye sahip gocuk
gruplarla birlikte doga etkinlikleri yapilmak istendiginde bazi 6zel
hazirliklar ve etkinlik sirasinda dikkat edilmesi gereken hususlar
vardir. Bu derleme ile hem 6zellikli gocuk gruplari hem de saglikli
gocuklar ile doga etkinliklerinin mutlu baslayip bitmesi icin gereken
bazi bilgileri paylasmak istedik.

Anahtar Kelimeler: Agik hava aktivitesi, oyun ¢ocugu, ergen,
sedanter, kronik hastaliklar
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Special Children in Nature
Introduction

In recent years, increased screen exposure and sedentary
time among children and adolescents have been associated
with poor mental health, increased obesity, and behavioral
problems in several studies (1). This situation has created a
clear need for research and practices focused on developing
and evaluating multidisciplinary interventions. The
opportunities for physical activity and social connection,
especially outdoors, are ideal for preventing these critical
health problems among children and adolescents. For this
reason, the interest of children and adolescents in nature
sports increases over time (2). This increase obliges us as
adults and doctors to know more about the health problems
that can happen to children in nature and to prevent them
when possible.

Although the title of this review is 'Nature Activities with
Special Child Groups,' we will first mention a few special child
groups due to their current health conditions. Then we will
discuss the issues that should be considered before and
during nature activities for all children who are actually
'special’.

Differences Between Child and Adult

Children's physical needs, physiology, and potential
emergencies differ from adults. They are of different sizes
and body proportions, even within themselves. They are
smaller in size compared to adults but have higher
head/body ratios and body surface areas. These changes in
size and surface area cause children to be more sensitive to
poisoning, head injury, topical toxic agents, heat, cold and,
solar radiation.

Children are more predisposed to infections due to their
immature immune systems and to aspirations due to their
tight airways. In traumas, they have insufficient lung
protection because their bone ossifications are not
completed sufficiently and, abdominal organ protection due
to weak abdominal muscles. On the other hand, fractures
and spinal traumas are less common thanks to their flexible
ligaments and soft bones.

Evaluation of general condition, respiratory effort,
consciousness, and peripheral circulation is vital in the first
evaluations to be made in children, and the normal ranges
of vital signs vary according to age.

The needs of children vary according to the age group and
the situation of their special needs. The need for food and
beverage with varying features and volumes according to
age should be considered and organized before the activity.
Due to the risk of developing anaphylaxis, foods that may be
allergic and have not been consumed before should not be
tried during nature activities. An adequate amount of clean
drinking water must be available. Little children are
predisposed to dehydration because of their thin skin and
relatively large surface area. Dehydration should be

Danis et al.
suspected in the presence of symptoms such as irritability,

loss of appetite in little children and weakness, fatigue,
nausea, and vomiting in all children. If the child's urine
output is decreased or dark and concentrated, this indicates
that the child needs more fluids.

When free time is created for infants/toddlers, a safe area
should be created for them to play on a tent or similar
ground to prevent them from putting small things on the
ground into their mouths.

Nature Activities with Special Groups of Children

Children with Autism and Learning Disabilities

Children between the ages of 2-4, children with attention
deficit hyperactivity disorder or autism diagnoses, are very
active due to their genesis and may engage in risky
behaviors, so they should always be kept in mind during
nature activities. It is crucial to support nature experiences
as they positively affect academic learning, personal
development, and environmental management.

Children with Epilepsy

Traveling with children with epilepsy demands early
planning before traveling. Every effort should be made to
control the child's seizures with medication, ideally a 3-6
month seizure-free period before travel. In addition to a
child's typical seizure triggers (for example, missed
medication doses, fever, dehydration), travel to distant
countries, jet lag, and sleep deprivation can also trigger
seizures. Parents of a child with epilepsy should give the child
extra rest when they arrive at a destination to get used to a
new time zone and get adequate sleep. The child's activities
during travel should be carefully chosen, as recovery after a
seizure in remote locations in the developing world can be
difficult. Parents should hold plenty of their child's
antiepileptic medications with them in case they cannot
obtain them where they go. Emergency medication such as
rectal diazepam (0.3-0.5 mg/kg) or nasal midazolam (0.2
mg/kg intranasal, maximum dose: 10 mg/dose) should be
placed in the medical kit to administer if the child has a
prolonged (> 5 minute) seizure or multiple seizures.

Children with Diabetes Mellitus

When going out for nature activities with a diabetic child, a
blood glucose meter, spare battery, lancet, measuring stick,
short and long-acting insulins (in the cold chain and
appropriate conditions) used by the patient, if the patient
uses an insulin pump extra pump set, needle, and insulin,
urine ketone strip should be carried. Simple sugar, snack
foods, and beverages should be available in case of
hypoglycemia. A glucagon injection should be available in
case of unconsciousness or resistant hypoglycemia.

It should be kept in mind that hypo and hyperglycemia can
have more devastating effects due to natural conditions and
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opportunities. Intense exercise can reduce the child's insulin

needs, predisposing them to hypoglycemia. The low
environmental temperature may cause hyperglycemia due
to less absorption of injected insulin by reducing peripheral
circulation, and high environmental temperature may cause
hypoglycemia due to faster absorption (3).

A blood glucose level below 70 mg/dl is defined as
hypoglycemia. Typical symptoms of hypoglycemia include
drowsiness, confusion, dizziness, nausea, palpitations,
tremors, sweating, and anxiety. The primary treatment for
hypoglycemia is glucose replacement. In the wild nature, the
basic principles of hypoglycemia management are
discontinuation of insulin therapy and glucose replacement.
High-glycemic-index carbohydrates are the best way to
supplement oral glucose, and low-weight options such as
sugar packets or cubes, glucose gel or tablets, honey, and
corn syrup can be used in the wild easily. Glucagon is the
first-line treatment for severe hypoglycemia (severe
cognitive impairment requiring external assistance for
recovery). Carbohydrate intake should be provided to
prevent rebound hypoglycemia that may develop after
glucagon therapy (3).

Individuals with type 1 diabetes are at risk for delayed
nocturnal hypoglycemia following daytime exercise. This
phenomenon has many causes, including increased insulin
sensitivity after exercise, increased glucose uptake by
skeletal muscles to replenish glycogen stores, and impaired
counterregulatory  mechanisms  in response  to
hypoglycemia. In patients followed by multiple insulin
injections during the day, the risk of nocturnal hypoglycemia
can be minimized by reducing the daily basal insulin dose by
approximately 20% after nighttime exercise, reducing the
postprandial bolus insulin, and feeding with low glycemic
index carbohydrates. For insulin pump users, basal rate
reductions of 20% for about 6 hours before bedtime after
afternoon exercise can prevent nocturnal hypoglycemia.
Other strategies include a bedtime snack, overnight glucose
checks, and a continuous blood glucose monitor with alarms.
If a person with diabetes is found to be hyperglycemic
(plasma glucose level >250 mg/dl), it should be evaluated
whether the individual is in a hyperosmolar hyperglycemic
state or acute hyperglycemic crisis, including diabetic
ketoacidosis. It is recommended to administer fast-acting
subcutaneous insulin at a dose of 0.1-0.2 U/kg in patients
using subcutaneous insulin to treat hyperglycemia and to
increase the basal rate by 20-50% for 2-4 hours in patients
using insulin pumps.

Children with Asthma

To prepare for the journey, parents should work with their
pediatrician to stabilize their child's asthma as much as
possible. Traveling to places where the child may be exposed
to heavy particles, and tobacco should be avoided. During
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travel, parents should carry additional packs of the child's

inhalers, an inhaled bronchodilator (such as salbutamol,
albuterol), and high-dose steroids to administer during an
acute exacerbation unresponsive to bronchodilator. The
adrenaline autoinjector is an vital first aid kit item for
families with children with life-threatening asthma (4).

Children with Cardiac Diseases

Blood pressure rises with exposure to altitude and remains
exceeding baseline with continued exposure. A small,
portable wrist blood pressure cuff can be valuable in the
wild. Parents should discuss a backup medication plan with
the child's doctors if blood pressure cannot be controlled.
Those with prehypertension or stage 1 hypertension without
end-organ damage can fully participate in nature and sports
activities. Those with stage 2 hypertension (>160/100
mm/Hg) should avoid high-resistance and high-intensity
sports until their blood pressure returns normal.

Patients using any anticoagulant medication should be
informed of the risk of bleeding in activities with a high risk
of contact, collision, or falling. Anyone not adequately
evaluated or with unstable arrhythmia symptoms should not
participate in wilderness and adventure activities. Parents or
caregivers should be educated about conventional vagal
maneuvers or drug use for acute treatments they can apply
when encountering stable, mild arrhythmia (5).

Traveling with children with heart or lung problems can be
tough. Travel to high altitudes should only be undertaken
with approval by the child's doctor for the same reasons.
Respiratory infections are more common during travel.
Respiratory tract infections, which generally seem
insignificant, may result in more severe clinical
manifestations in children with cardiopulmonary disease.
For each country included in the child's itinerary, a
contingency plan should include a specialist contact person
and a complete description of the child's condition and
health care needs.

Children with Cancer

The five-year survival rate for all childhood cancers was 58%
in the mid-1970s; In 2017, it increased to over 80% ©. Late
effects may be seen in patients who are survivors of
childhood cancer. Psychosocial and behavioral diseases such
as depression, anxiety and risky health behaviors,
cardiovascular diseases, secondary malignancies, and
hormone and immune deficiencies are some of them. In
these children, nature activities reduce these effects.

Nature Activities for All Children

Accidents

The most determinant risk factor for deaths that may cause
accidents in nature is the type of activity. Drowning,
especially during activities such as swimming in the river,

Anatolian J Emerg Med 2023;6(2):92-97 https://doi.org/10.54996/anatolianjem.1300695 94



https://doi.org/10.54996/anatolianjem.1300695

Special Children in Nature
boating, scuba diving, and rafting; in activities such as rock

climbing and mountaineering, the risk of injury and death is
higher by falling from a height. Not taking the necessary
safety precautions before performing these activities, lack of
equipment, and risky behaviors are the most critical factors
that can cause an accident. Drowning and head trauma are
the most common causes of death during childhood
accidents.

Accidents During Water Sports

According to the Centers for Disease Control and Prevention
(CDC), drowning is the second leading cause of injury-related
deaths in children ages 1-14 in the United States (7). The
American Academy of Pediatrics has published a review that
provides basic recommendations based on different age
groups for preventing drowning (Tablel) (8). Children aged
0-4 are the most risky group for drowning. In this period, the
most critical factor that prepares the ground for drowning is
the absence of physical barriers that should be placed
between the water and the child. While most babies drown
in tubs and buckets, most preschoolers drown in swimming
pools. In addition, children with additional medical problems
such as epilepsy, autism, and cardiac arrhythmias are also at
increased risk for drowning (8).

American Academy of Pediatrics Policy on Prevention of
Drowning

Assess all children for drowning risk

Set an age and evidence-based strategy

Put physical barriers between water and child if necessary
Keep the child under constant supervision

Have the child take swimming lessons

Dress the child in a life jacket

. Perform cardiopulmonary resuscitation as needed

Table 1. American Academy of Pediatrics Policy on Prevention
of Drowning (8)

NoupswNpe

The second age group with the highest drowning rate is
adolescents (9). The reasons for this peak; it is thought that
this age group's characteristics are an exaggeration of their
own skills, underestimation of dangerous situations,
exhibiting high-risk and impulsive manners more frequently,
and increased rates of alcohol and substance use.

It should not be forgotten that an untrained rescuer is also
at risk of drowning when faced with a drowning event.
Reaching the drowning person with an object such as a pole,
towel, tree branch, or throwing an object that is not
submerged are safe rescue techniques.

When the first contact with the drowning person is made,
his/her vital functions should be evaluated immediately.
Post-suffocation cardiopulmonary resuscitation (CPR)
recommendations differ slightly from CPR recommendations
after classic cardiac arrest. It should be kept in mind that it
may be abnormal breathing in drowning while the heart is
beating normally. Therefore, it is necessary to initiate rescue
breaths even while the patientis in the water. While on land,
CPR should begin with five rescue breaths followed by 15:2
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chest compressions/rescue breaths for the pediatric patient

and 30:2 for the adult patient. While the recommended
chest compression depth in the adult patient is 5-6 cm (10)
the recommended depth for children is compression to
create a depression of at least 1/3 of the anterior-posterior
diameter of the chest (11). The recommended compression
rate for both pediatric and adult age groups is 100-120/min.
CPR should be continued until the drowning victim's
spontaneous circulation returns or the ambulance arrives.
On-scene rewarming should only be applied to conscious
patients without cardiovascular or respiratory distress. In
these cases, wet clothing should be replaced with warm and
dry clothing, blankets, or towels. In the unconscious patient,
resuscitation efforts should take precedence over
rewarming.

Accidents During Skiing

The most typical mechanism of injury in children during
skiing is falls and non-collision events. The leading causes of
morbidity and mortality in this population are; head injuries,
blunt abdominal trauma, and spinal trauma. Lower
extremity injuries account for approximately half of all ski
injuries. Helmets and ski goggles must be used to reduce the
risk of head, neck, or face injury. In addition, little children
should be under adult supervision while using chairlifts,
teleskis, and cable cars, and adolescents should avoid risky
behaviors (12).

Accident During Riding a Bicycle

The most critical injury in bicycle accidents is traumatic brain
injury (13). Policies recommending bicycle helmets have
resulted in a 20-55% reduction in bicycle-related head
injuries.

Accident During Climbing

Although epidemiological data are available for adult
injuries, these data are insufficient for young climbers. These
sports should be performed under the guidance or
supervision of adults, taking age-related self-responsibilities.
Injuries are caused mainly by falling (e.g., mountain
environment) or overstraining. Training exercises before the
activities should be conducted.

Protection from the Harmful Effects of the Sun in Children
Recommended sunscreen practices for all ages include
wearing UVR protective clothing (including hats and
sunglasses), staying in the shade, and applying broad-
spectrum sunscreen with SPF >30 every 2 hours to skin
exposed to the sun outdoors (14). If redness occurs on the
skin when exposed to the sun despite the use of sunscreen
(redness occurs before sunburn), it should be considered
that the protective cream is insufficient and should be
reapplied.
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Protection from the Hypo and Hyperthermia in Children

Hypothermia is a body temperature below 35°C, although
there is no defect in the thermoregulatory system 15,
Hypothermia is a severe threat to life, as it can also cause
acidosis and coagulopathy in injured patients. Hypothermia
clinics can range from syncope to ventricular fibrillation and
cardiac arrest. Treatment for hypothermia should begin pre-
hospital to prevent the worsening of the hypothermic
patient. Any application that increases blood flow to cold
limbs (especially legs) can cause the rapid return of harmful
metabolites from the cold periphery, which can directly
cause hypotension and deepen hypothermia as chilled
peripheral blood returns to the heart. This should be kept in
mind during treatment.
The first essential prehospital treatment for accidental
hypothermia is to terminate the victim's exposure to cold. If
we can protect the victim from the cold, wet clothes should
be removed, and the patient's body should be insulated and
rewarmed by the recommendations. Many sources of active
external heating can be used, such as chemical (a gel or dry)
heat packs or blankets, electric and charcoal heat packs,
warm water bottles, and even portable heaters. Heat should
be focused on the body, as long as it does not involve hot
water immersion or dry heat; different heating methods can
be safely used in prehospital use (15,16).
Recommendations for the prevention of burns during
reheating:
e  Placing insulation between all heat sources and the
skin
e  Regular monitoring of heated skin
e Pay attention to this in the areas where the heat
source is placed, as the pressure increases the risk
of burns.

Two main etiologies cause hyperthermia (>40 °C);
effort-related hyperthermia that occurs during physical
activity and hyperthermia that occurs due to high
environmental temperature in sensitive individuals such as
the elderly, children, and infants without physical exertion
(17,18). Both can cause morbidity and mortality if left
untreated.

Protection From the High Altitude Disease in Children

High altitude-related diseases generally occur when climbers
exceed 2500m (19). High-altitude-related cerebral and
pulmonary edema, a life-threatening condition, is at the
most severe end of the spectrum of high-altitude diseases
(20). Early recognition of symptoms such as headache,
nausea, vomiting, shortness of breath, fatigue, loss of
appetite, dizziness, and difficulty falling asleep is significant.
If any of these symptoms are present, the ascent should be
terminated. If the symptoms are mild, staying at the current
altitude and resting is an option. For severely symptomatic
children, worsening and not responding to pharmacological
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treatment, descent is mandatory. Deciding gradually (500-

1000 m) to the lowest altitude where symptoms improve is
safest. If the patient develops neurological symptoms such
as impaired consciousness and ataxia, it should be
considered to transport the patient from the mountain by
helicopter.

Protection from Insect and Reptile Bites and Stings in
Children

The stings of bees, wasps, hornets, and ants are the most
common cause of poisoning in children in nature (21). If a
child has previously had a severe allergic reaction to
something, their doctor should educate parents about
possible bee sting management. Bee stings usually cause
local pain, swelling, and erythema. If the bee's sting is buried,
it should be removed as soon as possible. Applying ice or cold
compresses will reduce pain and swelling. Elevation and
immobilization are necessary for significant local reactions in
the extremities. In older children, oral antihistamines
provide additional symptomatic relief. Venom components
are potent antigens that can cause immunoglobulin E-
mediated anaphylaxis in sensitive individuals. Early
manifestations of anaphylaxia are diffuse pruritus, urticaria,
angioedema, bronchospasm, and laryngeal edema. In the
presence of these signs or symptoms, an anaphylaxis plan
should be implemented by making an emergency medical
evaluation. Epinephrine (at a concentration of 1/1000) is the
drug of choice for systemic reactions and should be
administered in the field if possible. (0.01 mg/kg
intramuscularly (IM), maximum dose 0.3 mg in little children,
0.5 mg in adolescents) Spring autoinjectors are available to
inject epinephrine IM. Carrying two epinephrine
autoinjectors during travels is recommended, as the time for
children to reach definitive medical care is often longer than
the effective half-life of a single dose.

If a snake bite occurs, the wound should be cleaned quickly,
and any jewelry or clothing pressing on the affected area
should be removed. The bitten limb should be immobilized
and positioned at heart level. All potentially venomous snake
bite victims should be transported to an appropriate medical
facility for prompt evaluation, local wound care, and possible
antivenom administration. Antivenom has been shown to be
safe and effective in children, especially when administered
early (22).

Mosquitoes and ticks plays role as disease vectors (Lyme,
Congo Hemorrhagic fever etc.) (23-25). The use of clothes
that can create a physical barrier and the use of mosquito
nets in the sleeping area reduce mosquito and tick attack.
Conclusion

A sedentary lifestyle and spending time in front of a screen
for long periods are becoming increasingly ingrained in every
aspect of children's lives. Increasing exposure to developing
technology seems unavoidable. In order to neutralize the
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adverse health effects of this situation, children should be

directed and encouraged to active life and nature activities.

Special child groups have increased and different needs.

These situations should be considered to prevent the

activities that start with fun from ending with bad endings.
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