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I¢ Ortam Hava Kirliliginde Ugiincii El Sigara Dumam Farkindahg:

Aktif Icicilikten Pasif Maruziyete
Third-Hand Smoke Awareness in Indoor Air Pollution:

From Active Smoking to Passive Exposure

Yeliz MERCAN!"" Merve DONMEZ? ' Niiket PANCAR®

(074

Amag: Bu arastirmada aktif olarak sigara kullanicisi olan ve pasif olarak sigara dumanina maruz kalan yetigkinlerin i¢ ortamlarda
maruz kaldig tiglincii el sigara dumanina yonelik farkindalik diizeyinin belirlenmesi amaglanmugtir.

Araclar ve Yontem: Kesitsel tipteki bu aragtirma ¢evrimigi olarak Tiirkiye’de yasayan, 18 yas ve lizeri 367 yetigkin ile yiirtitiilmiigtiir.
Veriler arastirmacilar tarafindan hazirlanan Kisisel Bilgi Formu ve Ugiincii El Sigara Dumani1 Hakkinda Farkindahk (UESDF) Olgegi
ile toplanmugtir.

Bulgular: Katilimcilarin yas ortalamasi 35.74+12.48’dir, %62.7’si kadindir. Katilimeilarin %34.6’s1 halen sigara igmekte iken,
%13.6’s1 sigaray1 birakmustir ve %51.8°1 hi¢ sigara igmemistir. Aym evde birlikte yasadig: kisilerin halen sigara ictigini, sigaray1
biraktigin1 ve hi¢ igmedigini belirten katilimcilarin orani sirasiyla %41.7, %8.4 ve %49.9’dur. Cok degiskenli dogrusal regresyon
analizine gore halen sigara igme durumunun saglik etkileri ve tigiincii el sigara dumani1 hakkinda farkindaligin negatif bir yordayicisi
oldugu saptanmustir (p=0.002).

Sonug: Halen sigara i¢en katilimcilarin hem iigiincii el sigara dumani farkindalik diizeyi hem de saglik etkileri hakkinda farkindaliklar
sigara igmeyenlere veya sigarayi birakanlara gore diisiik diizeydedir.

Anahtar Kelimeler: aktif igicilik; farkindalik; ikinci el igicilik; pasif maruziyet; tiitiin
ABSTRACT

Purpose: In the present study, the purpose was to determine the level of awareness of third-hand smoke exposure of adults who are
active smokers and passively exposed to cigarette smoke in indoor settings.

Metarials and Methods: This descriptive study was conducted online with 367 adults aged 18 years and over living in Turkey. The
data were collected using the Personal Information Form that was prepared by the researchers and the Awareness of Third-Hand Smoke
(ATHS) Scale.

Results: A total of 62.7% of the study group, whose mean age was 35.74+12.48 years, were women, 34.6% were still smoking, 13.6%
had quit, and 51.8% had never smoked. A total of 41.7% of the participants who were living together in the same house were still
smoking, 8.4% had quit smoking, and 49.9% had never smoked. A negative and statistically significant association was detected
between the total scores of the ATHS Scale and current smokers (p=0.002). A negative and statistically significant association was
also detected between the health effects sub-dimension scores of the ATHS Scale and current smokers (p=0.002).

Conclusion: Current smokers had lower awareness of third-hand smoke and its health effects when compared to non-smokers or
former smokers.

Keywords: active smoking; awareness; second-hand smoking; passive exposure; tobacco
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GIRiS

Tiitiin kullanim1 diinya ¢apinda, insan sagligi i¢in son de-
rece zararl olan ciddi bir halk sagligi sorunudur. Tiitiin
kullaniminin sigara, pipo, ¢igneme, nargile, elektronik si-
gara, puro gibi birgok kullanim sekli olmasina ragmen en
yaygin kullanim sekli sigaradir. Sigara, igeriginde yaklagik
olarak 7000 kimyasal madde barindirmaktadir ve bunlarin
69’u kanserojen Ozelliktedir. Sigara, sadece aktif kullani-
cilar1 degil ayni1 zamanda pasif olarak maruz kalanlar1 da
olumsuz etkilemektedir.! Tiitiin kullanimu diinyada her yil
8 milyondan fazla insanin liimiine neden olmaktadir. Bu
Sliimlerin 1.2 milyonunun nedeni ise ikinci el sigara du-

mamdir (pasif igicilik).?

Sigara dumani, insan viicudundaki organ ve sistemleri tah-
rip ederek kalp damar hastaliklari, ¢esitli kanser tiirleri, so-
lunum yolu hastaliklar1 da dahil birgok hastaliga neden ol-
maktadir.? Diinya Saglik Orgiitii (DSO), 2020 yilinda tii-
tiin kullaniminin 730 000 Tiberkiiloz (TBC) epizoduna se-
bep oldugunu bildirmistir. Titin kullanan veya ikinci el
sigara dumanina maruz kalan bireylerde TBC riski iki kat
fazladir.# Tiitiin kullanim1 agiz hastaliklari riskini de artir-
maktadir ve tiitiin kullanicilarinda agiz dis saglig1 sorunla-
rinin tedavisi giiclesmektedir. Calismalarda sigara duma-
ninin dis kaybi, dis etlerinde hasar, alveoler kemik yiiksek-
ligi ve azalmis epitel atasmanina neden oldugu bildirilmis-

tir.3

Ugiincii el sigara dumani, gaz formunda salinan, hali,
perde, zemin, koltuk, déseme, deri gibi yiizeylerde kalan
artik bir Kirleticidir. Ugiincii el sigara dumani, kanserojen
ve toksik maddeler, nikotin, ugucu karboniller, N-nitroza-
minler, aromatik aminler gibi saglhigi tehdit eden zararl
kimyasal maddeleri iceriginde barindirir. Sigara igilen or-
tamda, haftalar hatta aylar boyu kalabilmektedir.> Yapilan
bir calismada, tiglincti el sigara dumaninin sigara igilen
evde 6 aya kadar kalabildigi, bu siire boyunca tigiincii el
sigara dumaninin igerisindeki toksik kimyasallara maruzi-

yetin devam ettigi bildirilmistir.®

Ugiincii el sigara dumant, sigaranin aktif kullanimi ve pasif
sigara maruziyeti gibi insan saglig: i¢in tehlikeli ve zarar-

lidar. Insan viicuduna etkisi ve ne dl¢iide zararl oldugu tam

olarak bilinmemektedir. Ancak tigiincii el sigara dumani-
nin, brongiyal astim, tireme ile ilgili sorunlar ve trombosit
agregasyonu ile iliskili oldugunu bildiren ¢aligma mevcut-

tur.”

Insanlarm {igiincii el sigara duman1 maruziyeti inhalasyon,
yutma ve deri absorbsiyonu olmak iizere ii¢ yolla gergek-
lesmektedir.8 Ugiincii el sigara dumam aerosol oldugun-
dan, havada bulunan diger kimyasal maddelerle tepkimeye
girebilme yetenegine sahiptir. Bu durum, inhalasyon yo-
luyla iciincii el sigara dumani maruziyetini kolaylastir-
maktadir.>® Bebekler, cocuklar ve fetiise zarar verebile-
cegi i¢in gebeler, ti¢lincii el sigara duman1 maruziyeti agi-

sindan riskli gruplardir.8°

Diinya genelinde, tiitin {irlinlerinin hem aktif kullanimi
hem de ikinci ve igiincii el sigara duman1 maruziyeti insan
sagligini olumsuz etkileyen baglica sorunlardan biridir. Bu
noktada {iglincii el sigara dumani maruziyeti 6nemli bir
halk saglig1 sorunu olarak karsimiza ¢ikmaktadir. Bu ne-
denle bu arastirma ile aktif olarak sigara kullanicis1 olan
ve pasif olarak sigara dumanina maruz kalan 18 yas ve
tizeri yetigkinlerin i¢ ortamlarda maruz kaldig {igiincii el
sigara dumani farkindalik diizeylerinin belirlenmesi amag-

lanmustir.
ARACLAR ve YONTEM

Bu calisma igin Kirklareli Universitesi Bilimsel Arastirma
ve Yaym Etik Kurulu'ndan etik onay alimmistir
(11/04/2022- E-35523585-302.99-45742). Calismaya da-
hil edilme kriterleri: (1) 18 yas ve tizerinde olmak, (2) Ca-
lismaya katilmay1 goniillii olarak kabul etmek, (3) Sorulara
yanit verecek bilissel yeterlilige sahip olmak seklindeydi.
Dislanma kriterleri ise (1) 18 yasindan kiigiik olmak, (2)
Calismaya katilmaya goniillii olmamak, (3) Sorulara yanit

verecek biligsel yeterlilige sahip olmamak seklindeydi.
Arastirma Tasarim

Kesitsel tipteki bu aragtirma Nisan-Temmuz 2022 tarihleri
arasinda ¢evrimici olarak Tiirkiye’de ylriitilmiistiir. Aras-
tirmanin evrenini Tiirkiye’de yasayan 18 yas ve {izeri ye-
tiskinler olusturmustur. Kiiresel Yetigkin Tiitiin Arastir-
mast 2016 verilerine gore; Tiirkiye'de tiitiin kullanim sik-

181 %31.6 idi.! Ulasilmas1 gereken minimum &rneklem

261



Uciincii el sigara dumani farkindaligi

Mercan ve ark.

biytikligi Epi Info 7.2.5.0 programinda %95 giiven diize-
yinde %31.6 prevalans, 0.05 hata payi ile 332 olarak he-
saplanmig, aragtirmaya katilmaya goniillii 367 kisiye ula-

silmugtir.
Veri Toplama

Veriler Google Form araciligi ile sosyal medya tizerinden
(Whatsapp, Facebook, Instagram vb.) ¢evrimigi olarak uy-
gulanmistir. Veriler kartopu yontemi ile rastgele kullanila-
rak toplanmigtir. Katilimcilara anketin ilk sorusu olarak
caligmaya goniilli katildiklarina dair onay sorusu sorul-
mus, onay verenlerin anketi yanitlamasi saglanmistir. Ve-
riler aragtirmacilar tarafindan hazirlanan kisisel bilgi
formu ve Ugiincii El Sigara Dumani Hakkinda Farkindalik
(UESDF) Olgegi ile toplanmstir.

Kisisel Bilgi Formu

Aragtirmacilar tarafindan literatiire dayali olarak hazirla-
nan Kisisel Bilgi Formu doért boliimden olusmaktadir. Bi-
rinci boliimde katilimcilara ait Sosyo-demografik 6zellik-
ler ile ilgili sorular, ikinci bolimde konut kosullari ile ilgili
sorular, {iglincii boliimde hastalik-saglik durumlarina ilis-
kin sorular ve dordiincii boliimde sigara kullanimi ve si-

gara maruziyeti ile ilgili sorular bulunmaktadir.

Uciincii El Sigara Dumam Hakkinda Farkindahk
(UESDF) Olcegi

Ucgiincii El Sigara Dumam Hakkinda Farkindalik Olgegi
Haardérfer ve ark. (2017) tarafindan gelistirilmis Onal ve
ark. (2021) tarafindan Tiirkge gegerlik ve giivenirligi ya-
pilmustir. %20 Kesinlikle katilmiyorum (1) ve kesinlikle ka-
tiliyorum (5) seklinde dagilan 5°1i likert tipte olan 6lgek
saglik etkileri (5 madde) ve ¢evrede kalicilik (4 madde) ol-
mak tizere iki alt boyuttan olusmaktadir. 9 sorudan olusan
Olcekten alinabilecek puan 9-45 araliginda olup, puan art-
tik¢a konu ile ilgili alanda bilgi ve farkindalik diizeyi yiik-
selmektedir. Onal ve ark. (2021) 6lgegin toplam, saglik et-
kileri ve ¢evrede kalicilik i¢in Cronbach alfa katsayilarini
sirastyla 0.712, 0.676 ve 0.682 olarak bildirmis;* bu aras-
tirmada ayni sira ile 0.902, 0.839 ve 0.824 olarak hesap-
lanmistir. Olgegin kullanilmasi igin ilgili yazardan izin

alinmustir.

istatistiksel Analiz

Verilerin ¢dzlimlemesinde tanimlayici testlerden say1 (n),
ytizde (%), ortalama ve standart sapma (+ SD) ve medyan-
dan yararlamlmistir. Ugiincii El Sigara Dumam Hakkinda
Farkindalik Olgeginin giivenirligi i¢in Giivenirlik Analizi
yapilmustir ve sonuglar Cronbach's Alpha degeri ile sian-
mustir. Olgeklerin dagiliminin normalligi Kolmogorov—
Smirnov testi ile incelenmistir. Nonparametrik dagilim be-
lirlenen 6lgeklerde iki bagimsiz grup ortalamasinin karsi-
lastirmasinda Mann—Whitney U testi, ii¢ ve daha fazla ba-
gimsiz grup ortalamasinmn karsilastirmasinda Kruskal
Wallis varyans analizi kullamlmustir. Cok Degiskenli Dog-
rusal Regresyon analizi i¢in UESDF Olgegi toplam ve alt
boyut puanlari i¢in z transformasyonu yapilmistir. Modele
tek degiskenli analizlerde p degeri 0.20’den kiigiik olan de-
giskenler dahil edilmistir. Nominal degiskenler icin
dummy degiskenler olusturulmus ve 0-1 olarak kodlan-
mustir. Ugiincii El Sigara Dumami Hakkinda Farkindalik
Olgegi ile iliskili yordayicilarim Cok Degiskenli Dogrusal
Regresyon analizi yapilmistir. Veriler SPSS 22.0 istatistik
paket programinda analiz edilmistir ve anlamlilik diizeyi

p<0.05 olarak kabul edilmistir.
BULGULAR

Tablo 1°de katilimcilarin sosyodemografik 6zelliklerinin
dagilimi ve bu ozelliklere gore {iglincii el sigara dumant
farkindalig1 gosterilmistir. Yas ortalamasi1 35.74+12.48
(Min:18, Maks:80) olan arastirma grubunun ve %62.7si
kadindir. Grubun %55.6’s1 evli, %79.3’1 iiniversite ve
iizeri egitimli, %51.2’si kentlerde yasamaktadir. Katilim-
cilarin %60.5°1 beyaz yakalidir, %64.3’li orta gelir diize-
yine sahiptir ve %92.1’i en az bir kisi ile birlikte yagamak-
tadir. Yetiskinlerin %28.1’inde herhangi bir kronik veya
sistemik hastalik vardir. En sik goriilen hastaliklar arasinda
mide sikayetleri (reflii, gastirit veya iilser) (%30.1), astim
(%23.3), hipertansiyon (%21.4), diyabet (%16.5), kronik
bronsit (%10.7), kalp hastaliklar1 (%6.8), tiroit hastaliklari
(9%5.8) ve alerjik hastaliklar (%3.9) yer almaktadir.

Kadin cinsiyette olan katilimcilarin erkeklere gére UESDF
Olgegi saglik etkileri alt boyutu puan ortalamalart istatis-
tiksel olarak anlamli diizeyde yiiksek bulunmustur
(p=0.035). Yas, medeni durum, egitim durumu, meslek, al-

gilanan gelir, evde birlikte yasadig: kisi sayisi ve kronik
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veya sistemik hastalik varlig1 degiskenlerinin kategorileri

arasinda UESDF 6lgegi toplam ve alt boyutlari agisindan

anlaml bir fark bulunmamustir (p>0.05) (Tablo 1).

Tablo 1. Katilimcilarin sosyodemografik 6zelliklerinin dagilimi ve bu 6zelliklerin UESDF Olcegi ile karsilagtirmasi.

Toplam Saghk etkileri Cevrede kalicihik
Degiskenler n (%) Ort. +SD S';:t;‘;';‘l’;:l::" Ort+SD S‘::f“.“m“f“":" ort. +SD S‘;:t:l‘:l“:fa':"
Cinsiyetl
Kadin 230 (62.7) 37.09+6.09 192.31 20.80+3.51 192.95 16.29+2.91 190.35
Erkek 137 (37.3) 35.77+6.39 170.04 19.99+3.74 168.97 15.77+£3.08 173.35
z -1.951 -2.109 -1.498
p 0.051 0.035* 0.134
Yas 1
<35 198 (54.0) 36.72+5.69 184.37 20.66+3.37 188.01 16.06+2.81 181.44
>35 169 (46.0) 36.44+6.81 183.56 20.31+3.88 179.30 16.14+3.18 187.00
z -0.073 -0.789 -0.505

0.942 0.430 0.614
Medeni durum1
Evli 204 (55.6) 36.68+6.59 187.70 20.46+3.75 183.88 16.23+3.15 190.84
Bekar 163 (44.4) 36.48+5.76 179.37 20.55+3.44 184.15 15.93+2.76 175.44
z -0.749 -0.024 -1.395
p 0.454 0.981 0.163
Egitim durumu2
[lkdgretim 17 (4.6) 34.00+7.46 147.06 18.88+4.57 140.65 15.12+3.46 157.09
Lise 59 (16.1) 37.46+5.97 203.17 20.95+3.52 201.19 16.51+2.75 200.93
Universite 291 (79.3) 36.57+6.18 182.27 20.50+3.56 183.05 16.07+2.99 182.14
x2 4.088 4.474 2.736
p 0.129 0.107 0.255
Yasanilan yerl
Kent 188 (51.2) 36.74+6.25 186.69 20.55+3.66 185.95 16.19+2.97 187.81
Kir 179 (48.8) 36.44+6.21 181.18 20.45+3.57 181.95 15.99+3.00 180.00
z -0.499 -0.363 -0.712
p 0.618 0.716 0.477
Meslekl
Beyaz yakali 222 (60.5)  36.61+6.17 183.97 20.46+3.59 182.39 16.16+2.94 185.01
Mavi yakali 145 (39.5) 36.57+6.33 184.04 20.5743.67 186.46 16.00+3.04 182.46
z -0.007 -0.361 -0.228
p 0.995 0.718 0.820
Algilanan gelir2
Iyi 67 (18.3) 36.94+6.87 192.69 20.45+3.94 183.60 16.49+3.21 200.86
Orta 236 (64.3) 36.56+5.78 181.80 20.58+3.35 184.23 15.99+2.80 178.46
Kot 64 (17.4) 36.34+7.13 183.02 20.27+4.22 183.57 16.08+3.36 186.80
12 0.559 0.003 2.425
p 0.756 0.998 0.298
Evde kisi sayisi1
Yalniz 29 (7.9) 35.34+5.28 159.17 19.72+43.24 157.03 15.62+2.46 162.84
En az 1 kisi ile 338 (92.1) 36.70+6.29 186.13 20.57+3.64 186.31 16.14+3.02 185.82
z -1.317 -1.436 -1.129
p 0.188 0.151 0.259
Kronik veya sistemik bir hastalik varligi1
Evet 103 (28.1) 36.24+6.21 179.08 20.30+3.82 180.88 15.94+2.69 176.51
Hayir 264 (71.9) 36.73+6.23 185.92 20.58+3.53 185.22 16.16+3.09 186.92
z -0.557 -0.354 -0.853

0.578 0.723 0.394

p
*p<0.05, **p<0.01, ***p<0.001. 1Mann-Whitney U tesit. 2Kruskal Wallis Varyans Analizi.

Tablo 2’de katilimcilarin sigara igme durumuna iliskin di-
ger tanimlayict 6zelliklerinin dagilimi ve bu 6zelliklerin
ticlincii el sigara dumani farkindalig ile karsilastirmast su-
nulmusgtur. Katilimeilarin %34.6°s1 halen sigara igmekte-
dir, %13.6s1 sigaray1 birakmustir ve %51.8°1 hig sigara ig-
memistir. Sigara igen yetiskinlerin paket yil ortalamasi
12.18+12.59 (range: 0.01-59.50 paket/y1l)’dir ve %50.4’1
evde veya arag i¢inde sigara igmektedir. Ayni evde birlikte
yasadigi kisilerin halen sigara igtigini, biraktigin1 ve hig ig-
katilimcilarim

medigini  belirten

%41.7,%8.4 ve, %49.9°dur. Grubun %86.9’u 1sinma aract

orant  sirastyla

olarak dogalgazli 1siticilar kullanmaktadir. Katilimeilarin
%15.8°1 yasadiklar1 evin hava kirliligine neden olabilecek
tesis, isletme veya fabrika gibi bir sanayi kurulusuna;
%54.5’1 trafigin yogun oldugu kavsak, cadde, anayol veya
otobana mesafesini yakin olarak bildirmistir. Yetiskinlerin
%58.6’s1 evlerini giinde birkag kez havalandirdiklarin
ifade etmistir. Arastirma grubunun %46.0’inda sigaranin
sebep oldugu en az bir semptom bulunmaktadir. Bunlardan
en sik goriilenler arasinda mide sikayetleri (%36.7), bal-
gam (%36.1), halsizlik (%33.1), uyku bozuklugu (%32.0),
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nefes darlig1 (%31.4), oksiiriik (%31.4), sabahlar1 agizda
metalik tat (%30.2),

bulanti (%5.3), istahsizlik (%4.7) ve kusma (%1.8) bulun-

maktadir.

Tablo 2. Katilimeilarin sigaraya iliskin diger tanimlayici 6zelliklerinin dagilimi ve bu 6zelliklerin UESDF Olgegi ile karsilastirmast.

Toplam

Degiskenler n (%) Ort.+SD

Sira numaralari

Saghk etkileri Cevrede kahcihik

Sira numaralari

Ort.+SD Ort.+SD

ortalamalari ortalamalary ortalamalari

Sigara igme2
Evet 127 (34.6) 35.54+5.66a 162.98 19.88+3.18¢c 160.37 15.65+2.94 167.62
Hayir 190 (51.8) 36.96+6.73 192.93 20.69+3.96 194.09 16.27+3.10 191.06
Birakmis 50 (13.6) 37.90+5.19b 203.45 21.34+3.02d 205.65 16.56+2.48 198.80
%2 8.062 10.246 4931
p 0.018* 0.006** 0.085
Sigaranin en ¢ok nerede igildigi2
Evde veya arag iginde 64 (50.4)  36.05+5.44 66.57 20.13+3.14 65.89 15.92+2.73 66.93
Eglence mekanlarinda 22 (17.3)  35.14+5.45 60.70 19.23+3.19 57.84 15.91+2.64 65.36
Is yerinde 41(32.3) 34.95£6.17 61.76 19.85+3.25 64.35 15.10+3.36 58.70
%2 0.644 0.800 1.309

0.725 0.670 0.520
Birlikte yasanilan kisiler arasinda bagka icen varligi2
Evet 153 (41.7) 35.85+6.24 170.47 20.07+3.60 171.08 15.78+3.01 171.74
Hayir 183 (49.9) 37.09+6.14 193.33 20.7343.57 191.30 16.36+2.95 194.25
Birakti 31(8.4) 37.35+6.42 195.68 21.23+3.80 204.66 16.13+2.95 184.03
%2 4.305 4373 3.822

0.116 0.112 0.148
Evde kullanilan 1sinma aracil
Dogalgazli isiticilar 319 (86.9) 36.66+6.04 184.09 20.56+3.44 183.97 16.10+2.96 184.17
Komirli 1siticilar 48 (13.1)  36.17£7.42 183.43 20.10+4.64 184.22 16.06£3.15 182.84
z -0.040 -0.015 -0.082
p 0.968 0.988 0.935
Yasanilan evin tesis, isletme veya fabrika gibi bir sanayi kurulusuna uzakligi2
Uzak 217 (59.1) 36.29+£5.98 177.39 20.39+3.36 178.40 15.90+2.95 176.12
Orta 92 (25.1) 37.2245.75 193.91 20.87+3.48 195.50 16.35+2.76 192.18
Yakin 58 (15.8)  36.74+7.71 193.02 20.33+4.63 186.71 16.41+3.41 200.50
%2 2.076 1.748 3.206
p 0.354 0.417 0.201
Yasanilan evin trafigin yogun oldugu kavsak veya anayola uzakligi2
Uzak 74 (20.2)  36.05+6.76 176.74 20.20+3.87 177.48 15.85£3.26 177.35
Orta 93(25.3) 36.43+6.53 182.56 20.3743.85 181.42 16.06+3.01 183.69
Yakin 200 (54.5) 36.87+5.88 187.35 20.67+3.41 187.61 16.20+2.87 186.60
%2 0.566 0.575 0.419
p 0.753 0.750 0.811
Yasanilan evi havalandirma sikligi2
Giinde birkag kez 215 (58.6) 36.42+6.51 182.11 20.42+43.80 183.82 16.00£3.09 180.73
Giinde bir kez 118 (32.2) 36.75+£5.48 183.87 20.62+43.23 183.84 16.13£2.58 183.33
Haftada birkag kez ve daha az 34(9.3) 37.1846.90 196.38 20.59+3.77 185.69 16.59+3.56 206.99
%2 0.535 0.010 1.838
p 0.765 0.995 0.399
Semptom varligi1
Hayir 169 (46.0) 37.24+6.21 195.76 20.89+3.63 196.58 16.35+£2.97 193.69
Evet 198 (54.0) 35.83+6.17 170.22 20.04+3.55 169.26 15.79+£2.97 172.64
z -2.306 -2.477 -1.912

0.021* 0.013* 0.056

p
*p<0.05, **p<0.01, ***p<0.001. 1Mann-Whitney U tesit. 2Kruskal Wallis VVaryans Analizi. a<b: p=0.027; c<d: p=0.016

Posthoc testlerden Tamhane Testine gére UESDF Olgegi
toplam (p=0.027) ve saglik etkileri alt boyutunda
(p=0.016) sigaray1 halen kullanan katilimcilarin sigaray1
birakanlara gore skor ortalamalar1 anlamli diizeyde diisiik
bulunmustur. Semptomu olan katilimcilarin  toplam
(p=0.021) ve saglik etkileri alt boyutu (p=0.013) puan or-
talamalart istatistiksel olarak anlamli diizeyde diisiiktiir.
Sigaranin en ¢ok nerede igildigi, birlikte yasanilan kisiler

arasinda baska icen varligi, evde kullanilan 1sinma araci,

yasanilan evin tesis, isletme veya fabrika gibi bir sanayi

kurulusuna uzakligi, yasanilan evin trafigin yogun oldugu
kavsak veya anayola uzakligi ve yasanilan evi havalan-
dirma siklig1 arasinda anlamli bir farklilik saptanmamigtir

(p>0.05) (Tablo 2).

Tablo 3°te UESDF Olgesi ile iliskili yordayicilarin ¢ok
degiskenli dogrusal regresyon analizi sonuglari sunulmus-
tur. Cok degiskenli dogrusal regresyon analizine gore ha-
len sigara igme durumunun saglik etkileri ve tigiincii el si-

gara dumant hakkinda farkindaligin negatif bir yordayicisi
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oldugu saptanmustir (p=0.002). Ugiincii E1 Sigara Duman1
Hakkinda Farkindalik Olgegi gevrede kalicilik alt boyut

skorlar1 ile modele alinan degiskenler arasinda anlamli bir

iliski bulunamamustir (p>0.05).

Tablo 3. UESDF Olcesi ile iliskili yordayicilarin Cok Degiskenli Dogrusal Regresyon Analizi.

Yordayicilar B SE Beta Sig.
Toplam

Cinsiyet (kadmn) 0.279 0.154 0.148 0.072
Egitim (ilkogretim) 0.075 0.302 0.020 0.803
Birlikte yasadig: kisi sayis1 (>1 kisi) -0.179 0.276 -0.055 0.519
Sigara (evet) -0.572 0.184 -0.278 0.002
Evde baska sigara igen (evet) 0.011 0.170 0.006 0.948
Semptom (evet) -0.197 0.167 -0.099 0.239
Adj. R? 0.067

F 27117

Saghk etkileri

Cinsiyet (kadimn) 0.282 0.151 0.152 0.064
Egitim (ilk6gretim) -0.063 0.296 -0.017 0.831
Birlikte yasadig: kisi sayis1 (=1 kisi) -0.218 0.271 -0.068 0.422
Sigara (evet) -0.568 0.181 -0.280 0.002
Evde baska sigara igen (evet) -0.038 0.166 -0.021 0.820
Semptom (evet) -0.210 0.164 -0.107 0.201
Adj. R? 0.076

F 2.973™

Cevrede kalicihk

Cinsiyet (kadimn) 0.200 0.109 0.097 0.066
Medeni durum (evli) 0.086 0.106 0.043 0.415
Sigara (evet) -0.131 0.121 -0.062 0.281
Evde baska sigara igen (evet) -0.144 0.112 -0.071 0.197
Semptom (evet) -0.126 0.112 -0.063 0.260
Adj. R? 0.016

F 2.173

Adj. R% Adjusted r square

TARTISMA

Bu aragtirmada her {i¢ katilimcidan birinin halen sigara i¢-
tigi belirlendi. Ulusal literatiir incelendiginde sigara igme
prevalansinin %19.4 ile %63.5 arasinda degistigi goriil-
mektedir.}%-%6 Calisma bulgumuza benzer sekilde sigara
icme prevalanst, liniversite dgrencileri ile yiiriitiilen bir ¢a-
lismada %32.3;22 Odac1 ve Onal’m calismalarinda ise
%33.3 olarak bildirilmistir.®* Tiirkiye Saglik Arastirmast
verilerine gore; 2016 yilinda Tiirkiye’de 15 yas ve iizeri
bireylerin tiitiin kullanim oran1 %26.5 iken bu oran 2019
yilinda %28’e yiikselmistir. Ayn1 arastirmada, her giin tii-
tiin kullanan 15 yas ve {izeri bireylerin cinsiyete gore da-
gilimi incelenmistir. 2016 yilinda bu oran kadmlar igin
%13.3, erkekler i¢in ise %40.1 olarak bildirilmistir. Bu
oranlar 2019 yilinda kadinlarda %14.9’a, erkeklerde
%41.3’e yiikselmistir.*? Uluslararas: literatiire bakildi-
ginda DSO ve Hastalik Onleme ve Kontrol Merkezi
(CDC)’nin yiiriittiigii ¢aligmalarda bildirilen prevalanslar
caligma sonucumuzdan farklidir. DSO, 2020 yilinda diinya
genelinde tiitiin kullanim prevalansim %22.3 olarak bildir-
mistir.? CDC nin Amerikal: yetiskinlerle yiiriittiigii alis-
mada ise sigara kullanma prevalansi 2020 yil1 igin %12.5

olarak bildirilmistir.l” Calisma bulgumuzla farklilik goste-
ren bu sonuglarin iilkeler arasindaki sosyal, kiiltiirel ve

ekonomik farkliliklara bagli oldugu disiiniilmektedir.

Aragtirma grubunun yaklasik yarisinda sigaraya iligkin en
az bir semptom bulundu. Bunlardan en sik goriilenler ara-
sinda mide sikayetleri, balgam, halsizlik, uyku bozuklugu,
nefes darligi, Oksiiriik, sabahlart agizda metalik tat, bu-
lant1, istahsizlik ve kusma bulunmakta idi. Akciger kanseri
semptom taramasinin sigara birakmadaki roliiniin arastiril-
dig1 caligmanin sonuglarina gore sigara igenler arasinda en
cok bildirilen semptomlar kronik oksiiriik, gogiis agrisi,
ses kisiklif1 ve gomak parmak idi.’® Hong Kong’ta yiirii-
tiilen bir ¢aligmada ise ilkokul 6grencilerinin tigiincii el tii-
tiin dumanina yonelik tepkileri degerlendirilmistir. Analiz
sonuglarina gore ¢ocuklarda en sik rastlanan olumsuz tep-
kiler sirastyla kokudan hoglanmama, dksiiriik, mide bulan-
tis1, bag dénmesi ve gdzlerde rahatsizlik hissidir.?® Aras-
tirma bulgumuzun literatiirle kismen uyumlu oldugu go-

rilmektedir.

Ugiincii El Sigara Dumani Hakkinda Farkindalik Olgegi
saglik etkileri alt boyutunda kadin cinsiyette olan katilim-

cilarin erkeklere gore puan ortalamalart istatistiksel olarak
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anlaml diizeyde yiiksek bulundu. Literatiirde ¢aligma bul-
gumuzla benzer sekilde saglik etkileri alt boyut puanlari-
nn?2t ve UESDF Olcegi toplam puan skorlarmin erkek-
lere kiyasla kadinlarda daha yiiksek oldugunu bildiren ¢a-
lismalar mevcuttur.111516.2L Ebeveynlerle yiiriitiilen bir ¢a-
ligmanin sonuglarina gore tigiincii el sigara dumaninin be-
bek ve ¢ocuk sagligi i¢in zararh oldugu inanci erkeklerde
daha diisiiktiir.?? Chen ve ark. (2016)’m 6grencilerle yii-
rlittiigli aragtirmanin sonuglarina gore erkek 6grencilerin
tiglincii el sigara dumanina olumlu tepki gostermelerinin
daha olas1 oldugu bildirilmistir.® Darlow ve ark. (2017)’m
calismasinda kadinlara gore erkeklerin, Gigiincii el sigara
dumaninin zararh oldugu inancina sahip olma olasiliklari-
nin daha diisiik oldugu bildirilmistir.2® Bulgumuzun aksine
Los Angeles’ta yiiriitiilen bir ¢alismanin sonuglarina gore
ikinci el ve tigiinci el sigara dumanindan kaginma konu-
sunda 6z yeterlilik erkeklerde kadinlara gore daha yiiksek-
tir.2* Tiitiin kullanimina kadinlara oranla erkeklerde daha
sik rastlanmaktadir.>1” Bu baglamda erkeklerin sigara du-
maninin saghk riskleri konusundaki farkindaliginin daha

diisiik olmasi beklenen bir sonugtur.

Halen sigara igen katilimcilarm UESDF Olgegi toplam ve
saglik etkileri alt boyutu skor ortalamalar1 sigaray1 bira-
kanlara gore anlaml diizeyde disiik bulundu. Benzer ola-
rak UESDF Olgegi toplam puani ve/veya saglik etkileri alt
boyut puanlarinin aktif olarak sigara kullananlarda sigara
kullanmayanlara gore daha diisiik oldugunu bildiren ¢alis-
malar vardir.%1151621 [ jteratiirde ¢aligma bulgumuzu des-
tekleyen sonuglara rastlanmistir. Kuveyt’te 18 yas alt1 ¢o-
cugu olan ebeveynlerle yiiriitiilen ¢alismanin bulgularina
gore halen sigara igen veya birakmig olanlarin hig¢ sigara
icmeyenlere gore toplam, saglik etkileri ve ¢cevrede kalici-
lik puan ortalamalar1 daha diisiiktiir.2’ Saglik galisanlar ve
is¢ilerle yiiriitiilen iki ayr1 ¢aligmada halen sigara kulla-
nanlarin, hi¢ sigara igmeyenlere ve sigarayr birakanlara
gore tliglincii el sigara dumaninin zararh olduguna inanma
olasiliklarinin daha diisiik oldugu bildirilmistir.**?® Farkl1
bir 6lgegin kullanildigi ¢alismada aktif sigara igen katilim-
cilarin {igiincii el sigara dumani hakkinda bilgi, yasaklarla
ilgili tutum, davranig ve genel tutum puanlarmim anlamli
diizeyde diisiik oldugu saptanmustir.?® flkokul dgrencileri
ile yiiriitiilen bir ¢alismada, anne ve babasi sigara igen,
evde ikinci el ve {igiincii el sigara dumanina maruz kalan,

daha 6nce deneme amagli sigara igen ¢ocuklarin ii¢iincii el

sigara dumanma olumlu tepki gosterme olasiliklarinin
daha yiiksek oldugu bildirilmistir.!® Cocuklarn ikinci el ve
tiglincii el sigara dumanit maruziyetine iliskin ebeveyn risk
algisinin arastirildig: farkli bir calismada halen sigara kul-
lanan ve daha o6nce sigara igmis olanlarin risk algilarinin
daha diisiik oldugu bildirilmistir.?6 Calisma sonucumuz-
dan farkl olarak Ispanya’da yiiriitiilen bir arastirmada si-
gara kullanicilarinin sigaray: birakanlara ve hig sigara ig-
meyenlere gore liglinci el tiitiin duman1 konusunda daha
fazla bilgi sahibi oldugu bildirilmistir.?” Arastirma bulgu-
muz katilimcilarin, sigaranin saglik riskleri konusunda ar-
tan farkindaliklar1 sonucunda sigarayi biraktiklar: seklinde
yorumlanmaktadir. Aktif sigara kullanicilarinin skor orta-

lamalarmin diigiik olmasi beklenen bir sonugtur.

Semptomu olan katilimcilarin toplam ve saglik etkileri alt
boyutunda puan ortalamalar istatistiksel olarak anlaml
diizeyde diigiik bulundu. 6-13 yas arast ¢ocugu olan ebe-
veynlerle yriitiilen bir ¢calismada, son 6 ay i¢inde gocu-
gunda solunum yolu hastaligi gelisen ebeveynlerin
UESDF Olgegi toplam puan ve alt boyutlarina ait puanla-
rin daha yiiksek oldugu bildirilmistir.?* Bu bulgu, var olan
cesitli semptomlarin insanlarda sagliklarint kaybetme kor-
kusu yaratarak sigaranin saglik riskleri konusunda algi dii-
zeylerinin ve farkindaliklarinin gelistigi seklinde yorumla-

nabilir.

UESDF Olgegi toplam skorlar1 ve saglik etkileri alt boyut
skorlari ile halen sigara igenler arasinda negatif yonlii ista-
tistiksel olarak anlamli iligki saptandi. Kaliforniyal: yetis-
kinlerle yiiriitiilen yar1 deneysel bir ¢alismanin sonuglarma
gore sigara igme Oykiisliniin {iglincii el tiitlin dumani far-
kindalig1 igin énemli bir belirleyici oldugu bildirilmistir.?
Cocuklarin tiitiin dumanina maruz kalmasina iligkin ebe-
veyn risk algilarinin incelendigi iki farkli ¢alismanin bul-
gularina gore diizenli olarak sigara kullananlarin tiitiin du-
manina iligkin risk algilarinin daha diisiik oldugu saptan-
mistir.?>% Caligma bulgumuzdan farklr olarak, katilimci-
larmn tiglinii el tiitiin dumani algilarinin arastirildigt bir ¢a-
lismada sigara igenlerin {iglincii el tiitiin dumaninin ¢ocuk-
lara ve yetigkinlere zarar verebilecegine olan inanglarinin
daha yiiksek oldugu bildirilmistir.3! Caligma bulgumuzun

literatiirle biiyiik oranda uyumlu oldugu goriilmektedir.
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UESDF Olgegi cevrede kalicilik alt boyut skorlari ile mo-
dele alinan yordayicilar arasinda anlamli bir iliski buluna-
madi. Caligma bulgumuzu destekler sekilde, Haardorfer ve
ark. (2017) ve Xie ve ark. (2021)’in ¢alismalarinda cinsi-
yet ve medeni durum ile ¢evrede kalicilik alt boyutu ara-
sinda anlamli iligki saptanmamustir.>?* Ancak her iki ¢alis-
manin sonuglarma goére ¢evrede kalicilik alt boyutu skor-
larmin sigara kullanicilarinda daha diisiik oldugu bildiril-
mistir. %21 Aile hekimleri ile yiiriitiilen bir diger ¢aligmada
da sigara kullanmayan aile hekimlerinin ¢evrede kalicilik
alt boyutu skorlarinin sigara igenlere gore daha yiiksek ol-
dugu bildirilmistir.'® Aragtirma bulgumuzun aksine cinsi-
yet!518 ve calisma durumu€ile ¢evrede kalicilik alt boyutu
arasinda anlamli iligki oldugunu bildiren ¢alismalar da var-
dir. Bu ¢alismada, halen sigara igme durumunun saglik et-
kileri ve iigiincii el sigara dumani hakkinda farkindaligin

negatif bir yordayicisi oldugu saptanmistir.

Sigaranin insan ve gevre saghg iizerinde yarattigi tahri-
bata iligkin halk egitimleri yayginlastirilmali ve toplum
farkindaligr artirilmalidir.  Sigara birakma siirecindeki ki-
silere nikotin bagimhilig1 tedavileri saglanmali ve sigara
birakma yontemleri konusunda destek olunmalidir. Siga-
ray1 birakmak isteyen bireylere saglanacak farmakolojik
tedaviler ve davranig danigmanliklari kolay ulasilabilir ol-
malidir. Sigaranin pasif maruziyetinin oniine gegmek i¢in
alinacak tedbirler artirilmali ve caydirici yaptirimlar uygu-
lanmalidir. Bebek, ¢ocuk ve gebeler, ikinci ve iigiincii el
sigara maruziyeti konusunda dezavantajli oldugundan si-
gara dumanindan 6zellikle korunmalidirlar. Diinyada ve
tilkemizde sigaraya baslamanin oniine gececek ve aktif
kullanicilarin birakmasimi kolaylastiracak politikalar arti-

rilmalidir.
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Assessing Hemodialysis Access Failure Risk in Subjects Based on COVID-19
Status

COVID-19 Durumuna Goére Hemodiyaliz Erisim Sorunu Riskinin Degerlendirilmesi

Ali BULUT? Aydin GUCLU? Bekir BULUT?®

oz

Amag: COVID-19 nedeniyle yogun bakima kabul edilen hastalarda %30'a varan oranda trombotik komplikasyonlar bildirilmistir.
Bununla birlikte, COVID-19'lu kisilerde hemodiyaliz erisim sorununa iligkin veriler sinirlidir. Bu ¢alisma, 6zellikle COVID-19 du-
rumu agisindan hemodiyaliz erisim sorunu sikligini ve belirleyicilerini aragtirmay1 amaglamustir.

Aragclar ve yontem: Bu ¢ok merkezli kesitsel ¢alisma, kalici hemodiyalize giren kisiler arasinda yuriitildii. Hastalar erigim sorunu
olan ve olmayanlar olarak iki gruba ayrildi. Caligmanin birincil sonug Slgiitleri, iki grup arasindaki hasta 6zellikleri, laboratuvar 6lgtim-
leri ve COVID-19 porzitifligindeki farkliliklard:. Tkincil sonug 6lgiisii, hemodiyaliz erisim basarisizligi ile bagimsiz olarak iliskili fak-
torlerin tanimlanmasi olarak tanimlandi.

Bulgular: 26 (%12.2) hastada hemodiyaliz erisim sorunu olustu. Tip 2 diyabet (%76.9'a [n=20] kars1 %50 [n=93], p=0.018), diyaliz
sirasinda hipotansiyon (%88.5'e [n=23] kars1 %58.1 [n=108], p=0.006) ve COVID-19 pozitifligi (%73.1’e [n=19] kars1 %15,1 [n=28],
p<0.001) erisim sorunu olan hastalarda anlamli olarak daha sikt1. Cok degiskenli lojistik regresyon, bu faktorlerin {igiiniin de bagimsiz
olarak daha yiiksek hemodiyaliz erisimi basarisizlig1 olasilig: ile iliskili oldugunu gosterdi.

Sonu¢: Hemodiyaliz erisim sorunu, COVID-19'lu kisilerde COVID-19 olmayanlara gore daha sik goriilmektedir.

Anahtar Kelimeler: bobrek; diyaliz; koronaviriis; ttkanma
ABSTRACT

Purpose: Thrombotic complications have been reported in up to 30% of patients admitted to the intensive care unit for COVID-19.
However, data on hemodialysis access failure in patients with COVID-19 are limited. This study aimed to investigate the frequency
of hemodialysis access failure and its determinants, especially with respect to COVID-19 status.

Materials and Methods: This multi-center cross-sectional study was conducted among subjects undergoing permanent hemodialysis.
Patients were divided into two groups, those with and without access failure. The primary outcome measures of the study were differ-
ences in patient characteristics, laboratory measurements and COVID-19 positivity between the two groups. The secondary outcome
measure was defined as the identification of factors independently associated with hemodialysis access failure.

Results: Hemodialysis access failure occurred in 26 (12.2%) patients. Type 2 diabetes (76.9% [n=20] vs. 50% [n=93], p=0.018),
hypotension during dialysis (88.5 [n=23] vs. 58.1% [n=108], p=0.006) and COVID-19 positivity (73.1% [n=19] vs. 15.1% [n=28],
p<0.001) were significantly more frequent among patients with access failure. Multivariable logistic regression showed that all three
factors were independently associated with a higher likelihood of hemodialysis access failure.

Conclusion: Hemodialysis access failure is encountered more frequently in patients with COVID-19 compared to those without
COVID-19.

Keywords: coronavirus; dialysis; kidney; occlusion
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INTRODUCTION

The number of patients with chronic kidney disease (CKD)
is increasing worldwide, largely in correlation with the age
and the prevalence of type 2 diabetes. About 10% of the
general population is estimated to be affected by CKD.!
Advances in medical care and access to hemodialysis have
reduced mortality from CKD; however, the effect of the
COVID-19 pandemic on hemodialysis use and its success

requires investigation.

Subjects with an estimated glomerular filtration rate <30
mL/min/1.73 m? are generally considered for initiation of
hemodialysis.? Patients undergoing renal replacement
therapy are scheduled for hemodialysis thrice weekly. Cre-
ation of a native primary arteriovenous fistula (AVF) is the
access of choice due to favorable survival characteristics
and low complication rates.® In patients who are not can-
didates for fistula creation due to poor vascular character-
istics or advanced heart failure, catheters are used to main-
tain hemodialysis, and thus, the patency of hemodialysis
access is critical for such patients.* Access failure may lead
to insufficient hemodialysis and ultrafiltration which can
promote life-threatening complications.> However, both
AVFs and catheters are prone to failure due to various
causes. Thrombosis is the leading cause of access failure,
accounting for 65-85% of cases in which permanent ac-

cess loss occurs.®

COVID-19 is a systemic disease that primarily affect the
lungs and is closely associated with various impacts on
other systems,”® including the hematopoietic system and
coagulation systems. In fact, thrombotic complications
have been reported in up to 30% of patients admitted to the
intensive care units (ICU) for COVID-19.° Thrombosis of
intravenous catheters or extracorporeal circuits and arterial
vascular occlusive events have also been reported in sub-
jects with COVID-19.%9 However, data concerning hemo-
dialysis access failure in subjects with COVID-19 are lim-
ited.

This study aimed to investigate the frequency of hemodi-
alysis access failure and its determinants during the

COVID-19 pandemic, including patients from five centers.

MATERIALS and METHODS

This multi-center cross-sectional study was conducted
among subjects undergoing permanent hemodialysis at
Kirsehir Training and Research Hospital, Kaman State
Hospital, Mucur State Hospital, Kozanoglu Hemodialysis
Center, and Kirsehir Hemodialysis Center between March
2020 and March 2022. All subjects provided written in-
formed consent. The study was approved by Ahi Evran
University Ethics Committee (approval number: 2021-
04/41) and was conducted in accordance with the tenets of
Helsinki Declaration.

Demographic data including age, sex, comorbid diseases,
current anticoagulant and antiaggregant medication use,
anticoagulation during hemodialysis, duration of hemodi-
alysis, type of access and access site, duration of the ac-
cess, presence of hypotension during hemodialysis, pres-
ence of recent hospitalization, and laboratory test results,
COVID-19 PCR (Polymerase Chain Reaction) test results
were recorded for all subjects. Hypotension during hemo-
dialysis was defined as a recurrent drop in systolic blood
pressure below 90 mmHg or at least 20 mmHg with ac-
companying clinical symptoms.'! Subjects were divided
into two groups according to the presence or absence of
access failure: Group 1 included subjects without access
failure (n=186) and Group 2 included subjects with hemo-

dialysis access failure (n=26).

The primary outcome measure of the study was to deter-
mine the differences in demographic and clinical charac-
teristics, laboratory measurements and COVID-19 PCR
test positivity between subjects with and without hemodi-
alysis access failure. The secondary outcome measure was
to identify factors independently associated with hemodi-

alysis access failure.

Statistical Analysis

All analyses were performed using IBM SPSS Statistics
for Windows, version 25.0 (IBM Corp., Armonk, NY,
USA), with a 5% alpha error probability to determine sig-
nificance. For the normality check, the histogram and Q-Q
plots were used. Data are given as mean+standard devia-
tion or median (1st quartile-3rd quartile) for continuous

variables according to the normality of distribution and as
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frequency (percentage) for categorical variables. Continu-
ous variables were analyzed with the Student's t-test or
Mann-Whitney U test, depending on the normality of dis-
tribution. Categorical variables were analyzed using chi-
square tests or Fisher's exact tests. Multivariable logistic
regression analysis (forward conditional method) was per-
formed to determine factors independently associated with
hemodialysis access failure. Nagerkerke R2 was given to
represent explained variability in the dependent variable
by the logistic regression model. Stacked bar chart was
used to describe the data as a figure.

RESULTS

A total of 212 patients (mean age 64.70+14.15 years,
62.3% male) undergoing permanent hemodialysis were in-
cluded in the study. Hemodialysis access failure occurred
in 26 (12.2%) patients. Subjects with and without hemodi-
alysis access failure were similar with respect to age, sex,
and the presence of hypertension, hyperlipidemia, previ-
ous cerebrovascular event, malignancy, coronary artery
disease, heart failure, and chronic obstructive pulmonary
disease. However, type 2 diabetes was more frequent in
subjects with hemodialysis access failure compared to
those without access failure (76.9% vs. 50%, p=0.018).

The two groups were similar with regard to the use of as-
pirin, clopidogrel, warfarin and low-molecular-weight
heparin. 80.2% of the study population received weight ad-
justed unfractionated heparin and 14.6 % of the study pop-
ulation received low-molecular weight heparin during he-
modialysis. The median duration of hemodialysis was 34
(14.5-76) months. The median duration of hemodialysis
was significantly shorter in subjects with hemodialysis ac-
cess failure compared to those without hemodialysis ac-
cess failure (18.5 [10-46] months vs. 36.5 [16-80] months,
p=0.026).

AVF was used for hemodialysis in 66.5% of the study pop-
ulation and the remaining 33.5% of the subjects underwent
hemodialysis through catheters. In subjects with hemodi-
alysis access failure, the use of catheters instead of AVF
was more frequent compared to those without hemodialy-
sis access failure (69.2% vs. 28.5%, p<0.001). The median
duration of hemodialysis was 25.5 (13-49) months. Re-
ported hypotension was more frequent among subjects

with hemodialysis access failure compared to those with-
out hemodialysis access failure (88.5 vs. 58.1%, p=0.006).
PCR test positivity for COVID-19 was also more frequent
in subjects with hemodialysis access failure compared to
those without hemodialysis access failure (73.1% vs.
15.1%, p<0.001) (Figure 1). Leukocyte count (3.90 [3.48-
5.32] x 108 vs. 5.59 [3.86-7.30] x 102, p=0.004), neutrophil
count 2.56 [2.19-2.97] x 103 vs. 3.30 [2.37-4.88] x 103,
p=0.002), and lymphocyte count 0.74 [0.44-1.01] x 103 vs.
1.17 [0.80-1.61] x 108, p<0.001) were significantly lower
among subjects with hemodialysis access failure compared
to those without hemodialysis access failure (Supplement
Table 1).
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Figure 1. COVID-19 PCR test results with regard to hemodialysis
access failure (chi-square = 41.209, p<0.001).

Multivariable logistic regression analysis had revealed
that, patients with diabetes mellitus had 4.506-fold higher
risk for access failure than other patients had (OR: 4.506,
95% Cl: 1.344 - 15.111, p=0.015). Patients with a catheter
had a 4.031-fold higher risk of access failure than patients
with an arteriovenous fistula had (OR: 4.031, 95% ClI:
1.334-12.181, p=0.013). Patients who had hypotension at-
tacks during hemodialysis had a 4.003-fold higher risk for
access failure than other patients (OR: 4.003, 95% CI:
1.016-15.773, p=0.047). COVID-19 positive patients had
a 12.458-fold higher risk for access failure than COVID-
19 negative patients had (OR: 12.458, 95% CI: 3.910-
39.690, p<0.001). In addition, low lymphocyte count was
independently associated with the access failure (p=0.017)
(Table 2). Other variables included in the analysis, age
(p=0.618), sex (p=0.566), duration of dialysis (p=0.241),
white blood cell count (p=0.451), neutrophil count
(p=0.189), lymphocyte percentage (p=0.820), hospitaliza-
tion (p=0.144) were found to be insignificant. Nagelkerke
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R2 was 0.522 so logistic regression model has good per-

formance to explain hemodialysis access failure.

Table 2. Significant factors independently associated with the hemodialysis access failure, multivariable logistic regression analysis.

B coefficient Standard error p Exp(B) 95.0% CI for Exp(f)
Diabetes mellitus 1.505 0.617 0.015 4.506 1.344 15.111
Type of access, Catheter 1.394 0.564 0.013 4.031 1.334 12.181
Hypotension during hemodialysis 1.387 0.700 0.047 4.003 1.016 15.773
COVID-19 PCR test positivity 2.522 0.591 <0.001 12.458 3.910 39.690
Lymphocyte (x103) -1.294 0.541 0.017 0.274 0.095 0.791
Constant -4.327 0.939 <0.001 0.013

Cl: Confidence Interval, Nagelkerke R2=0.522

DISCUSSION

This study shows that subjects with hemodialysis access
failure are more likely to be diabetic, to have catheters for
hemodialysis, more often experience hypotension during
hemodialysis, and more frequently have positive COVID-
19 PCR test. The duration of hemodialysis is shorter in
subjects with hemodialysis access failure compared to
those without failure. Subjects who have diabetes, those
undergoing hemodialysis with a catheter, and those with
hypotension during hemodialysis have considerably ele-
vated risk for access failure. Moreover, subjects with a
positive COVID-19 test have a 12-fold increased risk of

hemodialysis access failure.

Patency of the access site is critical for subjects undergo-
ing hemodialysis. Several factors have been shown to be
associated with hemodialysis access failure.* The leading
cause of hemodialysis access failure in subjects with an
AVF is thrombosis, accounting for 65-85% of such cases.
Thrombosis also constitutes the most frequent cause of
malfunction in subjects undergoing hemodialysis through
catheters.®

Diabetes has been shown to be a frequent cause of access
failure both in subjects with AVFs and catheters. Subjects
without diabetes have 60% lower risk of catheter malfunc-
tion compared to those with diabetes.’? A recent meta-
analysis of 23 studies, including 930 diabetic and 3137
non-diabetic patients undergoing hemodialysis through an
AVF, have reported an increased rate of hemodialysis ac-
cess failure in diabetic subjects compared to non-diabet-
ics.’® Consistent with previous data, our findings demon-
strated an increased risk of hemodialysis access failure in

a pooled population of subjects with catheters and AVFs.

COVID-19 patients have been reported to be at an in-
creased risk for venous thromboembolism, which is also a
feature of various diseases in which uncontrolled inflam-
mation is observed.*15 Thromboembolism occurs in up to
1/3 of COVID-19 patients.'® The combined impact of sys-
temic inflammation, abnormal coagulation, and multior-
gan dysfunction is believed to promote thrombosis through
oxidative stress and other mechanisms,'> which has been
demonstrated particularly in subjects with COVID-19.Y
Elevated fibrinogen and D-dimer levels in subjects with
COVID-19 are indicators for the risk of thromboembolic
events.'® COVID-19 associated coagulopathy is character-
ized by mild thrombocytopenia, mildly prolonged pro-
thrombin time, increased fibrinogen and raised D-dimer
(resembling sepsis-induced coagulopathy) and dissemi-
nated intravascular coagulation.*® Direct invasion of endo-
thelial cells by SARS-CoV-2 or the inflammatory process
promoted by COVID-19 damages the endothelium. This
condition has been demonstrated to result in a self-sustain-
ing vicious cycle of endothelial injury,° which has been
suggested to trigger microthrombosis in patients with
COVID-19.2* Disruption of intercellular junctions during
COVID-19 in conjunction with endothelial dysfunction
exposes subendothelial tissue factor and collagen, further
activating coagulation.?? Moreover, fibrinolysis is also re-
duced in subjects infected by SARS-CoV-2, particularly
through the release of plasminogen activator inhibitor-1,

which inhibits conversion of plasminogen to plasmin.?

The consequences of increased thrombosis in COVID-19
have been reported in distinct patient subsets. The risks for
venous thromboembolism, thromboembolic stroke, myo-
cardial infarction, peripheral arterial embolism, and pul-

monary embolism are increased in subjects with COVID-
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19.2428 Moreover, limited data indicate that hemodialysis
access may be complicated by COVID-19.2%% Qur find-
ings clearly indicate that hemodialysis access failure is en-
countered more commonly among subjects with COVID-
19 compared to those without COVID-19. Moreover,
COVID-19 infection appears to lead to an extreme in-
crease in the likelihood for hemodialysis access failure.
Given recent findings of increased thrombosis in subjects
with COVID-19, intensifying anticoagulant management
in subjects undergoing hemodialysis should be considered.

This study has some limitations to be mentioned. The lim-
ited sample size and low number of patients with hemodi-
alysis access failure is a drawback to be noted. Moreover,
the cross-sectional design of the study limits generaliza-
tion of our results to all COVID-19 patients undergoing
hemodialysis. Nevertheless, we believe that this study pro-
vides insight into the risk of hemodialysis access failure in
the COVID-19 era, which is critical in subjects with CKD.

In conclusion, hemodialysis access failure is more fre-
quently encountered among subjects with COVID-19
compared to those without COVID-19. Although other
factors, such as diabetes and hypotension, also increase
failure risk, the presence of COVID-19 leads to a 12-fold
increase in the likelihood for hemodialysis access failure.
It is essential to provide meticulous management of anti-

coagulation in this particular patient subset.
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Saghkh Bireylerde Servikal Propriosepsiyonla iligkili Faktorlerin incelenmesi

Investigation of Factors Related to Cervical Proprioception in Healthy Individuals

Anil OZUDOGRU* " Ismail CEYLAN! Mehmet CANLI* " Safak KUZU"

Oz
Amag: Bu calisma, saglikli geng yetiskinlerde servikal bolge propriosepsiyon duyusu ile servikal bolge eklem hareket agikligi ve
postiir arasinda iliski olup olmadigini arastirmak amaciyla yapildi.

Araclar ve Yontem: Bu calisma, Kirsehir Ahi Evran Universitesi Fizik Tedavi ve Rehabilitasyon Yiiksekokulu’nda 98 saglikli geng
yetiskin tizerinde yapildi. Caligmaya katilan bireylerin servikal propriosepsiyon duyulari 4 farkli pozisyonda (fleksiyon, ekstansiyon,
sol rotasyon ve sag rotasyon) Servikal Eklem Pozisyon Hata Testi ile degerlendirildi. Ayrica ¢alisma katilimcilarinin postiirleri New
York Postiir analizi ile servikal bolge eklem hareket agiklig1 degerleri ise manuel bir gonyometre ile degerlendirildi. Parametrelerin
birbiri ile iliskisi Pearson Korelasyon Analizi kullanilarak incelendi.

Bulgular: Caligmaya katilan bireylerin yas ortalamasi 20.85+1.68°di. Servikal bolge propriosepsiyon alt parametreleri degerleri ile
New York Postiir Analizi ve servikal bolge eklem hareket agiklig: alt parametreleri arasinda herhangi bir istatistiksel anlamlr iliski
bulunmadi (hepsi igin p>0.05).

Sonug: Servikal propriosepsiyonun postiir ve servikal bolge eklem hareket agikligr ile iliskili olmadigi sonucuna ulasildi. Ancak ser-
vikal propriosepsiyon duyusunun, eklem hareket agikliginin ve postiiriin servikal bélge patolojisine sahip olanlarda incelenmesi gere-
gini diisiinmekteyiz.

Anahtar Kelimeler: eklem hareket agiklig1; postiir; propriosepsiyon
ABSTRACT

Purpose: This study was carried out to investigate whether there is a relationship between the sense of cervical region proprioception
and cervical region joint range of motion and posture in healthy young adults.

Materials and Methods: This study was conducted on 98 healthy young adults in Kirsehir Ahi Evran University School of Physical
Therapy and Rehabilitation. The cervical proprioception senses of the individuals participating in the study were evaluated in 4 differ-
ent positions (flexion, extension, left rotation and right rotation) using the Cervical Joint Position Error Test. In addition, the posture
of the participants was evaluated using the New York Posture Analysis and the cervical region joint range of motion values were
evaluated using a manual goniometer. The correlation between parameters was examined using Pearson’s correlation analysis.
Results: The mean age of the individuals participating in the study was 20.85+1.68 years. No statistically significant correlation was
found between the cervical region proprioception sub-parameters with the New York Posture Analysis and the cervical region joint
range of motion sub-parameters (for all p>0.05).

Conclusion: It was concluded that cervical proprioception was not associated with posture and cervical range of motion. However,
we believe that cervical proprioception sense, range of motion and posture should be examined in patients with cervical region pathol-

ogy.

Keywords: joint range of motion; posture; proprioception
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GIRiS

Propriosepsiyon, hareket duyusu (kinestezi) ve pozisyon
duyusunu (eklem pozisyon hissi) i¢eren bedensel hareket
konum duyusudur.* Artan proprioseptif bilgi, hareket ve
postiiral ndromuskuler kontrole katkida bulunan afferent
yol araciliftyla merkezi sinir sistemine ulagir.! Servikal
bolgedeki kaslar, zengin bir proprioseptif sistemi yansitan
mis sensorimotor fonksiyona katkida bulunur ve boylece
etkili motor kontrol ile statik ve dinamik postiirlerin siir-

diiriilmesinde énemli bir rol oynar.?

Caligmalar, servikal bolge pozisyon hissinin, statik ve di-
namik kosullar altinda eklem stabilitesini korumada hayati
onem tasidigini ve klinik agr1 gelisiminin, bozulmus prop-
riosepsiyon ile iligkili oldugunu gdstermistir.® Servikal
propriosepsiyon, derece cinsinden 6lgiilen eklem pozisyon
hatasi ile degerlendirilir. Bozulmus bir servikal proprio-
sepsiyon duyusunun, normal servikal eklem fonksiyonu-
nun hem noéral hem de kas kontroliinii bozdugunu, ve bu-
nunda dengesiz kas giiciiniin zamansiz tretimine neden
olabilecegi ve eklemi travma riskine sokacag: belirtilmek-
tedir.*® Dogru dengenin ve postiiriin siirdiiriilebilmesi igin
bagin uzamsal pozisyonu dogru algilanmalidir.® Servikal
propriosepsiyon, basgin gévdeye gore pozisyonunu ayarla-
yarak vestibiiler ve gorsel sistemleri kontrol eder. Ayrica
servikal bolge ve iist ekstremite yakin anatomik iligkilerin-

den dolay1 birbirlerini etkilerler.”

Literatiire bakildiginda, servikal bolge propriosepsiyon
duyusu ile postiir ve eklem hareket agikligi arasindaki ilis-
kiyi inceleyen c¢alisma sayisinin yetersiz oldugu goriilmiis-
tiir. Bu kapsamda ¢aligmanin amaci servikal bolge propri-
osepsiyon duyusu ile postiir ve servikal bolge eklem hare-

ket agikliklar1 arasindaki iliskiyi incelemektir.
ARACLAR ve YONTEM
Cahsma Dizaym

Arastirma kesitsel bir ¢aligma olarak planlanmistir. Aras-
tirmaya 74’1 kadin olmak iizere toplam 98 kisi tizerinde

gerceklestirilmigtir.

Katilmeilar

Aragtirmanin en kiigiik 6rneklem bityiikliigii Oziidogru ve
arkadaslarmin® ¢aligmasina bakilarak G*POWER progra-
muyla (G*Power, Ver. 3.1) %80 giic ile 89 kisi olarak he-
saplandi. %10 yedek alimla bu say1 98 kisi olarak belir-
lendi. Arastirmaya Kirsehir Ahi Evran Universitesi Fizik
Tedavi ve Rehabilitasyon Yiiksekokulunda 6grenim goren
98 saglikli geng yetiskin goniillii dahil edildi. Calismaya
dahil edilme kriterleri; ¢aligmaya katilmaya goniillii ol-
mak, 18-25 yas araliginda olmak olarak belirlendi. Calis-
maya dahil edilmeme kriterleri; servikal bolgede yapisal
deformite varlig1 (skolyoz, tortikollis vb.), servikal propri-
osepsiyonu, servikal hareketi ve postiirii etkileyebilecek
ndrolojik ve ortopedik romatizmal hastaliklar olarak belir-

lendi.®
Etik Kurul

Arastirma Kirsehir Ahi Evran Universitesi Tip Fakiiltesi
Klinik Arastirmalar Etik Kurulu tarafindan onaylandi (Nu-
mara: 24.01.2023 tarih ve 2023-02/12 say1). Calisma Hel-
sinki Bildirgesi’ne uyumlu sekilde yiiriitiildi. Katilimei-

lardan yazili ve sozlii onam alind1.
Degerlendirme Yontemi

Katilimcilarin servikal bolge propriosepsiyon duyusu ser-
vikal eklem pozisyon hata testi (SEPHT) ile, viicut postiirii
New York Postiir Analizi ile, servikal bolge eklem hareket
aciklig1 ise manuel bir gonyometre yardimu ile degerlendi-
rildi.

Servikal Eklem Pozisyon Hata Testi

Katilimcilarin  servikal bolge propriosepsiyon duyusu
SEPHT ile degerlendirildi. SEPHT, servikal propriosepsi-
yonu dort pozisyonda (fleksiyon, ekstansiyon, sol rotasyon
ve sag rotasyon) degerlendirir. Katilimcilardan gozler ka-
paliyken orta noktay1 bulmalari istendi. Her pozisyon icin
10 degerlendirme yapilds, ilk dordii deneme amagli yapildi
ve son alt1 dl¢glimiin ortalamasi alinarak derece cinsinden
hesaplandi. Elde edilen sonug eklem pozisyon hatasi ola-
rak kaydedildi.t®1
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New York Postiir Analizi

Calismamizda katilimeilarin, postiiral degerlendirmesi
New York Postiir Analizi ile degerlendirildi. New York
Postiir Analizi 13 sorudan meydana gelen ve viicudun
farkli kistmlarini gézlem yontemiyle degerlendiren bir 61-
gektir. Her soru “1” (postiirii diizgiin), “3” (orta derecede
bozuk) ve “5” (postiirii ciddi sekilde bozuk) olarak deger

alir. Toplam skor 13-65 arasindadir.'?

Servikal Bolge Eklem Hareket Acikhigi Degerlendir-

mesi

Calismada servikal bolge aktif eklem hareket agikligi 6
farkli hareket yoniinde (fleksiyon, ekstansiyon, sol lateral
fleksiyon, sag lateral fleksion, sol rotasyon ve sag rotas-
yon) manuel gonyometre yardimi ile degerlendirildi. Hasta
otururken, gonyometrenin pivot noktasi, sabit kolu ve ha-
reketli kolu uluslararas1 degerlendirme prensiplerine uy-
gun olarak belirlenmis noktalara yerlestirildi ve ardindan
hasta aktif hareketi yaparken eklem hareket agikligi 61-
ciildii. Olgiilen degerler derece cinsinden kaydedildi.!3

istatistiksel Analiz

Istatistiksel analizler SPSS yazilimi (IBM Corp. Released
2016. IBM SPSS Statistics for Windows, Version 24.0.

Tablo 1. Tanimlayicr istatistikler.

Armonk, NY: IBM Corp.) kullanilarak yapildi. Sayisal de-
giskenlerin normal dagilima uygunlugu gorsel (histogram
ve olasilik grafikleri) ve analitik yontemler (Kolmogorov-
Smirnov) kullanilarak yapildi. Verilerin normal dagilima
uydugu bulundu. Sayisal degiskenler i¢in tanimlayici ista-
tistikler ortalama ve standart sapma ile verilirken; katego-
rik degiskenlerin tanimlayici istatistikleri ise say1 (n) ve
yiizde (%) degerleri kullanilarak verildi. Degiskenler arasi
iliskiler normal dagilim gostermesi nedeniyle Pearson Ko-
relasyon analizi ile hesapland. Istatistiksel anlamlilik dii-
zeyi p<0.05 olarak kabul edildi.

BULGULAR

Calismaya alinan bireylerin sosyodemografik ve klinik
ozelliklerine ait veriler Tablo 1°de gosterilmistir. Bu tab-
loya gore ¢aligsmaya alinan bireylerin yas ortalamasi 20.85
yil, katilimeilarin %75.5°1 kadin ve % 92.9’unun dominant

tarafinin sag oldugu bulundu.

Caligmaya alinan bireylerin servikal bolge propriosepsi-
yon degerleri ile postiir ve servikal bolge eklem hareket
aciklig1 degerleri arasindaki iliski Tablo 2.’de verilmistir.
Servikal bolge propriosepsiyon alt parametreleri degerleri
ile New York Postiir Analizi ve servikal bolge eklem ha-
reket aciklig1 alt parametreleri arasinda istatistiksel olarak

anlamli iligki bulunmadi (p>0.05).

(n=98)0rt+SS

Yas (y1l)
Boy (m)
Kilo (kg)
Viicut kiitle indeksi (kg/m2)

. Erkek
Cinsiyet Kadimn

. Sag

Dominant taraf Sol

Fleksiyon (°)

= n § 5 Ekstansiyon (°)
-‘E % g_ g § Sag rotasyon (°)
oo 225 o
[ -- RN e Sol rotasyon (°)
New York Postiir Analizi (skor)

Fleksiyon (°)
Ekstansiyon (°)

Sol lateral fleksiyon (°)
Sag lateral fleksiyon (°)
Sol rotasyon (°)

Servikal Bolge
Eklem Hareket
Acikhig
Degerleri

Sag rotasyon (°)

20.85+1.68
166.9749.18
62.54+14.54
22.27+£3.92
n (%)
24 245
74 75.5
91 92.9
7 7.1
1.54+0.48
1.65+0.58
1.64+0.54

1.74+0.55

15.2743.16
59.74+14.67
59.84+14.08
44.7449.53
44.11+8.72
64.68+13.21

66.52+13.22

Ort: Ortalama, SS: Standart sapma, °: derece
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Tablo 2. Calismaya alinan bireylerin servikal bolge propriosepsiyon duyusu degerleri ile postiir ve servikal bolge eklem hareket acikligi de-

gerleri arasindaki iligki.

Servikal Bolge Propriosepsiyon Duyusu (n=98)

Fleksiyon Ekstansiyon Sag rotasyon Sol rotasyon
New York Postiir Analizi r -0.111 -0.095 -0.11 -0.195
p 0.276 0.354 0.279 0.065
Fleksiyon r -0.047 -0.194 -0.008 -0.157
p 0.647 0.066 0.936 0.122
Ekstansiyon r -0.072 -0.16 -0.001 -0.127
p 0.483 0.116 0.994 0.213
ﬁng?:/%rr?l r -0.001 -0.063 0.103 -0.034
Servikal Biilvge Eklem Ha- D 0.991 0.541 0.311 0.741
reket Acikhigi Sag | |
féﬁsf;g;a r -0.013 -0.093 0.084 -0.061
p 0.898 0.362 0.41 0.552
Sol rotasyon r -0.058 -0.114 0.058 -0.069
p 0.568 0.262 0.573 0.499
Sag rotasyon r -0.016 0.082 0.016 -0.053
p 0.879 0.423 0.873 0.605
Literatiirde servikal bolge eklem hareket agikligi ile prop-
TARTISMA

Bu caligma, saglikli geng yetiskinlerde servikal bdlge
propriosepsiyon duyusu ile servikal bolge eklem hareket
aciklig1 ve postiir arasindaki iliskinin aragtirilmas: ama-
cryla planlandi. Caligma bulgularimiza gore servikal bolge
propriosepsiyon duyusu ile servikal bolge eklem hareket
aciklig1 ve postiir arasinda istatistiksel olarak anlamli bir

iliski bulunmadi.

Literatiir incelendiginde servikal propriosepsiyon duyusu
ile postiir arasindaki iliskiyi inceleyen ¢aligmalar oldukca
azdir ve hasta popiilasyonlar {izerinde yapildig1 goriilmiis-
tiir. Harrison ve ark. boyun agrisi olan kigilerde servikal
bolge propriosepsiyon duyusu ile postiir ve kaslar arasin-
daki dengenin bozulmasi arasinda iliski oldugunu sapta-
muslardir.* Silva ve ark. servikal bolge agrisinin bagin 6ne
tiltinde bir artis meydana getirdigini ve postiirii olumsuz
etkiledigini belirtmislerdir.’®> Bagka bir calismada ise
Singla ve ark. bagin 6ne tiltinin gravite merkezini degistir-
digini ve bunun sonucunda torakal kifoz ve yuvarlak omuz
postiiriiniin gelistigi sonucuna ulagmglardir.’® Caligma-
mizda literatiiriin aksine saglikli geng yetiskinlerde servi-
kal propriosepsiyon duyusu ile postiir arasinda anlamli bir
iliski bulunmadi. Bunun sebebinin ¢alismaya dahil edilen
katilimeilarin saglikli olmasindan kaynaklanmis olabilece-

gini diistinmekteyiz.

riosepsiyon arasindaki iligkiyi inceleyen ¢aligma sayist da
oldukga limitlidir. Haciémeroglu kronik boyun agris1 olan
ve olmayan kisilerde servikal propriosepsiyon ve eklem
hareket acgikligini karsilagtirmustir. Calisma sonuglaria
gore kronik boyun agrili bireylerde servikal bolge eklem
hareket a¢ikliginin, kas kuvvetinin ve servikal bolge prop-
riosepsiyon duyusunun saglikli kisilere gore azaldig1 sonu-
cuna ulagmiglardir ayrica servikal propriosepsiyon duyusu
ile servikal bolge eklem hareket agikliginin, yasam kalite-
sinin, agr1 siddetinin ve agr1 siiresinin iligkili oldugunu, an-
cak kas kuwvveti ile servikal bolge propsiosepsiyon duyu-
sunun iliskili olmadigini belirtmislerdir.” Baska bir ¢alis-
mada Heikkild ve ark. whiplash yaralanmali kisilerde ser-
vikal bolge eklem hareket agikligi ile servikal bolge prop-
riosepsiyon duyusunun iligkili oldugu sonucuna ulagmis-
lardir.'® Bizim ¢alismamizda literatiiriin aksine servikal
bolge eklem hareket acikligi ile servikal bolge propriosep-
siyon duyusu arasinda anlamli bir iligki goriilmedi. Ancak
Haciomeroglu ve Heikkild nin arastirmalarinda katilimci-
larin yas ortalamasi bu ¢aligmanin katilimcilarinin yas or-
talamasindan yiiksektir. Sinir iletimi ve propriosepsiyon
duyusunun yasa bagli fizyolojik degisikliklerle azaldig1 bi-
linmektedir.!® Arastirmamizin sonuglarmin literatiirden
farkli olmasinin sebebi katilimeilarin geng bireylerden

olusmasindan kaynaklaniyor olabilir.
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Oziidogru ve ark.

Bu ¢aligmanin bazi limitasyonlar1 bulunmaktadir. Bunlar-
dan ilki calismamizin saglikli bireylerde ve dar bir yas ara-
liginda gergeklesmesidir. Diger limitasyon ise caligmaya
dahil edilen kisilerin %75.5’inin kadin olmasidir. Gele-
cekte farkli servikal bolge patolojilerinde ve yas grupla-

rinda yapilacak arastirmalara ihtiya¢ duyulmaktadir.

Sonug olarak, saglikli geng yetiskinlerde servikal bolge
propriosepsiyon duyusu (fleksiyon, ekstansiyon ve rotas-
yon) ile postiir arasinda anlaml bir iliski bulunmamustir.
Ayrica servikal bolge propriosepsiyon duyusu ile servikal
bolge eklem hareket agiklign (fleksiyon, ekstansiyon, late-
ral fleksiyon ve rotasyon) degerleri arasinda da anlamh bir

iligki yoktur.
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Tehlikeli Is Yerlerinde i1k Yardim ve Temel Yasam Destegi Bilgi Diizeyini Etkileyen

Faktorlerin Degerlendirilmesi

Adem YAGAN' "~ Hiiseyin Avni SAHIN?

oz

Amac: Bu aragtirmanin amaci, ¢ok tehlikeli ve az tehlikeli igyerlerinde ¢alisan iscilerin ilk yardim ve temel yasam destegi bilgi diize-
yini etkileyen faktorleri degerlendirmektir.

Araclar ve Yontem: Arastirma, Van Yiiziincii Y11 Universitesi Aile Hekimligi Anabilim Dali'nda Ocak 2020 ile Ekim 2020 tarihleri
arasinda yapilmistir. 18-65 yas arasi, cok tehlikeli veya daha az tehlikeli bir iste sigortali olan ve ¢alismaya katilmayi kabul eden kisiler
calisma dahil edildi. Tki boliimden olusan bir anket uygulands, ilk boliim sosyodemografik ve mesleki 6zellikleri topladi, ikinci boliim
ilk yardim ve temel yasam destegi (20 madde) ile ilgili bilgi diizeyini degerlendirdi.

Bulgular: Arastirma bulgularina gére, cok tehlikeli is yerinde ¢aligma oranlari incelendiginde, orta yas (p<0.001) evli (p<0.001),
ilkokul mezunu olanlarda (p<0.001) ve erkeklerde (p<0.001) anlamli derecede daha yiiksekti. Cok tehlikeli is yerlerinde ilk yardim ve
temel yasam destegi egitimi alma siklig1 daha diisiiktii (p=0.011). Egitim diizeyi yiiksek olanlarda (p<0.001), ilk yardim ve temel
yasam destegi egitimi alanlarda (p<0.001) bilgi diizeyi daha yiiksekti. Cok tehlikeli is yerlerinde ¢alisan iggilerde, egitim alma durumu
(p=0.011) ve bilgi diizeyinin (p<0.001) anlamli derecede diisiik oldugu belirlendi.

Sonug: Lise ve {iniversite mezunlart, ilk yardim ve temel yasam destegi egitimi alanlar ve daha az tehlikeli is yerlerinde ¢alisanlar ilk
yardim ve temel yagam destegi bilgi diizeyleri daha yiiksektir. Bunlar, 6zellikle ¢ok tehlikeli igyerlerinde tekrarlanan egitim ihtiyacina
isaret etmektedir.

Anahtar Kelimeler: ilk yardim; is saglig1, saglik egitimi; temel yasam destegi
ABSTRACT

Purpose: The aim of this research was to evaluate factors affecting the knowledge level of first aid & basic life support (FA&BLS)
among workers employed in ‘very hazardous’ and ‘less hazardous’ workplaces.

Materials and Methods: This research was carried out in Van Yiiziincii Y1l University, Department of Family Medicine, between
January 2020 and October 2020. Persons between the ages of 18-65 who were insured in a very hazardous or less hazardous job and
agreed to participate in the study were included. A two-part questionnaire was applied, the first part collected sociodemographic and
occupational characteristics, the second part evaluated the level of knowledge concerning FA&BLS (20 items).

Results: According to the findings of the study, when the rates of working in very dangerous workplace were examined, the rates were
significantly higher in middle-aged (p<0.001) married (p<0.001), primary school graduates (p<0.001) and male participants (p<0.001).
The frequency of having received FA&BLS was lower in very hazardous workplaces (p=0.011). The level of knowledge FA&BLS
was higher in those with higher education (p<0.001) and those who received FA&BLS training (p<0.001). It was determined that the
frequency of having received training (p=0.011) and the level of knowledge (p<0.001) were significantly lower among workers em-
ployed in very hazardous workplaces.

Conclusions: The level of knowledge of FA&BLS is higher in those with high school and university degrees, those with FA&BLS
training and those who work in less hazardous workplaces. These indicate the need for repeated training particularly in very hazardous
workplaces.

Keywords: basic life support; first aid; health education; occupational health
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INTRODUCTION

Occupational health and safety practices that ensure the
continuity of social, mental, and physical well-being of the
employees require a joint effort from employees as well as
occupational health and safety personnel.! Within the
scope of occupational health and safety services, which in-
clude first aid administration, workers' quality of life is in-
creased by providing a health service consisting of simple,

preventive, and remedial interventions.?

In non-hospital settings such as the workplace, survivors
of traumatic injury often require life-saving and time-crit-
ical interventions, such as maintaining a free airway or
controlling bleeding, before the arrival of the emergency
team.® First aid is defined as drug-free interventions with
existing equipment that are administered at the scene of the
accident / injury in order to either preserve life or prevent
worsening of status until professional aid from health offi-
cials can be obtained.*®

Early recognition of cardiac dysfunction and prompt initi-
ation of basic life support practices by trained personnel
are vital.> Having a high cardiopulmonary resuscitation
knowledge score ensures a positive approach to perform-
ing cardiopulmonary resuscitation (CPR).® First aid must
be taught correctly across a wide spectrum of individuals
in the community, workplace and health care settings so
that the first aid provider has the knowledge, skills and
confidence to respond to an emergency and improve out-
comes.”® There is no globally-accepted standard proce-
dure for first aid training and organization in workplaces.
Developing and using effective workplace first aid sys-
tems can reduce mortality and morbidity resulting from in-
cidents requiring first aid practice in the workplace.3"°
The outcomes of occupational injuries include various
forms of morbidity and may also lead to mortality; thus,
appropriate administration of first aid can differentiate be-
tween life or death, rapid or delayed recovery, and tempo-
rary or permanent disability. First aid training in work-
places is given in direct proportion to the extent of risks
and hazards related to occupational health and safety.'®
According to the hazard level of the workplace, employers
are legally obligated to provide the minimum required first

aid training to all personnel.*

In this study, we aimed to determine factors affecting the
first aid and basic life support knowledge level of employ-

ees in workplaces categorized with different hazard levels.

MATERIALS and METHODS

Study Design and Ethics

This cross-sectional study was carried out at Van Yiiziincii
Y1l University, Department of Family Medicine, between
January 2020 and October 2020. Approval for this study
was received from Van Yiiziincii Y1l University Non-In-
terventional Research  Ethics Committee (dated
22.05.2020 and numbered 2020/03-04), was obtained to
carry out the study. After giving detailed information
about the purpose and scope of the research to the individ-
uals who could be included in the research group, written
and verbal consent was obtained from those who agreed to
participate.

Definition of Workplace Hazard Level in Turkey

In the Occupational Health and Safety Law #6331, hazard
is defined as the potential for harm or damage that exists
in the workplace or may come from the outside which may
affect the employee or the workplace. The hazard class for
each workplace is determined by taking into account the
characteristics of the work, the materials used or emerging
at every stage of the work, equipment, production methods
and forms, working environment and conditions, and in di-
rect relation with the actual work done in that work-
place.’12 Workplace hazard class is also associated with
the opinions of the commission formed by the relevant par-
ties under the guidance of the Presidency of the General
Manager of Occupational Health and Safety, with respect
to the premium tariff for short-term insurance branches de-
termined in accordance with Article 83 of the Social Insur-
ance and General Health Insurance Law #5510 of May 31,
2006. As a result, workplaces are classified into three ma-
jor hazard groups: ‘less hazardous’, ‘hazardous’ and ‘very
hazardous’. In the present study, subjects who were de-
fined to be in ‘very hazardous’ workplaces and those in

‘less hazardous’ workplaces were examined.
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Study Groups

A total of 503 people, including 248 workers working in
very hazardous workplaces and 255 workers working in
less hazardous workplaces, constituted the research group.
The criteria for inclusion in the study were to be insured in
a very hazardous or less hazardous job, to be between the
ages of 18-65, and to agree to participate in the study. In-
dividuals who did not meet the inclusion criteria and
worked in a health institution were not included in the

study.

Data Acquisition

The questionnaire form, which was created after a detailed
literature review on the subject, consisted of two parts. In
the first part, there were questions about the sociodemo-
graphic and occupational characteristics of the individuals.
In the second part, there were questions evaluating the
level of knowledge about first aid and basic life support.
In order to evaluate knowledge concerning first aid and
basic life support, a total of 20 items were created after
relevant sources in the literature were examined in detail.
Each item’s responses comprised of four options, one of
which was the correct answer. Each correct answer was
scored with 1 point and incorrect answers were evaluated
as 0 points. The questionnaire form was provided to par-
ticipants and were filled individually. This process took

approximately 30 minutes.

Statistical Analysis

All analyses were performed on IBM SPSS Statistics for
Windows, Version 25.0 (IBM Corp., Armonk, NY, USA),
and results were evaluated with respect to a statistical sig-
nificance threshold of p<0.05. The Shapiro-Wilk test was
used to determine whether continuous variables were nor-
mally distributed. Data are given as mean+standard devia-
tion or median (1st quartile-3rd quartile) for continuous
variables according to normality of distribution, and as fre-
quency (percentage) for categorical variables. Comparison
of non-normally distributed variables were performed with
the Mann-Whitney U test or the Kruskal Wallis test, de-
pending on the number of groups being compared. Pair-
wise comparisons were performed with the Bonferroni

correction method. Categorical variables were analyzed

with chi-square tests. Spearman correlation coefficients
were calculated to evaluate directional relationships be-

tween continuous variables.

RESULTS

There were 503 people, 425 (84.5%) male and 78 (15.5%)
female, in the study group and their mean age was
32.548.3 years. The median age of very hazardous work-
place workers was significantly higher (p<0.001). In very
hazardous workplaces, the frequencies of males (p<0.001),
married people (p<0.001) and primary school graduates
(p<0.001) were higher compared to the less hazardous
group. The frequency of those who received training on
first aid and basic life support was significantly lower in
very hazardous workplaces (p=0.011, Table 1).

According to knowledge level, the three questions that
were respectively answered least correctly were: interven-
tions for metal objects in the eye (32.6%), the ‘ABC’ of
first aid (airway, breathing, and circulation) (34.2%) and
the questions concerning basic life support in children
(38.8%). Workers in less hazardous workplaces had sig-
nificantly higher rates of correct response to the questions
concerning the following topics: airway patency
(p=0.026), the purpose of evaluating the scene of the acci-
dent (p=0.016), identification of most dangerous bleeding
conditions requiring rapid intervention (p=0.019), assess-
ment of short-term loss of consciousness (p=0.005), inter-
ventions for sprain injuries (p=0.050), tourniquet applica-
tion (p<0.001), heart massage in children (p<0.001), and
uncontrollable contractions in the body (p=0.001). In first
aid, the frequency of correct answers to the questions about
the first procedure to be performed on the patient
(p=0.024) and the first person to be secured at the scene
(p=0.035) was found to be higher in those working in very
hazardous workplaces. The groups were similar in terms

of answers to other questions (Table 2).

The median (1st quartile-3rd quartile) score obtained from
the second part of the questionnaire was 12 (10-14) points.
There was no correlation between the age of the workers
and the knowledge level of first aid and basic life support
in the study group (r=-0.057, p=0.209). The level of
knowledge first aid and basic life support was higher in

those with a higher education level (p<0.001) and those
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who received training on first aid and basic life support
(p<0.001). Knowledge level was found to be significantly
lower among individuals working in very hazardous work-

places (p<0.001). First aid and basic life support

knowledge levels were not found to be associated with

marital status (p=0.975), history of work accident

(p=0.426) or duration of employment (p=0.301) (Table 3).

Table 1. Distribution of the study group according to basic characteristics.

Variables VHW workers LHW workers Total

Age 33(28-39.5) 30 (25-36) 32 (26-37) <0.001

Sex
Female 5(2.0) 73 (28.6) 78 (15.5) <0.001
Male 243 (98.0) 182 (71.4) 425 (84.5)

Marital status
Single 80 (32.3) 124 (48.6) 204 (40.6) <0.001
Married 168 (67.7) 131 (51.4) 299 (59.4)

Educational level
Primary education 165 (66.5) 93 (36.5) 258 (51.3) <0.001
High school 63 (25.4) 87 (34.1) 150 (29.8)
University 20(8.1) 75 (29.4) 95 (18.9)

Work accident history
Present 4 (1.6) 11 (4.3) 15 (3.0) 0.075
Absent 244 (98.4) 244 (95.7) 488 (97.0)

Status of receiving first aid and basic life support training
Present 163 (65.7) 194 (76.1) 357 (71.0) 0.011
Absent 85 (34.3) 61 (23.9) 146 (29.0)

Data are given as median (1st quartile - 3rd quartile) for continuous variables and as frequency (percentage) for categorical variable.

VHW: Very hazardous workplace, LHW: Less hazardous workplace

Table 2. Frequency of correct answers given to first aid and basic life support knowledge level questions according to workplace hazard level.

Quistions of survey VHW workers LHW workers Total p
1. What is first aid? 210 (84.7) 226 (88.6) 436 (86.7)  0.192
2.What is the emergency notification phone number? 236 (95.2) 249 (97.6) 485 (96.4) 0.133
3. What is the a (airway) of a, b, c in basic life support? 73(29.4) 99 (38.8) 172 (34.2)  0.026
?i.rs\,ltvgiaclit;s the first action to be done to a sick or injured person in 117 (47.2) 95 (37.3) 212 (42.1) 0024
5. What is the normal heart rate per minute for an adult? 157 (63.3) 152 (59.6) 309 (61.4) 0.394
6. Which of the following is not one of the purposes of crime
scene evaluation? 170 (68.5) 199 (78.0) 369 (73.4)  0.016
7. Whose safety is ensured first at the crime scene? 198 (79.8) 183 (71.8) 381 (75.7)  0.035
8. For the purpose of saving life, after providing airway patency,
what is it called to provide air to the lungs by artificial respiration
and to pump blood again by heart massage to the person whose 127 (51.2) 111 (43.5) 238 (47.3)  0.085
breathing or heart has stopped?

9. When is basic life support terminated in children? 105 (42.3) 90 (35.3) 195 (38.8)  0.105
10. What to do as first aid to someone who has a complete block- 118 (47.6) 117 (45.9) 235 (46.7)  0.703
age of the trachea?

éamleglfh bleeding is the most dangerous and should be treated 206 (83.1) 230 (90.2) 436 (86.7)  0.019
12. Which of the following is one of the first aid principles for

nosebleeds? 116 (46.8) 134 (52.5) 250 (49.7) 0.195
igéglzgﬁzésoa short-term superficial temporary loss of conscious- 133 (53.6) 168 (65.9) 301 (59.8)  0.005
14. WhIF:h of the following is not one of the first aid principles for 200 (80.6) 214 (83.9) 414(823) 0336
convulsions caused by fever?

15. Which of the following is not one of the first aid principles for

low blood sugar? 172 (69.4) 159 (62.4) 331(65.8) 0.098
%c?r ;/g/::g;gf the following is not among the first aid applications 101 (40.7) 126 (49.4) 227 (45.1)  0.050
17. Which of the following is incorrect in turnstile applications? 124 (50.0) 174 (68.2) 298 (59.2) <0.001
18. How to do heart massage in children? 86 (34.7) 134 (52.5) 220 (43.7) <0.001
19. What is done as first aid in case of metal object in the eye? 77 (31.0) 87 (34.1) 164 (32.6)  0.463
20. What is the name of the uncontrollable contractions in the

body's muscle structure as a result of electrical discharges in the 92 (37.1) 131 (51.4) 223 (44.3)  0.001

brain due to an irritation in the nervous system center?

Data are given as frequency (percentage) for categorical variable.
VHW: Very hazardous workplace, LHW: Less hazardous workplace
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Table 3. Distribution of first aid and basic life support knowledge
level according to examined variables.

First aid and basic
Variables life support p
knowledge level

Sex
Female 12 (10-14) 0.348
Male 12 (10-14)

Marital status
Single 12 (10-14) 0.975
Married 12 (10-14)

Educational level
Primary education® 11 (10-13) <0.001
High school® 13 (11-14)
University® 14 (12-15)

Work accident history
Present 11 (9-15) 0.426
Absent 12 (10-14)

Status of receiving first aid and basic life

support training

Present 12 (11-14) <0.001
Absent 10.5 (8-13)

Working time in the profession
<5 years 12 (10-14) 0.301
5-10 years 12 (10-14)
>10 years 12 (9-14)

Workplace hazard level
Less hazardous workplace 13 (11-14) <0.001
Very hazardous workplace 11 (10-13)

Data are given as median (1st quartile - 3rd quartile).
a,b,c: Same letters denote the lack of statistically significant difference be-
tween groups.

DISCUSSION

Occupational accidents can occur at any time, and it is im-
portant for employees to implement first aid measures
quickly and accurately, resulting in a potential reduction in
the likelihood of serious injury, disability, hospital stay,
costs and deaths associated with occupational acci-
dents. 131415 First aid and basic life support skills should be
taught, and plans should be made to increase individuals’
practical experience. Basic first aid training prepares the
trained individual to respond to a wide range of events and
provide immediate and effective treatment, including call-
ing the emergency medical system, maintaining airway pa-

tency, and maintaining breathing and circulation.®

In this study, no correlation was found between the age of

the workers and their knowledge level regarding first aid

and basic life support. This clearly shows that it is neces-
sary to carry out regular training regardless of employee
experience at the workplace. Similarly, in other studies, it
was reported that the level of basic life support knowledge
did not change according to age.'®” In fact, the study by
Celik et al. reported that there was a weak negative corre-
lation between the first aid knowledge level and the age of
workers before first aid training and a strong negative cor-
relation after the training, further demonstrating that older
employees may acquire less knowledge compared to
younger workers even when training is applied.’® There are
other studies showing that younger age groups have higher
knowledge of first aid and basic life support.t*2® However,
interestingly, a study among teachers reported that older
age was associated with greater likelihood of appropriate
first aid practice.? This particular relationship, when taken
together with the relatively lower education levels in our
study, may indicate that baseline education level among
workers is critically associated with the success of train-
ing. Therefore, it was thought that the differences concern-
ing age and education levels of individuals included in our

research groups might cause differences in the results.

In a study conducted with industrial workers, it was re-
ported that there was no significant relationship between
first aid application score and sex, similar to our findings.*
In some previous studies, it was reported that the
knowledge level concerning first aid and basic life support
was higher in males.1®1%20 The higher prevalence of male
workers in very hazardous workplaces in our research
group may have caused this result. On the other hand, pos-
sible social differences in factors such as women's working
life and participation in society and education levels
among the groups may have caused the aforementioned

differences.

It is reported that first aid training with augmented reality
that utilizes audiovisual cues and instructions for accident
scenarios, allow employees to apply first aid measures in
a timely and accurate manner.'® These experience-based
training methods are expected to increase workers” aware-
ness and knowledge about first aid practices. In the study
of Uruk and Erdogan, it was reported that the frequency of
correctly answering questions concerning survival and
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first aid was higher among those who had first-hand expe-
rience of previous work accident(s) compared to those
without such a history.' In this study, no relationship was
found between work accident history and the knowledge

levels regarding first aid and basic life support.

The level of knowledge concerning first aid and basic life
support may be expected to be higher among those who
have been employed for longer periods, since they are
much more likely to have undergone compulsory or non-
compulsory first aid training.* However, in the present
study, no relationship was found between total working
time of the workers and their knowledge level. Similarly,
in other previous studies, it was reported that no significant
relationship was found between the total first aid applica-
tion score of the workers and their years of experience in
the profession.'” This finding again underlines the im-
portance of providing regular training for workers.

It is possible that the higher level of knowledge among
workers with a high level of education is associated with
their greater ability to understand and interpret the content
presented in the formal education concerning first aid and
basic life support. Consistent with the results reported in
previous studies, we found that those with higher educa-
tion levels had higher knowledge of first aid and basic life
support.816.19 However, although rare, there are also results
stating no relationship between education level and first

aid knowledge.*

First aid training complements traditional occupational
health and safety training programs by increasing motiva-
tion to avoid occupational injury and illness and improving
risk control behaviors.?? Staff training in first aid is essen-
tial, as survival after injury in the workplace is highly de-
pendent on the provision of immediate and correct first aid
measures.3?2 Employees in the workplace have been
demonstrated to be willing to receive training on first aid
and to repeat this training.232* In a prospective study, it
was reported that 35% of the group had received training,
and people with documented first aid training practiced
better-quality first aid.3 In another study, it was reported
that 61.9% of the participants had previously received first
aid training.>* According to many previously reported re-
sults, first aid and basic life support training increases the

knowledge level of workers. 1 8 18-20. 2529 |n the current

study, 71.0% of the study group had received training in
first aid and basic life support. In addition, it was deter-
mined that the knowledge scores of the workers who had
received first aid and basic life support training were sig-
nificantly higher, supporting prior literature. In a work-
place study, it was reported that those who renewed their
first aid knowledge certificate one or more times outper-
formed those who received training only once.? In a study
by Anderson et al. utilizing a workplace injury scenario, it
was reported that although most assessment skills related
to cardiopulmonary resuscitation improved in people who
had been re-certified one or more times, these abilities still
worsened over time. Skill-based components such as lo-
cating and controlling the airway for chest compressions
have been reported to decrease more predictably. It has
been reported that the time elapsed since the last training
was negatively correlated with the number of safety checks
before cardiopulmonary resuscitation and the number of
periodic checks for airway and position.® In some other
studies in which training interventions were carried out, it
was reported that the level of knowledge decreased after
training.332 Even among health professionals, there may
be a decline in skills when up-to-date information is not re-
instated, and many first aid skills deteriorate to unaccepta-
ble levels after a certain period of time.? In this study, due
to the cross-sectional nature of the research, the trend of
change over time in the knowledge level of first aid and
basic life support could not be evaluated. Our results re-
garding the frequency of first aid and basic life support
training among workers in the workgroup are encouraging,
but these can still be improved, especially considering the
lower scores among workers in very hazardous work-
places. Educational studies on first aid and basic life sup-
port should be planned and subjects with relatively lower
scores should be emphasized. For instance, in the present
study the three questions that were answered least cor-
rectly were about the following topics: intervention for
penetrating eye trauma (32.6%), the ‘ABC’ of first aid
(34.2%) and basic life support in children (38.8%). To-
gether with results that reveal the trend of change in
knowledge levels over time, it is evident that it will be ben-
eficial to provide periodic training in order to ensure work-

ers remain proficient in first aid.
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It is recommended that first aid training practice should be
proportionate to the extent of occupational health and
safety risks in the workplace. Therefore, the greater the
risk in the workplace environment, the greater the number
of required persons trained in first aid.° In Turkey, accord-
ing to the nature of the work, workplaces are divided into
3 levels of danger as less hazardous, hazardous, and very
hazardous. According to the First Aid Regulation (Article
#19) published by the Ministry of Health, it is obligatory
to have at least one first aid-trained individual for every 20
employees in less hazardous workplaces, one first aid-
trained individual for every 15 employees in hazardous
workplaces, and one first aid-trained individual for every
10 employees in very hazardous workplaces.* In the cur-
rent study, it was determined that the frequency of those
who received first aid and basic life support training in
very hazardous workplaces was lower and their level of
knowledge was found to be significantly lower. The result
related to the knowledge level of first aid and basic life
support, which indicated lower scores among those in very
hazardous workplaces (despite higher risks), may be due
to the lower education level and the lower frequency of
first aid training in very hazardous workplaces. Therefore,
it is evident that it will be beneficial to increase efforts to
encourage formal education in all workplaces, especially
in very hazardous workplaces, and to ensure that first aid
and basic life support training is repeated in areas where
there are greater deficiencies (the ‘ABC’ of first aid, eval-
uation of the scene, the most hazardous type of bleeding
that requires rapid intervention, etc.). However, it may also
be beneficial to define these deficiencies in each work-
place in order to identify specific training targets for each

workplace.
Limitations

One of the most important limitations of the study is that
it employs a cross-sectional design and is not population-
based or prospective. The differences between the content
and duration of the first aid and basic life support training,
the experience of the trainer, and the quality of the training
are important factors that could not be evaluated in the
study and may have affected results. Because the answers
given to the questions were recorded through obtaining the

statements of the individuals, recall bias may have arisen.

The results of the study should be interpreted with these

limitations in mind.

As a result, knowledge of first aid and basic life support
was higher in those with higher education levels, those
who received first aid and basic life support training, and
those working in less hazardous workplaces. In order to
ensure occupational health and safety in the workplace, it
may be beneficial to conduct training studies on first aid
and basic life support, especially in very hazardous work-
places. There is a need for more comprehensive and pro-
spective studies exploring the factors affecting the
knowledge level of first aid and basic life support in the
field of occupational health.
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Juvenil idiopatik Artritli Cocuklarda Komorbid Hastaliklarin Analizi ve
Hastalik Siirecine Etkisi
Analysis of Comorbid Diseases in Children with Juvenile Idiopathic Arthritis and Their
Effects on the Disease Process
Nihal SAHIN* "~ Sevda ASADOVA? " Sema Nur TASKIN® "~ Seyda DOGANTAN?

Siimeyra OZDEMIR CICEK* "~ Aysenur PAC KISAARSLAN® Muammer Hakan POYRAZOGLU®

oz
Amag: Komorbiditeler bir indeks hastaligin seyrinde var olan ya da sonradan ortaya ¢ikan durumlar olarak tanimlanir. Kronik hasta-
liklarda eslik eden komorbidite varlig1 hastalik siirecine etki edebilir. Juvenil idiopatik artrit (JTA) cocukluk ¢aginin nedeni belli olma-
yan kronik artritidir. Bu ¢alismada JIA hastalarinda eslik eden komorbiditeleri incelemek ve hastalik seyrine etkilerini arastirmak
amaglandi.

Araglar ve Yontem: 2005-2021 yillarinda merkezimizde takip edilen ILAR kriterlerine gére JIA tanist almus 18 yas altindaki hastalar
dahil edildi. JIA’ya eslik eden tibbi dosyalara kaydedilmis tiim ek hastaliklar komorbidite olarak degerlendirildi. Komorbidite eslik
eden ve etmeyen hastalarda JIA hastalik aktivite (JADAS27, JSPADAS), hasar (JADI-A, JADI-E) ve saglik degerlendirme anket
(CHAQ) skorlar1 ve JIA tedavileri karsilastirildi.

Bulgular: Calismada 204 hasta vardi. Hastalarin yas ortanca degeri 13 (4-17.5) yil, takip siiresi ortanca degeri 5 (2-16) yil idi. Hasta-
larin 99’unda (%48.5) en az bir komorbidite saptandi. Birden fazla komorbidite saptanan hasta sayisi 24 (%11.8) idi. En sik saptanan
komorbidite AAA (n=31 (%15.2)) idi. Ardindan 23 (%11.3) hastada tiveit vardi. JADAS 27, JISPADAS skorlar1 komorbidite varligina
gore farklilik gdstermedi (sirastyla, p=0.55, p=0.63). Iki grup arasinda JADI-A, JADI-E skorlarinda farklilik yoktu (sirastyla, p=0.45,
p=0.11). CHAQ skoru da komorbidite olanlarda farkli degildi (CHAQ disability: p=0.62; CHAQ discomfort: p=0.61; CHAQ pain: p=
0.32). Biyolojik ilag¢ kullanimi komorbidite olanlarda 42 (%42.4), olmayanlarda 43 (%41) idi (p=0.83). Adalimumab kullanimi ko-
morbidite eslik edenlerde daha fazlayd: (Komorbidite olanlarda: n=22 (%22.2); olmayanlarda: n=11 (%10.5); (p=0.02)).

Sonug: Komorbidite varliginin hastalik aktivite, hasar ve saglik degerlendirme anket skorlarina etkisi saptanmamasina ragmen ko-
morbidite varligina gore JIA tedavi segimi degismektedir.

Anahtar Kelimeler: artrit; cocukluk ¢agi; komorbidite; kronik hastalik
ABSTRACT

Purpose: Comorbidities are conditions that exist or occur during an index disease course. Comorbidities may affect the chronic disease
process. Juvenile idiopathic arthritis (JIA) is a chronic childhood arthritis of unknown etiology. We aimed to evaluate comorbidities
associated with JIA and their effects on the course of the disease.

Materials and Methods: We included patients under 18 years of age with JIA in our center between 2005 and 2021. All diseases
accompanying JIA and recorded in the medical records were considered as comorbidities. JIA disease activity indexes (JADAS27,
JSPADAS), damage index (JADI-A, JADI-E), and health assessment questionnaire index (CHAQ) and JIA treatments were compared
according to the presence of comorbidity.

Results: Two hundred and four patients were included in the study. The median age was 13(4-17.5) years, and the median follow-up
time was 5(2-16) years. Ninety-nine (48.5%) patients had at least one comorbidity. Twenty-four patients had more than one comor-
bidity. The most common comorbidity was FMF (n=31 (15.2%)), followed by uveitis in 23 (11.3%). JADAS 27, and JSSPADAS were
indifferent in patients with comorbidity (p=0.55, p=0.63, respectively). JADI-A, JADI-E, and CHAQ scores were similar in the two
groups (JADI-A:p=0.45; JADI-E:p=0.11; CHAQ disability:p=0.62; CHAQ discomfort:p=0.61; CHAQ pain:p=0.32). Forty-two
(42.4%) patients with comorbidities and 43 (41%) patients without comorbidity used biological drugs (p=0.83). Adalimumab treatment
was higher in those with comorbidity (patients with comorbidity:n=22 (22.2%); without comorbidity:n=11 (10.5%); p=0.02).
Conclusion: Although comorbidity did not affect disease activity, damage score, and Health Assessment Questionnaire index, the JIA
treatment varied according to comorbidity.

Keywords: arthritis; juvenile; comorbidity; chronic disease
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GIRiS

Juvenil idiopatik artrit (JIA) 16 yasindan énce baslayan 6
haftadan uzun siiren nedeni belli olmayan artrit olarak ta-
nimlanir. Cocukluk ¢aginin en sik goriilen romatolojik
hastaligidir.! Farkli popiilasyonlara gére insidanst 1-
20/100000 olarak degismektedir.2® Uveit, makrofaj akti-
vasyon sendromu (MAS), amiloidozis gibi JIA ile iliskili
ve tedaviye bagli komplikasyonlar goriilmektedir. Ayrica
hastaliktan bagimsiz durumlar da hastalik siiresince ortaya
¢ikabilmektedir. Bu durumlar komorbiditeler olarak de-
gerlendirilmektedir. Komorbidite kavrami indeks bir has-
taliga ek herhangi bir durumun birlikte ortaya ¢ikmasi ola-
rak ifade edilmektedir.* Bu ek durumlar indeks hastalik ne-
denli bir durum, indeks hastaliga bagl komplikasyon ya
da tesadiifen ortaya ¢ikan bir durum olarak siniflandurilir.
Erigkinlerdeki inflamatuar artritlerde 6zellikle kardiyovas-
kiiler hastaliklar, maligniteler, osteoporoz ve infeksiyonlar
komorbidite olarak sik goriilmektedir® ve hastalik gidisatt
iizerine etkileri arastirilmigtir.® Komorbiditesi olan roma-
toid artrit (RA) hastalarinda olmayanlara gore hastane ya-
tis siirelerinin uzadig1 saptanmistir.” Ayrica komorbiditiler
efektif olarak kontrol edilebilirse RA’da mortalite azal-
maktadir.2® Cocukluk ¢aginda ise JIA ile birlikte goriilen
komorbiditeler hakkinda ¢ok fazla calisma yoktur. JIA’da
yapilan caligmalar ¢ogunlukla eriskin déneme gecen JIA
hastalarindaki komorbiditelerin degerlendirilmesi seklin-
dedir.1® Caligmalarda otoimmiin hastaliklarin patogenezi-
nin benzer olmasi nedeni ile tip 1 diabetes mellitus (DM),
otoimmiin tiroidit, ¢6lyak hastaligi gibi diger otoimmiin
hastaliklarin JIA ile birliktelikleri arastirilmustir.!! Bir
veya birden fazla komorbiditenin ¢ocukluk ¢agi romatiz-
mal hastaliklari ile birlikte olmasi hastalik siirecini, tedavi
Secimini, hasta ve ailelerinin karsilasacagi problemleri et-
kileyebilir.? Calismanuzda JIA’I1 hastalarda eslik eden
tim komorbid hastaliklar degerlendirildi. Birincil amaci-
miz eslik eden komorbiditelerin JIA gidisatina etkisini in-
celemek, ikincil amacimz ise JIA ile birlikte goriilebilen
komorbiditelerin sikligi ile ilgili literatiire katki saglamak-

tir.

ARACLAR ve YONTEM
Etik Beyan

Tiim hasta ve ebeveynlerinden tibbi bilgilerinin bilimsel
caligmalarda kullanilabilmesi i¢in yazili onam alinmustir.
Bu calisma igin Erciyes Universitesi Etik Kurulundan

onay alind1 (12.02.2020 tarih ve 2020/104 say1).
Calisma Grubu ve Veriler

01 Ocak 2005-01 Ocak 2021 tarihleri arasinda JIA tanis:
ile liglincii basamak bir tiniversite hastanesinin Cocuk Ro-
matoloji boliimiinde takip edilen hastalar kayitlardan sap-
tand1. JIA tamsi1 Uluslararas: Romatizma ile Savas Ligi s1-
niflandirma kriterlerine gore konuldu.®® Calismanm kapsa-
dig1 tarihlerde merkezimizde JIA tanili 350 hasta vardi.
Bunlardan 204°i ¢alismaya alindi. 18 yas altinda olan, ta-
kip siiresi en az 2 y1l olan ve hala takibe devam eden has-
talar ¢alismaya dahil edildi. Hastalarin demografik veri-
leri, hastalik siiresi, JIA alt tipi, tedaviler, komorbiditeler,
hastaliga veya tedaviye bagli komplikasyonlar tibbi kayit-
lardan elde edildi. Veriler hem elektronik hem de manuel
dosyalardan elde edilmistir. Merkezimizde her hastanin
elektronik kayitlart olmakla birlikte boliimiimiizde kronik
hastalik nedeni ile takibe alinan hastalara manuel dosya da
acilmaktadir. Dosyalari eksik olan, takipten ¢ikmis, takip
stiresi 2 yildan kisa olan hastalar ¢caligmaya dahil edilmedi.
Hastalar komorbidite varligina gére komorbidite olanlar
ve olmayanlar olarak iki gruba ayrildi. Iki grubun demog-
rafik verileri, takip siireleri, JIA alt tipleri, otoantikor so-
nuglari, hastalifa veya tedaviye bagli komplikasyonlari,
hastalik aktivasyon ve hasar skorlar1 karsilastirildi. Otoan-
tikor olarak anti niikleer antikor (ANA), romatoid faktor
(RF) incelendi. HLA B27 genetik analiz sonuglar1 deger-
lendirildi. Hastalik aktivasyon skoru olarak juvenil artrit
hastalik aktivite skoru 27 (JADAS 27) oligoartikiiler ve
poliartikiiler JIA’llarda, juvenil spondiloartrit hastalik ak-
tivite indeksi (JSPADAS) entezit iliskili artrit hastalarinda
degerlendirildi. Juvenil artrit hasar indeksi (JADI) JiA’ya
bagli hasar1 degerlendiren dlgek olarak kullanildi. Eklem
hasari i¢in JADI-A, eklem dis1 organ hasari i¢in JADI-E
skorlar1 hesaplandi. Tiim hastalar i¢in yasam kalite 6lgegi
olarak ¢ocukluk ¢ag1 saglik degerlendirme anketi (CHAQ)
kullanildi. Tedavi degerlendirmesinde kiimiilatif olarak

hastalik siireci boyunca JIA icin kullanilan tim tedaviler
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doz ve siireden bagimsiz olarak incelendi. Ailevi Akdeniz
atesi hastalig1 tanisi saptanan hastalarda tan1 2009 yilina
kadar Tel Hoshemer kriterlerine!* gore 2009 yilindan
sonra ise Yalginkaya-Ozen kriterlerine!® gére konulmus-
tur. Hastalarin iiveit agisindan géz muayeneleri merkezi-
mizin G6z Hastaliklart Anabilim Dali’'nda goérevli Go6z

Hastaliklart uzman doktoru tarafindan degerlendirilmistir.
Istatistiksel Analiz

Istatistiksel degerlendirme, SPSS 20.0 (SPSS Inc., Chi-
cago, IL, USA) paket programu ile yapildi. Normal dagi-
lima uygunluk testi Kolmogorov-Smirnov Testi ile deger-
lendirildi. Normal dagilim gosteren niimerik degiskenler
ortalama =+ standart sapma ve normal dagilim géstermeyen
niimerik degiskenler medyan (minimum-maksimum) ola-
rak verildi. Kategorik degiskenler ise siklik (yiizde) olarak
ifade edildi. Gruplar arasindaki farklilik normal dagilima
uymayan niimerik degiskenlerde Mann-Whitney U testi
ile, kategorik degiskenler i¢gin Ki-kare analizi ile degerlen-
dirildi. Korelasyon analizi normal dagilima uymayan nu-
merik degiskenler igin Spearman korelasyon analizi ile ya-
pildi. p<0.05 istatistiksel olarak dnemlilik i¢in yeterli ka-
bul edildi.

BULGULAR

Toplam 204 hastay1 inceledik. Hastalarin 129’u (%63.2)
kizdi. Yas ortanca degeri 13 (4-17.5) yil, takip siiresi or-
tanca degeri 5 (2-16) yil idi. Hastalarin 99’unda (%48.5)
JIA’ya eslik eden komorbidite saptandi. Bunlarin 34iinde
(%34.3) komorbidite olarak bagka bir otoimmiin hastalik
eslik etmekteydi. Bir hastadaki komorbidite sayis1t medyan
degeri 1 (1-3) idi. 75 hastada (%36.8) sadece bir komorbi-
dite, 18’inde (%8.8) iki, 6’sinda (%2.9) ti¢ komorbidite
vard1. Juvenil idiopatik artrit takip siiresi ile komorbidite
sayist arasinda korelasyon saptanmadi (Rho=-0.69,

p=0.49).

Komorbidite olan grup ile olmayan grup arasinda cinsiyet,
yas, tan1 yasi, JIA takip siiresi agisindan farklihk saptan-
mad1 (sirastyla p=0.69, p=0.57, p=0.18, p=0.11). Tablo
1’de komorbidite olan ve olmayan hastalarin klinik 6zel-
liklerinin karsilagtirilmas1 ayrtili olarak verilmistir. JIA
alt tip oranlar1 iki grupta da benzerdi (p=0.43). En sik go-
riilen JIA alt tipi her iki grupta da oligoartikiiler JIA idi

(n=44 (%45.3) vs n=38 (%36.3)). Juvenil idiopatik artrit
alt tipine gore komorbidite sayisinda anlamli farklilik
yoktu (p=0.79). Komorbidite varligma gore JADI-A,
JADI-E skorlarinda farklilik yoktu (sirasiyla, p=0.45,
p=0.11) (Tablo 2). Komorbidite olanlarin 19’unda
(%19.2), olmayanlarmn 17’inde (%16.2) JADI-A skoru bir
veya lstiindeydi. JADI-E skoru ise komorbidite olanlarin
17’inde (%17.2), olmayanlarin 13’iinde (%12.4) bir veya
tistiindeydi. Hasar skorlarina ek olarak hastalik veya tedavi
iliskili komplikasyon siklig1 degerlendirildi. Komorbidite
olanlarin 39°unda (%39.4), olmayanlarin 30’unda (%28.6)
komplikasyon saptandi (Tablo 1). Cocukluk ¢agi saglik
anketinin alt parametreleri olan CHAQ disability, CHAQ
discomfort, CHAQ pain skorlarinda iki grup arasinda fark-
lilik saptanmadi (sirasiyla, p=0.62, p=0.61, p=0.32). Ben-
zer sekilde hastalik aktivite indeksleri olan JSPADAS, JA-
DAS 27 skorlart da komorbidite varligina gore farklilik
gostermedi (sirasiyla, p=0.63, p=0.55) (Tablo 2). Ayrica
ek otoimmiinite varligina goére JSPADAS, JADAS27,
JADI-A, JADI-E ve CHAQ skorlar1 karsilastirildi ve an-
laml1 farklilik saptanmadi (Tablo 2).

JIA hastalarinda en sik saptanan komorbidite 31 (%15.2)
hastada ailevi Akdeniz atesi (AAA) idi. Uveit ise ikinci
siklikta 23 (%11.8) hastada goriilmiistii. En fazla eslik
eden hastalik grubu 59 (%28.9) hastada romatolojik hasta-
liklardi. Diger sistemleri ilgilendiren hastaliklar daha az
sikliktaydi. Tespit edilen komorbiditelerin timi Tablo 3’te

gosterilmigtir.

Komorbidite olarak AAA saptanan hastalarin 30’unda
(%96.8) klasik AAA atagi vardi ve hepsinde MEFV gen
analizinde mutasyon saptandi. Klasik AAA atagi olarak 6-
72 saat siiren ates, karin agrisi, gogiis agrisi, artritten 2
veya daha fazlasinin tekrarlayan ataklarinin olmasi kabul
edilmistir. MEFV gen analizi olarak 17’sinde (%54.8)
exon 10 homozigot ya da bilesik heterozigot, 10’unda
(%32.3) exon 10 heterozigot, 4’tinde (%12.9) exon 10 dis1
mutasyon vardi (Tablo 4). Sadece bir hastada klasik FMF
atag1 olmamasina ragmen sebat eden akut faz belirteg yiik-
sekligi olmast nedeni ile kolsisin baslandi. Kolsisine tam
yanit vermesi tizerine hasta AAA kabul edildi. Bu hasta-
daki MEFV gen analizi sonucu R202Q heterozigot mutas-
yonuydu. AAA hastalarinin klinik 6zellikleri Ek tablo1’de

ayrintili olarak verilmistir.
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Tablo 1. Komorbidite varligina gore juvenil idiopatik artrit hastalarinin klinik ve laboratuvar 6zellikleri.
Komorbidite olanlar

Komorbidite olmayanlar

Ozellikler p*
n=99 (%100) n=105 (%6100)
Kiz 64 (%64.6) 65 (%61.9) 0.69
Yas (y1l)? 13 (5-17) 13 (4-17.5) 0.57
Tam yas1 (yil)? 7 (1-15) 8 (1-15) 0.18
Juvenil idiopatik artrit takip siiresi (y1l)* 6 (2-14) 5 (2-16) 0.11
Juvenil idiopatik artrit alt tipi
Oligoartikiiler 44 (%45.3) 38 (%36.2)
Entezit iliskili artrit 28 (%28.3) 27 (%25.7)
Poliartikiiler 16 (%16.2) 26 (%24.8) 0.43
Juvenil psoriyatik artrit 1 (%1) 4 (%3.8)
Sistemik artrit 8 (%8.1) 9 (%8.6)
Undiferansiye 2 (%2) 1(%1)
Komorbidite sayis1” 1(1-3)
Ek otoimmiin hastalik varhg: 34 (%34.3)
Hastalik veya tedavi iliskili komplikasyon varhgi 39 (%39.4) 30 (%28.6) 0.10
Amiloidoz 2 (%2) 1 (%1) 0.61
Makrofaj aktivasyon sendromu 2 (%2) 5 (%4.8) 0.34
Antiniikleer antikor pozitif 42 (%42.4) 48 (%45.7) 0.51
HLA B-27 pozitif 14 (%14.1) 18 (%17.1) 0.17
Romatoid faktor pozitif 2 (%2) 2 (%1.9) 1.00

2Medyan (minimum-maksimum)
*Kategorik degiskenler i¢in p degeri ki kare testi ile, normal dagilima uymayan numerik degiskenler i¢in Mann-Whitney U testi ile elde edildi.

Tablo 2. Hastalik aktivite, hasar ve saglk iliskili yasam kalitesi indeks skorlarinin komorbidite ve ek otoimmiinite varligina gore karsilastiril-
masl.

Komorbidite olanlar Komorbidite olmayanlar

indeks skorlari p*
n=99 n=105

JADI-A? 0 (0-22) 0 (0-24) 0.52
JADI-E? 0(0-3) 0 (0-4) 0.33
CHAQ?

Disability 0 (0-1.25) 0(0-1.3) 0.77

Discomfort 0(0-2.4) 0(0-2.7) 0.44

Pain 0(0-1.5) 0(0-2.7) 0.19
JADAS 2730 0 (0-29) 0(0-21) 0.55
JSPADAS*¢ 0(0-8.5) 0(0-9) 0.63

Ek otoimmiinite olanlar Ek otoimmiinite olmayanlar .
n=34 n=169 P

JADI-A? 0 (0-22) 0 (0-24) 1.00
JADI-E? 0(0-3) 0(0-4) 0.12
CHAQ?

Disability 0 (0-0.75) 0(0-1.3) 0.14

Discomfort 0 (0-0.6) 0 (0-2.7) 0.15

Pain 0(0-0.3) 0(0-2.7) 0.06
JADAS 2730 0(0-4) 0 (0-29) 0.25
JSPADAS?*¢ 0(0-0) 0 (0-9) 0.28

2Medyan (minimum-maksimum)

b yalmizca oligoartikiiler ve poliartikiiler juvenil idiopatik artrit hastalarinda, ® yalnizca entezit iligkili artrit hastalarinda degerlendirildi

* p degeri Mann-Whitney U testi ile elde edildi.

JADAS27: Juvenil artrit hastalik aktivite skoru 27; JISPADAS: Juvenil spondiloartrit hastalik aktivite indeksi ; JADI-A: Juvenil artrit hasar indeksi — eklem -E: —
eklem dis1 organlar; CHAQ: Cocukluk ¢agi saglik degerlendirme anketi

Her iki gruptaki JiA tedavileri incelendiginde hastalik sii-
reci boyunca en sik kullanilan ilag nonsteroid antiinflama-
tuar ilaglar (NSAI), ikinci sikliktaki ise metotreksat idi
(Tablo 5). Sistemik steroid ve metotreksat kullanimi ko-
morbidite olmayan grupta daha sikti (sirasiyla p=0.01,
p=0.003). Biyolojik ila¢ kullanan hasta sayis1 komorbidite
olanlarda 42 (%42.4), olmayanlarda 43 (%41) idi
(p=0.83). Her iki grupta da en sik kullanilan biyolojik ilag

etanerceptti ve iki grup arasinda anlamli bir fark yoktu (30
(9%30.3) vs 30 (9%28.6); p=0.79). Biyolojik ilaglardan yal-
nizca adalimumab kullanim siklig1 iki grup arasinda fark-
lilik gosterdi. Komorbidite olanlarin 22’si (%22.2), olma-
yanlarin 11’1 (%10.5) adalimumab tedavisi almisti
(p=0.02).
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Tablo 3. Juvenil idiopatik artrit hastalarinda eslik eden komorbid
hastaliklar.

Komorbiditeler Hasta sayis1 n=99
(%48.5)
Romatolojik hastaliklar
Ailevi Akdeniz atesi 31 (% 15.2)
Uveit 23 (% 11.3)
Rekiirren aftdz stomatit 4 (% 2)
Primer Raynaud sendromu 1 (%0.5)
Norolojik hastaliklar
Epilepsi 5 (%2.5)
Infarkt 2 (%1)
Migren 2 (%1)
Syringomiyeli 1 (%0.5)
Spina bifida 1 (%0.5)
Fasyal paralizi 1 (%0.5)
Norokutandz hastalik 1 (%0.5)
Nefrolojik hastaliklar
Proteintiri 3 (%1.5)
Esansiyel hipertansiyon 2 (%1)
Eniirezis nokturna 2 (%1)
Vezikotireteral reflii hastalig 2 (%1)
Nefrolitiazis 1 (%0.5)
Basit bobrek kisti 1 (%0.5)
Endokrinolojik hastaliklar
Konjenital hipotiroidi 2 (%1)
Otoimmiin tiroidit 2 (%1)
Puberte prekoks 2 (%1)
Konjenital adrenal hiperplazi 1 (%0.5)
Gastrointestinal hastaliklar
Inflamatuar barsak hastali1 4 (%2)
Ozofajit 2 (%1)
Allerjik hastaliklar
Atopik dermatit 1 (%0.5)
Kontakt dermatit 1 (%0.5)
Allerjik rinit 1 (%0.5)
Astim 1 (%0.5)
Besin alerjisi 2 (%1)
Immiinolojik hastaliklar
Castleman hastalig1 1 (%0.5)
Di George sendromu 1 (%0.5)
Disgamaglobulinemi 1 (%0.5)
Kombine immiin yetmezlik 1 (%0.5)
Hipereozinofilik sendrom 1 (%0.5)
Psikiyatrik hastaliklar
Duygu durum bozuklugu 2 (%1)
Otizm spektrum bozuklugu 1 (%0.5)
Dikkat eksikligi hiperaktivite bozuklugu 1 (%0.5)
Konugma geriligi 1 (%0.5)

Tablo 5. Juvenil idiopatik artrit tedavisi i¢in kullanilan ilaglarin
komorbidite varligina gére degerlendirilmesi.

Komorbidite Komorbidite
Tedavi olanlar n=99 olmayanlar p*
(%100) n=105 (%100)

Nonsteroid antiinf-

0, 0,
lamatuar ilaclar 85 (%85.9) 94 (%89.5)  0.43

Eklem igi steroid

S 42 (%42.4) 40 (%38.1) 0.53
enjeksiyonu

Sistemik steroid 42 (%42.4) 63 (%60) 0.01
Metotreksat 80 (%80.8) 99 (%94.3)  0.003
Sulfasalazin 22 (%22.2) 21 (%20) 0.70
Leflunomid 6 (%6.1) 5 (%4.8) 0.68
Etanercept 30 (%30.3) 30 (%28.6) 0.79
Adalimumab 22 (%22.2) 11 (%105)  0.02
Infliksimab 5 (%5.1) 1 (%1) 0.08
Tosilizumab 6 (%6.1) 8 (%7.6) 0.66
Kanakinumab 2 (%2) 4 (%3.8) 0.45
Anakinra 1 (%1) 1 (%1) 0.97

Tablo 4. Juvenil idiopatik artrite eslik eden ailevi Akdeniz atesi
olanlarin MEFV gen analizi sonuglari.

Hasta sayis1

MEFV gen analizi n=31 (%100)

M694V/M694V 8 (%25.8)
M694V/M680I 5 (%16.1)
M694V/V/726A 3 (%9.7)
M6801/M680! 1 (%3.2)
M694V/- 7 (%22.6)
M6801/- 2 (%6.5)
R717H/- 1 (%3.2)
E148Q/P369S 1 (%3.2)
E148Q/- 1(%3.2)
R202Q/- 2 (%6.5)

*p degeri ki kare testi ile elde edilmistir

TARTISMA

Calismamiz ¢ocukluk caginda JIA’l1 hastalarin yaklasik
yarisinda komorbid hastalik eslik ettigini gostermistir. Ko-
morbidite saptanan hastalarin da yaklasik {igte birinde ko-
morbidite olarak otoimmun hastalik vardi. En sik sapata-
nan komorbidite AAA iken en sik goriilen otoimmun ko-
morbidite tiveitti. Hastalarin biiyiik ¢ogunlugunda tek ko-
morbidite vardi ve hastalik siiresi ile komorbidite sayisi
arasinda korelasyon yoktu. Lovell D.J. ve ark.1® 21 yas al-
tindaki 1333 JIA hastasinin %18.5’inde eslik eden otoim-
miin hastalik veya iligkili durum tespit etmislerdir. Sapta-
diklar1 26 komorbiditeden 14’tiniin sikliginin genel popu-
lasyona gore JiA’da artmis oldugunu gdstermislerdir.*
Genis hasta verileri igeren BiKeR/JUMBO kayitlari ile ya-
pilan baska bir calismada JIA tanili geng eriskin (Yas or-
talamasi 19 yil olan) hastalarin %62’sinde en az bir komor-
bidite saptanmstir.'® Bu iki ¢aligmada hastalarin yas orta-
lamasinin 18 yasindan ¢ok yiiksek olmamasi nedeni ile ¢o-
cukluk ¢ag1 ¢aligmalarina referans olabileceklerini diisiin-
mekteyiz. iki ¢alismadaki komorbidite saptanma orani bir-
birinden oldukga farkli olup, bizim saptadigimiz oran Bi-
KeR/JuMBO kayitlarindan elde edilen sonug ile daha ben-

zerdir.

Calismamizin amaglarindan biri hastalik gidisatina komor-
bidite varliginin etkisinin incelenmesiydi. Bu nedenle kro-
nik sekelleri ve uzun donem tedavi yanitlari ve komplikas-
yonlart degerlendirebilmek amaciyla en az 2 yildir takipli

olan hastalar ¢aligmaya alinmistir.
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Daha dnce romatolojik hastaliklarda komorbidite varligi-
nin hastalik siirecine etkisini aragtiran bir¢ok ¢alisma ya-
pilmistir.81720 Ancak cocuklarda ve JIA hastalarinda bunu
degerlendiren ¢alismalar ¢ok azdir.?"® Biz ¢alismamizda
herhangi bir komorbidite varliginm ya da JIA’ya ek oto-
immiin hastalik varliginin hastalik prognozu iizerine etki-
sini hastalik aktivite, hastalik hasar skorlar1 ve saglik de-
gerlendirme anketi ile degerlendirdik. Komorbidite ya da
ek otoimmiin hastalik varliginin bu degiskenler tizerine et-
kisini saptamadik. Raab ve ark'® BiKeR/JUuMBO verile-
rinde herhangi bir komorbiditesi olan JIA hastalarinda,
hasta tarafindan rapor edilen hastalik aktivite, agri, yor-
gunluk skorlarini daha yiiksek ve saglik degerlendirme an-
keti (HAQ) skorunu daha diisiik bulmustu. Bizim ¢alisma-
miza gore bu calismada JIA takip siiresinin 2 kat daha uzun
olmasi bu sonuca neden olmus olabilir. Ayrica bu ¢aligma-
nin aksine bizim ¢alismamizda hastalik aktivitesi ve hasari
hekim tarafindan degerlendirilen 6lgekler ile degerlendiril-
misti. Ayrica biz HAQ yerine ¢ocuklar icin gelistirilmis
CHAQ skorlamasini kullandik. Erigkinlerde ise RA hasta-
larinda komorbiditelerin RA hastalik siirecine etkisi aras-
tirlmgtir.?* Bu aragtirmada agirlikli olarak kardiyovaskii-
ler sistem hastaliklar1 ve maligniteleri iceren 18 komorbi-
dite esas alinarak hesaplanan Charlson komorbidite in-
deksi, tiim komorbiditilerin ve majér komorbiditelerin sa-
yist degerlendirilmistir. Hastalik siirecinin degerlendiril-
mesi HAQ skoru, hastalik aktivite skoru, eklem hasar1 i¢in
ortopedik ameliyat ihtiyact ve radyolojik inceleme skoru
ile yapilmistir. Herhangi bir komorbidite degerlendirme
degiskeninin hastalik siirecini degerlendiren degiskenlere
etkisi saptanmamustir. Komorbiditelerin ilk bir yil i¢inde
HAQ skoru iizerinde etkisi saptanmamig, ancak 1-10 y1llik

siirecte skorda kotiilesme ile iliskisi gdsterilmistir.?*

Guo ve ark.?* entezit iliskili artrit (EIA) hastalarinda eslik
eden atopinin hastalik gidisatina etkisini degerlendirmis ve
hastalarin %40’inda atopi, %3’linde atopi iligkili hastalik
saptanmistir. Atopisi olanlarda kisitli, agrili ve sis eklem
sayis1 Ve hekim-hasta agr1 skorunun daha yiiksek ve 24 ay-
lik izlemin sonunda inaktif hastalik oraninin daha diisiik
oldugu tespit edilmistir.?2 Bu galisma yalnizca EIA hasta-
larin1 kapsadigindan tiim JIA hastalarmi yansitmamakta-

dir.?2 Bizim c¢aliymamizda ise atopi iligkili hastalik tiim

JIA hastalarinin %2.5’inde eslik etmekteydi. Biz hastala-
rimizda atopi varligimin JIA hastalik seyri iizerine etkile-

rini arastirmadik.

Ulkemiz JIA verilerini gosteren ¢ok merkezli JUPITER
calismasinda dort merkezden rastgele secilmis 500 JIA
hastasinin 92’sinde (%18) 102 komorbidite bildirilmis-
tir.> Komorbidite saptanan hastalarin %68.4’tiinde AAA
saptanmugtir ve en sik goriilen komorbidite olmustur. Uv-
eit siklig1 ise tiim hastalarda degerlendirilmis ve %6.8’inde
goriilmiistiir. Saptanan diger komorbiditeler psoriyazis,
osteoporoz, gecikmis puberte, otoimmiin tiroidit, inflama-
tuar barsak hastaligi, depresyon, hipertansiyon ve amiloi-
dozdur.?® Calismamizda AAA’nin komorbidite saptanan-
lardaki siklig1 bu caligsmaya gore ¢ok daha diisiik olmasina
ragmen benzer sekilde en sik rastlanan komorbiditeydi.
AAA’nm tiim JIA hastalarinda saptanma siklig1 ise JUPI-
TER ¢alismasindakine yakindi. Uveit siklig1 bizim ¢alis-
mamizda tiim JIA hasta popiilasyonunda degerlendirdigi-
mizde dahi JUPITER c¢alismasia gore belirgin yiiksekti.
JUPITER ¢aligmasindan 10 y1l dnce yine iilkemizde yapil-
mis cok merkezli baska bir calismada JIA’11 hastalarda {iv-
eit siklig1 %11.6 ve AAA siklig1 ise %3.3 olarak bildiril-
mistir.?® AAA’daki komorbiditeleri inceleyen bir calis-
mada da JIA en sik saptanan komorbidite olmustur.?’
AAA’D hastalarin %18.2’sinde komorbidite goriilmiistiir.
Bu hastalarin %43’iinde komorbidite olarak JIA bulun-

mustur.?’

Otoimmiin hastaliklar ve otoimmiinite iligkili hastaliklarin
genel popiilasyondaki ve JIA hastalarindaki prevelansi
karsilastirildiginda en az bir otoimmiin ya da iliskili hasta-
lik varhg JiA’da genel popiilasyona gore dort kat daha
fazla goriilmiistiir.'® Lovell ve ark.'nin'® JIA hastalarinda
daha yiiksek prevelans saptadiklari hastaliklar kronik tirti-
ker, tip 1 DM, Addison hastalig1, vitiligo, otoimmiin tiroi-
dit, pulmoner fibrozis, miyozit, morfea, episklerit/sklerit,
Sjogren sendromu, Raynaud sendromu, lokositoklastik
vaskiilit ve diger vaskiilitlerdir. Biz ise bu hastaliklardan
sadece otoimmiin tiroidit ve Raynaud sendromunu hasta-
larimizda saptadik. Otoimmun tiroiditin ve Raynaud send-
romunun JIA’daki sikligin1 Lovell ve ark.’nin'® sonugla-

rina benzer olarak bulduk.
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Komorbidite olan ve olmayan hastalara verilen JIA teda-
vileri karsilagtirildiginda biyolojik ila¢ kullaniminda an-
lamli bir farklilik saptanmazken, kullanilan biyolojik ilag-
lar ayr1 ayr1 degerlendirildiginde adalimumab kullanimi
komorbidite olan grupta daha fazlaydi. Bu sonuglarin ko-
morbidite olan grupta iiveit hastalarinin bulunmasindan
kaynaklandigmn diisiinmekteyiz. JIA’ya eslik eden iiveit
tedavisinde adalimumab ile hastalarin %86.8’inde ilk 6
ayda inaktivite saglandig1 bildirilmistir.?®6 Bu nedenle
JIA’ya eslik eden iiveit tedavisinde adalimumab tedavisi
dncelikli olarak kullanilmaktadir.?® Tedavilerin karsilagti-
rilmasi ile bulunan bir diger sonug ise komorbidite olma-
yan grupta sistemik steroid ve metotreksat kullaniminin
daha yiiksek olmasidir. Istatistiksel olarak anlamli olmasa
da komorbidite olan grupta oligoartikiiler JIA ve EIA daha
siktir. Bu JIA alt tiplerinde ilk ve ikinci basamak tedavi
olarak metotreksat disinda diger hastalik modifiye edici
antiromatizmal ilaglar tercih edilmektedir.3%3* Ayrica so-
nug¢larimizda komorbidite olmayan grupta yine istatistik-
sel olarak anlamli olmasa da poliartikiiler JIA hastalari
daha fazlaydi. Poliartikiiler JIA hastalarinda da sistemik
steroid ihtiyacinin daha yiiksek oldugu bilinmektedir.3?33
Bu iki durumun iki grup arasinda metotreksat ve sistemik
steroid kullanim sikligindaki farkliliga yol actigini diisiin-

mekteyiz.

Caligmalarda komorbidite olarak degerlendirilen durumla-
rin tanimu farkliliklar géstermektedir. Yaygin olarak kabul
edilen tanim incelenmekte olan bir hastaligi olan hastanin
klinik seyri sirasinda herhangi bir farkli ek durumunun var
olmasi veya ortaya ¢ikmasidir.* Bizim ¢aligmamizda
JIA’ya eslik eden JIA tamisindan 6nce veya sonra saptan-
mast fark etmeksizin, hastanin tibbi dosyasina kaydedilmis
her tiirlii bozukluk komorbidite olarak tanimlandi. Buna
bagl olarak tiim sistemleri ilgilendiren ¢ok ¢esitli hastalik
veya bozukluk komorbidite olarak saptandi. Saptadigimiz
komorbiditelerin bazilar1 toplumda sik goriilen tedavisi ve
izlemi daha basit hastaliklar iken, bazilar1 daha nadir go-
riilen tedavisi ve izlemi daha zorlayici hastaliklardi. Bir-
likte goriilen komorbiditenin JIA siirecine etkisi komorbi-
ditenin kendisinin tedavi ve takip siirecine gore degisecek-
tir. Ancak biz ¢alismamizin dizayni1 geregi genel olarak
komorbidite varliginin JIA siirecine etkisini degerlendir-
dik. Bu durum caligmamizin en 6nemli kisitliligidir. Diger

bir kisithligimiz ise retrospektif bir ¢aligma olmasidir.

Sonug olarak galismanuzda JIA’da goriilen komorbiditele-
rin hastalik aktivasyon, sekel ve saglik kalitesine etkisini
tespit etmedik. Ancak komorbidite varligmin tedavi segi-
minde etkili olabilecegini gosterdik. JIA hastalarinda ko-
morbiditelerin hastalik siirecine etkisini inceleyen daha
kapsamli ve ileriye doniik aragtirmalarin yapilmasi bu ko-

nuda daha net bilgiler saglayacaktir.
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A Bioinformatics Approach to Male Infertility, MicroRNAs, and Targeted Genes

Erkek Infertilitesi ile Tlgili MikroRNA'lara ve Hedef Genlere Biyoinformatik Yaklagim

Murat KAYA!

0z

Amag: Infertilite, diinya gapinda ciftlerin yaklasik %12'sini etkileyen bir saglik sorunudur. Infertilite olusumunda erkek kaynakli
sorunlarin pay1 yaklasik %50'dir. Birgok hiicresel siirecte rol oynayan mikroRNA (miRNA)'lar, spermatogenez siirecinde de kritik rol
iistlenmektedir. Anormal miRNA ifadesinin erkek fertilitesi iizerinde zararli etkilerinin oldugu gdsterilmistir. Infertilite ile iligkili gen-
lerdeki genetik degisikliklerin yani sira miRNA'lar gibi gen ekspresyonunu degistiren epigenetik faktorlerin de infertilite siirecinde
kuskusuz rolii vardir. Bununla birlikte, infertilite ile ilgili genlerle hangi miRNA'larin iligkili oldugu tam olarak bilinmemektedir. Bu
¢aligmanin amaci, gesitli biyoinformatik araglar kullanilarak infertilite ile iligkili genlerin diizenlenmesinde rol oynayabilecek miR-
NA'lar belirlemektir.

Araclar ve Yontem: Calismada ilk 6nce Erkek Infertilitesi Bilgi Bankas1 (MIK) veri tabanindan infertilite ile iliskili genler segildi.
Segilen genlerin yolak analizi, bu genlerle ilgili protein-protein etkilesimi (PPI) ve hub proteinler, Elsevier pathway veri tabani ve
Enrichr araci ile ortaya ¢ikarildi. Ardindan infertilite ile iligkili genleri etkileyebilecek miRNA'lar belirlendi. Daha sonra miRNA-
hedef gen iligkisinin erkek infertilitesine etkisi miRPathDB 2.0 veritabani, StarmiR ve miRNet gibi ¢esitli in siliko araglar kullanilmak
suretiyle biyoinformatik olarak ortaya ¢ikarildi.

Bulgular: MIK veri tabanindan Erkek infertilitesi ile iligkili 21 gen segildi ve bu genlerin ifadesini biyoinformatik olarak diizenlemesi
en muhtemel 15 miRNA belirlendi. Ayni zamanda segilen erkek infertilite genleriyle iligkili olabilecek 10 hub protein tespit edildi.
Sonug¢: Biyoinformatik ¢aligma sonuglarimiz, miR-34a-5p ifade degisiminin CREM, LAMP3, AGBL5, FOXM1 genleri araciligiyla
ayrica miR-335-5p'nin CFAP65, CFTR ve GAPDHS genleri iizerinden erkek infertilitesine neden olabilecegini gostermektedir.

Anahtar Kelimeler: erkek infertilitesi; miR-335-5p; miR-34a-5p
ABSTRACT

Purpose: Infertility affects nearly 12% of couples worldwide, with a male factor being the primary or contributory reason in around
50% of cases. MicroRNAs (miRNAs) are essential post-transcriptional regulators in the spermatogenesis process, and dysregulated
miRNAs have been shown to have harmful effects on male fertility. However, it is unclear which miRNAs are associated with infer-
tility-related genes. The aim of this study is, to identify miRNAs that may be involved in the regulation of infertility-related genes
using various bioinformatics approaches.

Materials and Methods: The study first selected genes associated with infertility from the Male Infertility Knowledge Base (MIK)
database. Pathway analysis of the defined genes, protein-protein interaction (PPI), and hub proteins related to these genes were revealed
by the Elsevier pathway collection database and Enrichr tool. Following that, miRNAs that can influence infertility-related genes were
determined, and the influence of the miRNA-target gene connection on male infertility was established bioinformatically using various
in silico tools such as miRPathDB 2.0 tool, StarmiR, and miRNet.

Results: 21 male infertility associated genes were selected from the MIK database and 15 miRNAs that are most likely to regulate
these genes were identified bioinformatically. 10 hub proteins related to defined male infertility genes were analyzed.

Conclusion: Our bioinformatic study results indicate that miR-34a-5p dysregulation may contribute to infertility through CREM,
LAMP3, AGBL5, FOXM1 genes and also miR-335-5p may cause infertility via the CFAP65, CFTR, and GAPDHS genes.

Keywords: male infertility; miR-335-5p; miR-34a-5p

Received: 02.11.2022; Accepted: 21.04.2023
1 Istanbul University Faculty of Medicine, Department of Medical Genetics, Department of Internal Medicine, Istanbul, Tiirkiye.

Corresponding Author: Murat Kaya, Istanbul University Faculty of Medicine, Department of Medical Genetics, Department of Internal Medicine, Istanbul, Tiirkiye.
e-mail: kmurat@istanbul.edu.tr

How to cite: Kaya M. A bioinformatics approach to male infertility, microRNAs, and targeted genes. Ahi Evran Med J. 2023;7(3):296-303.
DOI: 10.46332/aem;j.1198311

©Copyright 2023 Ahi Evran Medical Journal by Kirgehir Ahi Evran Medical Faculty (https://dergipark.org.tr/en/pub/aemj)

Ahi Evran Med J 2023 Open Access https://dergipark.org.tr/en/pub/aemj This article is distributed under the terms of the Creative Commons
Attribution-NonCommercial-NoDerivatives 4.0 International Licence



https://orcid.org/0000-0003-2241-7088

Ahi Evran Med J. 2023;7(3):296-303

INTRODUCTION

Infertility is defined by the World Health Organization
(WHO) as the failure to conceive following at least one
year of regular, sexual contact without protection.! Accor-
ding to the Global Burden of Disease survey, the preva-
lence of infertility increased by 0.370% in women and
0.291% in the male population in recent years.? Male in-
fertility is caused by a variety of reasons, including conge-
nital or idiopathic conditions that disrupt spermatogenesis.
Many health issues may impact male fertility, emphasizing
the importance of a complete patient screening to deter-
mine treatable or reversible lifestyle variables or medical
diseases. The utilization of assisted reproductive tech-
niques has substantially improved infertile individuals'
willingness to have biological children.® Spermatogenesis
is a complex, multi-step process. Various defects in the
spermatogenesis process can result in male infertility, male
reproductive system illnesses, and even malignancy.* In-
fertile men's spermatogenic dysfunction can be caused by
many factors, and the precise molecular pathways remain
unknown. Although sperm evaluation remains the gold
standard for detecting and managing male infertility, more
advanced diagnostic methods are required to assess sperm
quality and function.?

Numerous genes have been associated with male infertility
in the literature. For example in the last thirty years, many
studies have revealed the effect of CFTR mutations on
sperm function. Studies have shown that poor sperm qua-
lity or low fertilization rate in I\VVF increases due to CFTR
gene mutations.> FOXML1 is a gene that is closely associa-
ted with infertility and encodes a very important transcrip-
tion factor for the G2/M phase transition. It has been
shown that the balance between FOXM1 gene and NA-
NOS3 gene or FOXM1-PUM1 expression levels may be
associated with testicular cancer.® GAPDHS is a sperm-
specific glycolytic enzyme involved in the production of
the energy required during spermatogenesis and sperm
motility.” OAZ3 is a testicular-specific gene that has been

reported to have a major impact on male fertility.®

MicroRNAs (miRNAs) are known to be involved as key
players in many biological processes, including spermato-

genesis. The first publication on altered miRNA expres-

sion in nonobstructive azoospermia (NOA) participants re-
vealed that 154 miRNAs were differently downregulated
and 19 elevated in NOA patients compared to fertile ma-
les.® MiR34b/c and miR-449 deletion in mice has been de-
monstrated to disrupt both meiosis and sperm maturation,
leading to oligoasthenoteratozoospermia (OAT).1° In the
study of Salas-Huetos et al., it was demonstrated that miR-
34b-3p plays a role in the regulation of male meiosis via
the E2F-pRB pathway, and miR-132-3p is associated with
sperm differentiation and cell cycle progression via
MycC.1t

Although the effect of genetic mutations in various genes
on infertility is better understood, the molecular mecha-
nisms of miRNA-induced infertility are still unclear. It is
necessary to first determine which miRNAs are involved
in the regulation of infertility-related genes. The goal of
our study is to identify miRNAs that may have a role in the
regulation of infertility-related genes utilizing various bio-
informatics approaches. For this purpose, in the study, first
of all, genes related to infertility were determined.
Pathway analysis of these genes, PPI interaction and hub
proteins that may be related to these genes were determi-
ned. Afterward, miRNAs that can regulate infertility-rela-
ted genes were identified and the effect of miRNA-target
gene relationship on male infertility was demonstrated bi-

oinformatically.

MATERIALS and METHODS

Identifying Genes Associated with Infertility

The Male Infertility Knowledge Base (MIK)
(http://mik.bicnirrh.res.in/index.html) database was used
to identify infertility-related genes. During the gene selec-
tion process from the MIK, genes with a PubMed Identifier
(PMID) evidence number of 6 or more in high-throughput
datasets were included in the investigation. MIK is a useful
data repository recently developed to support the elucida-
tion of the complex genetic etiology of male infertility. In
this database, information about 17000 gene-related
pathways, gene ontology, and gene and sequence-based
analysis tools are integrated and presented to the user. The
(MSigDB)
(https://www.gsea-msigdb.org/gsea/msigdb) tool and Orp-

Molecular Signatures Database

hanet  (https://www.orpha.net/consor/cgi-bin/index.php)
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databases were used to confirm whether the identified ge-
nes are relevant to infertility. MSigDB is a repository of
many thousands of annotated gene sets. It is organized into
two catalogs: Human and Mouse.

Pathway Analysis of Selected Infertility-Associated Ge-
nes and Hub PPI Analysis

The Elsevier pathway database was used for detection
pathway analysis and PPI analysis constructed using En-

richr (https://maayanlab.cloud/Enrichr/) tool.

Identification Of Mirnas That Match Infertility-Rela-
ted Genes

MiRNAs matching selected infertility-related genes were
identified using miRNet tool (https://www.mirnet.ca/). Po-
tential sequence matching between miRNAs and genes
STarMir
(https://sfold.wadsworth.org/cgi-bin/index.pl).

was revealed using tool

Pathway Analysis of Selected Potential miRNAs Asso-
ciated with Infertility

Pathway analysis of defined miRNAs was performed via
the miRPathDB 2.0
sh.de/overview.html).

tool  (https://mpd.bioinf.uni-

Table 1. Comparison of miRNAs matching selected infertility 21
literature.

Comparison of Selected Potential mRNAs with High-
Throughput Studies and ldentification of More Mea-
ningful Mirnas By Literature Search

Selected potential infertility-related miRNAs were compa-
red with the results of 3 important High-throughput studies
to identify candidate miRNAs that may be more closely
connected with infertility (Table 1).

Statistical Analysis

Functional enrichment evaluations were carried out using
free platforms. The statistical cut-off for enrichment analy-
sis in tools was set at P-value<0.05 by default.

RESULTS

Selected Infertility-Associated Genes

21 infertility associated genes were selected from the MIK
database. Confirmation analysis via MSigDB database re-
vealed that most of these genes could be related to sperma-
togenesis (P=0.0003659). The Orphanet database has also
validated the link between these genes and infertility
(Table 2).

genes with the findings of three high-throughput studies published in the

miRNAs P-value Fold Change Regulation Reference/Study
hsa-miR-16-5p 0.00023 10.7 Down 12 (study-1)
hsa-miR-210-3p 0.0008 23 Up 12 (study-1)
hsa-miR-146a-5p 0.002 21 Up 12 (study-1)
hsa-miR-129-2-3p 0.02 2.2 Up 12 (study-1)
hsa-let-7b-5p 0.009 2.7 Up 12 (study-1)
miR-26b-5p 0.0025 5.7 Up 12 (study-1)
miR-335-5p 0.004 3.8 Down 12 (study-1)
miR-374a-5p 0.007 29 Up 12 (study-1)
hsa-let-7a-5p 0.005 27 Up 12 (study-1)
hsa-miR-34a-5p 0.009 4.7 Up 13 (study-2)
miR-335-5p 0.005 3.9 Down 13 (study-2)
hsa-miR-1-3p 0.02 1.9 Up 1 (study-3)

Pathway Analysis and Defining Hub Proteins

Based on the Elsevier pathway collection database, selec-
ted 21 genes were found to be associated with male infer-
tility (p=0.00004424). These genes are also associated

with diseases such as transcytosis, cystic fibrosis, prostate
cancer, as well as infertility (Figure 1). The hub proteins
of the selected genes are demonstrated in Figure 2. Of
these genes, APP and CDK1 have been associated with in-
fertility in the literature (Table 3).

Table 2. The selected 21 genes and their association with different diseases (Orphanet Augmented 2021). (Adj. p-value: Adjusted p-value,

Odds R.: Odds Ratio, C.Score: Combined Score).
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Disease P-value Adj. p-value Odds R. C.Score
Non-syndromic male infertility 1.042e-7 0.00002615 56.97 915.8
Situs inversus totalis 0.000004 0.0005 445 546.8
Primary ciliary dyskinesia 0.00001 0.0009 353 403.3
Retinal macular dystrophy type 2 0.004 0.11 21.1 112.0
Orofaciodigital syndrome type 3 0.004 0.11 21.1 112.0

Table 3. Hub proteins of the selected 21 infertility-associated genes (https://maayanlab.cloud/Enrichr/). (Adj. p-value: Adjusted p-value, Odds

R.: Odds Ratio, C.Score: Combined Score).

Gene Name P-value Adj P-value Odds R. C.Score
APP 0.02734 0.3023 8.48 30.52
CREBBP 0.04739 0.3023 6.23 19.00
PRKCB 0.04841 0.3023 6.15 18.63
PRKG1 0.11970 0.3023 8.27 17.56
CDK1 0.03045 0.3023 4.91 17.14

kociated with Cystic Fibrosis

ing in Prostate Cancer

eptor Signaling Impairment in Retinitis Pigmentosa
(ntestinal lon and Fluid Homeostasis

AMP Promote Immunosuppression by Treg Cells

Figure 1. Diseases that are most likely to be linked to the selected
21 genes according to the Elsevier pathway collection database
(p=0.00004424). (Obtained using https://maayanlab.cloud/En-
richr/ database).
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Figure 2. The hub proteins of the selected 21 genes.

Potential Infertility-Related miRNAs

There were 474 edges of 319 miRNAs associated with 21
genes identified in the initial analysis in MIK. We then re-
duced it to 86 miIRNAs and 241 edges by selecting
"miRNA nodes only" as "degree cut off: 1.0" in the analy-
sis. We then selected 15 miRNAs by confirming with star-
miR and miRWalk (Figure 3).
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@ tisa-mir210-3p
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@ hsa-mir-26b-5p @ vore:

@ Tstiaxiet
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@ fiersa
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DNAH17
DNAH6

@ hsa-mir-146a-5p
@ hsamir-155-5p
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@) hisa-mir-3425p

@ hsalet-7a5p
Figure 3. miRNAs capable of targeting 21 selected genes.

Pathway Analysis Results of the Selected Potential In-
fertility-Related miRNAs

Figure 4. represents the pathways of the 15 chosen miR-
NAs. Almost all of these miRNAs, which play a range of
biological roles, have been related to cancer.
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miRNAs

Heatmap

10

Figure 4. The relationship between 15 chosen miRNAs and diseases.

Comparison of the selected potential miRNAs and
High-throughput studies

miRNAs targeting infertility-related genes in the current
study were compared with three high-throughput studies'
results (study-1:12, study-2:%3, study-3:14) (Table 1). In the
first of these studies, which included nine AZS men, mic-
roarray analysis revealed that 50 miRNAs were ove-
rexpressed and 27 miRNAs were down-regulated in AZS
spermatozoa compared to the control group.’? In the se-

cond study which was performed on spermatozoa samples

obtained from 10 AZS individuals, 736 miRNAs were eva-
luated and it was reported that 26 miRNAs were up-regu-
lated and 6 miRNAs were down-regulated.®® In the third
profiling study comparing thirty-nine individuals with idi-
opathic AZS and 35 healthy fertile individuals, 18 miR-
NAs with altered expression were detected.’* Of the 15
miRNAs evaluated in our study, 9 miRNAs overlapped
with study-1. miR-335-5p was shown to be downregulated
in both study-1 and study-2. MiR-34a-5p was detected

only in study 2, whereas miR-1-3p was found only in

study-3.
y
5,
hsa-miR-34a-5p A
y hsa-miR-3355p
’ *  CREM gene
5 CFAPGS gene
————s hsamiR-34a-Sp
§- y s LAMP3 gene
£
Tuun' hsamiR-335-5p
ACAU
F==Al" 0 0 CFTR gene
—y  hsa-miR-340-Sp 210
ey AGBLS gene
. & hsa-miR-335-5p
UGUAA
i g wme SCAUY, GAPDHS gene
hsa-miR-34a-5p v 1
2w §
¥ ——t  FOXM1 gene té
a b

Figure 5. a) Matching between miR-34a-5p and potential target genes' sequences. b) Matching between miR-335-5p and potential target genes'

sequences.
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DISCUSSION

The relationship between the CREM gene, which plays a
vital role in spermatogenesis, and infertility has been
known for many years.'56 Nevertheless, evidence to es-
tablish the link between the CREM gene and miRNAs are
limited.

Few high-throughput miRNA expression investigations on
spermatozoa samples from AZS men have been perfor-
med.1214 If the results of three of these limited studies
(study-1, study-2, study-3) are compared, only the hsa
miR-3609 overlaps (Table 1). The partial inconsistency in
the results of these three miRNA expression studies could
be due to various reasons. For instance low RNA amount,
different measurement methods, molecular mechanism
complexity of AZS, etc. However, it is noteworthy that 9
of the 15 selected miRNAs in our study overlapped with
those in study-1. Many of the 15 miRNAs have been as-
sociated with infertility in the literature. For instance, miR-
16-5p is one of these mMiRNAs. In the miRNA microarray
study of Liu et al., miRNA expressions in normal semen
of 86 healthy men and abnormal semen samples of 86 ste-
rile men were compared. In the study results, it was found
that the expression of 7 miRNAs increased, and the expres-
sion of 6 miRNAs, including miR-16-5p, decreased (con-
firmed by gRT-PCR).” miR-16-5p may be an important
miRNA for male infertility, our study results support the
literature findings because our study results suggest that
miR-16-5p has the potential to regulate the expression of
infertility-related genes such as OAZ3, NCAM1, LAM3,
FOXML1.

It has been revealed that miR-210-3p may play a role in
sperm cell apoptosis by activating caspase-3.8 According
to current study results, miR-210-3p may play a role in in-
fertility by regulating the expression of infertility-related
genes such as OAZ3, HERC4 and INPP5A. Another pro-
minent miRNA according to the study is miR-155-5p. This
miRNA is an oncogenic miRNA (oncomiR) and it has
been associated with many cancers?®. At the same time, it
has been proposed that miR-155-5p, which is reported to
be closely related to infertility, may be a candidate biomar-

ker for infertility.?

miR-34a-5p is one of the important tumor suppressor
miRNAs (TsmiR) associated with many cancers.?! Studies
show that miR-34a-5p may also play a critical role in in-
fertility. Momeni et al. showed that miR-34a-5p is down-
regulated in sperm samples of infertile men. It was empha-
sized that the abnormal decrease in miR-34a-5p expression
may be associated with hypermethylation in the promoter
region of miR-34a-5p.? As seen in Figure 5a, miR-34a-5p
dysregulation may contribute to infertility through CREM,
LAMP3, AGBL5, FOXM1 genes.

Glycolysis can provide energy for sperm cell motility via
anaerobic respiration. MiRNAs are known to engage in the
glycolytic process by regulating target genes. Reduced
expression of let-7b-5p has been demonstrated to reduce
glycolysis in asthenozoospermia through inhibiting
AURKB.Z The relationship between let-7b-5p and inferti-
lity has also been shown in different studies. For example,
in the study of Abhari et al., let-7b-5p was demonstrated
to be significantly decreased in the sperm of oligospermia
men compared to the sperm of fertile men.?* The present
study results show that let-7b-5p may play a role in the in-
fertility process through genes such as CREM and
FOXML.

It has been reported that miR-335-5p, which was downre-
gulated in both study-1 and study-2, may be closely related
to infertility.?> miR-335-5p may be associated with infer-
tility by regulating the expression of CFAP65, CFTR,
GAPDHS genes (Figure 5b).

The most relevant gene in the PPI analysis of the selected
genes was found to be APP (Table 3). APP is a gene with
cellular functions such as cell motility, adhesion, apoptosis
and intercellular signaling and is associated with male in-
fertility.?6 CDKZ1, another gene that was significant in PPI
analysis, has also been reported to be required for male fer-

tility by playing a role in male meiotic progression.?’

According to the results of miRNA pathway analysis, it is
striking that the selected miRNAs are more associated with
cancer (Figure 4). The fact that a large part of miRNA re-
search is on cancer diseases may explain this situation.
However, the number of research focusing on the relati-
onship between infertility and miRNAs is limited. With
new research on the relationship between infertility and
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miRNAs, it will be revealed that many more miRNAs are
closely related to infertility than are currently known. The
infertility-related miRNAs and genes identified by bioin-
formatics approaches in our work should be supported by
in vitro and in vivo techniques. As a result, the function of
the miRNAs- targeted genes connections in the mecha-
nism of male infertility can be revealed, and the complica-
ted mechanism of male infertility may be partially elucida-
ted.
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Lityum Testinin Olciim Belirsizliginin Degerlendirilmesi

Evaluation of Measurement Uncertainty of Lithium Testing

Cemal POLAT!

oz

Amag: Laboratuvarimizda lityum testinin 6l¢lim belirsizligini hesaplamak ve uluslararasi kuruluglarin belirledigi % total izin verilen
hata (%TEa) degerleriyle karsilagtirmaktir.

Araclar ve Yontem: Caligma 01 Ocak 2021 — 30 Eyliil 2021 tarihleri arasini1 kapsamaktadir. Veriler laboratuvar bilgi sisteminden
geriye doniik olarak elde edildi. Laboratuvarimizda lityum testi serum numunesinde Siemens ADVIA 2400 otonalizoriinde
spektrofotometrik yontemle analiz edilmektedir. Lityum testinin 6l¢iim belirsizligi Nordtest teknik raporu 537’ye gore hesaplandi.
Bulgular: Caligmamizda lityum testi i¢in i¢ kalite kontrol belirsizlik degeri %4.37, dig kalite kontrol belirsizlik degeri %2.093 ve
genigletilmis belirsizlik degeri ise %95 giiven araliginda %13.92 olarak tespit edildi.

Sonug: Calismamizda lityum testinin Sl¢iim belirsizligi CLIA’88’nin belirledigi %TEa degerine gore kabul edilebilir diizeyde
bulunmugtur. Fakat Rilibak’in belirledigi %TEa degerine gore ise kabul edilebilir diizeyinin diginda tespit edilmistir. Lityum testi bagta
olmak iizere laboratuvar testlerimizin kalite standartlarinin artirilmasi diistiniildii. Laboratuvarlarda testlerin 6lgiim belirsizliginin
hesaplanmasi ve gerektiginde ulagilabilir olmasi laboratuvarlarin kalitesinin artmasina ve klinisyenlerin hastalarina yonelik klinik karar
stireglerine yardimei olabilir.

Anahtar Kelimeler: dis kalite kontrol; i¢ kalite kontrol; 6l¢iim belirsizligi
ABSTRACT

Purpose: Our aim was to calculate the measurement uncertainty of the lithium test in our laboratory and compare it with the % total
allowable error (% TEa) values determined by international organizations.

Materials and Methods: The study covers the period between 01 January 2021 and 30 September 2021. Data were obtained from the
laboratory information system retrospectively. Lithium in serum samples are analyzed by spectrophotometric method in Siemens
ADVIA 2400 autoanalyzer. The measurement uncertainty of the lithium test was calculated according to the Nordtest technical report
537.

Results: The internal quality control uncertainty value for lithium testing was 4.37%, the external quality control uncertainty value
was 2.093% and the extended uncertainty value was 13.92% at the 95% confidence interval in our study.

Conclusion: In our study, the measurement uncertainty of the lithium test was found to be acceptable compared to the TEa% value
determined by CLIA'88. However, it was determined to be outside the acceptable level according to the TEa% value determined by
Rilibak. It is considered essential to enhance the quality standards of our laboratory tests, particularly the lithium testing. Calculating
the measurement uncertainty of tests in laboratories and making them available when necessary can help improve the quality of
laboratories and assist clinicians in making clinical decisions for their patients.

Keywords: external quality control; internal quality control, measurement uncertainty
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GIRiS

Tiim 6l¢iimler belirli hatalardan etkilenirler. Olgiim belir-
sizligi, bize 6l¢iim hatasinin bityiikliigiiniin ne kadar ola-
bilecegi hakkinda bilgi verir. Bu nedenle dl¢iim belirsiz-
ligi, raporlanan sonucun énemli bir pargasidir.! Olgiim be-
lirsizligi, olciilen sonug ile birlikte raporlanan ve 6l¢iilen
biiytikliikle makul olarak iliskilendirilebilecek degerlerin
dagilimim gésteren istatistiksel bir parametredir. Olgiim
belirsizligi ile elde edilen sonug, kantitatif olarak ifade edi-
lir.2 Olgiim belirsizligine, veriyi kullanacaklara dogru ka-
rar vermede ve laboratuvarlarmn kendi 6l¢iim kalitesini

dogrulamak i¢in ihtiya¢ duyulur.!

Hata kavrami haric; matriks etkisi, interferanslar, referans
materyaller, kiitle ve hacimsel belirsizlikler, ¢evresel ne-
denler, 6l¢lim yontemleri ve prosediirleri gibi pek ¢ok ne-
den 6lgiim sonuglarinm belirsizligine katkida bulunabilir.?
International Vocabulary of Metrology (VIM2,VIM3),
Guide to Expression of Uncertainty in Measurement
(GUMI) gibi kuruluglar hesaplamanin nasil yapilacagina
dair metrolojik teknikler sunmaktadirlar. Fakat 6l¢iim be-
lirsizliginin nasil hesaplanacagina dair halihazirda bir fikir
birligi yoktur.* Olgiim belirsizligi hesaplanmasinin zor ol-
mast ve bu konuda halihazirda bir fikir birligi olmamasi
nedeniyle ¢esitli kilavuzlar yaymlanmigtir.>® Bu kilavuz-
lardan Nordtest teknik raporu 537 dl¢lim belirsizligi he-
saplamada pratik, anlasilabilir ve yaygin bir uygulama

sunmay1 amaglamistir.!

Lityum ilac1 bagta bipolar bozukluklar olmak iizere duy-
gudurum bozukluklarinin tedavisinde yaygin olarak kulla-
nilir.58 Lityumun terapétik indeksi (0.6-1.2 mEq/L) dardir.
Bu ilac1 kullanan hastalarin diizensizliklerinden dolay1 en-

toksikasyon i¢in baslica risk faktorleridir. Bu nedenle 6zel-

likle hastalarin idame tedavisinde entoksikasyon riskine is-
tinaden diisiik doz lityum kullanimu tercih edilmektedir.®1°
Bu durumda laboratuvarlarm hizli ve giivenilir bir hizmet

saglamalar1 5nem tagimaktadirlar.!!

Bu ¢aligmanin amaci, laboratuvarimizda spektrofoto met-
rik yontemiyle tayin edilen lityum testinin 6l¢iim belirsiz-
ligini Nordtest teknik raporu 537’ye gére hesaplamak,
CLIA’88 ve Rilibak’in % toplam izin verilen hata (%TEa)

degerleriyle karsilagtirmaktir.
ARACLAR ve YONTEM

Caligma verileri Isparta Sehir Hastanesi, Merkez Labora-
tuvari, Biyokimya Boliimiinden elde edildi. Bu ¢alisma
icin Siileyman Demirel Universitesi Tip Fakiiltesi Klinik
Aragtirmalar Etik Kurulundan onay alindi (25.02.2022 ta-
rih ve 71 sayilr). Calisma 01.01.2021 - 30.09.2021 tarihleri
arasini kapsamaktadir. Veriler laboratuvar bilgi sistemin-
den geriye doniik olarak elde edildi. Laboratuvarimizda lit-
yum testi serum numunesinde Siemens ADVIA 2400 oto-
nalizoriinde spektrofotometrik (endpoint) yontemle analiz
edilmektedir. Laboratuvarimizda lityum testi i¢in i¢ ve dig
kalite kontrol programi uygulanmaktadir. Lityum testinin
6l¢tim belirsizligini hesaplamada: a) Bio-Rad Lyphocheck
Assayed Chemistry Control 1 (Lot: 26481) ve Control 2
(Lot: 26482) i¢ kalite kontrollerden 3 aylik ve b) External
Quality Assurance Services (EQAS) programindan elde
edilen dis kalite kontrollerden 8 aylik veriler kullanildi.
Lityum testinin 6l¢lim belirsizligi, Nordtest teknik raporu
537’ye gore hesaplandi.! Nordtest teknik raporuna gore lit-
yum testinin 6l¢iim belirsizligi hesaplamada agagidaki asa-
malar takip edildi. Bu asamalarda hesaplamada cesitli for-

miiller kullanilmigtir (Tablo 1).

Tablo 1. Nordtest teknik raporu 537 gore lityum testinin dlgiim belirsizligi hesaplanmasinda kullanilan formiiller.!2

%CV (Standart sapma / Laboratuvar ortalamasi) X 100

uRwW V[(CV1)+ (CV2)2)2

RMS bias ' Y(bias)? /n = Dig kalite kontrol katilim sayst.

uCref sR /\'n = aym yontem ve ayni cihazi kullanan ortalama laboratuvar sayisi
ubias \ RMS bias 2 + uCref 2

u \ uRw? + ubias 2

U kxu

CV: Varyasyon katsayisi. URW: Laboratuvar i¢i tekrar iiretilebilirlik. SR: Laboratuvarlar arasi tekrar tiretilebilirlik. ubias: Standart belirsizlik u: Standart kombine
belirsizlik. U: Genisletilmis belirsizlik degeri. K: %95 giiven araligini temsili i¢in k degeri 2 olarak kabul edilmistir.
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1. Asama: Laboratuvar i¢i tekrar iiretilebilirlik (uRw) he-
sapland1. Hesaplamada 3 aylik iki seviyeli i¢ kalite kontrol
materyalinin verileri kullanildi. uRw varyasyon katsayila-

rindan (%CV) hesaplandi.

2. Asama: Dis kalite kontrol verilerden; bagimsiz sapma
degerlerinin kok kare ortalamasi (RMS bias) ve belirsizlik
bileseni (uCref) hesaplandi. uCref degerinin hesaplanma-
sinda rolatif standart sapma (sR) degeri kullanild1. sR he-

saplanmas1 % CV hesaplanmas gibidir.

3. Asama: Standart belirsizlik (ubias) hesaplandi.

4. Asama: Standart kombine belirsizlik (u) hesaplandi.

5. Asama: Genisletilmis belirsizlik degeri (U) hesaplandi.

Istatistiksel Analiz

Verilerin istatistiksel analizinde Microsoft Excel 2010
programindan faydalanilmustir. Verilerin tasnifinde tanim-
layici istatistikler yani sira tanimlayici istatistiklerin de da-

hil oldugu hesaplamaya dayali formiiller kullanilmustir.

BULGULAR

Laboratuvarimizda lityum testi i¢in i¢ kalite kontrol veri-
lerinden hesaplanan belirsizlik degeri %4.37 (Tablo 2), dis
kalite kontrol verilerinden hesaplanan belirsizlik degeri
%2.093 (Tablo 3) ve genisletilmis belirsizlik degeri ise
913.92 olarak tespit edildi (Tablo 4).

Tablo 2. Lityum testinin i¢ kalite kontrol verilerine ait say1, ortalama, SD, %CV ve uRw degerleri.

. Lityum
Lityum n Ortalama SD %CV__uRw
Kontrol 1 45 0.60 0.03 5.00
Kontrol 2 47 1.93 0.07 363 437
n: Sayi. SD: Standart sapma. CV: Varyasyon katsayisi. URw: Laboratuvar i¢i tekrar tiretilebilirlik.
Tablo 3. Lityum testinin dig kalite kontrol verilerine ait %CV, Bias, RMS bias ve uCref degerleri.
Lityum n Ortalama SD %CV Bias RMS bias uCref
1. Omek 15 1.27 0.051 4.02 0.00
2. Ormek 17 2.43 0.070 2.89 0.00
3. Omek 15 3.18 0.160 5.03 2.20
4. Ormek 14 1.29 0.029 222 2.33 4.99 2.093
5. Ornek 16 0.24 0.039 16.20 12.13
6. Ornek 15 2.39 0.108 4.53 4.60
7. Ormek 12 0.26 0.065 24.90 3.85
8. Omek 16 123 0.062 5.07 2.44

n: Ayni yontem ve aym cihazi kullanan laboratuvar sayisi. SD: Standart sapma. CV: Varyasyon katsayisi. RMS bias: V Y (bias)?/ dis kalite kontrol katilim sayis1.

uCref: Dis kalite kontrol verilerinden elde edilen belirsizlik bilesenidir.

Tablo 4. Lityum testinin standart, kombine ve genisletilmis belirsizlik degerleri.

Test Standart Belirsizlik

Kombine Belirsizlik

Genisletilmis Belirsizlik*

Lityum 5.41 6.96

13.92"

*. CLIA’88’in lityum testi igin belirledigi %TEa degeri %20 ve Rilibak’m belirledigi %TEa degeri %12’dir.}>
** Tablo 3’teki 5.6rnek harig tutuldugunda lityumun genisletilmis belirsizlik degeri 10.92 olarak tespit edilmistir.

TARTISMA

Olgiim belirsizligi bir kalite gostergesidir. Olgiilen sonug
ile birlikte raporlanir. Hekimler ve hastalar i¢in 6l¢iim so-
nuglarinin yorumlanmasina yardimei olabilir.*® Olgiim be-
lirsizliginin dl¢iilen deger ile raporlanmast bir giivensizlik
gostergesi olmayip 6l¢iimiin hangi aralikta yer alabilece-
gini gostermesi, kalite bakimindan oldukga 6nemlidir. La-
boratuvarlarda 6l¢iim belirsizligine neden olan birgok fak-
tor vardir.? Cesitli kuruluslar, bu faktdrlerin neden oldugu

6l¢lim belirsizliginin laboratuvar testleri i¢in kabul edile-

bilir siirlarmi (%TEa) belirlemislerdir.*34 Her laboratu-
var bu sinirlart goz 6niinde bulundurarak 6l¢iim belirsizli-
gini hesaplayabilir. Fakat halihazirda 6l¢tim belirsizliginin
nasil hesaplanacagina dair bir anlasma yoktur. Bu nedenle
laboratuvar uzmanlar1 hangi verilerin ve hangi formiiliin
kullanilmas1 gerektigine karar vermelidirler.’® Caligma-
mizda lityum testinin 6l¢iim belirsizligini hesaplamada
Nordtest teknik raporu 537 kullanildi.! Buna gére ¢alisma-
mizda lityumun genisletilmis Sl¢iim belirsizligi %13.92
diizeyinde tespit edildi. Ozbek ve ark.!” lityumun dlgiim
belirsizligini ISO21748 kilavuzuna gore hesaplamiglar ve
%10.05 olarak tespit

Olgiim  diizeyini etmislerdir.

306



Ahi Evran Med J. 2023;7(3):304-308

CLIA’88’in lityum igin Dbelirledigi %TEa degeri
%20°dir.®3 Rilibak’1n lityum testi i¢in belirledigi %TEa de-
geri ise %12°dir.}* Calismamizda lityum diizeyi CLIA 88
gore kabul edilebilir diizeyde iken Rilibak’a gore ise lit-
yum i¢in belirlenen %TEa degerinin biraz iizerindedir. Ca-
lismamizdaki i¢ kalite kontrollere ait %CV oranlarindaki
yiikseklik ve dis kalite kontrol programindaki laboratuvar
katthm sayisinin azligr lityumun Slgiim belirsizliginin
yiikselmesine neden olmus olabilir. Nitekim kit prospek-
tiisiine gore caligmamizdaki %CV daha yiiksek bulunmus-
tur. Bu nedenle otoanalizor ve reaktiflere yonelik diizenle-
yici Onleyici faaliyet baslatilmasi diigtiniildii. Dis kalite
kontrol verilerimizden 5. 6rnekte (Tablo 3) belirgin sapma
meydana gelmistir. 5. 6rnek verisi 6l¢iim belirsizligi he-
saplamamizda etkili oldugu tespit edilmistir. 5. Ornek ha-
ri¢ tutuldugunda lityumun 6l¢iim belirsizliginin CLIA’88
ve Rilibak’in %TEa degerlerine gore kabul edilebilir se-
viyede oldugu goriilmiistiir (Tablo 4).

ISO/IEC 17025°e gore Olgiim belirsizliginin tespiti gere-
kir.18 Ulkemizde Saglik Bakanligi’nin saglikta kalite stan-
dartlarina gore laboratuvarlarda testlerin 6l¢tim belirsizli-
ginin hesaplanmasi zorunlu degildir. Fakat testlerin dl¢iim
belirsizliginin hesaplanmasi ve gerektiginde ulasilabilir ol-
mast laboratuvarlarin kalitesinin artmasina ve klinisyenle-
rin hastalarma yonelik klinik karar siireglerine yardimet

olabilir.2®

Sonug olarak ¢aligmamizda lityum testinin 6l¢tim belirsiz-
ligi uluslararas1 kuruluglardan CLIA’88’in belirledigi
%TEa degerine gore kabul edilebilir diizeyde bulunmus-
tur. Fakat Rilibak’in belirledigi %TEa degerine gore ise
kabul edilebilir diizeyinin disinda tespit edilmistir. Lityum
testi basta olmak iizere laboratuvar testlerimizin kalite
standartlarmim artirilmasi diisiiniildii. Lityumun terapdtik
araliginin dar olmasi ve lityum ilac1 kullananlarin diizen-
sizliklerinden dolay1 entoksikasyon riski olmasi nedeniyle
lityum testinin sonuglarini yorumlamada 6l¢iim belirsizligi

ile birlikte degerlendirilmesi faydali olabilir.
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Comparison of the Effectiveness of Topical and Oral Beta Blockers in the

Treatment of Childhood Hemangiomas

Cocukluk Cag1 Hemanjiomlarimin Tedavisinde Topikal ve Oral Beta-blokerlerin

Etkinliginin Karsilastirilmasi

Kerim Faruk YUKSEL* Yasar KANDUR' "~ Aysegiil ALPCAN*"~ Serkan TURSUN!

Sevde Nur VURAL! Meryem ALBAYRAK?

Amag: Hemanjiomlar ¢ocukluk ¢aginda en sik goriilen vaskiiler tiimérlerdir ve tedavi yaklagimlar: son yillarda koklii degisikliklere
ugramustir. Bu ¢alisma ile pediatrik yas grubunda, beta blokerlerin topikal ve oral olmak iizere hemanjiyomlar iizerine etkinligi ve
giivenilirligini nonfarmakolojik tedavi ile karsilagtirmay1 amagladik.

Araglar ve Yontem: Hemanjiomlu ¢ocuk hastalara ait tibbi kayitlar retrospektif olarak incelendi.

Bulgular: Calismaya elli ii¢ hasta (K/E=40/13) dahil edildi. Hastalarin 14'linde (%26.4) yiizeyel hemanjiom, 39'unda (%73.6) derin
hemanjiom saptandi. On yedi hasta ilagsiz izlendi, 19 hasta topikal beta bloker ve 17 hasta oral beta bloker ile tedavi edildi. Yiizeyel
hemanjiomlu 12 hasta ilagsiz izlendi, 2 hasta topikal timolol tedavisi gordii.

Yiizeysel hemanjiyomlarda ilagsiz izleme gére topikal timololiin iyilesme puanlarinin daha yiiksek oldugu ve ortalama solma ve lezyon
derinliginde azalmanin daha belirgin oldugu saptandu. (7.0'a kars1 1.66; p=0.049; 6.0'a kars1 1.5; p=0.045).

Derin hemanjiyomlu hastalar oral ve topikal tedavi agisindan karsilastirildiginda, ortalama solma skorlarinin hem 1. hem de 4. ayda
gruplart arasinda fark gostermedigi goriildii (p=0.551, p=0.551).

Sonug: Gelecekte topikal tedavi yerine oral beta blokerlerin kullanilabilecegi ve klinisyenler ve aileler tarafindan daha az yan etkisi
nedeniyle daha fazla tercih edilecegine inaniyoruz.

Anahtar Kelimeler: beta bloker; derin; hemanjiom; topikal; ylizeyel
ABSTRACT

Purpose: Hemangiomas are the most common vascular tumors in childhood, and the treatment options have undergone profound
changes in recent years. In this study, we aimed to compare the efficacy and safety of beta-blockers on hemangiomas, both topical and
oral, with non-pharmacological treatment in the pediatric age group.

Material and Methods: We retrospectively reviewed the medical records of pediatric patients with hemangiomas.

Results: Fifty-three patients (F/M=40/13) were enrolled in this study. Superficial hemangiomas were detected in 14 (26.4%) patients,
and deep hemangiomas were detected in 39 (73.6%) patients. Seventeen patients were followed without medication, 19 were treated
with a topical beta blocker, and 17 were treated with an oral beta blocker. Twelve patients with superficial hemangiomas were followed
without medication, while two received topical timolol treatment. A comparison of lesion progression in patients with superficial
hemangiomas in the non-pharmacological treatment and topical treatment groups showed that the mean scores of success, in terms of
mean fading and reduction in lesion depth, were significantly higher at the first month (7.0 vs. 1.66; p=0.049; 6.0 vs. 1.5; p=0.045).
Among patients with deep hemangiomas, a comparison of mean fading scores showed no difference between the oral and topical
treatment groups in the first and fourth months (p=0.551, p=0.551).

Conclusion: We believe that oral beta-blockers can be used instead of topical treatment in the future, and they will be preferred more
by clinicians and families due to less side effects.

Keywords: beta blocker; deep; hemangioma; superficial topical
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INTRODUCTION

Hemangiomas are common vascular tumors in pediatric
age group. There are different treatment options of heman-
giomas.>? Oral corticosteroids have been used for many
years in treatment and have provided favorable results.
However, many side effects of oral corticosteroids have
been observed, especially in their long-term and high-dose
use, which has prompted the medical community to find
new treatment options. Léauté-Labreze et al. showed the
effectiveness of oral beta blockers on hemangiomas.® Mo-
reover, topical treatments have begun to be applied to mi-
nimize the potential side effects of the systemic use of beta
blockers. Subsequently, studies have demonstrated the ef-
fectiveness of topical beta-blockers, particularly for super-
ficial hemangiomas; several studies have reported that
they are as effective as oral beta-blockers with fewer side
effects.*® On the other hand, only a few studies have in-
vestigated the effect of topical beta-blockers on deep he-
mangiomas, so their effectiveness in this indication has not
been clarified. Therefore, we aimed to compare the effec-
tiveness and safety of nonpharmacological treatment, topi-
cal beta-blocker treatment, and oral beta-blocker treatment
in treating superficial and deep hemangiomas in the pedi-

atric age group.
MATERIALS and METHODS

We retrospectively reviewed the medical records of he-
mangioma patients diagnosed in our center between Janu-
ary 1st, 2015, and June 1st, 2019. The ethics committee
approval of the study was obtained from the Kirikkale Uni-
versity Clinical Research Ethics Committee (Date:
18.12.2019, Number: 2019.12.01).

The patients were divided into three groups according to
the treatment strategy, i.e., nonpharmacological follow-up,
topical timolol, and oral propranolol treatment. The size is
recorded in mm? by multiplying the longest diameter of the
hemangioma by the diameter and then intersecting this di-
ameter by 90°. A superficial USG was performed in all ca-
ses at admission. Cases were divided into two groups, su-
perficial and deep hemangiomas, according to the depth of
the hemangiomas in the dermis. Criteria for these patients
to use only monitoring, topical timolol, and oral proprano-

lol are shown in table 1.7

Table 1. Distribution of demographic and clinical characteristics
of cases according to treatment groups.

Drug free Topical Oral

Variables*
N=17 N=19 N=17
Gender (female) n (%) 12 (70.5) 14 (73.6)  14(82.3)
Gestational week (preterm) 1 4 3
Localization
Head-Neck 5(29.4) 3(15.7) 6(35.3)
Trunk 5(29.4) 10(52.6)  5(29.4)
Extremity 6(35.3) 5(26.3)  2(11.7)
Anogenital 0 (0) 0(0) 3(17.6)
Multiple 1(5.9) 1(5.3) 1(5.9)
Depth (Deep) 5(29.4) 17(89.5)  17(100)

Oral propranolol tablets are given at a dose of 1 mg/kg/day,
as a topical beta-blocker in the form of timolol maleate
0.5% eye drops is preferred. Lesions larger than 1 cm re-
ceived one drop of timolol per bid, lesions between 1 and
2 cm received two drops per bid, and lesions greater than
2 cm received three drops per bid. The effectiveness of
these treatment strategies was compared in terms of effici-
ency and safety. In evaluating the efficiency, the fading of
the lesion's color, the reduction of the swelling, and the re-
duction of its mean area were considered, and the impro-
vement scores were calculated. Clinicians were asked to
evaluate the fading of the hemangioma and reduction of
swelling as "present” or "absent.” A yes answer was recor-
ded as a "1" point, and a no answer was recorded as a "0"
point. For each case, the "yes" answers of 10 research as-
sistants were recorded as the "recovery score” out of 10
points. Field measurements evaluated the reduction in the
size of the hemangioma. The calculated reduction in the

area in mm? was compared between the treatment groups.

Statistical Analysis

The study data were analyzed using IBM® SPSS (Statisti-
cal Package for the Social Sciences) version 20.0 software
(SPSS Inc.). Categorical variables are expressed as frequ-
encies(n) and percentages(%), and continuous variables
are expressed as means and standard deviations. The sta-
tistical analyses were performed with the chi-square test,
Mann-Whitney U test, Kruskal-Wallis test, Friedman test,
and Wilcoxon test. p<0.05 was considered statistically sig-

nificant.
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RESULTS

Fifty-three pediatric patients (F/M=13/40) were enrolled
in this study. The distribution of the patients into study
groups according to their demographic and clinical charac-

teristics is given in Table 2.

Table 2. Distribution of demographic and clinical characteristics
of cases according to treatment groups.

Variables* Drug free Topical Oral
N=17 N=19 N=17
Gender (female) n (%) 12 (70.5) 14 (73.6) 14 (82.3)
Gestational week (preterm) 1 4 3
Localization
Head-Neck 5(29.4) 3(15.7) 6 (35.3)
Trunk 5(29.4) 10(52.6)  5(29.4)
Extremity 6 (35.3) 5(26.3) 2(11.7)
Anogenital 0 (0) 0 (0) 3 (17.6)
Multiple 1(5.9) 1(5.3) 1(5.9)
Depth (Deep) 5(29.4) 17 (89.5) 17 (100)

Superficial hemangiomas were detected in fourteen
(26.4%) patients, and deep hemangiomas were detected in
thirty-nine (73.6%) patients. Seventeen (32.1%) patients
were followed without medication, i.e., the "drug-free
group.” nineteen (35.8%) patients were treated with a to-
pical beta-blocker (Timolol), and seventeen (32.1%) pati-
ents were treated with an oral beta-blocker (Propranolol).
The mean age of the study population was 10.8 months.
Forty-five (84.9%) patients were born at term, and eight
(15.1%) had a history of preterm birth. The gender distri-
bution of the groups is shown in Table 2. There was a fe-
male predominance in all groups. According to the loca-
tion of the hemangioma, fourteen (26.4%) patients had a
lesion in the head or neck, twenty (30.7%) patients in the
trunk, thirteen (24.5%) patients in the upper or lower extre-

mities, three (5.7%) patients in the anogenital region, and

three (5.7%) patients in multiple regions. Ulceration was
the only complication detected in three (5.7%) patients. All
patients with ulceration were taking oral propranolol.

Twelve of the 14 patients with a superficial hemangioma
were followed without medication, while two received to-
pical timolol treatment. A comparison of the lesion prog-
ress in the patients with superficial hemangiomas in the
nonpharmacological treatment and topical treatment gro-
ups showed that the mean scores of success in terms of
mean fading and reduction in lesion depth were signifi-
cantly higher during the first month (7.0 (range5-9) vs.
1.66 (range 0-6); p=0.049; 6.0 (range 4-8) vs. 1.5 (0-6);
p=0.045). However, the fourth month was the same (Table
3).

Table 3. Comparisons of drug-free follow-up and topical treat-
ment groups in superficial hemangiomas.

Drug free Topical P
Variables* N=12 N=2 value
Mean score Mean score
(range) (range)

Fading after 1 month 1.66 (0-6) 7.0(5-9) 0.049
Fading after 4 month 2.16(0-7) 7.5(5-10) 0.065
Decrease in depth after

1 month 1.50(0-6) 6.0(4-8) 0.045
Decrease in depth after

4 month 1.83(0-6) 7.0(5-9) 0.062

Among patients with deep hemangiomas, a comparison of
mean fading scores showed no difference between the oral
and topical treatment groups in the first and fourth months
(p=0.551, p=0.551). There was no difference in the mean
reduction in lesion depth in the first and fourth months
between the topical and oral treatments (p=0.999, p=
0.999). On the other hand, the mean size reduction and fa-
ding scores of both the topical and oral treatment groups
were significantly higher than those of the nonpharmaco-

logical follow-up group (Table 4).

Table 4. Comparisons of scores between the drug-free follow-up, topical, and oral treatment groups in deep hemangiomas.

Mean score Mean score Mean score
Drug free  Topical p Drug free  Oral p Topical Oral p
Fading after 1 month 2.00 7.64 0.001° 2.00 7.76 0.019° 7.64 7.76 0.551°
Fading after 4 month 2.40 8.41 0.001° 2.40 8.58 0.019° 8.41 8.58 0.551°
Decrease in depth after 1 month 1.80 7.00 0.010? 1.80 6.94 0.039? 7.00 6.94 1.000%
Decrease in depth after 4 month 1.80 7.47 0.0192 1.80 7.82 0.019? 7.47 7.82 1.000%

In Figure 1, two patient responses to the topical treatment

are shown. No reduction in hemangioma size was obser

ved during the follow-up period in the drug-free group in

superficial hemangiomas.
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Figure 1. Photoraphs of two of our patiets with deep emgi-
omas at the time of admission and at the first and fourth months
after topical and oral propranolol treatment.

The mean hemangioma size in the topical timolol group
was 237.50 mm? at admission, 187.50 mm? during the first
month, and 150.00 mm? in the fourth month. In superficial
hemangiomas, no significant difference was observed du-
ring the follow-up period in the topical timolol group after

the first and fourth months (p=0.365 and 0.156, p=0.156)
group. (Table 4). No reduction in hemangioma size was
observed during the follow-up period in the nonpharmaco-
logical follow-up group in deep hemangiomas. The mean
hemangioma size in the topical timolol group was 302.82
mm? at admission, 261.11 mm? during the first month, and
215.52 mm? in the fourth month. A significant reduction
compared with the admission size was found in the topical
timolol group in the first month (p=0.002) and fourth
month (p=0.001). The mean hemangioma size in the oral
propranolol group was 690.64 mm? at admission, 589.70
mmz2 in the first month, and 490.29 mm2 in the fourth
month. A statistically significant reduction compared with
the admission size was found in the oral propranolol group
in the first month (p=0.001) and fourth month (p=0.001)
(Table 5, Figure 2).

Table 5. Comparison of the mean areas of hemangioma in the treatment groups in superficial and deep hemangiomas at admission. the first

month. and the fourth month of follow-up.

Mean area p

Mean area Mean area p
Superficial Drug free 424.08 424.08 - 424.08 -
Topical 237.50 187.50 0.368- 150.00 - 0.156
Deep Drug free 416.00 416.00 - 416.00 -
Topical 302.82 261.11 0.002 215.52 0.001
Oral 690.64 589.70 0.001 490.29 0.001
. propranolol treatment. No side effects were observed in
o | patients treated with topical timolol. Insomnia and sleep
disorders were reported by the parents of 2 patients treated
” with oral propranolol. Blood pressure, pulse rate, and
“ . ) . = ougtee blood glucose measurements were performed in all pati-
“1 v . ) : ::,w ents receiving drug treatment; hypotension, bradycardia,

300 +

Beginning 1.month 4.month

Figure 2. Comparison of the size reduction in deep hemangiomas
between the drug-free. topical timolol. and oral propranolol gro-
ups during the follow-up.

Because propranolol could cause side effects, blood pres-
sure, pulse rate, and blood glucose levels were measured
in the first and fourth months, and patient complaints were
recorded between control visits in all patients receiving

and hypoglycemia were not observed in any group. No
dose restriction was made for patients taking oral or topical
beta-blockers, and it was learned from the records of the

control visits that side effects did not recur.

DISCUSSION

The treatment options for hemangiomas in children have
undergone radical changes in recent years. Oral proprano-
lol and topical beta-blockers are the recently approved op-
tions in the treatment of hemangiomas. To avoid the side
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effects that may occur with oral beta-blockers in infants,
topical treatment has begun to be favored. Our study com-
pared the effectiveness and safety of oral and topical beta-
blocker treatments used in treating hemangiomas in our

clinic.

It has been reported in the literature that hemangiomas are
more common in girls and premature babies. It was repor-
ted that hemangiomas are 3.07 times more common in girls
than boys.>® We found similar data in our study. We found
a hemangioma prevalence of 15.1% among our prematu-
rely born patients. Similarly, Amir J. et al. found a preva-
lence of 12.7%, and Wu et al. found a prevalence of
20.85%.5°

Although infantile hemangiomas can be seen in every
body part, they are most commonly located in the neck re-
gion.>%0 In our study, the trunk was the most commonly
involved body region (37.7%). Such a high prevalence of
trunk hemangiomas was likely caused by excluding the
more common head-neck hemangiomas. Similarly, Xu et
al.l! found a high prevalence of trunk involvement
(51.28%). Unlike previous studies,'?® our study found
that deep hemangiomas predominated (73.6%). The anxi-
ety caused by the appearance of deep hemangiomas in fa-
milies may have contributed to the high presentation rate
of patients with deep hemangiomas. The complications of
deep hemangiomas are also a reason for referral and incre-
ase parental anxiety and awareness. Ulceration occurred in
three patients who had propranolol treatment. In a 6-month
study, Chan et al. compared a low dose (0.5 mg/day) of to-
pical timolol to a placebo in superficial hemangiomas and
found that the topical therapy was more effective than the
placebo.** Wu et al., ® on the other hand, showed that topi-
cal timolol 0.5% was effective at higher doses. The higher
response rate in our study compared with those studies
may be because we used higher timolol doses. The superi-
ority of the effectiveness of topical timolol over a nonp-
harmacological follow-up could not be shown due to the
insufficient number of patients with superficial hemangio-
mas who received topical treatment. In patients treated
with topical timolol, paleness of the hemangioma was ob-

served in a short time.

Since the first use of oral propranolol in treating hemangi-
omas in 2008, its effectiveness and safety have been con-
firmed in previous studies.'>6 Kaneko T et al.}” examined
the effectiveness of oral propranolol used at a dose of 3
mg/kg/day in cases of infantile hemangioma in Japan and
reported a complete recovery rate of 80% after a 24-week
follow-up. In a study conducted by Sans et al.'8 in France,
oral propranolol was given to 32 patients at a dose of 2-3
mg/kg/day for six months, and almost complete recovery
was observed in all cases. The first reported study in our
country in 2010, conducted by Erbay et al.,'® also showed
its effectiveness and safety. In our study, although oral
propranolol was used at a lower dose and for a shorter pe-
riod in patients with deep hemangiomas than those repor-
ted in the literature, the effectiveness of treatment was hig-
her than that of a nonpharmacological follow-up and topi-
cal timolol treatment. Although there was no significant
difference in pallor, the magnitude of depth reduction was
significant between the oral propranolol group and the to-
pical treatment and nonpharmacological follow-up groups.
With oral propranolol treatment for deep hemangiomas,
the average growth size went from 690 mm? when the pa-
tient was admitted to 589 mm? after one month and 490
mm? after four months. At the end of the total follow-up,

most patients fully recovered.

As in all treatment choices, side effects should be conside-
red when treating hemangiomas, and the drug with the
fewest side effects should be preferred. In a study by Wu
et al.,’ topical timolol resulted in no systemic side effects,
but mild local side effects such as local itching and skin
spots in 12 patients were observed. In that study, sleep dis-
turbance, diarrhea, loss of appetite, acromegaly, and
bronchial spasm were found in 14 patients after oral prop-
ranolol. Local side effects were more common with topical
timolol than oral propranolol, but systemic side effects
were more common with oral propranolol.® It is known
that side effects such as hypotension, bradycardia, hy-
poglycemia, and arrhythmia may occur after oral propra-
nolol use.?° In a study conducted in Japan, at least one side
effect was observed in 31 of the 32 cases treated with oral
propranolol at a dose of 3 mg/kg/day.*” While no systemic
side effects were reported after the use of topical timolol,

it was emphasized that there might be local effects.'*
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Our study has several limitations. First, it had a small
sample size, especially for patients with superficial heman-
giomas treated topically. Second, this study was conducted
in a single center, so its results regarding the prevalence of

these lesions cannot be generalized to the total population.

Conclusion

Topical treatment can replace oral beta blockers in the fu-
ture and will likely be preferred by clinicians and families
because of its fewer side effects. We want to stress that the
treatment of infantile hemangiomas should be based on the
patient's age, the size of the hemangioma, any complicati-
ons, a delicate balance between the benefits of treatment

and the side effects, and the level of anxiety in the parents.
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The Efficacy of Decreased Ovarian Reserve on in Vitro Fertilization Outcome

Azalmis Over Rezervinin In Vitro Fertilizasyon Sonucu Uzerindeki Etkileri

Ozlem KARA' " idil DURAN?

oz

Amag: Biz bu ¢alismada mikrodoz ve antagonist rejimlerin IVF-ICSI sonucu tizerindeki etkilerini kargilagtirmay1 amagladik.
Araclar ve Yontem: Calisma 2018-2022 yillar1 arasinda Maltepe Universitesi Tip Fakiiltesi Egitim ve Arastirma Hastanesi Tiip Bebek
Klinigi'nde gerceklestirildi. Hastalarin dosyalar: retrospektif olarak incelendi ve yas, infertilite siiresi, bazal FSH diizeyi, viicut kitle
indeksi, antral folikiil sayis1 (AFC), antimiillerian hormon (AMH) diizeyi, toplanan oosit sayisi, metafaz 2 oosit sayisi, fertilizasyon
ve gebelik oranlari degerlendirildi. Grup 1'deki hastalara (n=124) gonadotropin releasing hormon (GnRH) mikrodoz protokolii, Grup
2'deki (n=136) hastalara ise antagonist protokol uygulandi.

Bulgular: Hastalarin yas, infertilite siiresi, bazal FSH diizeyi viicut kitle indeksi, AFC ve AMH diizeyi gibi parametreler agisindan
gruplar arasinda anlamh fark yoktu (p>0.05). Elde edilen oosit sayisi, metafaz 2 oosit sayist, fertilizasyon oranlari ve gebelik oranlart
da benzerdi (p>0.05).

Sonug¢: Bizim sonuglarimiz, mikrodoz ve antagonist rejimlerin zayif yanit veren kadinlarda IVF-ICSI sonucu iizerinde benzer etkiye
sahip oldugunu gostermistir.

Anahtar kelimeler: antagonist rejim; gebelik; 1n vitro fertilizasyon; mikrodoz protokol; zayif yanit veren
ABSTRACT

Purpose: In this study, we aimed to compare the effects of microdose and antagonist regimens on IVF-ICSI outcome.

Materials and Methods: The study was conducted at the Maltepe University Medical Faculty Training and Research Hospital IVF
Clinic during the period of 2018 and 2022. The files of the patients were reviewed retrospectively and age, duration of infertility, basal
FSH level, body mass index, antral follicle number (AFC), antimullerian hormon (AMH) level, retrieved oocyte number, metaphase
2 oocyte number, fertilization and pregnancy rates were evaluated. The patients in Group 1 (n=124) were treated by using gonadotropin
releasing hormone (GnRH) microdose protocol and in Group 2 (n=136) were treated by using antagonist protocol.

Results: There was no significant difference between the groups in terms of the characteristics of the patients such as age, infertility
duration, basal FSH level body mass index, AFC and AMH level (p>0.05). The retrieved oocyte number, metaphase 2 oocyte number,
fertilization rates and pregnancy rates were also similar (p>0.05).

Conclusion: Our results demonstrated that microdose and antagonist regimens have similar effect in poor reponder women on IVF-
ICSI outcome.

Keywords: antagonist regimen; 1n vitro fertilization; microdose protocol; poor responder; pregnancy
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INTRODUCTION

While infertility is defined as the inability to achieve preg-
nancy despite regular and unprotected sexual intercourse
for 1 year or longer, this period is limited to 6 months over
the age of 35.1 Causes of infertility include ovulatory dys-
functions, tubal and peritoneal pathologies, male factor,
and unexplained infertility.? Ovarian reserve reflects the
number of oocytes, thus reproductive capacity, of awoman
of reproductive age. Despite the innovations in IVF-ICSI
technology, the age of the woman and the decreased ova-
rian reserve (DOR) are the most important factors affec-
ting the success of the treatment.® The reasons for a lower
pregnancy rate in DOR patients are less oocyte pick up due
to reduced ovarian reserve and reduced oocyte quality.* de
Placido et al suggested that increasing the dose of gona-
dotropin may increase the number of oocytes retrieved and
thus the fertilization and pregnancy rates. However, incre-
asing the gonadotropin dose after a certain dose does not
improve the results.> Detection of decreased ovarian re-
serve in an infertile woman indicates a reduced chance of
pregnancy and ovulation induction in such a patient should
be individualized and optimized.® There is still debate
about the ideal ovulation induction protocol in DOR pati-
ents. Demirol et al. reported that microose regime was bet-
ter than antagonist regime in poor responder patients. They
yielded a significantly higher mean number of mature
oocytes and higher implantation rate in microdose group.’
However, other studies claimed that antagonist protocol
was associated with more retrieved oocytes.®® Therefore,
we hypothesized that a clinical study comparing micro-
dose and antagonist protocols on the success of IVF in the
patients with poor ovarian reserve. The aim of this study
was to compare the efficacy of microdose and antagonist

regimens on IVF-ICSI outcome in the patients with DOR.

MATERIALS and METHODS

In this retrospective study, infertile patients who applied to
Maltepe University Medical Faculty Hospitals IVF Center
between 2018 and 2022 were screened. The women with
diminished ovarian reserve (DOR) were selected. The
approval date and number of the ethics committee docu-
ment obtained from Kirsehir Ahi Evran University Clini-
cal Research Ethics Committee are 24.01.2023 and 2023-
02/18.

Patients with serum follicle stimulating hormone (FSH) le-
vel >15iu/l and having antral follicle count <4 on the 2nd
day of their menstruation or having AMH level <1.0 ng/ml
were included in the study. Patients who underwent testi-
cular sperm extraction (TESE) were not included in the
study. Standard I\VF-ICSI procedure was applied to all pa-
tients.

Agonist or antagonist protocol treatments were applied to
the patients according to the clinician's preference. Leup-
rolid acetate (Lucrin ® daily 0.25 mg Abbott, USA) at a
dose of 0.1mg/day was started on the 2nd day of the cycle
in patients who underwent microdose protocol and conti-
nued at the same dose until the day of hCG. On the 3rd day
of menstruation, urinary FSH (HP u FSH, Fostimon HP ®
150 IBSA, Switzerland) 225 iu and recombinant FSH (r
FSH, Gonal-F® 150 Merck-Serono, Switzerland) 225 iu,
a total of 450 iu of FSH was started. The dose is adjusted
individually according to the previous therapy, body mass
index (BMI) and age of the patients. The microdose proto-
col was used as previously described.'® In patients treated
with the antagonist protocol, Cetrorelix (Cetrotide 0.25
Merck-Serono, Switzerland) was used for pituitary supp-
ression. The flexible regimen was preferred and Cetrorelix
was started on the 6th or 7th day of the menstrual cycle.
Antagonist regimen was performed as stated by Kara et
al.! Follicles were monitored with serum E2 level and se-
rial ultrasonographic measurements. When the leading fol-
licle reached a diameter of 16 mm, hCG (Pregnyl ® 5000
iu x 2, Schering-Plough, USA) was administered. 36 hours
after hCG administration, follicular fluid aspiration was
performed under the guidance of transvaginal ultrasonog-
raphy. After the collected oocytes were incubated in the
incubator for 2-4 hours, hyaluronidase (Vitrolife, Sweden
AB, Kungsbacka, Sweden) was applied for the denudation
process. Embryos were divided into groups as type 1, 2, 3
and 4 according to the number of blastomeres, blastomere
appearance and fragmentation rate. Embryos were trans-
ferred on day 3 or 5 following oocyte pickup (OPU). Va-
ginal progesterone (Crinone 8% vaginal gel ® Merck-Se-
rono, Switzerland) started on the day of oocyte retrieval
for luteal phase support until the 12 th week of pregnancy.
Clinical pregnancy was diagnosed by p hCG measurement
after the transfer and the detection of gestational sac in

transvaginal ultrasonography.
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Statistical Analysis

Statistical Package for the Social Sciences (SPSS) 17.00
(SPSS Inc., Chicago) was used for statistical analysis. Chi-
square test for categorical variables and t test for continu-
ous variables were used. Results were evaluated as
meanzstandard deviation. A p value of <0.05 was consi-
dered significant.

RESULTS

A total of 260 infertile women were included in the study.

124 patients were in the microdose group and 136 patients

Table 1. Patient characteristics.

were in the antagonist group. When both groups were eva-
luated in terms of demographic parameters such as age, in-
fertility duration, basal FSH level, antral follicle count, an-
timullerian hormone level and body mass index, no statis-

tically significant difference was found (Table 1).

Fertilization rate was 62.0% and 67.4% in microdose and
antagonist groups, respectively. Retrieved oocyte number,
metaphase 2 oocyte number, fertilization rate, and preg-
nancy rate were similar in microdose group and antagonist
group (p>0.05) (Table 2).

Microdose Group (n=124) Antagonist Group (n=136) p
Age (years) 30.4+2.3 29.6+2.0 0.75
Duration of infertility (years) 6.3+0.8 5.740.6 0.54
Basal FSH (iu/L) 11.0+1.7 12.6£1.5 0.21
Antral follicle count 3.3+0.4 3.5+0.8 0.19
Antimullerian hormone (ng/ml) 1.1+£0.2 1.240.2 0.68
Body mass index (kg/m2) 27.4+2.3 25.842.6 0.11

FSH, follicle-stimulating hormone. Data are expressed as mean standard deviation.

Table 2. Comparison of in vitro fertilization-intracytoplasmic sperm injection outcome between the microdose group and the antagonist group.

Microdose Group (n=124) Antagonist Group (n=136) p
Retrieved oocyte number 3.1+0.2 3.6+0.7 0.09
Metaphase 2 oocyte number 1.8+0.2 2.2+0.3 0.14
Fertilization rate (%) 62.0 67.4 0.27
Pregnancy rate (%) 275 29.1 0.32

Data are expressed as mean standard deviation.

DISCUSSION

We aimed to investigate the effect of microdose protocol
and antagonist regimen on 1VVF-ICSI outcome. Despite the
appropriate treatment regimen in patients with reduced fol-
licle reserve, the response is not very good. In those DOR
patients, the response to gonadotrophins is limited. Thus,
different interventions and stimulation protocols were tried
or the dosage of gonadotrophins was increased in DOR pa-
tients.*2 Unfortunately, IVF-ICSI success has not increa-
sed at the same rate. In our study, we compared patients
with low ovarian reserve, for whom we tried the microdose
protocol and antagonist regimen. Our findings have been
demonstrated that there was no significant difference
between microdose and antagonist protocols in relation
with the outcome of the IVF-ICSI.23

Although there is conflicting data about the stimulation
methods, microdose and antagonist protocols are believed
the best treatment modalities in poor responders.’* The

microdose protocol was firstly described by Scott et al 30

years ago. The retrieved oocyte number, and pregnancy ra-
tes were found to be increased with microdose regimen.*s
Surrey et al reported that microdose protocol enhanced the
IVF outcome. They thought that microdose protocol might
lead to an increase in the levels of endogenous FSH.6 The-
refore, we planned to administer the microdose protocol to

patients in one arm of the study.

Nikolettos et al reported that antagonist protocol seems to
be a novel method due to short stimulation period and low
gonadotrophin dosages in patients having poor ovarian re-
serve.'” Similar results were obtained in the study perfor-
med by Mahutte et al.'® They claimed that GnRH antago-
nists could shorter the duration of stimulation and lower
the amount of gonadotrophins. Therefore, we planned an-
tagonist treatment for the patients in the other arm of our

study.

Akman et al reported that serum E2 level and retrieved
oocyte number was higher in the patients performed mic-

rodose protocol than the women treated with antagonists.®
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However, IVF results in both groups were similar, preg-
nancy rates were the same. Similar to previous studies, we
did not find any difference between the microdose protocol
and the antagonist regimen in terms of IVF-ICSI success.
Retrieved oocyte number, metaphase 2 oocyte number,
fertilization rate, and pregnancy rate were similar in mic-
rodose group and antagonist group.

The most important reasons limiting the study are the
small number of cases and the retrospective nature of the
study. Large randomized trials are required to compare
both stimulation protocols in DOR patients.
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Osteoporotik Vertebra Kiriklarimin Retrospektif Analizi

Retrospective Analysis of Osteoporotic Vertebral Fractures

Ali AKAR!?

0z
Amag: Osteoporotik vertebra kirigi (OPVK) ileri yaglarda oldukga sik goriilen patolojilerdir. Bu ¢aligma ile OPVK hastalarin, osteo-
poroz (OP) diizeyleri ve tedavi aligkanliklar1 ile OPVK nedenleri ve tedavi sekilleri arasindaki iligskiyi ortaya koymay1 amagladik.
Araglar ve Yontem: OPVK nedeni tedavi edilen 50 yas tizeri 65 olgu retrospektif olarak incelendi. Hastalarin miiracaatlari esnasinda
OP tanisi (var-yok) ve tedavileri (var-yok) olup olmadigina gére ayrildi. OPVK tedavisi esnasindaki DEXA sonuglarina gore hastalar
osteopeni (T skoru -1 ve -2.5 aras1) ve OP (T skoru<-2.5) olarak iki gruba ayrildi. OPVK nedenlerine gore trafik kazasi, diisme ve
travma yok ve tedavi sekillerine gore medikal, kifoplasti ve posterior stabilizasyon olarak 3 gruba ayrildi.

Bulgular: Hastalarin OPVK nedeni ile klinigimize miiracaati esnasinda higbirinde OP tanisinin olmadigi, dolayisi ile OP medikal
tedavisi almadigi goriildii. Kadin ve erkek cinsiyet arasinda DEXA degerlerinde anlamli bir fark oldugu tespit edildi (p=0.045). Yas
kategorisi ve OPVK nedenleri ile DEXA degerlerinin arasinda anlamli bir iligki yoktu (p=0.144, p=0.163).

Sonug: Osteoporoz ve OPVK yasam siiresi uzadikga giderek daha biiyiik ve daha 6nemli bir halk sagligi sorunu haline gelmektedir.
OPVK’dan korunmak i¢in, OP’nin erken tam ve tedavisi 6nemlidir. OP ve tarama yontemleri icin farkindaligin arttirilmasi gerekmek-
tedir.

Anahtar Kelimeler: kifoplasti; osteoporoz; tedavi; vertebra kirig
ABSTRACT

Purpose: Osteoporotic vertebral fracture (OPVC) is a common pathology in the elderly. In this study, we aimed to investigate the
relationship between osteoporosis (OP) levels and the treatment habits of OPVC patients, as well as the causes and treatment modalities
of OPVC.

Material and Methods: We retrospectively analyzed 65 cases over 50 years of age who were treated for OPVC. Patients were divided
based on whether they had a diagnosis of OP (yes or no) and whether they received treatments (yes or no) at the time of their applica-
tion. According to DEXA results during OPVC treatment, patients were categorized into two groups as osteopenia and OP. They were
also divided into three groups based on the causes of OPVC: traffic accident, fall, and no trauma, and into three groups based on the
treatment methods: medical treatment, kyphoplasty, and posterior stabilization.

Results: None of the patients had a diagnosis of OP at the time of their application to our clinic for OPVC, and therefore, they did not
receive medical treatment for OP. We observed a significant difference in DEXA values between male and female genders (p=0.045).
However, there was no significant relationship between age categories, causes of OPVC, and DEXA values (p=0.144, p=0.163).
Conclusion: Osteoporosis and OPVC are becoming increasingly significant public health problems as life expectancy continues to
rise. Early diagnosis and treatment of OP are essential in preventing OPVC. Awareness regarding OP and screening methods needs to
be increased.

Keywords: kyphoplasty; osteoporosis; treatment; vertebral fracture
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GIRiS

Osteoporoz (OP) kemik mineral yogunlugunda, giiciinde
ve dayanikliginda azalmaya bagli olarak kirik riskinde ar-
t1s ile giden diinya ¢apinda en sik goriilen metabolik kemik
bozukluklarindandir.»? Diinya genelinde 200 milyondan
fazla kadinmin OP oldugu, 50 yas iistii 3 kadindan birini
ve 5 erkekten birini etkiledigi tahmin edilmektedir.34 OP,
kirik olusana kadar herhangi bir hastalik kanit1 gdsterme-
yen sessiz bir hastaliktir ve genellikle kemik kir1g1 ile mii-
racaat ederler. OP’de en sik vertebra, daha sonra kalga ve
el bilegi kemigi kirig1 goriiliir.> Osteoporotik kiriklarin
saglik iizerindeki sonuglar1 sadece yasam kalitesini olum-
suz etkilemekle kalmaz, ayn1 zamanda sakatliga da neden

olarak 6nemli bir saglik sorununa neden olmaktadir.

Osteoporotik vertebra kirigr (OPVK), travma olmadan
veya hafif bir travma sonras1 goriilebilir ve diinya gene-
linde yasli popiilasyonda yaklasik 1.4 milyon kisiyi etkile-
mektedir.3 Bel ve sirt agrist OPVK igin spesifik bir bulgu
olmadigindan dolay1 tanida ve buna bagl olarak tedavide
gecikmeler yasanmaktadir. OPVK tedavisinin amaci, ag-
riy1 azaltmak, yeni kiriklar1 6nlemek ve omurga stabilizas-
yonunu saglamaktir. Akut kirig1 olan hastalara istirahat,
analjezik ve OP tedavisi, korseleme ve perkiitan kifoplasti
uygulamalar1 da yaygin olarak kullanilmaktadir.?” Néro-
lojik defisit ve omurgada instabilite varliginda cerrahi te-
davi olarak dekompresyon ve posterior stabilizasyon ame-

liyat1 uygulanabilmektedir.?

Bu ¢alismadaki amacimiz, OPVK nedeni ile tedavi edilen
hastalarin OP seviyeleri ile tedavi aligkanliklar1 ve sonug-
larin1 ortaya koymaktir. Bunun yanisira OPVK tedavisin-
deki yontemlerin etkinligi karsilastirilip yeni olgularda
yon gosterici olacaktir. Ayrica, OP seviyesi ile OPVK te-
davi segenekleri arasindaki iliski ortaya konarak ve OP

hakkinda farkindalik yaratmak amaglanmstir.
ARACLAR ve YONTEM

Bu calisma, Canakkale Onsekiz Mart Universitesi Tip Fa-
kiiltesi Klinik Arastirmalar Etik Kurulu’ndan 22.06.2022
tarih ve 2022-11 say1 ile onay alindiktan sonra Helsinki
Bildirgesi ilkelerine uygun olarak yapilmigtir. Beyin ve Si-
nir Cerrahi Kliniginde 2020-2022 yillar1 arasinda OPVK

nedeni tedavi edilen 50 yas tizeri 65 olgu retrospektif ola-
rak incelendi. 50 yas alti, patolojik ve osteoporotik olma-
yan travmatik omurga kiriklari calisma dis1 birakildi. Has-
talar yaslarina gére, 50-60, 61-70, 71-80 ve 80 tizeri olmak
iizere 4 gruba ayrildi. Hastalarin miiracaatlar1 esnasinda
OP tanis1 (var-yok) ve tedavileri (var-yok) olup olmadi-
gina gore ayrildi. OPVK tedavisi esnasindaki DEXA so-
nuglarina gore hastalar osteopeni (T skoru -1 ve -2.5 arast)
ve OP (T skoru<-2.5) olarak iki gruba ayrildi. OPVK ne-
denlerine gore trafik kazasi, diisme ve travma yok ve te-
davi sekillerine gore medikal, kifoplasti ve posterior stabi-

lizasyon olarak 3 gruba ayrildi ve veri setine aktarildi.
Istatistiksel Analiz

Istatistik degerlerin karsilastiriimasi ve anlamlilik analiz-
leri Statistical Package for the Social Sciences (SPSS) 20.0
yazilimu ile gergeklestirildi. Veri seti tedavi dncesi ve son-
rasma ait bulgulardan olusturuldu. Istatistiksel analizler
“Wilcoxon isaretli sirali testi” ve “Mann-Whitney U testi”
ile gerceklestirildi. p<0.05 istatistiksel olarak anlaml ka-
bul edildi. Yag ve DEXA skorlart normal dagilmadig: igin

non-parametrik testler kullanildi.
BULGULAR

OPVK nedeni tedavi edilen 65 olgunun 44t (%67.7) ka-
din, 21’1 (%32.3) erkekti. Hastalarinin 10’u (%15.4) 50-
60, 10’u (%15.4) 61-70, 31’1 (%47.7) 71-80 yas araliginda
ve 1471 (%21.5) 81 yas ve lizerinde idi. Hastalarim OPVK
nedeni ile klinigimize miiracaat! esnasinda higbirinde OP
tanist Yok idi ve bu nedenle tedavi baslanmamis oldugu
goriildii. Hastalarin 48’1 (%73.8) osteopenik ve 17’si
(%26.2) osteoporotik idi. OPVK sebeplerine bakildiginda
33’11 (%50.8) diisme, 7’si (%10.8) trafik kazas1 ve 25’inde
(%38.5) travma olmadan kirik oldugu goriildii. Tedavi se-
killeri incelendiginde 33’1 (%50.8) medikal, 26°s1 (%40)
kifoplasti ve 6’s1 (%9.2) posterior stabilizasyon cerrahisi
idi (Tablo 1).

Yas ile DEXA T skorlari arasinda anlamlt bir iligkinin ol-
madi@1 ancak yas kategorisi arttikga DEXA T skorlariin
negatif yonde artmakta oldugu goriildii (p=0.144). DEXA
T skor ortalamalar1 kadinlarda -2.09 (min-1-max -4.2) er-
keklerde -1.95 (min-1-max-3.70) idi. Kadmn ve erkek
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Akar A.

DEXA T skorlar1 arasinda anlaml bir farkin oldugu go-
rildii (p=0.045). Travma tipi ile DEXA T skor korelasyo-
nuna bakildi. Travma olmayan OPVK’larda DEXA T skor
ortalamasi -2.26 (min-1-max -4.2), diismelerde -1.93 (min-
1-max-4.1) ve trafik kazalarinda -1.81 (min-1-max -2.8)
oldugu goriildii ancak travma tipi ile DEXA T skorlari ara-

sinda anlamh bir iligki yok idi (p=0.163) (Tablo 2).

Tablo 1. Tanimlayici tablo.

n %
Cinsiyet Kadmn 44 67.7
Erkek 21 32.3
Yas 50-60 10 15.4
61-70 10 15.4
71-80 31 47.8
>80 14 21.5
OP durumu Osteopeni 48 73.8
OoP 17 26.2
OPVK nedenleri Diisme 33 50.8
Travma yok 25 385
Trafik kazasi 7 10.8
OPVK tedavi tipleri Medikal 33 50.8
Kifoplasti 26 40

Posterior stabilizas- 6 92

yon

Osteoporoz (OP), Osteoporotik Vertebra Kirigi (OPVK)

Tablo 2. Cinsiyete ve OPVK sebeplerine gore DEXA degerleri.

Kadm -2.9 (min -1-max -4.2)
DEXA Erkek -1.95 (min-1-max -3.7)
(T skoru) Yiiksekten diigme -1.93 (min-1-max -4)
1 1 .
ortalamatart Travma yok -2.26 (min-1-max-4.2)
Trafik kazasi -1.81 (min -1-max-2.8)

Osteoporotik Vertebra Kirigi (OPVK)

TARTISMA

OP diinya ¢apinda en sik goriilen metabolik kemik bozuk-
luklarindan biri olup kirik olusana kadar sessiz bir hasta-
liktir. Kadinlarda daha fazla goriildiigii ve diinya genelin-
deki prevalansinin kadinlarda %35.3, erkeklerde ise %12.5
oldugu bildirilmistir.* OP’nin oldukg¢a uzun bir subklinik
donemi vardir. Kiriklar ¢ogu kez herhangi bir travma ol-
maksizin veya minimal bir travmayla olusabilir. OP’de ki-
riklar en sik vertebra, kalga ve 6n kol bdlgesinde saptanir.
Avrupa Prospektif Osteoporoz Calismasi sonuglarina
gore, 50 yas iistiindeki postmenopozal kadinlarin %20-
25’inde gorillen en yaygmn vertebra kirigi nedeni
OPVK’dir.®1° Tiirkiye’de 2010 yilinda yapilmis “FRAK-
TURK” calismasinda, 50 yas ve iizerindeki bireylerin
%50'sinde osteopeni ve %25'inde osteoporoz saptanmis-
tir.!! Caligmamizda ise OPVK nedeni tedavi ettigimiz has-
talarin %67.7’si kadin %26.6’sinda osteoporoz mevcuttu

ve bu sonuglar Diinya geneli ve Tiirkiye’deki sonuglar ile

benzerdi. Ayrica kadinlardaki DEXA T skoru ortalamasi -
2.9 ve erkeklerde -1.95 idi.

Osteoporozu toplumsal agidan énemli kilan olusan kiriklar
nedeniyle tedavi maliyetinin ve 6liim oraninin artmasi ile
bireylerin ekonomik ve is giictindeki kayiplarin biiyiiklii-
gudiir. Bu nedenle OP’nin énlenmesinde ve tedavisinde,
dolayist ile OPVK tespitinde ve olusabilecek yeni kirikla-
rin 6nlenmesinde OP taramasi 6nemlidir. OP taramas: al-
goritmalarinda iilkeler arasinda genel bir goriis birligi yok-
tur. Amerika Birlegik Devletleri’nde 65 yas istii kadin-
larda iki yilda bir, Japonya’da 40-70 yas arinda bes yilda
bir tarama 6nerilmektedir.'213 Ulkemizde ise Tiirkiye En-
dokrinoloji ve Metabolizma Dernegi (TEMD) tarafindan
2020 yilinda giincellenen ‘’Metabolik Kemik Hastaliklar
Tan ve Tedavi Kilavuzu’nda OP taramasina risk faktorle-
rinden bagimsiz olarak kadmlarda 65, erkeklerde 70 ya-
sinda baslanmasi ve iKi yilda bir tarama yapilmasi 6neril-
mektedir.1* Ayrica bu kilavuzda, sigara ve agir1 alkol kul-
lananlarda, steroid tedavisi alanlarda, diisiik beden Kkitle
endeksine sahip olanlarda ve Romatoid artrit gibi hastaligi
olanlarda OP taramasinin daha erken yaslarda yapilmasi
onerilmektedir. OP taramasinda DEXA y6nteminin kulla-
nilmasi ve 50 yas tizerinde T skoru degerlendirilmesi 6ne-
rilmektedir.** Mevcut ¢alismamizda, OPVK nedeni ile te-
davi ettigimiz 65 olgunun hicbirinde daha énce DEXA ge-
kilmedigi, dolayisi ile OP tanis1 konup tedavisinin baglan-
madigi saptandi. Bu durumun olugmasinda, OP taramasin-
daki eksik klinik uygulamalarin etkisi olabilir. Ayrica, ¢a-
lisma donemimizin Coronavirus pandemisine denk gel-
mesi nedeniyle de bu taramalarda yetersizlik saptanis ola-
bilir.

Salari ve arkadaslari tarafindan 2021 yilinda OP konu-
sunda yapilan bir meta analiz ¢aligmasina 40 ¢aligma dahil
edilmistir.* Bu galigma sonuglarina gore, Diinya genelinde
OP prevalansiin yaslh kadinlarda %35.3, yasl erkeklerde
ise %12.5 oldugu bildirilmistir. Ayrica yaglilarda ve 6zel-
likle yash kadinlarda OP prevalansinin ¢ok yiiksek oldugu

gosterilmigtir.*

OPVK’da travmatik olay genellikle bulunmaz ve ilk semp-
tom %85 oraninda non-spesifik bel ve sirt agrisidir.’® Ol-
gularimizin 33l (%50.8) diisme, 7’si (%10.8) trafik ka-
zas1 ve 25’inde (%38.5) travma olmadan OPVK saptandi.

Diismeler genellikle kendi seviyesinden diisme seklinde
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idi. Olgularimizdaki travma olmadan OPVK oraninin dii-
stik olmas hastalarin non-spesifik agri i¢in hastaneye mii-

racaat etmemesinden kaynaklanabilir.

OPVK’da tedavinin amaci agriy1 dindirmek, etkilenen
omurganin daha fazla ¢okmesini ve dolayistyla kifoz olu-
sumunu 6nlemek, olusan deformiteyi diizeltmek ve omu-
rilik basisi durumunda dekompresyon ile spinal stabiliteyi
saglamaktir. Medikal tedavide analjezikler, kas gevsetici-
ler, OP’a yonelik ilaglar, yatak istirahati ve korse verilir.
Bu tedavi ortalama 6-12 hafta siirer. OP igin ilag tedavisi,
risk faktorleri olan hastalarda OPVK geligsmesini ve
OPVK’s1 olan hastalarda yeni ikincil kiriklari gelismesi
riskini azaltir. OP tedavisi etkilidir ve bazi durumlarda
OVF riskini %70'e kadar azaltabilir.® Agriy1 gidermek igin
yapilan yatak istirahatleri sonucu olan hareketsizlik kemik
dongiisiinii olumsuz etkileyerek kemik kaybmin ve kirik
riskinin artmasina neden olabilir. Agrinin miimkiin olan en
kisa siirede giderilmesi, hizli mobilizasyonun saglanmast
ve vertebra yiiksekliginin tekrar saglanmasi amaci ile ki-
foplasti uygulamasi yaygm olarak kullanilmaktadir.?":16
Hulme ve ark. tarafindan yapilan meta analiz ¢aligmasinda
kifoplasti uygulamasinin %92 oraninda agriyt anlamli de-
recede azalttigi bildirilmistir.)” OPVK ya bagli deformite
ve omurilik basisina bagli nérodefisit gelismesi duru-
munda dekompresyon ve/veya posterior stabilizasyon te-
davi segenegidir.'>!® Bununla birlikte kemigin osteoporo-
tik yapisindan dolayr minimal invaziv yontemlerin tercih
edilmesi onerilmektedir .27161% Mevcut calismamizda da,
olgularin 33°niin (%50.8) medikal ve 26’smn (%40) ki-
foplasti yontemi (minimal invaziv) ile tedavi edilmis ola-

rak saptandi1 (Resim 1).

Yalnizca 6 (%9.2) olguya norodefisitlerinden dolay: de-
kompresyon ve posterior stabilizasyon cerrahisi uyguladik
(Resim 2).

Olgularn hepsine ayni zamanda Endokrinoloji Klinigi

konstiltasyonu yapildi ve OP medikal tedavisine baslandi.

Resim 1. L1 kifoplasti olgusuna ait BT ve MRG goriintiileri. a)
Preop sagital BT, b) Preop sagital T2 sekans MRG, c) Postop sagi-
tal BT, d) Postop aksiyel BT

BPHE (cXNld

Resim 2. L1-2 vertebra kirik olgusuna ait preop ve postop goriin-
tiiler. a) Preop sagital BT, b) Preop koronal BT, c) Preop sagital T2
sekans MRG, d) Preop sagital T2 STIR sekans MRG, e) Postop
lateral grafi, f) Postop AP grafi

Cahismamn Kisithliklar:

Hastalarm OP igin risk faktorleri tam olarak sorgulanma-
dig1 icin ve veri tablosuna eklenmemistir. Ayrica Endokri-
noloji Klinigi tarafindan verilen OP tedavileri ve takipleri

eklenmemigtir.

Sonug¢

OP ve OPVK yasam siiresi uzadik¢a giderek daha biiyiik
ve daha 6nemli bir halk saglig1 sorunu haline gelmektedir.
Pek ¢ok hastalikta oldugu gibi OP ve komplikasyonlarin-
dan korunmak i¢in, erken tan1 6nemlidir. Dolayisi ile OP
taramasinin yayginlastirilmast icin farkindaligin arttiril-
masi gerekmektedir. Bu sayede OPVK sikliginda, morta-

lite ve morbiditesinde azalma olacaktir.

Cikar Beyannamesi

Herhangi bir ¢ikar ¢atismasinin olmadigini yazarlar beyan

etmektedirler.
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Yogun Bakim Unitesinden I¢ Hastaliklar1 Klinigine Devir Olan Hastalardaki
Basing Ulseri Sikhig1 ve Iliskili Risk Faktorleri

Frequency of Pressure Ulcers and Related Risk Factors in Patients Transferred From

the Intensive Care Unit to the Internal Diseases Clinic

Mustafa KELES* Mehmet UZUNLULU?! Cundullah TORUN!

oz

Amac: Bu galismanin amaci yogun bakim iinitelerinden (YBU) i¢ hastaliklar1 kliniklerine devir olan hastalardaki basing iilseri sikli-
ginin belirlenmesi ve basing tilseri ile iligkili klinik 6zelliklerin aragtirilmasidir.

Araglar ve Yontem: Prospektif, gézlemsel caligmaya i¢ hastaliklar kliniklerine YBU’den devir olan 18 yas ve iizeri 100 hasta ardisik
olarak alind1. Olgularm YBU’ye yatis esnasindaki nutrisyonel risk skoru (NRS-2002) ve BRADEN 6lgegi ile i¢ hastaliklar1 kliniklerine
devir esnasindaki basing iilseri sikligi, lokalizasyonu ve evresi belirlendi. Basing iilseri olan ve olmayan hastalar klinik ve laboratuvar
ozelliklerine gore karsilagtirildi.

Bulgular: Caligmaya alinan 100 hastanin 52’si (%52) kadindi. Ortalama yas 69.8+16.5 yil bulundu. I¢ hastaliklari klinigine devir
esnasinda basing tlseri siklig1 %50, en sik basing tlseri lokalizasyonu sakrum (%88), en sik basing iilseri evresi evre 2 (%58) idi.
Basing iilseri olanlarda olmayanlara gore; yas ortalamasi (sirastyla 74+13, 66x18; p=0.022), YBU yatis siiresi (p<0.001), serebrovas-
kiiler hastalik ve demansi olan (sirastyla p=0.016 ve p<0.001), invasif mekanik ventilasyon, pozitif inotrop ajan ve antibiyotik kulla-
mlan (sirastyla p<0.001, p=0.005 ve p=0.008), YBU yatis1 oncesi basing iilseri olan (p<0.001), malniitrisyon risk skoru ve BRADEN
6lgegi ile belirlenen basing iilseri riski artmis bulunan (p<0.001) hasta siklig1 yiiksekti. Lojistik regresyon analizinde YBU yatis siire-
sindeki 1 giinliik artigin basing iilseri riskini 1.42 kat artirdigi goriildi.

Sonug: Bu calisma YBU’den ig hastaliklar1 kliniklerine devir olan her iki hastadan birinde basing iilserinin mevcut oldugunu ve YBU
yatis siiresi uzadikca basing iilseri gelisme riskinin arttigini ortaya koymustur.

Anahtar Kelimeler: braden 6l¢egi; hareketsizlik; NRS-2002 skoru
ABSTRACT

Purpose: Determination of pressure ulcer frequency and pressure ulcer-related clinical features in patients transferred from intensive
care units (ICU) to internal medicine clinics.

Material and Methods: A prospective, observational study included 100 consecutive patients aged 18 years and older. Nutritional
risk score (NRS-2002) and BRADEN scale at admission to the intensive care unit were calculated. During the transfer to the internal
medicine clinic, the frequency, localization and stage of pressure ulcers were determined. Patients with and without pressure ulcers
were compared according to clinical and laboratory characteristics.

Results: Of the 100 patients included in the study, 52 (52%) were women. The mean age was 69.8+16.5 years. The frequency of
pressure ulcer was 50%, the most common location and stage was sacrum (88%), and stage 2 (58%). The mean age (74+13, 6618
respectively, p=0.022) and length of stay in ICU (p<0.001) were higher in patients with pressure ulcer. Those with cerebrovascular
disease and dementia (p=0.016 and p<0.001 respectively), using invasive mechanical ventilation, positive inotropic agents and antibi-
otics (p<0.001, p=0.005, and p=0.008, respectively), with pressure ulcer before ICU (p<0.001), high risk of malnutrition and pressure
ulcer (p<0.001) were more common in patients with pressure ulcer. It was seen that 1 day increase in ICU length of stay increased the
risk of pressure ulcer 1.42 times.

Conclusion: This study revealed that half of the patients transferred from the ICU to the internal medicine clinics had pressure ulcer,
and the risk of developing pressure ulcers increases as the length of stay in the ICU is prolonged.

Keywords: braden scale; immobilization; NRS-2002 score
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GIRiS

Basing iilseri viicudun herhangi bir yerinde, 6zellikle de
kemik ¢ikintilarinin bulundugu bolgelerde, tekrarlayan ya
da uzun siireli basilara bagl olarak o bélgede dolagimin
bozulmasi sonucu ortaya ¢ikan nekroz ve iilserasyonlar-
dir.! En sik iskiyum, sakrum, koksiks, trokanter major ve
topukta goriilmektedir.? Uluslararas1 siniflandirma  sis-
temi, basing iilserlerini doku hasarinin boyutuna gére evre
I-IV, siiflandirilamayan evre (tlim deri ve doku katman-
larinin kaybi) ve siipheli derin doku yaralanmasi olarak si-
niflandirir.® Basing iilseri 6zellikle yash hastalarda artnug
morbidite ve mortalitenin 6nemli nedenlerinden biridir.
Bunun yaninda hastanede yatis siiresinin uzamasi, sorum-
luluklarim iistlenmede gecikme ve bakim masraflarinda

art1s ile sonuglanan dnemli bir bir saglik sorunudur.*

Yogun bakim iinitesinde (YBU) yatan hastalarda basing
ilseri gelisiminde enfeksiyonlar, hareketsizlik, beslenme
yetersizligi, hemodinamik bozukluk gibi ¢ok sayida risk
faktorii vardir. Risk altindaki hastalar belirlemek, basing
iilserini 6nlemenin en 6nemli asamasidir. Bu amagla bir-
¢ok Slgek gelistirilmistir. Duyusal alg1, nem, aktivite, ha-
reketlilik, beslenme ve siirtiinme gibi degiskenlerin sorgu-
landig1 Braden risk 6l¢egi en yaygin kullanilan 6lgekler-
dendir.®

Ortalama yasam siiresinin artmasi ve tip alanindaki tekno-
lojik gelismeler, basing iilseri gelisme riski yiiksek olan
ileri yas hastalarm YBU’de uzun siireli yatislarimi berabe-
rinde getirmistir.® Basing iilserlerinin hasta, hasta bakim
ve saglik ekonomisi tizerindeki olumsuz etkileri iyi bilinse
de, YBU’deki hastalarda basing iilseri risk faktorlerine yo-

nelik aragtirmalar kisitlidir.

Calismamizda bu bilgilerden yola ¢ikarak hastanemiz yo-
gun bakim tinitesinden i¢ hastaliklar1 klinigine devri yapi-
lan hastalarda yatis aninda veya yatisi sirasinda basing iil-
seri olan ve olmayan hastalari, Braden risk olgegi, nutris-
yonel risk skoru (NRS-2002), antropometrik ve laboratuar

temelli testler kullanarak karsilagtirmay: amagladik.
ARACLAR ve YONTEM

Prospektif, gozlemsel, klinik ¢alismaya i¢ hastaliklar kli-
niklerine 15.02.2021 ile 15.08.2021 tarihleri arasinda

YBU’den devir olan 18 yas ve iizeri 100 hasta ardisik ola-
rak dahil edildi. Caligma igin S. B. Istanbul Medeniyet
Universitesi Goztepe Egitim ve Aragtirma Hastanesi Kli-
nik Arastirmalar Etik Kurulundan (tarih: 13.01.2021, karar
no: 2021/0032) onay: alindi. Caligma siiresince Helsinki
Deklarasyonu prensiplerine uyuldu.

Calisma Tasarimi

Hastalarin demografik 6zellikleri, eslik eden komorbidite-
leri, YBU yatis oncesi tedavi 6zellikleri, YBU yatis esna-
sindaki basi yaras1 varlig1 ve evresi, tedavi 6zellikleri, yatis
stiresi, yatig nedeni, nutrisyon durumu, laboratuvar verileri
(tam kan sayimu, aghik glukozu, HbAlc, aspartat aminot-
ransferaz (AST), alanin aminotransferaz (ALT), tiroid sti-
mulan hormon (TSH), iirik asit, kreatinin, sodyum, potas-
yum, kalsiyum, ferritin, international normalized ratio
(INR), prokalsitonin, C-reaktif protein (CRP), laktat de-
hidrojenaz (LDH), albiimin) kay1t edildi. Hastalarin i¢ has-
taliklar1 klinigine kabul esnasindaki basing iilseri siklig1 ve
evresi belirlendi. YBU’den i¢ hastaliklar1 kliniklerine
devri aninda basi yarast olan ve olmayan hastalar klinik

Ozelliklerine gore karsilagtirildi.
Basing Ulseri Evresi

Basing iilserleri Avrupa Basing Ulseri Danisma Paneli
(NPUAP/EPUAP) kriterlerine gore smiflandirildi.” Loka-
lize, parmakla basmakla solmayan eritem alani olan sag-
lam deri Evre 1, dermis tabakasinin kismi kaybi1 Evre 2,
deri ve subkutan doku tabakalarinda kayip olmasi Evre 3,
tam kalinlikta doku kayb1 Evre 4, derinligi bilinmeyip deri
ve dokularin tiim tabakalarinda kayip olmasi siniflandiri-
lamayan evre, saglam derili mor ya da koyu kahve-
rengi/bordo olarak rengi degismis, i¢i kanla dolu vezikiil
ile karakterize tablo siipheli derin doku hasari olarak ta-

nimlandi.
Basing Ulseri Risk Hesaplanmasi

YBU yatis esnasinda belirlenmis olan Braden risk dlgegi
ile degerlendirildi.’ Bu 6lgek hastalari alt1 kritere gore de-
gerlendirir. Bunlar; duyusal algi, nem, aktivite, hareketli-
lik, beslenme, siirtiinme ve makaslama olup 1 ile 3 veya 4

arasinda degisen puanlar kullanilir. En fazla puan 23'tiir;
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Basing tilseri siklig1 ve iligkili risk faktorleri

Keles ve ark.

yiiksek risk: <12, orta risk: 13-14, disiik risk: 15 ve tizeri

olarak smiflandirilir.
Nutrisyonel Durum Degerlendirmesi

Nutrisyonel Risk Skorlamasi (NRS-2002) ile yapildi.®
Anamnez ve fizik muayene sonrasi uygulanan esas deger-
lendirme (beslenme durumu, kilo kaybi, kronik hastalik,
cerrahi iglem, immobilizasyon durumu) sonucunda risk
skorunun <3 olmas: diisiik risk, >3 olmast yiiksek risk ola-

rak tanimlandi.
istatistiksel Analiz

Siirekli degiskenleri tanimlamak i¢in tanimlayici istatistik-
ler, kategorik degiskenleri tanimlamak igin frekanslar (n)
ve yiizdeler (%) kullanild1. Bagimsiz ve normal dagilima
uygunluk gostermeyen iki siirekli degiskenin karsilastir-
mas1 Mann-Whitney U testi ile bagimsiz ve normal dagi-
lima uygunluk gosteren iki stirekli degiskenin karsilastir-
masi Student t testi ile yapildi. Kategorik degiskenler ara-
sindaki iliskinin incelenmesi amaciyla Ki-Kare (ya da uy-
gun yerlerde Fisher Exact test) kullanildi. Bagimsiz degis-
kenlerin (2 kategorili) kategorik bagimli degisken iizerin-
deki etkisini incelemek amaciyla lojistik regresyon analizi
uyguland:. Istatistiksel anlamhlik diizeyi p<0.05 olarak
belirlendi. Hesaplamalarda SPSS (IBM SPSS Statistics for
Windows, Version 26.0. Armonk, NY: IBM Corp) kulla-
nildi.

BULGULAR

Calismaya, YBU’den i¢ hastaliklari kliniklerine devir olan
100 hasta (48 erkek, 52 kadin) alindi. Ortalama yas
69.8£16.5 yil (kadinlarda: 73+18.6 yil, erkeklerde:
66.3£13.3 y1l, %43’ 60-80 yas, %32’si >80 yas, %25’
<60 yas) idi. Hastalarn YBU ortalama yatis siiresi
12.9+15.9 (%39’u >10 giin, %31’i 1-5 giin, %30’u 6-10
giin), en stk YBU yatis nedenleri solunumsal nedenler
(%73), sepsis (%13) ve kardiyovaskiiler olaylar (%5) idi
(Tablo 1).

En sik komorbiditeler sirastyla hipertansiyon (%60), dia-
betes mellitus (%35) ve koroner arter hastaligi (%28) idi.
YBU takipleri sirasinda hastalarin %40°1 invaziv mekanik

ventilasyon, %43’ non-invaziv mekanik ventilasyon

(NIMV), %5171 pozitif inotrop destegi almisti, %88’ine ise
antibiyoterapi baglanmsti.

Hastalarm %]17’sinde YBU yatis1 éncesi basing iilseri
vard1 ve bunlarm %64.7 sinin evresi 1°di. YBU'den ig has-
taliklart  kliniklerine devir sirasinda ise hastalarin
%350’sinde basing iilseri tespit edildi ve bunlarm %58’inin
evre 2 oldugu goriildii. YBU yatis dncesi basing iilseri evre
3 olanlarin tamaminin YBU'den i¢ hastaliklar1 klinigine
geldiginde basing tlseri evresi 4’tii (p<0.001). (Tablo 2).
Basing iilseri olan hastalarin %88’inin sakrum, %20’sinin
topuk, %2’sinin dirsek, %28’inin gluteal ve %4 iiniin bu-

run bolgesinde basing iilseri tespit edildi.

I¢ hastaliklar1 klinigine devir esnasinda basing iilseri olan
ve olmayan hastalarin karsilastirmali demografik, antropo-
metrik, biyokimyasal ve tedavi 6zellikleri, BRADEN ve
NRS-2002 risk skorlar ile basing tilseri ozellikleri tablo 1,
3 ve 4’te verildi.

YBU’den i¢ hastaliklar1 klinigine devir esnasinda basing
iilseri olanlarda olmayanlara gore yas ortalamasi (74+13’¢
karsilik 6618, p= 0.022), ortalama YBU vyatis siiresi
(20+£20’ye karsihik 6+3, p<0.001), YBU’de >10 giin yatan
hasta siklig1 (%70’e karsilik %8, p<0.001) yiiksekti (Tablo
1).

Basing iilseri olanlarda olmayanlara gére serebrovaskiiler
hastalik ve demansi olan hasta sikliklar (sirasiyla %26’ya
karsilik %8, p=0.016 ve %42’ye karsilik %6, p<0.001)
yiiksekti (Tablo 3).

YBU’de invaziv mekanik ventilasyon, pozitif inotrop ve
antibiyoterapi tedavisi alanlarin siklig1 basing iilseri olan-
larda olmayanlara gore (sirasiyla %62’ye karsilik %18,
p<0.001, %66’ya karsilik %36, p=0.005 ve %98 e karsilik
%80, p=0.008) yiiksekti. (Tablo 4)

Basing tlseri olanlarda olmayanlara gore nazogastrik
sonda (NG) ile beslenenlerin siklig1 (%82’ye karsilik %22,
p<0.001) yiiksek iken; oral beslenenlerin siklig1 (%14’
karsilik %82, p<0.001) diisiiktii. Basing iilseri olanlarda
olmayanlara gore nutrisyonel risk skoru (NRS-2002) >3
olanlarin ve BRADEN risk skoru yiiksek risk (<12) olan-
larin siklig1 (sirastyla %82’ye karsilik %20, p<0.001 ve
%60’a karsilik %2, p<0.001) yiiksekti. (Tablo 4).
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Lojistik regresyon analizine bagimli degisken olarak anlamli bulunmus olup, YBU vyatis siiresindeki 1 giinliik
YBU’den ig hastaliklar klinigine geldiginde basing iilseri, artisin YBU’den i¢ hastaliklar1 klinigine geldiginde basing
bagimsiz degiskenler olarak tek degiskenli analizlerde an- iilseri olmasini (1/0.703) 1.42 kat artirdi@1 goriildii (appen-
lamli bulunan degiskenler alindiginda YBU yatis siiresi dix 1).

Tablo 1. Yogun bakim iinitesinden i¢ hastaliklari klinigine devir esnasinda basing iilseri olan hastalar ile olmayan hastalarin demografik 6zel-
likleri, yatig tanisi ve yatis siirelerinin karsilagtirilmasi.

- Kadin 27 (54) 25 (50) 52 (52) 0.841
Cinsiyet
Erkek 23 (46) 25 (50) 48 (48)
<60 8 (16) 17 (34) 25 (25)
Yas dagilim 60-80 21 (42) 22 (44) 43 (43) 0.347
>80 21 (42) 11 (22) 32(32)
Solunumsal 41 (82) 32 (64) 73 (73) 0.091
Kardiyovaskiiler 0(0) 5 (10) 5(5)
MODS 1(2) 1(2) 2(2)
.. Postop 1(2) 0(0) 1(1)
YBU'ne yatis tamsi Sepsis 6 (12) 7 (14) 13(13)
Sivi-Elektrolit Diizens 0(0) 1(2) 1(1)
Akut Bobrek Yetmezligi 1(2) 3(6) 4(4)
Norolojik 0(0) 1(2) 1(1)
1-5 giin 5 (10) 26 (52) 31(31) <0.001
YBU yatis siiresi 6-10 giin 10 (20) 20 (40) 30 (30)
>10 giin 35 (70) 4(8) 39 (39)

MODS: Coklu Organ Yetmezligi Sendromu, Veriler aksi belirtilmedik¢e n ve % olarak verilmistir.

Tablo 2. Yogun bakim {initesine yatis oncesi ve yogun bakim iinitesinden i¢ hastaliklari klinigine devir esnasinda basing iilseri evreleri.

Evre 1 basing tilseri 11 (64.7) 10 (20)
Evre 2 basing tilseri 3(17.6) 29 (58)
Evre 3 basing tilseri 3(17.6) 7(14)
Evre 4 basing tilseri 0 4 (8)

Veriler aksi belirtilmedikge n ve % olarak verilmistir.

Tablo 3. Yogun bakim iinitesinden i¢ hastaliklari klinigine devir esnasinda basing iilseri varligina gore komorbiditelerin karsilastirilmasi.

Konjestif Kalp Yetmezligi 8 (16) 7(14) 15 (15) 0.999
Kronik Bobrek Hastahg: 3(6) 10 (20) 13 (13) 0.071
Koroner Arter Hastahig 11 (22) 17 (34) 28 (28) 0.133
Serebrovaskiiler Hastahk 13 (26) 4 (8) 17 (17) 0.016
Hipertansiyon 29 (58) 31(62) 60 (60) 0,419
Diyabetes Mellitus 17 (34) 18 (36) 35 (35) 0.999
Demans/ Alzheimer 21 (42) 3(6) 24 (24) <0.001
Malignite 7(14) 5 (10) 12 (12) 0.760
Kronik Obstruktif Akciger Hastahg 6(12) 8 (16) 14(14) 0.774
Atrial Fibrilasyon 1(2) 1(2) 2(2) 0.999

Veriler aksi belirtilmedik¢e n ve % olarak verilmistir.
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Tablo 4. i¢ hastaliklar1 klinigine devir esnasinda basing iilseri olan hastalar ile olmayan hastalarin, yogun bakim iinitesindeki tedavi 6zellikle-

rinin ve nutrisyon durumunun karsilastiriimast.

Basing iilseri olan grup

Basing iilseri olmayan grup

(n=50) (n=50) P
Invaziv Mekanik Ventilasyon 31 (62) 9 (18) <0.001
Non-invaziv Mekanik Ventilasyon 19 (38) 24 (48) 0.419
Pozitif inotrop Ajan 33 (66) 18 (36) 0.005
Devamh Vené-venéz Hemodiyaliz 1(2) 6 (12) 0.112
Antibiyoterapi 49 (98) 40 (80) 0.008
Oral Beslenme 7(14) 41 (82) <0.001
Nazogastrik ile Beslenme 41 (82) 11(22) <0.001
PEG ile beslenme 3(6) 0 (0) 0.242
Parenteral Beslenme 2(4) 0 (0) 0.495
NRS Risk Skoru
<3 9(18) 40 (80) <0.001
>3 41(82) 10 (20)
BRADEN Risk Skoru
Yiiksek Risk (<12) 30 (60) 1(2) <0.001
Orta Risk (13-14) 16 (32) 5 (10)
Diisiik Risk (15-16) 4(8) 44 (88)

TARTISMA

Bu ¢alismada YBU’den i¢ hastaliklar1 kliniklerine devre-
dilen her 2 hastadan birinde basing iilseri gbzlendigi (evre
1 basing iilseri hari¢ tutuldugunda %40) ve bu olgularin
%34’iinde YBU’ye kabul aninda basing iilserinin mevcut
oldugu, en sik basing iilseri bolgesinin sakrum, en sik ba-
sing iilseri evresinin ise evre 2 oldugu goriilmiistiir. Basing
iilseri olanlarda yas ortalamasinin, YBU vyatis siiresinin,
serebrovaskiiler hastalik ve demans sikliginin, invaziv me-
kanik ventilasyon, pozitif inotrop ajan ve antibiyotik kul-
lamiminm, YBU’ye yatis sirasinda malniitrisyon riskinin
ve BRADEN risk skorunun basing iilseri olmayanlara gore
yiiksek bulundugu, lojistik regresyon analizinde YBU ya-
tig siiresindeki her 1 giinliik uzamanin basing iilseri riskini

1.42 kat artirdig1 saptanmustir.

Calismanuzda YBU yatis ihtiyaci biten ve i¢ hastaliklart
kliniklerine devir olan hastalarda basing iilseri sikliginin
ulusal ve diger iilke ¢aligmalarma kiyasla yiiksek bulun-
dugu goriilmektedir. Kiiresel dlgekte 90 iilkedeki 1117
YBU’den 13.254 hastanin dahil edildigi bir ¢alismada ba-
sing iilseri icin genel prevalans %26.6, YBU kaynakli pre-
valans %16.2 olarak belirtilmistir.® Sayar ve ark. nin ¢alis-
masinda YBU’de yatan hastalarda basing iilseri sikligi
%14.3 (%74 evre 1), Tosun ve ark. nin Istanbul’daki 21
hastanenin 50 farkli yogun bakim iinitesinde yatan yasl
180 hastay: (yas ortalamasi 72.8 yil) dahil ettikleri ¢alig-
mada basing iilseri sikli§1 %40.6 bulunmustur.'® Bizim
caligmamizda diger ¢alismalara kiyasla basing iilseri sikli-
gmin yiiksek bulunmasinda; yas ortalamasinin (ortalama

69.8) yiiksek, YBU yatis siiresinin uzun (6zellikle >10 giin

yatis1 olanlar), YBU yatis aninda BRADEN risk skorunun
diisiik ve hastalarin yaklasik iicte birinde YBU yatis ncesi
bilinen basing tilserinin mevcut olmasinin rolii oldugu dii-

siiniilmektedir.

Calismamizda YBU’ye yatis aninda hastalarin yaklasik
ticte birinde 6nceden basing iilserinin varligi dikkat ¢eken
bir 6zellik olarak karsimiza ¢ikmustir. Literatiirle karsilag-
tirildiginda; Terekeci ve ark. nin calismasinda YBU yatis
aninda hastalarin %9.8’inde, Kore’den bildirilen ve kritik
hastalarda YBU kabul sirasinda basing iilseri sikliginin
arastirildigi bir ¢alismada hastalarin %23.7’inde yatis
aninda basing iilserinin mevcut oldugu bildirilmistir.*>13
McGee ve ark. nin ¢alismasinda ise 2723 YBU hastasinin
yatis aninda %6.6’sinda basing iilserinin mevcut oldugu
gbzlenmis ve bu olgularda basing iilseri olmayanlara gore
hem hastane yatis siiresinin hem de mortalitenin daha yiik-
sek bulundugu bildirilmistir.** Bizim ¢alismamizda YBU
yatig esnasinda basing {ilseri olan hasta sayisinin diger ¢a-
lismalara gore fazla bulunmasi rastlantisal olabilecegi gibi
hastalarin daha yasli ve demans gibi immobilize edici ko-

morbiditelerin varlig1 ile de iliskili olabilir.

YBU’de yatan hastalarda basing iilseri gelisiminin ¢evre-
sel (basing, kesme kuvveti, siirtiinme ve nem) ve hasta ilis-
kili cok sayida risk faktérlerinden olusan kompleks bir sii-
reg oldugu bilinmektedir.'® Hasta iligkili 6zelliklerin ince-
lendigi Labeau ve ark. nin ¢alismasinda yas, erkek cinsi-
yet, diisiik kilo, acil cerrahi, diisik BRADEN risk skoru,
komorbid durumlar, renal replasman ve mekanik ventilas-
yon tedavileri ve diisiik-orta gelirli ekonomiye sahip tilke-
den olmanm YBU kaynakh basing {ilseri gelisimi i¢in ba-

gimsiz iliskili faktorler oldugu bildirilmistir.® Sistematik
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bir derlemede ise YBU’de basing iilseri gelisimi icin risk
faktorlerinin ileri yas, uzun YBU yatis siiresi, diyabet var-
Iig1, ortalama arteriyel kan basinci diisikligi (<60-70
mmHg), mekanik ventilasyon, uzamis mekanik ventilas-
yon siiresi, hemodiyaliz, vazopressor ve sedasyon destegi
oldugu bildirilmistir.'® Terekeci ve ark. nin ¢alismasinda
YBU’den taburculuk esnasinda basing iilseri olan ve olma-
yan grup karsilastirildiginda yas, hastanede yatis siiresi,
NRS-2002 skoru, albumin diizeyi, NORTON skoru ve or-
talama arteryel basincin iki grup arasinda anlamli farkli ol-
dugu gosterilmistir. Bu ¢aligmalarda 6rneklem biyiikliigii-
niin, ¢alisilan hasta 6zelliklerinin ve ¢aligma metodolojile-
rinin farkli olmasindan dolay farkli sonuglarin bulundugu
sOylenebilir. Bununla beraber, bu ¢alismalarda ortak risk
faktorii gibi goziiken yas, YBU yatis siiresi, invaziv meka-
nik ventilasyon ve vazopressor destegi ihtiyacinin bizim
¢aligmamizda da iki grup arasinda anlamli olarak farkli bu-
lunmasi bu risk faktorlerinin YBU’ye yatis esnasinda daha
fazla goz 6niinde bulundurulmasi ve bu risk faktorlerine
sahip hastalarda basing iilseri gelisimi konusunda daha

dikkatli olunmasi gerektigini diisindiirmektedir.

Caligmamizda NRS-2002 ile belirlenen malniitrisyon ris-
Kinin yiiksek olmasi ile basing iilseri gelisimi arasinda an-
laml1 iliski oldugu saptanmstir. Alhaug ve ark. nin dahili
ve cerrahi servislerde yatan 651 hasta ile yaptiklar ¢alis-
mada NRS-2002 skorunun yiiksek olmasinin basing iilseri
varligi ile iligkili oldugunu gostermistir.!” Malnutrisyon ile
basing tilseri gelisimi arasindaki iliskinin hayvan modelleri
ile incelendigi c¢alismada, gidadan yoksun birakilip kilo
kayb1 ve protein eksikligi gelistirilen tavsanlar ile normal
tavsanlar ayni basing diizeylerine maruz birakildiktan
sonra giinler i¢erisinde dokudaki degisimler incelenmis ve
malnutrisyona ugratilmis tavsanlarda hem ciltte iskemiye
bagl destriiksiyonun erken gelistigi hem de iyilesme siire-
cinin daha geg oldugu tespit edilmistir.*® Terekeci ve ark.
nin ¢alismasinda da YBU’den taburculuk esnasinda basing
tilseri olanlarda olmayanlara gére NRS-2002 skorunun an-
laml: derecede yiiksek oldugu tespit edilmis, iki grup ara-
sinda viicut kitle indeksi (VKI) acisindan anlamli fark iz-
lenmemistir.> Bu bilgilerden yola g¢ikarak, hastalarin
YBU’ye yatis esnasindaki nutrisyonel durumunun basing
ilseri gelisiminde énemli oldugu ancak yalnizca VKI ile
degerlendirmenin yetersiz oldugu, NRS-2002 skorunun

kullanilmasinin faydali olacagi sdylenebilir.

Risk altindaki hastalar1 belirlemek, basing iilserini 6nleme
stratejilerinin merkezinde yer almaktadir. Hasta iliskili ve
cevresel risk faktorlerinin birlikte degerlendirildigi Braden
6lgegi bu amagla en sik kullanilan yontemlerdendir. Calig-
mamizda, Braden risk skoru ile basing iilseri gelisimi ara-
sinda anlamli iligki saptanmast literatiir bilgilerini destek-
lemektedir.*-2° Bununla birlikte bu degiskenlerden lojistik
regresyon analizinde sadece YBU yatis siiresinin anlaml
risk artigina neden oldugu belirlenmistir. Bu durum olasi-
likla ¢alismanin 6rneklem biiyiikliigiiniin az olmasindan,
YBU yatis anindaki hemodinamik ve antropometrik degis-
kenlerin degerlendirilmemis olmasi gibi faktdrlerden kay-

naklanmus olabilir.

Calismamizda en sik karsilagilan basi lokalizasyonunun
sakrum ve basing iilseri evresinin evre 2 bulunmus olmasi

genel olarak literatiir bilgileriyle uyumludur.?

YBU yatis oncesi yalnizca 17 hastada basing iilseri varken
i¢ hastaliklar1 klinigine devir esnasinda 50 hastada basing
tilseri saptanmig olmasi ve evre 3 basing iilseri olan hasta-
larin tamaminin i¢ hastaliklar klinigine kabuliinde basing
tilseri evresinin evre 4’¢ ilerlemis olmast ilgi gekici bir du-
rumdur. Yogun bakim tinitelerinden i¢ hastaliklar1 klinik-
lerine devir olan hastalarda basing iilseri sikliginin yiiksek
bulunmasinin birkag¢ klinik 6énemi vardir. Birincisi hasta-
nede yatis siiresini artirmaktadir.?? Tkincisi uzun siireli an-
tibiyotik kullanimina, ileri goriintiileme yontemlerine ve
derin doku biyopsi, genis debridman ve vakum yardimli
kapama gibi ileri tedavi islemlerine ihtiyaci artirmakta-
dir.24 Son olarak ozellikle ileri evre basing iilserleri sep-

sis ve mortalitede artisa neden olmaktadir.2®

Calismamizin hasta sayisinin az olmast ve tek merkezli bir
caligsma olmasi baslica kisitliligidir. Diger bir kisitlilik ise
caligmanin retrospektif dizayni nedeni ile basing {ilserinin
tibbi cihaz (entiibasyon tiipii, nazogastrik sonda, saturas-
yon probu vb.) kaynakli olup olmadig bilgisine ulasilama-

masidir.

Sonug olarak; YBU’de yatan veya YBU sonrasi i¢ hasta-
liklar kliniklerine devir olan hastalardan basing iilseri sap-
tanan veya basing ilseri geligsme riski yiiksek olan olgu-
larda (YBU yatis siiresi uzun, ileri yasta, mekanik venti-
lasyon uygulanan, malnutrisyon riski yiiksek, 6nceden bi-

linen basing {ilseri veya serebrovaskiiler hastalik, demans
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gibi komorbiditeleri olan) basi azaltan yiizey destek sis-
temleri, uygun siklikta pozisyon degisimi, yeterli nutrisyo-
nel destek ve saglik ¢alisanlarinin basing iilseri konusun-
daki farkindaliklarmin artirilmasi gibi stratejilerin uygu-
lanmasinin basing ilseri gelisimini dnleyebilecegi, basing
tilseri olanlarda ise progresyonu engelleyebilecegi unutul-

mamalidir.
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An Investigation into the Relationships Between Physical Activity Level, Burnout,

Job Satisfaction, Quality of Life and Sociodemographic Factors in Academicians

Akademisyenlerde Fiziksel Aktivite Diizeyi, Tiikenmislik, Is Doyumu, Yasam Kalitesi ve

Sosyodemografik Faktorler Arasindaki iliskilerin incelenmesi
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Amag: Caligmanin amaci, akademisyenlerde fiziksel aktivite diizeyi (FAD), tiikenmislik, is doyumu, yasam kalitesi ve bazi sosyode-
mografik faktorler arasindaki iliskileri incelemekti.

Araglar ve Yontem: Calismaya arastirma gorevlileri, 6gretim gorevlileri, doktor 6gretim iiyeleri, dogent doktorlar ve profesor dok-
torlardan olusan 214 akademisyen dahil edildi. Bilgisayar kullanim siiresi, gorev siiresi, yas, yurt dis1 tecriibesi, FAD (Uluslararast
Fiziksel Aktivite Anketi ile), tiikkenmislik diizeyi (Maslach Tiikenmislik Olgegi ile), is doyumu (Ogretim Elemanlar1 Is Doyumu Olgegi
ile) ve yasam kalitesi (Kisa Form 36 Saglik Anketi ile) degerlendirildi.

Bulgular: Bilgisayar kullanim siiresi, FAD, tiikkenmislik, is doyumu ve yagam kalitesinin akademik {invana gore degistigi goriildii
(p<0.05). Arastirma gorevlilerinde bilgisayar kullanim siiresi ve tiikenmislik diizeyi en yiiksek iken, is doyumu ve yagam kalitesi en
diigiiktii. Bu bulgu profesorlerde tam tersi olarak bulundu (p<0.05). Tiikenmiglik ile is doyumu ve yasam kalitesi arasinda gii¢lii negatif
iligkiler gozlendi (p<0.05). Yurt dis1 tecriibesi olanlarin daha az tiikenmislik, daha yiiksek is doyumu ve yasam kalitesine sahip oldugu
bulundu (p<0.05). Her bir akademik unvan grubunda, FAD ile tiikenmislik arasinda anlamli gii¢lii negatif iligkiler gzlenirken, FAD
ile is doyumu ve yasam kalitesi arasinda anlaml gii¢lii pozitif iliskiler gézlendi (p<0.05).

Sonug: Calisma kosullarinin iyilestirilmesi, yurtdisi tecriibesi kazanmalarinin saglanmasi, yeterli ve diizenli fiziksel aktivitenin tegvik
edilmesi ile akademisyenlerin tiikenmislik diizeylerinin azaltilabilecegi, i3 doyumlarinin ve yasam kalitelerinin artirilabilecegi diisii-
niilmektedir.

Anahtar Kelimeler: fiziksel aktivite; is doyumu; sosyodemografik faktorler; tiikkenmiglik; yasam kalitesi
ABSTRACT

Purpose: The aim of the study was to examine the relationships between physical activity level (PAL), burnout, job satisfaction,
quality of life, and some sociodemographic factors in academicians.

Materials and Methods: The study included 214 academicians, including research assistants, lecturers, assistant professors, associate
professors, and professors. Computer usage time, tenure of office, age, experience abroad, PAL (with International Physical Activity
Questionnaire), burnout level (with Maslach Burnout Inventory), job satisfaction (with Job Satisfaction Scale for Academicians), and
quality of life (with Short Form-36 Health Survey) were evaluated.

Results: It was observed that computer usage time, PAL, burnout, job satisfaction, and quality of life varied according to the academic
title (p<0.05). Computer usage time and burnout level were the highest among research assistants, while job satisfaction and quality
of life were the lowest. This finding was found to be the opposite in professors (p<0.05). Strong negative relationships were observed
between burnout and job satisfaction, and quality of life (p<0.05). Those with experience abroad had lower burnout levels, higher job
satisfaction, and quality of life (p<0.05). In each academic title group, significant and strong negative relationships were observed
between PAL and burnout, while significant strong positive relationships were observed between PAL and job satisfaction and quality
of life (p<0.05).

Conclusion: Itis thought that the academicians' burnout levels can be decreased and job satisfaction and quality of life can be increased
by improving working conditions, enabling them to gain experience abroad, and encouraging adequate and regular physical activity.

Keywords: burnout; job satisfaction; physical activity; sociodemographic factors; quality of life

Received: 06.01.2023; Accepted: 16.05.2023

1Karamanoglu Mehmetbey University, Faculty of Health Sciences, Department of Physiotherapy and Rehabilitation, Karaman, Turkey.
Corresponding Author: Nazim Tolgahan Yildiz, Karamanoglu Mehmetbey University, Faculty of Health Sciences, Department of Physiotherapy and Rehabilita-
tion, Karaman, Turkey. e-mail: tolgafty@gmail.com

How to cite: Yildiz NT, Kocaman H. Investigation of the relationships between physical activity level, burnout, job satisfaction, quality of life and sociodemo-
graphic factors in academicians. Ahi Evran Med J. 2023;7(3):331-339. DOI: 10.46332/aem;j.1230539

©Copyright 2023 Ahi Evran Medical Journal by Kirsehir Ahi Evran Medical Faculty (https://dergipark.org.tr/en/pub/aemj)

Ahi Evran Med J 2023 Open Access https://dergipark.org.tr/en/pub/aemj This article is distributed under the terms of the Creative Commons
Attribution-NonCommercial-NoDerivatives 4.0 International Licence



mailto:tolgafty@gmail.com
https://orcid.org/0000-0002-2404-2884
https://orcid.org/0000-0001-5971-7274

Ahi Evran Med J. 2023;7(3):331-339

INTRODUCTION

Physical activity is any activity that requires the use of
muscles and joints and results in energy expenditure.! To-
day, various factors such as technological advancements
that simplify life, an increase in living standards, rapid ur-
banization, the inadequacy of social areas, intense compe-
tition and stress in the business environment, and igno-
rance of the importance of physical activity for health have
led to a decrease in physical activity level (PAL) and a se-
dentary lifestyle.? The prevalence of various musculoske-
letal and cardiovascular diseases increases due to a seden-
tary lifestyle that negatively affects human life in physio-
logical and psychological aspects.®> However, regular and
adequate physical activity is effective in preventing chro-
nic diseases. In addition, it increases the self-confidence of
the individual, improves self-esteem, promotes positive
thinking, increases the ability to cope with stress, reduces
the risk of depression and anxiety disorders, creates gene-
ral psychological well-being, and makes the person feel
good and happy. As a result, it improves the quality of life.
It has been reported that there are positive associations
between PAL and quality of life.247 Considering that aca-
demicians spend most of their working time in the office,
it is important to examine the PAL of academicians and
investigate factors such as burnout, job satisfaction, and
quality of life that may be associated with the PAL in aca-

demicians.

Burnout is defined as emotional exhaustion, depersonali-
zation, and a decrease in personal achievement. Emotional
exhaustion describes the feeling of being depleted of one's
emotional resources and being overburdened. Depersona-
lization includes negative, rigid, and emotionless behavi-
ors toward other people for whom the person cares, serves,
or trains. Personal achievement is defined as feeling com-
petent and successful in one's job.8 Burnout occurs mostly
in individuals who have intense and long working hours,
are idealistic, and have a strong desire to serve people.®
Therefore, academicians who are in constant and intense
interaction with people are one of the risk groups most
prone to burnout. Academicians may experience burnout
due to factors such as heavy working conditions, an exces-
sive course load, an insufficient reward system, a low in-
come level, and a lack of support for research.®

Job satisfaction is defined as individuals' satisfaction or
dissatisfaction with their jobs.1° Job satisfaction is an im-
portant requirement for a person to be successful, happy,
and productive. Considering that individuals are the most
important resource of institutions, the satisfaction of indi-
viduals with their jobs and institutions has an important
role in the success of institutions.® Studies show that bur-
nout is higher in individuals with insufficient job satisfac-
tion and that job satisfaction and burnout may be related.**
Academicians have very important roles in both the scien-
tific and technological developments of countries and the
training of specialized individuals. In order for academics
to fully fulfill their duties, it is important that they are sa-
tisfied with their work.%° It has been reported that in wor-
king environments where stress factors are intense and job
satisfaction cannot be achieved sufficiently, the life satis-
faction of individuals may decrease and their burnout le-
vels may increase.'? In the literature, it has been suggested
that factors such as daily working time, age, tenure, acade-
mic title, and PAL that may affect job satisfaction in aca-
demics should be investigated in further studies.®

We hypothesized that working conditions (e.g. computer
usage time), experience abroad, and physical activity le-
vels may correlate with the burnout level, job satisfaction,
and quality of life of academicians. Therefore, the aim of
the present study was to investigate the relationships
between PAL, burnout, job satisfaction, quality of life, and
some sociodemographic factors in academicians, and dis-

cuss the results in the light of the literature.

MATERIALS and METHODS

Study Design and Ethical Approval

The study was approved by Karamanoglu Mehmetbey
University Social and Human Sciences Scientific Research
and Publication Ethics Committee (Decision date:
24.10.2022 and number: 06-2022/124). The necessary ins-

titutional permission was obtained from the university.

Participants

The present study included 214 academicians working at a
state university, consisting of research assistants, lecturers,
assistant professors, associate professors, and professors.
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Written informed consent was obtained from the partici-
pants who met the inclusion criteria. The study was carried
out in accordance with the principles of the Declaration of
Helsinki. The inclusion criteria were as follows: between
the ages of 18-65, being an academician for at least 3 ye-
ars, and understanding Turkish. The individuals with diag-
nosed psychiatric disorders, difficulties in understanding
Turkish, and those who did not volunteer to participate in
the study were excluded. Participants' sociodemographic
information (age, height, weight, gender, marital status),
daily computer usage time, tenure of office, and expe-
rience abroad were recorded. Those who had been abroad
for at least 3 months for academic purposes were conside-
red to have experience abroad.

Assessment Instruments

International Physical Activity Questionnaire

The Turkish version?? of the short form of the International
Physical Activity Questionnaire (IPAQ) developed by
Craig et al.* in 2003, was used to assess the level of phy-
sical activity. The validity and reliability study of the Tur-
kish version of the short form of the scale was performed
by Saglam et al.'® in 2010, and it was reported to be valid
and reliable in evaluating the level of physical activity
(ICC: 0.78). The IPAQ consists of a total of 7 questions
and provides information on the amount of sitting, wal-
king, and physical activity of varying intensity, and the
amount of energy expended. The spent of total metabolic
equivalent (MET) value (MET-min/week) is calculated by
determining how many days a week and for how long the
person does these activities. When calculating the total
MET value, the weekly duration of each activity is multip-
lied by the fixed MET value in the survey. PAL is deter-
mined according to the total MET value spent. A high total
MET value indicates a high PAL.314

Maslach Burnout Inventory

The Turkish version®® of the Maslach Burnout Inventory
(MBI) developed by Maslach and Jackson®® in 1981 was
used to evaluate the burnout levels of academicians. The
validity and reliability study of the Turkish version of the
MBI was performed by Cam?®® in 2001, and it was reported

to be valid and reliable in evaluating the burnout levels of

academicians (Cronbach's alpha: 0.81, ICC: 0.79). MBI
consists of 22 items and evaluates burnout in three sub-
subscales: emotional exhaustion, depersonalization, and
personal achievement. The emotional exhaustion subscale
includes eight items related to fatigue, boredom, and dec-
reased emotional energy. The depersonalization subscale
consists of six items related to the person's unemotional
behavior towards individuals receiving care and service.
The personal achievement subscale consists of eight items
and describes the individual's feelings of competence and
overcoming successfully. Items in the scale are scored
between 0-4 points on a five-point Likert scale. Separate
scores are obtained for three different sub-scales from the
scale. A high score on the emotional exhaustion or deper-
sonalization subscales or a low score on the personal achi-

evement subscale indicates a high level of burnout.%*516

Job Satisfaction Scale for Academicians

Job satisfaction was evaluated by the Job Satisfaction
Scale for Academicians (JSSA) developed by Kelecioglu
et al.'” in 2006. There are 25 items on the scale, including
proficiency in the job, success, interest, autonomy, recog-
nition and appreciation, opportunities for advancement, ta-
king responsibility, working conditions, business policies,
supervision, and interpersonal relationships. The total
scale score ranges from 0-100, and a high score indicates
low job satisfaction. It has been reported that JSSA is valid
and reliable in assessing the job satisfaction of academici-
ans (Cronbach's alpha: 0.94, ICC: 0.91).Y7

Short Form-36 Health Survey

The Turkish version8 of the Short Form-36 Health Survey
(SF-36), developed by Ware and Sherbourne®® in 1992,
was used to assess the health-related quality of life. The
validity and reliability study of the Turkish version of the
SF-36 was performed by Kogyigit et al.!® in 1999, and it
was reported to be valid and reliable in evaluating the level
of physical activity (ICC: 0.78). SF-36 consists of 8 subs-
cales and 36 questions evaluating the quality of life. For
practical use, the physical component score (PCS) is obta-
ined by averaging the scores of the four subscales related
to physical parameters, and the mental component score
(MCS) is obtained by averaging the scores of the four
subscales related to mental parameters. PCS and MCS sub-
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dimensions are used to express the level of quality of life.
The scores that can be obtained from both sub-dimensions
range from 0 to 100, and high scores indicate a high quality

of life.1819

Statistical Analysis

Statistical analyzes were performed using SPSS software,
version 24.0 (IBM SPSS Statistics for Windows, Version
24.0, Armonk, NY: IBM Corp., USA). Analytical (Kolmo-
gorov-Smirnov test) and visual (histogram and probability
graphs) methods were used to determine whether the vari-
ables were normally distributed. Descriptive statistics
were given with mean and standard deviation for numeri-
cal variables, and numbers and percentages for categorical
variables. One-Way Analysis of Variance (ANOVA) was
used to compare academic title groups. Bonferroni test was
applied for post-hoc analyses. Relationships between eva-
luation parameters were examined by Pearson Correlation
Analysis. Statistical significance level was accepted as
p<0.05.

RESULTS

The descriptive features of the data belonging to the nume-
rical and categorical variables of the individuals participa-
ting in the study are given in Table 1. The distribution of
the participants was as follows; 50 individuals (23.3%)

were research assistants, 44 (20.6%) were lecturers, 47

(22%) were assistant professors, 41 (19.1%) were associ-
ate professors, and 32 (15%) were professors. 55 (25.7%)
of the study participants had experience abroad, whereas
159 (74.3%) did not. While the tenure of office for 22
(10.3%) of the participants was less than 5 years, the tenure
of office for 41 (19.2%) was 20 years or more (Table 1).

The comparison of the evaluated parameters of the indivi-
duals participating in the study according to their titles is
given in Table 2. While there was no difference between
the research assistant and lecturer groups in terms of com-
puter usage time (p=0.852), the computer usage times of
other groups were different from each other (p=0.028).
While computer usage time was highest among research
assistants, it was lowest among professors. There were sig-
nificant differences between all groups in terms of PAL
(p=0.006), job satisfaction (p=0.010), burnout levels
(emotional  exhaustion p=0.017, depersonalization
p=0.013, personal accomplishment p=0.021), and quality
of life values (PCS p=0.009, MCS p=0.017). The emotio-
nal exhaustion (p=0.017) and depersonalization (p=0.013)
subscale values of MBI were highest in research assistants
and lowest in professors. The highest personal achieve-
ment (p=0.021) subscale value was in professors and the
lowest was in research assistants. The PCS (PCS p=0.009)
and MCS (MCS p=0.017) sub-dimension scores of the SF-
36 scale and the JSSA score (p=0.010) were highest in pro-
fessors and lowest in research assistants (Table 2).

Table 1. Descriptive properties of the data of the participants' numerical and categorical variables.

Variables Age (years) Tenure of office (years)
X+ SD X+ SD
Research assistant 28.46+2.85 6.35+2.49
Lecturer 36.02+7.17 14.12+5.91
Assistant professor 38.06+4.41 12.47+2.13
Associate professor 43.51+2.86 18.284+2.48
Professor 52.56+6.18 28.32+4.35
n (%)
Gender Female 116 54.2
Male 98 45.8
Marital status Married 145 67.8
Single 69 328
Academic title Research assistant 50 23.3
Lecturer 44 20.6
Assistant professor 47 22.0
Associate professor 41 19.1
Professor 32 15.0
Experience abroad No 159 74.3
Yes 55 25.7
Tenure of office Less than 5 years 22 10.3
(years) 5-10 years 61 28.5
10-15 years 54 25.2
15-20 years 36 16.8
20 years or more 41 19.2

X; Mean, SD; Standard deviation, n: Number of participants.
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Table 2. Comparison of the evaluation parameters of the participants according to the academic title.

Academic title

Research b Assistant Associate .
IS assistant® L?gzlﬁ})r professor® professor? Pr(gﬁa;;m))r
(n=50) - (n=47) (n=41) -
X£SD X+SD X+SD X+SD X+SD B Post-hoc
a-c,a-d, a-e
9.47 9.24 7.73 6.36 5.13 ¢, &,
Computer £ + + + + 0.028 b-C, b-d, b-
usage time (hours) 201 178 113 127 147 e, c-d, c-e,
: : : : : d-e
2434.16 1608.68 2101.06 1733.17 1337.22 o EZE' z:g'
IPAQ (MET-min/week) + + + + + 0.006 be cod. Cee.
523.14 309.39 373.60 336.75 320.97 e
25.65 23.22 16.92 12.02 5.98 :S e gg
EE subscale + + + + + 0.017 b-e’ c-d’ c-e’
2.06 248 3.67 3.21 2.46 e
MBI 13.25 11.87 8.92 5.83 3.27 ::E' oo E:g'
(point) Dp subscale + + + + + 0.013 be cod. Cee.
p 1.91 1.31 1.74 1.36 1.22 e
9.98 1271 17.48 2352 27.39 Z:E' o E:g'
PA subscale + + + + + 0021 & cd ce
2.24 1.88 2.36 211 1.82 e
78.0 70.90 51.66 37.59 18.62 ZE e Zg
JSSA (point) + + + + + 0010 oL
6.30 7.68 11.16 10.14 7.48 e
44.79 55.00 66.02 77.89 88.03 ZE oo Eg
PCS - B + + + 0009 L
SF.36 4.00 343 3.27 253 3.00 de
(point) 39.24 48.89 60.53 72.82 81.82 abac ad
MCS + + + + + 0.017 b-e’ c—d’ c-e’
381 337 3.77 286 343 e

One-way ANOVA test, post-hoc Bonferroni test, p<0.05.

X; Mean, SD; Standard deviation, IPAQ: International Physical Activity Questionnaire Short Form, MET: Metabolic equivalent, MBI: Maslach Burnout Inventory,
EE: Emotional exhaustion, Dp: Depersonalization, PA: Personal accomplishment, JSSA: Job Satisfaction Scale for Academicians, SF-36: Short Form-36 Health

Survey, PCS: Physical component score, MCS: Mental component score.

Significant and strong negative correlations were found
between the emotional exhaustion and depersonalization
subscale values of MBI and PCS (r=-0.86, p=0.019; r=-
0.84, p=0.016) and MCS (r=-0.85, p=0.015; r=-0.82,
p=0.006) sub-domain values of the SF-36, the tenure of
office (r=-0.82, p=0.018; r=-0.80, p=0.026), and age (r=-
0.84, p=0.010; r=-0.88, p=0.027) parameters. On the other
hand, significant and strong positive correlations were fo-
und between the emotional exhaustion and depersonaliza-
tion subscale values of the MBI and JSSA score (r=0.86,
p=0.020; r=0.84, p=0.017) and computer usage time
(r=0.79, p=0.025; r=0.82, p=0.016). It was observed that
there were significant and strong positive correlations
between the personal accomplishment subscale value of
MBI and the PCS (r=0.89, p=0.010) and MCS (r=0.86,
p=0.019) sub-domain values of SF-36, the tenure of office
(r=0.84, p=0.021), and age (r=0.81, p=0.024) parameters.
In addition, it was determined that there were significant

and strong negative correlations between the personal ac-
complishment subscale value of the MBI and JSSA score
(r=-0.88, p=0.008) and computer usage time (r=-0.76,
p=0.030) (Table 3). Significant and strong negative corre-
lations were found between the PCS and MCS sub-domain
values of SF-36 and JSSA score (r=-0.86, p=0.014; r=-
0.84, p=0.006), and computer usage time (r=-0.87,
p=0.013; r=-0.84, p=0.028). On the other hand, significant
and strong positive correlations were found between the
PCS and MCS sub-domain values of SF-36 and the tenure
of office (r=0.83, p=0.013; r=0.81, p=0.022), and age
(r=0.82, p=0.029; r=0.79, p=0.014) (Table 3). Significant
strong negative correlations were observed between JSSA
score and the tenure of office (r=-0.88, p=0.005) and age
(r=-0.85, p=0.003), while significant strong positive corre-
lations were observed between JSSA score and computer
usage time (r=0.83, p=0.014) (Table 3).
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There were significant differences between the academici-
ans with and without experience abroad in terms of emoti-
onal exhaustion (p=0.025), depersonalization (p=0.018),
and personal achievement (p=0.009) subscale values of the

MBI, the PCS (p=0.013) and MCS (p=0.007) sub-dimen-
sion values of the SF-36, and the JSSA score (p=0.012).
Academicians with experience abroad had lower levels of
burnout but higher levels of job satisfaction and quality of
life.

Table 3. The relationships between MBI, JSSA, SF-36 scores, and other assessment parameters.

EE subscale 1
MBI Dp subscale 0.90 (0.011) 1
PAsubscale  -0.92(0.009)  -0.88 (0.021) 1
PCS .086(0019) -0.84(0016)  0.89 (0.010) 1
SF-36 MCS -0.85(0.015  -0.82(0.006)  0.86 (0.019) (003122) 1
086  -0.84
JSSA 086(0020)  084(0017)  -088(0008) W WL 1
Te”“(;ee;’rfsg’ﬁ'ce .082(0018) -0.80 (0.026)  0.84 (0.021) (09§133) (095212) ((_)(.)6%85)
0.82 079  -085
Age (years) 084(0010)  088(0027)  081(0028) g oty ovos)
Computer usage time 0.79 0.82 -0.76 (0.030) -0.87 -0.84 0.83
(hours) (0.025) (0.016) 76 0. (0.013)  (0.028)  (0.014)

Pearson correlation analysis, r: correlation coefficient, p<0.05.

MBI: Maslach Burnout Inventory, EE: Emotional exhaustion, Dp: Depersonalization, PA: Personal accomplishment, SF-36: Short Form-36 Health Survey, PCS:
Physical component score, MCS: Mental component score, JSSA: Job Satisfaction Scale for Academicians.

In each academic title group, significant and negative
strong correlations were found between the IPAQ score
and the emotional exhaustion (r=-0.85, p=0.013; r=-0.89,
p=0.022; r=-0.85, p=0.019; r=-0.90, p=0.006; r=-0.91,
p=0.020) and depersonalization (r=-0.89, p=0.017; r=-
0.87, p=0.026; r=-0.87, p=0.007; r=-0.86, p=0.021; r=-
0.75, p=0.012) subscale values of the MBI and JSSA score
(r=-0.86, p=0.018; r=-0.84, p=0.012; r=-0.77, p=0.032; r=-
0.83, p=0.010; r=-0.86, p=0.005). In addition, it was ob-

Table 4. The relationships between IPAQ score and MBI, JSSA, and SF-36 scales scores according to the academic title.

served that there were significant and positive strong cor-
relations between the IPAQ score and personal achieve-
ment (r=0.86, p=0.025; r=0.90, p=0.012; r=0.82, p=0.020;
r=0.85, p=0.015; r=0.82, p=0.026) subscale value of the
MBI and the PCS (r=0.88, p=0.027; r=0.85, p=0.015;
r=0.76, p=0.019; r=0.82, p=0.023; r=0.84, p=0.011) and
MCS (r=0.84, p=0.029; r=0.71, p=0.005; r=0.71, p=0.009;
r=0.85, p=0.016; r=0.88, p=0.024) sub-domain values of
the SF-36 in each academic title group (Table 4).

EE subs- -0.89 20,91

- Sul -0.85 (0.013) 0622 -0.85 (0.019) -0.90 (0.006) (0.620)
Dp subs- -0.87 -0.75

MBI  sul -0.89 (0.017) (0.626) -0.87 (0.007) -0.86 (0.021) 000
PA subs- 0.86 0.90 0.82

cale (0.025) (0.012) 0.82(0.020) 0.85(0.015) (0.026)
0.83 0.85 0.84

_ PCS 002 s 0.76 (0.019) 0.82 (0.023) oo
MCS 0.84 0.71 0.71 (0.009) 0.85 (0.016) 0.88

(0.029) (0.005) 7L 85(0. (0.024)

JSSA -0.86 (0.018) ((')%ﬁ‘;) -0.77 (0.032) -0.83 (0.010) (6(.)6%?3)

Pearson correlation analysis, r: correlation coefficient, p<0.05.

IPAQ: International Physical Activity Questionnaire Short Form, MBI: Maslach Burnout Inventory, EE: Emotional exhaustion, Dp: Depersonalization, PA: Per-
sonal accomplishment, SF-36: Short Form-36 Health Survey, PCS: Physical component score, MCS: Mental component score, JSSA: Job Satisfaction Scale for

Academicians.
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DISCUSSION

The present study showed differences between academic
title groups in terms of PAL, burnout level, job satisfac-
tion, and quality of life. In addition, significant relations-
hips were observed between PAL and burnout level, job

satisfaction, and quality of life in each academic title

group.

Burnout, which is seen as an important problem in acade-
mic life, can reduce academicians' work efficiency and qu-
ality of life. In order to prevent burnout, it is important to
identify possible factors associated with burnout and to de-
velop effective avoidance strategies by taking these factors
into account.® Academicians need to be satisfied with their
work in order to better fulfill their duties in basic subjects
such as education, research, and social responsibility.?° In
work environments where stress factors are intense and job
satisfaction cannot be achieved, academicians' life satis-
faction may be negatively affected, and their burnout le-
vels may increase.'? Gengay'! reported that daily working
time can decrease job satisfaction and increase occupatio-
nal burnout in physical education teachers. In the current
study, it was determined that the research assistants and
lecturers who had the most computer usage time had the
highest burnout levels, the lowest job satisfaction, and the
lowest quality of life. Also supporting these findings, there
were strong positive relationships between computer usage
time and burnout level, while strong negative relationships
were found between job satisfaction and quality of life. Ba-
sed on these results, which are consistent with the results
of Gengay's study'?, it can be said that long computer
usage time may increase burnout and decrease job satis-

faction and quality of life.

Another result found in this study was that burnout decre-
ased and job satisfaction and quality of life increased as
academic title, tenure of office, and age increased. Simi-
larly, in the study of Toker,? it was reported that as the
academic title, age, and tenure of office increase, job satis-
faction increases, and the professors have the highest job
satisfaction. Demir et al.?? found significant negative rela-
tionships between the burnout level of academicians and
age and tenure of office. In another study, it was stated that

high academic titles may be an effective factor in increa-

sing the life and job satisfaction of academicians.?® Accor-
dingly, it can be said that there are strong relationships
between academic title, age, tenure of office, burnout, job
satisfaction, and quality of life.

Avsaroglu et al.*? reported that burnout may be related to
job satisfaction, stress, life satisfaction, and quality of life
in technical teachers. Gengay'* suggested that as occupati-
onal burnout increases, job satisfaction decreases in physi-
cal education teachers. Arslan and Acar? stated that with
an increase in life and job satisfaction in academicians,
burnout may decrease. In the current study, strong relati-
onships were found between burnout, job satisfaction, and
quality of life in academics, consistent with the results of
these studies.

It has been reported that the academic experience abroad
can be an effective factor in reducing burnout and increa-
sing job satisfaction. Demir et al.?? found that the burnout
levels of academicians who have been abroad are lower
than those who have not been abroad. In addition Demir et
al.? stated that the fact that academicians with experience
abroad gain more experience in their field and have a better
foreign language may have contributed to this result. Bilge
et al.l% revealed that the job satisfaction of academicians
who were abroad for academic purposes is higher than that
of those who were not. Similar to the results of the studies
above, in the present study, it was found that the burnout
levels of the academicians who were abroad for academic
purposes were lower and their job satisfaction and quality

of life were higher than those who were not.

Today, due to working and living conditions, the decrease
in the PAL and the adoption of a sedentary lifestyle have
brought along many diseases. Considering that regular
physical activity prevents many chronic and systemic di-
seases, reduces the risk of mortality, and increases the qu-
ality and duration of life, the importance of physical acti-
vity has gradually increased.” It is important to reveal the
possible relationships between PAL and burnout, job sa-
tisfaction and quality of life in academics who spend most

of their daily working hours in the office.

In the systematic review study conducted by Naczenski et
al.,® it was reported that there is a negative relationship

between PAL and burnout and that physical activity is an

337



Ahi Evran Med J. 2023;7(3):331-339

effective intervention to reduce the level of burnout. Ma-
cilwrait and Bennett?® revealed that PAL and burnout may
be related in their study of medical students. Studies on
physician trainees?” and full-time employees? have indi-
cated that physical activity and exercise can help reduce
burnout. In another study, Ali et al.?® found negative rela-
tionships between PAL and burnout levels in academics.
Consistent with the results of the above studies, in the pre-
sent study, it was determined that the level of burnout dec-
reased as the level of physical activity increased.

In the study conducted by Arslan et al.*° on office workers,
it was reported that regular physical activity can increase
job satisfaction and quality of life. A randomized control-
led study of employees in high-tech industries found that
physical activity improves physical fitness, job satisfac-
tion, and quality of life in employees.3! In different studies
conducted with healthcare professionals,® middle-aged in-
dividuals,* and university students® it has been reported
that physical activity can be effective in increasing the qu-
ality of life. In line with the above studies, in the current
study conducted on academicians strong positive relations-
hips were found between PAL, job satisfaction and quality
of life.

The limitation of this study is that gender, marital status,
and monthly income factors were not taken into account
when comparing the parameters and examining the relati-
onships. According to the results of the study, the burnout
level, job satisfaction, and quality of life varied according
to the academic title, tenure of office, age, computer usage
time, and experience abroad. Also, there were strong ne-
gative significant relationships between burnout and job
satisfaction, and quality of life. Moreover, strong negative
significant relationships were found between PAL and
burnout in each academic title group, while there were
strong positive significant relationships between PAL and
job satisfaction and quality of life. Considering these fin-
dings, academicians' burnout levels can be decreased and
academic performance, job satisfaction, and quality of life
can be increased by improving working conditions, enab-
ling them to gain experience abroad, and encouraging

adequate and regular physical activity.
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Evaluation of Tracheal Aspirate Cultures of Patients Followed with Home

Mechanical Ventilators

Ev Tipi Mekanik Ventilator ile Takip Edilen Hastalarda Trakeal Aspirat Kiiltiirlerinin

Degerlendirilmesi

Esra AKYUZ OZKAN* Demet GUR VURAL?

oz

Amac: Evde mekanik ventilator (EMV) ile takip edilen hastalarin altta yatan hastaliklari, basvuru sikayetleri, trakeal aspirat (TA)
kiiltiirlerinden alinan 6rneklerden izole edilen mikroorganizmalar ve antibiyotiklere direnglerinin arastirilmasi amaglandi.

Araglar ve Yontem: 1 Ocak 2020 — 1 Ocak 2021 tarihleri arasinda TA kiiltiirleri, bakterilerin tanimlanmasi ve antibiyotik duy-
arliliklart VITEK 2 (bioMeriux, Fransa) otomatik tanimlama sistemi ile degerlendirildi. Hasta dosyalarindan hastalarin yasi, cinsiyeti,
altta yatan hastaliklari, evde ventilator kullanim siireleri, sikayetleri ve laboratuvar verileri incelendi.

Bulgular: Calismada incelenen 91 ventilatdr iliskili pndmoni (VIP) hastalarmin 72'si (%79) erkek ve ortalama yas 91.64 + 64.07 ay
idi. En sik bagvuru nedeni ates ve nefes darligi olup, hastalarin %43.76's1 serebral palsi/epilepsi ve %10.4'i sendrom tanisi aldi.
Orneklerden; 12'si (%13.3) Gram pozitif, 79'u (%86.7) Gram negatif olarak tanimlandi. 44 (%48.4) 6rnekte Pseudomonas aeruginosa,
9 (%9.9) 6rnekte Serratia marcescens, 8 (%38.8) drnekte Klebsiella spp, 12 (%13.3) drnekte Staphylococcus aureus tespit edildi. Karba-
penem direnci Pseudomonas aeruginosa i¢in %18.75, Klebsiella spp igin %16, Escherichia coli igin %12.5 ve Acinetobacter bau-
mannii i¢in %12 idi.

Sonug: Ates ve solunum sikintist gibi enfeksiyon bulgulari ile basvuran EMV hastalardan TA kiiltiirii alinmali ve sonuca gore tedavi
diizenlenmelidir. Evde EMV ile takip edilen hastalarin TA kiiltiirii antibiyotik diren¢ oranlarinin literatiirdeki yogun bakimda yatan
hastalardan gonderilen TA kiiltiirlerine gore daha diisiik oldugu gozlendi.

Anahtar Kelimeler: antibiyotik direnci; evde mekanik ventilasyon; pediatric; trakeal aspirat
ABSTRACT

Purpose: To investigate the underlying diseases, and complaints of patients upon admission, isolated microorganisms from tracheal
aspirate (TA) samples and their resistance to antibiotics in patients followed up with a home mechanic ventilator (HMV).

Materials and Methods: Between January 1, 2020 and January 1, 2021, TA cultures, identification of bacteria and their antibiotic
susceptibilities were evaluated by VITEK 2 (bioMeriux, France) automated identification system. The patients' age, gender, underlying
diseases, duration of home ventilator use, complaints, and laboratory data were reviewed.

Results: Of the 91 prediagnosed ventilator-associated pneumonia (VAP) patients, 72 (79%) were male and mean age was 91.64 £
64.07 months. The most common reason for referral was fever and dyspnea and 43.76% of the patients were diagnosed with cerebral
palsy/epilepsy and 10.4% with syndromes.

Of the samples; 12 (13.3%) were defined as Gram-positive and 79 (86.7%) as Gram-negative. Pseudomonas aeruginosa was detected
in 44 (48.4%) samples, Serratia marcescens in 9 (9.9%), Klebsiella spp. in 8 (8.8%) and Staphylococcus aureus was in 12 (13.3%)
samples. Carbapenem resistance was 18.75% for Pseudomonas aeruginosa, 16% for Klebsiella spp, 12.5 for Escherichia coli and 12%
for Acinetobacter baumannii.

Conclusion: TA culture should be taken from patients with HMV who were admitted with signs of infection such as fever and respir-
atory distress and treatment should be arranged according to the result. It was observed that the TA culture antibiotic resistance rates
of the patients with HMV were lower than the TA cultures sent from the patients hospitalized in the intensive care unit in the literature.

Keywords: antibiotic resistance; home mechanical ventilation; pediatrics; tracheal aspirate
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INTRODUCTION

Tracheotomy, which is a very old surgical procedure, is
applied to open airway obstruction in children, to meet the
need for mechanical ventilation in chronic diseases and for
pulmonary care.! It has been reported that prolonged intu-
bation is the first indication of tracheotomy in children.?
Prolonged hospitalizations due to chronic diseases in in-
tensive care units cause both economic losses and in-
creased in patient burden in intensive care units. There are
advantages to continuing the care of pediatric patients
whose condition has stabilized in intensive care units at

home.

It is known that the number of children receiving home
mechanical ventilation (HMV) has increased in the last 25
years.2 Children are dependent on long-term ventilation for
a variety of reasons, which may include chronic lung dis-
ease due to prematurity, congenital airway malformations,
hypoventilation syndrome, neuromuscular diseases, and

spinal cord injuries.*

According to the physiological abnormalities of the cases
who are candidates for the use of mechanical ventilation at
home can be evaluated in three categories as those with
diseases that increase the respiratory workload as a result
of obstructive and restrictive disorders of the respiratory
system, conditions with respiratory muscle weakness-
pump failure, and those with impaired neurological control

of respiration.®

Ventilator-associated pneumonia (VAP) is the most com-
mon infection acquired in mechanically ventilated pa-
tients.® VAP is associated with longer ventilation duration,
increased risk of morbidity and mortality, and higher

costs.”

Sampling of tracheal aspirate (TA) cultures is the most
widely used noninvasive microbiological diagnostic
method in airway sampling worldwide. The sensitivity of
TA for the diagnosis of VAP varies between 38-100% and
specificity between 14-100%.8 In patients with suspected
VAP, empirical antibiotic therapy should be started with-
out waiting for the culture result.3® Knowing the local
causative bacteria and the antibiotic resistance profile in

the unit for appropriate antibiotic use will both guide em-
pirical antibiotic selection and contribute to reducing re-

sistance rates.®

In this study, we aimed to examine the distribution of mi-
croorganisms isolated as suspected pathogens from TA
cultures and their antibiotic resistance profiles in children
who were followed up at home with mechanical ventilators
and presented to the pediatric emergency department with

signs of infections.

MATERIALS and METHODS

In this study, the culture results of TA samples sent to the
laboratory from patients who applied to the pediatric emer-
gency department of Ondokuz Mayis University Medical
Faculty Hospital and were followed up with HMV be-
tween January 2020 and January 2021 were evaluated ret-
rospectively. The study was approved by the Ondokuz
Mayis University Clinical Research Ethics Committee
(Date: 28/09/2022 and OMU KAEK number: 2022/432).
TA samples were obtained by aspirating using special
catheters designed for sample collection under sterile con-
ditions. The growths obtained from the repeated ETA sam-

ples of the patients were excluded from the evaluation.

Clinical specimens were cultivated on 5% sheep blood
agar and EMB agar media. The cultivated samples were
evaluated after incubation at 37°C for 24 hours. Vitek MS
(BioMérieux, France) automated systems were used to
identify bacterial species and Vitek2 Compact (BioMé-
rieux, France) automated systems were used to determine
antibiotic susceptibility of bacteria. EUCAST (The Euro-
pean Committee on Antimicrobial Susceptibility Testing)
criteria were used to evaluate the antibiotic susceptibility

of the isolates.

The patients' age, gender, underlying diseases, duration of
home ventilator use, complaints, and laboratory data were

reviewed retrospectively from the patient files.

Statistical Analysis

For the analysis of the data, version 25.0 of IBM SPSS
(Statistical Package for the Social Sciences) was used. De-
scriptive statistics were presented as mean (+) standard de-

viation and frequency (n) and percentage (%).
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RESULTS

The identification and susceptibility results of the 91 pre-
diagnosed VAP patients examined in the study, 72 (79%)
were male and 19 (21%) were female. The ages of the pa-
tients ranged from 5 to 212 months, with a mean age of
91,64+64,07 month. The most common reason for referral
was fever and dyspnea and 43.76% of the patients were
diagnosed with CP/Epilepsy and 10.4% with syndromes
(Table 1,2).

Table 1. Primary diseases of pediatric patients followed up with
home mechanical ventilator.

Disease n %
CP/Epilepsy 21 43.76
HIE 2 4.17
SMA 3 6.26
Metabolic diseases 2 4.17
Syndromes 5 10.4
Neurodegenerative diseases 4 8.34
Mitochondrial disease 2 4.16
Infantile spasm 2 4.16
Post arrest 1 2.09
Brain tumor 2 416
Neurometabolic disease 3 6.25
Meningomyelocele 1 2.08

Total 48 100
CP: cerebral palsy, HIE: hypoxic ischemic encephalopathy, SMA: spinal
muscular atrophy

The laboratory findings of the patients are given in Table
3. While 36.2% of the patients had high CRP values, the
rate of WBC elevation was 38.4%.

Table 2. The complaints and laboratory parameters of pediatric
patients followed up with home mechanical ventilator.

Complaint n (%)
Fever 42 (46.2)
Dyspnea 31(34.1)
Tachycardia 4 (4.4)
Restlessness 4(4.4)
Convulsion 6 (6.6)
Desaturation 4 (4.4)
Total 91 (100)
Laboratory parameters Mean+SD
WBC (/uL) 11.8+59
Hemoglobin (g/dL) 11.50 +2.23
Platelet (x109/L3) 287.47 +152.03
Na (mEq/L) 138.05 £ 6.05
K (mEdq/L) 3.95+0.80
BUN (mg/dL) 14.86 + 16.50
Creatinine (mg/dL) 0.47 £0.62
ALT (U/L) 41.26 +36.03
AST (U/L) 29.30 +25.70
CRP (mg/L) 26.91 +34.91
pH 7.40 +0.10
pCO2 40.9 +16.2
Lactate (mmol/L) 2.51+1.72

WABC: white blood cell, K: potassium, Na: sodium, BUN: Blood Urea Ni-
trogen, ALT: Alanine Aminotransferase, AST: Aspartat Aminotransferase,
CRP: C-reactive protein

Table 3. Distribution of bacteria isolated from tracheal aspirate
cultures.

Its of . | q Bacteria n %
TA results of 91 patients were evaluated over a 1-year pe- Pseudomonas aeruginosa a4 184
riod. Of the samples; 12 (13.3%) were defined as Gram- Klebsiella spp. 8 8.8
. . Staphylococcus aureus 12 133
positive and 79 (86.7%) as Gram-negative. Pseudomonas Escherichia coli 4 44
: . . Acinetobacter b i 4 44
aeruginosa was detected in 44 (48.4%) samples, Serratia Pgtr;eug r:icr:t:i"zumannn 1 1
marcescens in 9 (9.9%) and Klebsiella spp in 8 (8.8%) Serratia marcescens 9 9.9
Moraxella catarrhalis 1 1
samples. Staphylococcus aureus was detected in 12 Others 8 8.8
. Total 91 100
(13.3%) samples (Table 3). The resistance rates of the de-
tected Gram-negative and Gram-positive microorganisms
to various antibiotics are given in Table 4.
Table 4. The resistance to antibiotics in gram-negative and gram-positive bacteria isolated from tracheal aspirates (%).
Gram Neg. Amikacin Meropenem  Piperacillin tazobactam  Ceftazidime Ciprofloxacin Cefepime
P. aeruginosa 6.2 18.75 31.25 125 18.75 125
A. baumannii 33 33 125 52 33 22
E.coli 25 125 22 25 32 32
Klebsiella spp. 16 16 66 72 50 75
S. marcencens 10 22 125 12 33 125
P. mirabilis 4 25 25 25 50 50
M. catarrhalis 0 0 0 0 0 0
Gram Pos. Penicillin Teicoplanin Vancomycin Linezolid Trimethoprim Ciprofloxacin
sulfamethoxazole
S. aureus 88 0 0 0 0 4
the world, especially in developed countries.! In a study
DISCUSSION

The practice of mechanical ventilation at HMV is an ap-

plication that is becoming increasingly common all over

conducted in England, it was reported that while the num-
ber of children followed up with HMV dependency was 35
in 1990, this number reached 933 in 2008.1! While there
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were only 13 HMV dependent and 2 tracheotomy pediatric
patients in the follow-up of home health services in Sam-
sun in 2015, it was increased to 25 pediatric patients, 23
HMV dependent and 2 tracheotomies, in June 2019.1?
Gowans et al.'® found in their study that there was little
change in the prevalence of children who underwent inva-
sive HMV between 1996 and 2004 in Utah (5.0/100.000 in
1996 and 6.3/100.000 in 2004) and they reported the mean
age of the children was 6.5 months when their HMV was
started. The most common HMV indications were; abnor-
mal respiratory control (47%), chronic lung disease (25%),
airway anomalies (16%) and neuromuscular weakness
(13%) in the same study.®

In this study, the mean age at which patients started to use
HMV was 38+49 months (2-168 months) and the most
common indications were cerebral palsy/epilepsy and syn-

dromes.

Ertugrul et al.,'* in their study they analyzed the results of
61 patients who underwent EMV; found that 60% of these
patients were younger than 12 months, with a mean age of
8.5 months (2-196 months). They determined that the de-
cision to apply EMV was made in the most common neu-
romuscular and central nervous system diseases (94%).
Can et al.’s reported the most common indication for tra-
cheostomy less than 1 year of age was neuromuscular dis-
eases (42.4%) and neurological diseases (63.3%). Palfrey
et al.’® evaluated 117 pediatric patients; 31.3% of them had
congenital anomalies, 27.3% had organ failure, 16% had
perinatal disease, 13.3% had neurological disease and 12%

had motor mental retardation syndrome (MMR).

In a review of the literature on complications developing
in children who had tracheostomy in the last 30 years; in
order of decreasing frequency, the most common compli-
cations were reported to be granuloma formation, infec-
tion, cannula occlusion, involuntary decannulation, and
tracheocutaneous fistula development after decannula-

tion.Y’

The risk of developing pneumonia is 6-20 times higher in
mechanically ventilated patients. VAP develops in 8-28%
of mechanically ventilated patients, and the mortality rate
has been reported as 20-71%.'8 The general conditions of

the patient, the underlying disease, the length of hospital

stay play an important role in the development of VAP and
increase mortality. The characteristics of the causative mi-
croorganisms also affect mortality. Invasive methods ap-
plied to the patient are effective in the development of in-
fection. However, the most important factor in the devel-

opment of VAP was aspiration.*®

In our study, the distribution of possible VAP agents were
P. aeruginosa (48.4%), S. aureus (13.3%), S. marcescens
(9.9%), Klebsiella spp (8.8%), A. baumannii (4.4%), E
coli (4.4%).

When the literature was reviewed, it was seen that VAP

studies articles were made in intensive care units mostly.

The distribution of bacteria isolated from TA samples sent
from intensive care unit (ICU) patients was P. aeruginosa
(12-36%), A. baumannii (7-31%), S. aureus (13-25%),
Klebsiella spp (4%-8), E. coli (5-7%).%° In the study of
Chawla et al.? in Asian countries, while A. baumannii was
the main cause of VAP in ICUs, methicillin-resistant S.
aureus (MRSA) was not seen as a big problem in western
countries. However, in addition to the publications that
draw attention to the high frequency of MRSA in Korea
and Thailand, there are also publications reporting a 46%

higher incidence of Acinetobacter infections in Thailand.??

Especially in recent years, high rates of carbapenem re-
sistance have been observed in Acinetobacter, Pseudomo-
nas, and Klebsiella species.?® Tartar et al.?* found car-
bapenem resistance in Acinetobacter, Klebsiella, P. aeru-
ginosa and E. coli species as 97.7%, 58.4%, 70.9% and
20%, respectively. In current study carbapenem resistance
was 18.75% for P. aeruginosa, 16% for Klebsiella spp,
12.5 for E.coli and 12% for Acinetobacter baumannii. In
the study of Dede et al.,>> meropenem resistance in P. ae-
ruginosa obtained from TA samples sent from patients in
the ICU was found to be 20%. In other studies, this rate

was found to be between 27-69% .20.26

In current study amikacin resistance was found as 6.2% for
P. aeruginosa. In national studies, amikacin resistance has
been reported at a rate of 22-69%.2%% In our study, re-
sistance to piperacillin-tazobactam, cefepime and
ceftazidime was 31.25, 12.5 and 12.5 respectively. In other

studies, resistance to piperacillin tazobactam was 27-70%,
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cefepime 20% and ceftazidime resistance was 27-80%.
Ciprofloxacin resistance was 18.75% in our study and 42-
75% in other studies.?>% The reason why our resistance
rates are lower than other studies is because our patients

are followed up at home.

High morbidity and mortality rates detected in MRSA in-
fections increase the importance of these infections. In
studies conducted in our country, the rates of MRSA iso-
lated from TA samples were reported to be between 11.4-
60%.%527 The MRSA rate in our study was 88%, which

was similar to the literature.

In conclusion; TA culture should be taken from patients
with HMV who were admitted with signs of infection such
as fever and respiratory distress and treatment should be
arranged according to the result. It was observed that the
TA culture antibiotic resistance rates of the patients fol-
lowed up with HMV was lower than the TA cultures sent
from the patients hospitalized in the intensive care unit.
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Investigation of the Effects of Ghrelin and Kisspeptin Levels in Liver Tissue of
Rats Fed with High Fructose Diet -A Histological Study

Yiiksek Fruktozlu Diyetle Beslenen Sicanlarin Karaciger Dokusunda Ghrelin ve

Kisspeptin Diizeylerinin Etkilerinin Histolojik Olarak Arastirilmasi
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Amac: Yiksek fruktozlu misir surubu(YFMS), gida endiistrisinde yaygin olarak kullanilmakta olup; obezite, diyabet ve yagli karaciger
hastalig1 gibi bir¢ok hastalikla iliskilidir. Ghrelin, merkezi ve periferik etkilere sahip bircok dokuda yaygin reseptorlere sahip olmasinin
yani sira oreksijenik bir hormondur. Gida alinimin: azaltabilmektedir. Kisspeptin, tireme hormonlarinda 6nemli bir rol oynamakta ve
karaciger dahil olmak tizere yiiksek metabolik aktiviteye sahip bircok dokuda reseptorii bulunmaktadir. Bu calismada YFMS
tiiketiminin karaciger dokusu iizerindeki etkilerinin ve bunun Kisspeptin ve Ghrelin seviyeleri ile iligskisinin incelenmesi
amaglanmaktadir.

Aragclar ve Yontem: Calismada 8-10 haftalik, 14 adet erigkin Wistar albino erkek sigan kullanildi ve 2 gruba ayrildi (Kontrol, YFMS
n=7). Siganlarin karaciger dokularindaki Kaspaz 3, TNF-a, Ghrelin ve Kisspeptin seviyeleri immiinohistokimyasal yontemle 6l¢iildii
ve ardindan histoskorlama ile analiz edildi.

Bulgular: Verilerimize gére YFMS grubunda kontrol grubuna gore Kisspeptin, Kaspase 3, TNF-a diizeylerinde anlamli artig ve
Ghrelin diizeylerinde azalma gozlemlendi.

Sonug: Sonug olarak, ¢alismamizda yiiksek fruktozlu diyetin karaciger Kisspeptin diizeylerinde neden oldugu degisiklikler ilk kez
gosterilmigtir. Ayrica, gidada YFMS kullanimi inflamatuar aktivasyona, doku hasarina ve Ghrelin diizeylerinin diismesine neden
olmustur.

Anahtar Kelimeler: apoptoz; ghrelin; kisspeptin; proinflamatuvar sitokinler
ABSTRACT

Purpose: High fructose corn syrup (HFCS) is used commonly in the food industry and has been associated with various diseases
including obesity, diabetes and fatty liver. Ghrelin, an orexigenic hormone with widespread receptors in many tissues, exerts various
central and peripheral effects. Food intake may reduce its synthesis. Kisspeptin plays a major role in reproductive hormones and its
receptors are expressed in tissues with high metabolic activity, such as the liver. This study aims to investigate the effects of HFCS
consumption on liver tissue and its relationship with Kisspeptin and Ghrelin levels.

Materials and Methods: Fourteen adult male Wistar albino rats, aged eight to ten weeks, were used in this study and divided into two
groups; Control and HFCS (n=7). Tumor Necrosis Factor-alpha (TNF-a), Ghrelin, and Kisspeptin levels in the liver tissues of the rats
were measured using an immunohistochemical method and subsequently analyzed through histoscoring.

Results: Our data revealed a significant increase in Kisspeptin, Caspase 3, and TNF-a levels and a decrease in Ghrelin levels in the
HFCS group compared to the Control group.

Conclusion: In conclusion, our study demonstrates, for the first time, changes in liver Kisspeptin levels induced by a high fructose
diet. Furthermore, the consumption of HFCS in food led to inflammatory activation, tissue damage, and reduced Ghrelin levels.

Keywords: apoptosis; ghrelin; kisspeptin; proinflammatory cytokines
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INTRODUCTION

High fructose corn syrup (HFCS) that is a viscous mixture
of 42 or 55 percent fructose with sucrose, has been
increasingly utilized in the food industry, especially in
beverous soft drinks, due to its cost-effectiveness,
enhanced taste and provided freshness. Fructose
metabolism has been found to be less energetically
productive and more inclined towards lipid synthesis
compared to glucose metabolism. Additionally, it can be
stored in the liver as glycogen to only about one-fifth of
the extent of glucose.* Previous studies have established a
connection between HFCS consumption and various
diseases, including obesity, insulin resistance, diabetes,
cardiovascular disorders, fatty liver, altered gut flora, and
metabolic syndrome (MS).2

Ghrelin is primarily produced in the gastric mucosa and
functions as an orexigenic neurohormone. Its receptors are
widely distributed in many tissues, leading to various
central and peripheral effects.lts synthesis is notably
reduced by food intake, especially glucose and amino
acids, as well as hormones like insulin. Moreover, it is
modulated by numerous factors, including peptide
hormones, neurotransmitters, and long-chain fatty acids.®
Ghrelin exerts diverse effects, such as increasing gut
motility, promoting acid secretion and cardiac output,
displaying anti-inflammatory properties, providing tissue
and neuronal protection, facilitating lipogenesis,
influencing taste sensation, modulating the learning
process, reducing thermogenesis, and regulating sleep

patterns.*

Kisspeptin exists in four isoforms and plays a fundamental
role in regulating reproductive hormones, particularly
gonadotropin-releasing hormone (GnRH). Furthermore, it
is predominantly located in the preoptic and infundibular
nucleus within the nervous system. Kisspeptin and its
receptor are expressed in tissue with high metabolic
activities including liver, suggesting a potentially crucial
role in metabolic processes.® A study has shown that
inhibiting Kisspeptin can lead to glucose intolerance in
pregnant mice.® Plasma Kisspeptin levels in humans are
typically very low, although they increase significantly
during pregnancy due to placental secretion. In another
study, elevated levels of fat were observed in knockout

mice, leading to the hypothesis that Kisspeptin might play

a significant role in weight gain.®

In this study, the aim is to examine the effects of HFCS
consumption on liver tissue and its relationship with

Kisspeptin and Ghrelin levels.
MATERIALS and METHODS
Ethics Committee Permission

Approval for this study was obtained from the Munzur
University Animal Experiments Local Ethics Committee
(dated 09.12.2022 and numbered 2022-18/02).

Animals

Fourteen adult Wistar albino male rats, aged 8-10 weeks,
were used and divided into 2 groups (7 rats in each group)
with ad libitum access to food and water. The experimental
period was designed to last for 6 weeks.

Groups

Control Group: No action was taken during the

experimental period.

HFCS Group: Commercial corn syrup containing 42%
fructose, 53% glucose, and 5% other saccharides was
added to the rats' drinking water at a concentration of 30%
for 6 weeks. The concentration of HFCS was determined
based on the sugar content of many soft drinks, which
typically range from 7% to 15% sugar content.

Termination of Experimental Applications

Twenty-four hours after the last experimental application,
experimental animals were anesthetized by i.p
administration of 10% ketamine (Alfamine; Alfasan IBV,
Woerden, The Netherlands) and 2% xylazine (Alfazine;
Alfasan IBV, Woerden, The Netherlands).'® After the liver
tissues were fixed in 10% formalin solution for 24 hours,
they were passed through routine histological follow-up
series and embedded in paraffin blocks. Sections of 4-6
um thickness from these blocks were deparaffinized for
immunohistochemical examinations and stored under

appropriate conditions.
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Immunohistochemical Measurements

Caspase-3, TNF-Alpha, Ghrelin and Kisspeptin,
expression were evaluated within liver tissue sections. For
this purpose, sections transferred to Poly-L-Lysine slides
were rehydrated, then boiled in a microwave oven (750 W)
seven times for 5 min each in citrate buffer solution, pH 6
for retrieving antigen. Sections were allowed to cool at
room temperature for 20 min, washed three times for 5 min
each with phosphate-buffered saline (PBS) (P4417; Sigma
Chemical Co.), then treated for 5 min with hydrogen
peroxide block solution (TA-125-HP; Lab Vision Corp.
USA) to block endogenous peroxidase activity. Sections
then were washed three times for 5 min each with PBS and
were treated with Ultra V Block (TA-125-UB; Lab Vision
Corp.) for 5 min to prevent background staining. Next,
sections were incubated with primary antibodies [(Rabbit
monoclonal Caspase-3, ERP18297-ab184787 abcam,
London, UK), TNF-a (Rabbit monoclonal 1gG, ab220210,
abcam, London, UK), Ghrelin (Anti-Ghrelin Monoclonal
1gG antibody EPR20502 abh209790 abcam, London, UK),
Kisspeptin (Anti-Kisspeptin Rabbit monoclonal antibody
EPR23770-189 ah275874 abcam, London, UK)] for
primary antibodies immunostaining (60 min). Following
this process, sections were incubated with secondary
antibody (biotinylated goat anti-mouse/rabbit Ig G, TP-
125-BN; Lab Vision Corp.) for 30 min, streptavidin
peroxidase (TS-125-HR; LabVision Corp.) for 30 min. 3-
Amino-9-ethylcarbazole (AEC) substrate + AEC
chromogen (AEC substrate, TA-015 and HAS, AEC
Chromogen, TA-002-HAC; Lab Vision Corp.) solution

was dripped on the sections and washed with PBS. Next,
tissue sections were counterstained with Mayer’s
haematoxylin and mounted with Large Volume Vision
Mount (TA-125-UG; Lab Vision Corp). Stained sections
were inspected and photographed using a Leica DM500
microscope (Leica DFC295).

It was was established histoscore based on prevalence (0.1:
<25%, 0.4:26-50%, 0.6:51-75%, 0.9:76-100%) and
severity (0:no, +0.5: very little, +1: little), +2: moderate,
+3: severe) of the staining. Histoscore=prevalence X

severity. 1112

Statistical Analysis

All data were reported as mean + standard deviation.
Statistical analysis was conducted using GraphPad Prism
version 8.0.0 for Windows, GraphPad Software, San
Diego, California, USA (www.graphpad.com). Groups
were compared using Student's t-test, with p < 0.05 values
considered statistically significant.

RESULTS

Caspase 3 Immunoreactivity

The images acquired by staining liver tissues for the
determination of Caspase 3 immunoreactivity are
presented in Figure 1. As a result of the statistical analysis
of histoscoring, significantly higher Caspase 3 levels were
observed in the HFCS group compared to the Control
group (p < 0.0001) (Figure 2). The mean and standard
deviation values were 0.3014 and 0.1148 in the control
group, and 1.695 and 0.1066 in the HFCS group,

respectively.
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Figure 1. Caspase 3 immunoreactivity was observed in hepatocytes (black arrow) in liver tissue. Control (a), HFCS (b). Accordingly, Caspase
3 levels were increased in the HFCS group compared to the Control group. Streptavidin-biotin-peroxidase method, AEC chromogen, Mayer

hematoxylin, Scala bar: 10 pm.

Caspase 3
2.0+ ke ok
1.5
1.0
0.5
0.0-
Control HFCS

Figure 2. Analysis of Caspase 3 immunoreactivity. The meaning
of the asterisks on the graph is as follows: *: P <0.05 **: P <0.01
*E: P <0.001 **** P <0.0001.

TNF-a Immunoreactivity

Images taken wunder the light microscope with
immunostaining are provided in Figure 3. It was observed
significantly increased immunoreactivity of TNF-a in the
HFCS group compared to the Control group (p < 0.0001)
(Figure 4). The mean and standard deviation values were
0.7511 and 0.1130 in the control group and 1.175 and
0.1530 in the HFCS group, respectively.

Figure 3. TNF-a. immunoreactivity was observed in hepatocytes and siniizoidal cells (black arrow) in liver tissue. Control (a), HFCS (b).
Accordingly, TNF-a levels were increased in the HFCS group compared to the Control group. Streptavidin-biotin-peroxidase method, AEC

chromogen, Mayer hematoxylin, Scala bar: 10 pm.

TNF ALPHA
1.5+ * A Ak
1.0
0.5
0.0-

Control

Figure 4. Determination of TNF-o levels in liver tissues. The
meaning of the asterisks on the graph is as follows: *: P < 0.05
**:P<0.01 **: P<0.001 ****: P<0.0001.

Ghrelin Immunoreactivity

The images obtained through immunostaining of liver tissues to
determine Ghrelin immunoreactivity are displayed in Figure 5.
Statistically significant increased immunoreactivity of Ghrelin
was observed in the Control group compared to the HFCS group
(p < 0.0001) (Figure 6). The mean and standard deviation values
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were 0.9167 and 0.06126 in the Control group and 0.3856 and
0.1602 in the HFCS group, respectively.

Figure 5. Ghrelin immunoreactivity was observed in hepatocytes and siniizoidal cells (black arrow) in liver tissue. Control (a), HFCS (b).
Accordingly, Ghrelin levels were decreased in the HFCS group compared to the Control group. Streptavidin-biotin-peroxidase method, AEC

chromogen, Mayer hematoxylin, Scala bar: 10 pm.

Ghrelin
1.5+ * %
* %
]
1.0
0.5+ -1
0.0-
Control HFCS

Figure 6. Demonstration of decreased Ghrelin levels in the HFCS
group. The meaning of the asterisks on the graph is as follows: *:
P<0.05 **: P<0.01 ***:P<0.001 **** P<0.0001.

Kisspeptin Immunoractivity

As depicted in Figure 7, images of Kisspeptin
immunoreactivity were presented. The Kisspeptin
immunoreactivity of the HFCS group was significantly
higher than that of the Control group (p < 0.0001) (Figure
8). It was determined that the mean and standard deviation
values were 0.9363 and 0.08871 in the control group and
2.096 and 0.2673 in the HFCS group, respectively.

Figure 7. Kisspeptin immunoreactivity was observed in hepatocytes (black arrow) in liver tissue. Control (a), HFCS (b). Accordingly,
Kisspeptin level was increased in the HFCS group compared to the Control group. Streptavidin-biotin-peroxidase method, AEC chromogen,

Mayer hematoxylin, Scala bar: 10 pm.
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Kisspeptin
* kK K

1

2.0+

1.5

1.0+

0.5

0.0

T
Control HFCS

Figure 8. Comparison of Kisspeptin levels between groups. The
meaning of the asterisks on the graph is as follows: *: P < 0.05
**:P<0.01 **: P<0.001 ****: P<0.0001.

DISCUSSION

In the 21st century, dietary habits are gradually changing.
With the development of the food industry, canned, fried,
baked or processed foods are increasingly becoming a part
of our daily diet. The primary reason for the food industry's
preference for HFCS is its lower price compared to
glucose. Additionally, HFCS can enhance the taste, color,
shelf life, and freshness of foods, particularly soft
beverages.'® Previous studies have consistently shown a
strong association between HFCS consumption and
various health issues such as obesity, metabolic disorders,
cardiovascular diseases, diabetes, inflammation, and even
cancer. * In our study, the primary objective was to
investigate the effects of HFCS on Ghrelin and Kisspeptin
hormones, which play crucial roles in the regulation of
metabolic activity and food intake, along with assessing

potential damage to liver tissue.

We measured levels of Caspase 3, the protein responsible
for cell death during apoptosis, to determine whether
HFCS intake induces liver damage. It has been suggested
that a high dietary fructose intake can lead to increased
proliferation and permeability of intestinal bacteria,
resulting in the entry of endotoxins into the bloodstream
and the liver, ultimately causing damage.'®> We discovered
that the consumption of HFCS led to increased cell death
in hepatocytes. Similar results were also reported in the
liver tissue of female rats after 10 weeks of HFCS
exposure by Topsakal et al.*® In another study, it was
suggested that increased HFCS consumption led to liver
damage by elevating the expression of Caspase 3 and
TNF-o in the liver tissue. Interestingly, this damage could

be mitigated or prevented through swimming exercise.'’

Similarly, in our study, TNF-o levels were significantly
increased in the HFCS group, and this difference was
statistically significant. Noha et al. reported that
researchers were able to reduce the significant
complications of metabolic syndrome (MS) induced by
feeding rats a high-fat high-fructose diet for 8 weeks using
etanercept, which is an anti-TNF-a monoclonal
antibody.'® Korkmaz et al. reported that dietary fructose
intake increases TNF-a and sodium-glucose cotransporter-
2 levels in renal tissue. However, they also found that these
effects could be improved or ameliorated with the use of
probiotics.t® In a study conducted on primary human fetal
hypothalamic cells expressing Kisspeptin receptors and
capable of releasing GnRH, it was discovered that the
application of TNF-a reduced the secretion of GnRH and
the expression of KISS1R (Kisspeptin receptor).?

It was observed that Ghrelin hormone, which typically
decreases with food intake, exhibited significantly lower
levels in the liver tissues of rats fed with HFCS. Similar
results were obtained by Catak et al. In their study, which
showed decreased Ghrelin levels in both serum and
urogenital tissues in rats fed with fructose.?! In another
study involving ghrelin receptor null mice fed with HFCS,
it was observed that they exhibited decreased adiposity, a
reduction in proinflammatory macrophages, and improved
insulin resistance. 2? It was observed that a 30-day
treatment with enalapril brought Ghrelin levels closer to
normal in rats with metabolic syndrome (MS) induced by
a 60-day fructose diet. 2 In their study on Ghrelin
knockout mice, Ma et al. discovered that while HFCS
consumption resulted in less weight and adiposity
compared to sucrose intake, it led to greater inflammation
and insulin resistance. Additionally, it was observed that
Ghrelin has a protective effect against complications
associated with metabolic syndrome (MS).?* In a study
using a heart transplantation model in mice, it was reported
that Caspase-3 activity decreased and the Bcl-2/Bax ratio
improved after Ghrelin injection, without adverse effects.
Therefore, the decreased Ghrelin levels observed in our
study could be considered as one of the potential reasons

for liver damage.®

In our study, it was observed that HFCS intake increased
Kisspeptin levels. However, there is a lack of studies in the
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literature that investigate the effect of HFCS intake on
Kisspeptin levels. In a study by Ramzan et al., it was
reported that chronic application of Kisspeptin reduced
seminal fructose levels.?® In a study conducted on high-fat-
fed rats, Kisspeptin levels were found to increase in the
liver but decrease in adipose tissue and the pancreas. In
another study, it was demonstrated that the deletion of the
Kisspeptin receptor worsened fatty liver conditions,
whereas its stimulation was protective against fibrosis.?®
The observation that the administration of Kisspeptin in
rats reduced both blood and hypothalamic mMRNA Ghrelin
levels aligns with the findings from our study.?

In conclusion, our study holds significance as it marks the
first demonstration of immunohistochemical changes in
the level of Kisspeptin in liver tissue following a high
fructose diet. Furthermore, our findings highlight that the
incorporation of HFCS into food products elicits a
proinflammatory response and diminishes Ghrelin
immunoreactivity in liver tissue. As a result, we conclude
that further research is warranted to explore the
appropriate HFCS concentrations for use in food and

beverages, especially in larger study populations.
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Pilonidal Siniis Hastaliginda Cerrahi Numunenin Histopatolojik incelenmesinin

Onemi

The Importance of Histopathological Examination of the Surgical Spesimen in Pilonidal

Sinus Disease

Serdar SAHIN*

oz

Amag: Pilonidal siniis hastalig1 yaygin olmasina ragmen, iliskili malignite gelisimi ¢ok nadirdir. Cerrahi tedaviden sonra ¢ogu cerrah
eksizyon materyalini histopatolojik inceleme i¢in gonderir. Bu ¢alismanin amaci, pilonidal siniis cerrahi eksizyon materyalinin rutin
olarak histopatolojik incelemeye génderilmesinin 6nemini incelemekti.

Araglar ve Yontem: Genel cerrahi klinigine elektif olarak bagvuran 18 yas iistii hastalarin hepsi ¢alismaya dahil edildi. Hastalarin
demografik bilgileri kaydedilmis ve tiim hastalardan alinan histopatolojik 6rneklerin sonuglar incelendi. Malign ve benign olarak
ikiye ayrild.

Bulgular: Calismaya alinan 665 hastanin 551°1 (%82.85) erkek, 114’ (%17.15) kadin idi. Histopatolojik incelemede maligniteye
rastlanmadi.

Sonug: Bu ¢alismada histopatolojik olarak malignite raporlanmadi. Bu sonuca gore; cerrahi eksizyon numunesinin rutin olarak histo-
patolojik incelenmesinin gerekli olup olmadigimin diisiiniilmesi sorusunu dogrulamaktadir.

Anahtar Kelimeler: histopatolojik spesimen; malignite; pilonidal siniis

ABSTARCT

Purpose: Although pilonidal sinus disease is common, associated malignancy is very rare. After surgical treatment, most surgeons
send the excision material for histopathological examination. The aim of this study was to examine the importance of routinely sending
pilonidal sinus surgical excision material for histopathological examination for this examination.

Materials and Methods: All patients aged 18 and above who applied to the general surgery clinic electively were included in the
study. Demographic information of the patients was recorded and the results of histopathological samples taken from all patients were
analyzed, categorizing them as either malignant or benign.

Results: In the study, out of the 665 patients included, 551 (82.85%) were male, while 114 (17.15%) were female. Histopathological
examination did not reveal any malignancy.

Conclusion: No malignancy was reported histopathologically in this study. According to this result; This confirms the question of
whether routine histopathological examination of the surgical excision specimen should be considered.

Keywords: histopathological specimen; malignancy; pilonidal siniis
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GIRiS

Pilonidal siniis hastaligi (PSH) genellikle sakrokoksigeal
bolgede, gluteal yarikta kendini gosteren, oldukca yaygin
goriilen bir patolojidir.! Nadir olarak ise; kil folikiilii olan
diger viicut bolgelerinde de gelisebilir. Akut ve kronik ola-
bilir. Hastalar, ¢ogunlukla asemptomik olmakla birlikte
ana bagvuru sikayeti genellikle glutelal yarikta apse ve
akintidir.? Fizik muayenede bir veya birden fazla siniis
agzi1 goriilebilir. Etiyolojisi tam bilinmemekle beraber son
yillarda edinsel oldugu kabul gérmektedir.!® Risk faktor-
leri arasinda erkek cinsiyet, obezite, uzun siire oturma,

travma, kotii hijyen ve lokalize hirsutizm sayilabilir.*

PSH, en sik 15-40 yas araliginda goriiliir ve toplumda g6-
riilme sikligt % 0-5’dir. Erkeklerde daha sik goriiliir. Te-
davi segenegi olarak; fenol uygulamasi ve gesitli teknik-

lerle cerrahi yontemlerdir.?

Kronik PSH hastaliginda malignite gelisme orani oldukga
diisiiktiir. Literatiirde bu oran %0.1 olarak verilmistir.
1900 yilinda Wolf tarafindan yayimlanan ilk vakadan bu
yana toplam say1 100’ bulmamistir ve bilyiik ¢ogunlugu

squam{z hiicreli karsinom (SCC)’dur.®
ARACLAR VE YONTEM

Calisma i¢in Kirsehir Ahi Evran Universitesi Tip Fakiiltesi
Klinik Arastirmalar Etik Kurulu’ndan 20/12/2022 tarih ve
2022-23/206 say1 ile onay alindiktan sonra Ocak 2015 ile
Mart 2022 tarihleri arasinda Kirsehir Egitim ve Arastirma
Hastanesi’ne pilonidal hastalik ile bagvuran hastalar ret-
rospektif olarak incelenmistir. ICD-10 (Uluslararas1 Has-
talik Siniflandirmasi) tani kodlart LO5 ve L05.9 olan has-
talar, hastane veri portal tabanim kullanilarak incelendi.
Genel cerrahi klinigine elektif olarak bagvuran 18 yas tistii
hastalarin hepsi ¢aligmaya dahil edildi.. Hastalarin demog-
rafik bilgileri kaydedildi ve tiim hastalardan alian histo-
patolojik 6rneklerin sonuglar1 incelendi. Histopatolojik
veri bulunamayanlar ise ¢alisma dis1 birakildi. Histopato-
loji sonuglarina gére malign ve benign olarak iki gruba ay-
rildi.

istatistiksel Analiz

Istatistiksel analizler, IBM SPSS Statistics for Windows,

Version 23.0 software package (IBM Corp.) kullanilarak

yapilmistir. Yas ortalamatstandart sapma olarak elde

edildi. Sayisal veriler ylizde (%) olarak ifade edildi.

BULGULAR

Caligmaya toplam 687 hasta ile basland1 ancak 22 tane
hastanin sonuglarina ulasilamadig: igin 665 hasta ile de-
vam edilmistir. Caligmaya alinan 665 hastanin 551’1
(%82.85) erkek, 114’0 (%17.15) kadin idi. Tim hastalar
beyaz iwrktandi. Hastalarin ortalama yas1 26.22+8.39
(min=18 ve max=62) idi. Erkek hastalarin yas ortalamasi
26.78+8.48, kadin  hastalarin yas ortalamasi
23.514+7.37°dir. 665 hastanin higbirinde eksizyon mater-
yallerinin histopatolojik incelemesinde malignite saptan-
madi. Hastalarin ¢ogunlugu (%97.0) 50 yasin altindadir.
50 yas istli hasta sayist (%3) ¢ok azdi. Niiks nedeniyle
ameliyat edilen hasta sayis1 24 (%3.60) olarak belirlendi.
Hastalarin demografik 6zellikleri ve klinikopatolojik 6zel-
likleri Tablo 1'de gosterilmistir. Hastalarin pilonidal siniis
eksizyon materyallerinin ayrintili histopatolojik inceleme

raporlar1 Tablo 2'de verilmistir.

Tablo 1. Hastalarm Demografik ve Klinikopatolojik Ozellikleri.

Toplam n=665
Yas (ort £ STD) (y1l) 26.22 +8.39
Cinsiyet (%)
Erkek 551 (82.85)
Kadin 114 (17.15)
Pilonidal siniis hastalig1 (%)
Primer 641 (96.40)
Rekiirrens 24 (3.60)
Patoloji sonuglari (%)
Benign 665 (100)
Malign 0
Yas dagilimi
<50 645 (97)
>50 20(3)

Tablo 2. Histopatolojik Sonuglar.
Histopatoloji n (%)
Benign bulgular

Pilonidal siniis 560 (84.21)

Pilonidal siniis (kronik inflomasyon) 104 (15.64)

Epidermal kist 1(0.15)
Malign bulgular 0
Toplam 665

TARTISMA

Giinlimiize kadar PSH ile ilgili ¢ok ¢alisma yapilmis olup,
maligniteye oldukgca nadir rastlanmistir.>$-8 Caligmamizda
da ayni sonuca ulasilmis ve bu hastaligin geng eriskin er-
keklerde goriilmesi ve benign seyretmesi nedeniyle malign

bir hastalik olarak kabul etmemek gerekmektedir.
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Malign doniisiim genellikle kronik inflamasyon ve bakte-
riyal ya da viral enfeksiyonlar ile iliskilidir. PSH'de gorii-
len malign dejenerasyonun yanik, skar dokusu ve kronik
tilser gibi kronik inflamasyonla seyreden hastalik ve du-
rumlar sonucu gelisen malignitelerle ayn1 mekanizmalara
sahip oldugu ileri siiriilmiistiir. Bu mekanizmada; inflama-
tuvar hiicreler kronik stiregte DNA onarim kusuruna neden
olan serbest oksijen radikalleri olugturur.»® Bu kronik sii-
reg igin 10-20 y1l oldugu bildirilmistir.> Buna ragmen ma-
lignite oram %0.1 olarak bildirilmistir.>71% 2001 yilinda
Bree ve ark.’nin yayinladiktaki makalede, 1900 yilindan
beri bildirilmis 59 malign vaka oldugu tespit edilmistir. Bu
hastalarin ¢ogunun 50 yasin {izerinde ve en az on yildir
kronik PSH’nin mevcut oldugu calismada belirtilmistir.'?
Diger calismalar da bu tezi destelemektedir.813

1. Diinya Savagi sirasinda tedavi edilen 86333 PSH vaka-
sinda malignite bildirilmemistir.}41> Bunun nedeni olarak;
hastalarin ¢gogunlugu geng ve kronik bir hastaliktan degil
de akut inflamatuar siire¢ nedeniyle tedavi edildigi bildi-
rilmistir. Ek olarak; erken cerrahi tedavinin malign donii-

siimii engelledigi ileri siiriilmiistiir.?

Caligmalar, PSH ile iligkili malignitesi olan hastalarin ¢o-
gunlukla erkek oldugunu gostermektedir. PSH temelinde
gelisen en sik malignite (%90) squamoz hiicreli karsinom-
dur.>”11 Ancak nadir olarak; bazal hiicre karsinom ve ter
bezi adenokarsinomu da bildirilmistir ve bunlarin ¢ogun-
lugu vaka sunumu olarak yayinlanmigtir.31516

PSH, intergluteal yarikta mikrotravma ile iligkili bir hasta-
liktir ve kallarin igeri dogru ilerleyerek biiylimesi ve psodo-
kistik kavite olusumuna yol agmaktadir.! Son galigmalar,
sadece kalici epilasyonun tekrarlayan PSH riskini azaltti-
gin1 gdstermistir.’> Ayrica, son yillarda PSH tedavisi igin
minimal invaziv yontemler de kullanilmaktadir.%*"*8 Bu
yontemlerde; sadece inflamatuvar dokunun ¢ikarilmasi ve
graniilasyon dokusunun koterizasyonunu icermektedir.
Ancak, bu yontemlerin dezavantaji olarak histopatolojik

inceleme yapilamamaktadir.®

PSH'de tedavi sonrasi niikks oraninin uygulanan cerrahi
teknige gore %0 ile %40 arasinda degisebilecegi bildiril-
mistir.® Bizim ¢alismamizda sadece 24 (%3.60) hasta niiks

nedeniyle opere edilmistir. Ayrica hastaliklarin biyiik ¢o-

gunlugu 50 (%97) yas altindaydi. Ameliyat edilen hastala-
rin geng yasta olmasi ve niiks nedeniyle opere edilen has-

talarin az olmasi ¢alismamizin kisithiliklarindandir.

Sonug olarak, histopatolojik analiz i¢in rutin olarak bir cer-
rahi eksizyon numunesi géndermenin ¢ok az degeri ol-
makla birlike hem zaman, hem de maliyet agisindan da yiik
getirmektedir. Bununla birlikte, 50 yasin iizerindeki ve
kronik hastalig1 olan hastalarda malignite gelisme riskinin
daha yiiksek olmasi nedeniyle, bu hasta grubunda histopa-
tolojik inceleme diisiiniilmesinin daha dogru oldugu kana-

atindeyiz.
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Awareness and Prevalence of Traditional and Complementary Medicine in

Patients’ Application to Orthopedics and Traumatology Outpatient Clinic

Ortopedi ve Travmatoloji Poliklinigine Basvuran Hastalarda Geleneksel ve

Tamamlayici Tip Farkindahg: ve Uygulama Prevalansi

Levent HOROZ!"“" Mehmet Fevzi CAKMAK*

0z

Amag: Calismamizin amact ortopedi ayaktan hasta poliklinigine bagvuran hastalar arasindaki geleneksel ve tamamlayici tedavi
uygulamalar: farkindalig1 ve uygulanma prevalansini ortaya koymaktir.

Araclar ve Yontem: Universite hastanesi, ortopedi ve travmatoloji ayaktan hasta poliklinigine 1 mart-1 agustos tarihleri arasinda
bagvuran hastalar arasindaki goniilliiler ¢alismaya alinmigtir. Anket 637 goniillitye uygulanmugtir. Ankette 8 farkli yontem ile ilgili 16
soru yer almaktadir. Anketin diizenlenme amaci katilimeilarin farkindaligini ve uygulama prevalansini ortaya koymaktir. Anketler
goniilliller ile profesyonel saglik hizmeti saglayicilar arasinda yiiz yiize yapilmustir. Sonuglar kayit altina alinmis olup istatistiksel
analiz uygulanmustir.

Bulgular: Goniilliillerin %54.7’si erkek %45.3.2 i1 ise kadin katilimeidir. Katilimeilarin yas ortalamasi 41.52+16.349 bulundu. Cinsiyet
(p=0.3) ve egitim diizeyinin (p=0.207) geleneksel tedavi ile ilgili farkindalik iizerine etki etmedigi saptandi. Bununla birlikte yasam
alaninin geleneksel tedavi farkindaligina etki ettigi belirlendi (p=0.008).

Sonug: Geleneksel tedavi yontem ve uygulamalarinin popiilaritesi her gegen giin artmaktadir. Buna ragmen ortopedi poliklinigine
bagvuran hastalarda farkindaligin diisiik oldugu gorilmistir. Halkin bu tiir tedavi yaklagimlarina ulagabilmesi ve farkindaligi
artirabilmesi i¢in daha profesyonel saglik hizmeti sunucularinin egitilmesine ihtiyag vardir.

Anahtar Kelimeler: geleneksel tedavi; kesitsel galisma; kupa tedavisi; tamamlayici tedavi
ABSTRACT

Purpose: The objective of this study was to assess the awareness of complementary and alternative medicine practices and the
frequency of their utilization among patients attending an orthopedic outpatient clinic.

Materials and Methods: Patients who presented to the orthopedics outpatient clinic of the University Hospital between November
15 and December 30, 2022, were invited to participate in this study. A questionnaire containing 16 questions about eight different
traditional and complementary approaches, designed to determine patients' knowledge of and attitudes toward each of these practices,
was administered by the responsible physician through face-to-face interviews. The questionnaires were administered to 637
volunteers. The results were recorded, and statistical analysis was applied.

Results: The volunteers were % 54.7 male and 45.3.2% female participants. The mean age of the participants was 41.52+16.349. It
was determined that gender (p=0.3) and education level (p=0.207) did not affect awareness of traditional treatment. However, it was
determined that the settlement area affected the awareness of traditional treatment (p<0.05).

Conclusions: The popularity of traditional treatment methods and practices is steadily increasing. The public needs more professional
health service providers to reach such treatment approaches and raise awareness. Despite this, it was observed that awareness was low
among patients who applied to the orthopedics outpatient clinic. There is a need to educate professional health service providers to
facilitate public access to these treatment approaches and to enhance social awareness.

Keywords: complementary therapy; cross-sectional study; cupping; traditional medicine
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INTRODUCTION

The popularity of traditional and complementary (T &
CM) therapy in treating musculoskeletal disorders is
increasing daily. Traditional and complementary treatment
methods can be preferred if patients reach well-equipped
hospital facilities.> As a result of a study conducted in
Turkey, the frequency of applying T & CM was found to
be 60%.2 T & CM medical treatment procedures were
integrated into the health system by the World Health
Organization in 2013, and it has been recommended to be
applied safely and appropriately.?® T & CM medical
practice departments have served in hospitals affiliated
with the Ministry of Health in Turkey since 2011. In 2014,
regulations regarding T & CM medical practices were
made, and a guide containing specific standards was
published.* There are 16 applications in this guide. Among
these, seven treatment modalities, which are frequently
used in orthopedic disorders and chronic pain related to the
musculoskeletal system, were selected for the study. It
aimed to investigate these modalities' awareness and
practice experiences among the patients who applied to the
orthopedics and traumatology outpatient clinic. For this
purpose, apitherapy,® acupuncture,® hirudotherapy,’
chiropractic,® cupping,’ wet cupping therapy,’® and
mesotherapy! were selected among these applications. In
order to reveal the awareness of the selected treatment
modalities, a questionnaire was created based on the
definitions made in the guideline. Data on application

prevalence will be collected.

MATERIALS and METHODS

The study is a cross-sectional, descriptive study. Approval
for this study was obtained from Kirsehir Ahi Evran
University Clinical Research Ethics Committee (dated
03.01.2023 and numbered 2023-01/03). The study was
conducted among 637 volunteers who applied to the
outpatient clinic of Orthopedics and Traumatology
outpatient clinic between 15.10.2022 and 30.11.2022. The
criteria for inclusion in the study include being able to read
and write Turkish, volunteering, and being over 18.
Patients who did not volunteer or who could not read, write
and understand Turkish were excluded from the study. The
definitions of traditional medicine and treatment practices
to be investigated in the study were based on the guide

published in 2014. Seven types of treatment methods have
been investigated. The surveys were planned
anonymously. The statistically significant effect of age,
gender, education level, and living in a rural area or a City
will be investigated. Again, in the patient group with
awareness, it was planned to investigate the source of
information. Previous traditional treatment experience will
be searched among the respondents. It will be questioned

where they received the treatment and by whom.

Statistical Analysis

The chi-square test was used for the analysis of categorical
data. Quantitative data were expressed as meansstandard
deviation (SD), median, minimum, and maximum;
Categorical data were expressed as frequency (n) and
percentage (%). p<0.05 was considered statistically
significant. All analyzes were performed with SPSS 21.0
package program (IBM Corp. Released 2012. IBM SPSS
Statistics for Windows, Version 21.0. Armonk, NY: IBM
Corp.).

RESULTS

There were 637 participants in the study. The study
participant’s mean age and median age were 41.52+16.349
and 40 [18-88], respectively. 54.7% (n=349) of the
participants were male, 36.5% (n=230) were university
graduates, and 81.3% (n=517) were living in the City
(Table 1). According to the data obtained from the study,
the rate of those who received traditional treatment before
was calculated as 30.1%. It was determined that 91.6%
(n=175) of those who received conventional treatment
received it from a non-health institution (Table 1). It was
determined that gender (p=0.3) and education level
(p=0.207) did not affect general awareness. However, it
was determined that the living environment affected the
awareness of traditional treatment (p=0.008). While 74.9%
of those who had traditional treatment before lived in the
City, 25.1% of those who had treatment lived in rural
areas. It was determined that 43.2% (n=83) of the
traditional treatment recipients had been treated with wet
cupping, 30.7% (n=59) had hirudotherapy, and 27.6%
(n=53) were cupping therapy. When the participants'
awareness about traditional treatment methods was

examined, it was seen that the highest awareness was the

358



Awareness and prevalence of traditional and complementary medicine

Horoz and Cakmak

wet cupping method, with 44.1%, followed by
hirudotherapy (34.5%) and cupping (34.2%) treatment
methods. On the other hand, the lowest level of awareness
was apitherapy (7.9%) and mesotherapy (8.6%). In
general, it was determined that there needed to be an idea
about the methods of apitherapy (11.6%) and mesotherapy
(12.7%) according to the percentage of questions

regarding each method.

Table 1. Demographic characteristics of the patients.

More than half of the information source for each type of
traditional treatment subject to the study was the "family,
close friends, relatives" option by the participants.
However, an essential part of the information source of
awareness of the wet cupping method comes from the
environment. None of the aware participants chose the
option of a professional health worker as the source of

information.

Awareness of the chiropractic method in men is

S2 +16.
Age (year) : 15216 343/0 significantly higher than that of women (p=0.034), while
Gender men are more ignorant of the acupuncture method than
Male 348 54.7
Female 289 45.3 women (men=57.8% — women=42.2%) (p=0.026). The
Level of Education . .
University 236 36.5 level of awareness in men and women was similar in other
High School 200 31.7 i
Primary School 201 319 treatment modalities (p>0.05 for all).
Living Environment
Rural Area 119 18.7 i
City 518 813 In all traditional treatment methods, the awareness level of
Had any previous T & CM treatment university graduates was significantly higher than the
Yes 191 30.1
No 446 69.9 other levels (p<0.05) (Table 2).
Where did you experienced
Health professional 16 8.4
Non- health professional 175 91.6
Table 2. Relationship between level of education and knowledge about T & CM.
T&CM Level Of Education True False Blank p
Acupuncture University 102 (59) 10 (35.7) 118 (27.4) <0.001
High School 42 (24.3) 11 (39.3) 147 (34.2)
Primary School 29 (16.7) 7 (25) 165 (38.4)
Apitherapy University 45 (60.8) 17 (53.1) 168 (32) <0.001
High School 19 (25.7) 8 (25) 173 (33)
Primary school 10 (13.5) 7(21.9) 184 (35)
Hirudo therapy University 98 (45) 7(29.2) 125 (32.1) 0.008
High School 61 (28) 5 (20.8) 134 (34.4)
Primary school 59 (27.1) 12 (50) 130 (33.4)
Chiropractic University 105 (52) 8(34.8) 117 (28.8) <0.001
High School 57 (28.2) 8(34.8) 135 (33.3)
Primary school 40 (19.8) 7(30.4) 154 (37.9)
Cupping University 101 (46.8) 8(36.4) 121 (30.8) <0.001
High School 55 (25.5) 12 (54.5) 133 (33.8)
Primary school 60 (27.8) 2(9.1) 139 (3.54)
Wet cupping University 118 (42.4) 10 (19.2) 102 (33.9) 0.007
High School 73(26.3) 20 (38.5) 107 (35.5)
Primary school 87 (31.3) 22 (42.5) 92 (30.6)
Mesotherapy University 55 (68.8) 15 (48.4) 160 (30.8) <0.001
High School 13 (16.3) 10 (32.3) 177 (34)
Primary school 12 (15) 6 (19.4) 183 (35.2)

As with the education level, in all traditional treatment
methods, the awareness level of those living in the City is
significantly higher than those living in rural areas
(p<0.05) (Table 3).

In all traditional treatment methods, the level of awareness
of those aged 21-30 was significantly higher than those of
other age groups (p<0.05 for all) (Table 4). The highest

awareness belongs to the participants between the ages of
21-30 for all methods (Table 4). 56% of the participants
stated they knew at least one of these methods. However,
44% (n=281) of the participants did not know about any of
the methods. It was determined that only 3.8% (n=20) of

the participants knew all methods.
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Table 3. Relationship between living environment and knowledge about T & CM.

Acupuncture Rural Area 13(7.6) 4(14.3) 102 (23.4) <0.001
City 159 (92.4) 24 (85.7) 334 (76.6)

Apitherapy Rural Area 6(8.1) 5(16.1) 108 (20.3) 0.038
City 68 (91.9) 26 (83.9) 423 (79.7)

Hirudo therapy Rural Area 29 (132) 7(29.2) 83 (21.1) 0.023
City 190 (86.8) 17 (70.8) 310 (78.9)

Chiropractic Rural Area 23 (11.4) 5(21.7) 91 (22.1) 0.005
City 179 (88.6) 18 (78.3) 320 (77.9)

Cupping Rural Area 27 (12.5) 2(9.1) 90 (22.6) 0.005
City 189 (87.5) 20(90.9) 308 (77.4)

Wet cupping Rural Area 43(15.3) 10 (19.2) 66 (21.8) 0.133
City 238 (84.7) 42 (80.8) 237 (78.2)

Mesotherapy Rural Area 6 (7.4) 6 (19.4) 107 (20.4) 0.02
City 75 (92.6) 25 (80.6) 417 (79.6)

Table 4. Relationship between age and knowledge about T & CM.

Acupuncture <20 2(11) 3(10.7) 26 (6) <0.001

21-30 56 (32.2) 12 (42.9) 106 (24.3)
31-40 41 (23.6) 6 (21.4) 72 (16.5)
41-50 46 (26.4) 2(7.1) 96 (22)
51-64 24 (13.8) 3(10.7) 85 (19.5)
>65 5(2.9) 2(7.1) 51 (11.7)
Apitherapy <20 5 (6.8) 1(3.1) 25(4.7) 0.245
21-30 22 (29.7) 13 (40.6) 139 (26.1)
31-40 18 (24.3) 5 (15.6) 96 (18)
41-50 15 (20.3) 6 (18.8) 123 (23.1)
51-64 13 (17.6) 6(18.8) 93 (17.5)
>65 1(1.4) 1(3.1) 56 (10.5)
Hirudo therapy <20 8 (3.6) 0(0) 23(5.8) 0.003
21-30 58 (26.4) 8(33.3) 108 (27.4)
31-40 51(23.2) 0(0) 68 (17.3)
41-50 54 (24.5) 4(16.7) 86 (21.8)
51-64 40 (18.2) 6 (25) 66 (16.8)
>65 9(4.1) 6 (25) 43(10.9)
Chiropractic <20 9 (4.9) 1(4.3) 21(5.1) <0.001
21-30 76 (37.4) 9(39.1) 89 (21.6)
31-40 51 (25.1) 4(17.4) 64 (15.5)
41-50 39 (19.2) 5(21.7) 100 (24.3)
51-64 21 (10.3) 4(17.4) 87 (21.1)
>65 7(3.4) 0(0) 51 (12.4)
Cupping <20 11(5.1) 0(0) 20 (5) 0.006
21-30 66 (30.4) 5(22.7) 103 (25.8)
31-40 51 (23.5) 8(36.4) 60 (15)
41-50 47 (21.7) 4(18.2) 93 (23.3)
51-64 34 (15.7) 4(18.2) 74 (18.5)
>65 8(3.7) 1(4.5) 49 (12.3)
Wet cupping <20 10 (3.6) 2(3.8) 19 (6.2) 0.086
21-30 83(29.5) 11(1.2) 80 (26.2)
31-40 58 (20.6) 10 (19.2) 51 (16.7)
41-50 60 (21.4) 10 (19.2) 74 (24.3)
51-64 55 (19.6) 12 (23.1) 45 (14.8)
>65 15 (5.3) 7(13.5) 36 (11.8)
Mesotherapy <20 5(6.2) 13.2) 40 (7.6) <0.001
21-30 26 (32.1) 16 (51.6) 117 (22.2)
31-40 24 (29.6) 5(16.1) 90 (17.1)
41-50 16 (19.8) 4(12.9) 124 (23.6)
51-64 8(9.9) 5(16.1) 91 (17.3)
>65 2(25) 0(0 64 (12.2)
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DISCUSSION

T & CM medical treatments are widely used in our
country.? It is used as a complementary treatment for
complaints related to the musculoskeletal system. In other
countries, 70% of the people in the Far East experience T
& CM medical treatment at least once a year.'? This rate
reaches 40% in the western Pleiades.® When we look at the
previous studies, this rate varies between 30-42% in our
country.®® In our study, this rate was 30.1%. This may be
because the study was planned for patients who applied to
the orthopedics and traumatology clinic in a tertiary
hospital and was cross-sectional.

However, another reason is that T & CM medical
treatments are not recommended or administered by
professional healthcare providers, and the success rates are
low due to the application of such treatments by
uncertified people. As a result of another study conducted
in Turkey, it has been revealed that these treatments are
commonly practiced by uncertified and uneducated

people.t*

In our study, most of those who received T & CM received
this treatment outside the health institution. As a result of
another study, it was seen that professional healthcare
providers need more knowledge about T & CM treatment
methods.’> Therefore, awareness cannot be created in
patients. When we look at the literature, it has been seen
that middle age and low education levels positively affect
T & CM treatment choices and awareness in Riyadh
Region, Saudi Arabia.'® The possible reason for the high
awareness and treatment preference was interpreted as the
high prevalence of the practice in this region and the

difficulty of accessing professional health services.

In our study, general awareness was higher in the young
adult age group between 20-30. This result is because the
young adult group interacts more with their environment
to access information. In the literature, awareness was
found to be high in young adults and middle-aged
populations.*#17-1° Considering the gender and awareness

of the participants, while the male gender was superior in
chiropractic awareness, female gender predominance was

observed in apitherapy awareness.

When the applications of chiropractic are examined in the
literature, it has been observed that the complaints related
to the musculoskeletal system are high in the male
gender.?° In the remaining T & CM methods, we see that
awareness is not correlated with gender. Previous studies
have shown that the female gender is superior in
awareness.’> When we examine how knowledge is
acquired, the environment and family members take first
place. Similar results were also found in the literature.>® A
similar result was obtained in our study. 38% of those with
awareness obtained this correct information from their

environment.

In order to increase proper awareness, it is considered
necessary to train professional health service providers. In
a cross-sectional study conducted in Germany, most
patients who applied to the orthopedic outpatient clinic
thought doctors should know about T & CM therapies.'’
Another result of the out study is the low prevalence of T
& CM therapy awareness and practice among people
living in rural areas. As a result of previous studies, the
prevalence of T & CM treatment application in rural areas
was found to be high.?22® This difference includes more
accessible access to professional health services and socio-
cultural and economic reasons in our country. It was
observed that there was a correlation between education
level and awareness of T & CM and that awareness was
high among university graduates. In the literature, studies
show that increasing the level of education has positive

effects on T & CM awareness.*

As a result of our study, it has been revealed that cupping,
hirudotherapy, and wet cupping have a higher level of
awareness compared to other treatments. This rate was low
in apitherapy, acupuncture, and mesotherapy treatments.
This effect is due to the significant effect of education on
awareness in T & CM methods such as apitherapy,
acupuncture, and mesotherapy. The popularity of these
applications are increasing worldwide.® As we stated as a
result of our study, the correct awareness of the
applications is low. One of the leading reasons for low
social awareness is the low level of knowledge of
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healthcare providers working in hospitals where
professional health services are provided about T & CM
therapy. The need for more time and the minimal literature
on this subject can be counted among the reasons for the
low awareness of healthcare professionals due to studies
conducted on this subject.?* One of the limitations of our
study is that it is a single-centered cross-sectional study. If
the study had been conducted in a multi-center or high-
population province, the results might have varied.
Another limitation of the study is that the surveyed
population was made only in patients who applied to the
orthopedic outpatient clinic. We think that conducting a
survey among patients who apply to the hospital will affect
the results.

Conclusion

The popularity of GTT treatment methods and applications
is increasing day by day. Despite this, it was observed that
awareness was low among patients who applied to the
orthopedics outpatient clinic. Considering those who
received GTT methods as treatment, most of them
received treatment in a center other than a health
institution. The public needs more professional health
service providers to reach such treatment approaches and
raise awareness. Considering the higher awareness of
young patients and those living in the cities, the
importance of interaction with the methods used to access

information becomes apparent.
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Cognitive Assessment in Patients with Acute COVID-19: A Cross-Sectional Study

Akut COVID-19 Hastalarinda Bilissel Degerlendirme: Kesitsel Bir Calisma

Yusuf KOCAK? Asuman CELIKBILEK' "~ Burc Esra SAHIN* Duygu ZORLU?

Gékmen ZARARSIZ34

oz

Amag: COVID-19’a bagh kognitif bozukluk daha 6nce yapilan galismalarda yiiksek oranda bildirilmistir. Enfeksiyonun ilk solunum
semptomlarindan sonraki 5 giin iginde, hafif COVID-19 hastalarinda, COVID-19 olmayan hastalara kiyasla, Montreal Biligsel
Degerlendirmesini (MoCA) kullanarak biligsel iglevleri arastirild.

Araclar ve Yontem: Bu prospektif kesitsel ¢alisgmaya hafif COVID-19'lu 113 hasta ve yas ve cinsiyet olarak eslestirilmis 109
kontrol alindi. Bilissel islevler, MoCA kullanilarak degerlendirildi.

Bulgular: MoCA skorlarimin COVID-19 hastalarinda kontrollere gére anlamli derecede diisiik oldugunu bulduk (P<0.001). Kontrol-
lerle karsilastirldiginda, gorsel uzamsal (P<0.001), bellek (P=0.017) ve dikkat (P<0.048) alanlar1 gibi bazt MoCA 6gelerinde puan
kayiplar1 bulduk. Cok degiskenli modelde kadin cinsiyet (2.06 [1.02—4.16], P=0.044), disiik egitim diizeyi (15.05 [5.16-43.90],
P<0.001), yiiksek aglik kan sekeri diizeyi (0.98 [0.96-1.00]), P=0.043) ve COVID-19 (24.24 [9.52-61.72], P<0.001) varhgi
bagimsiz olarak kognitif bozuklukla iligkiliyidi (OR, %95 CI).

Sonug: Hafif COVID-19'lu hastalarda akut faz sirasinda gorsel uzamsal, bellek ve dikkat alanlarinda biligsel islev bozuklugu tespit
edildi.

Anahtar Kelimeler: bilis; biligsel degerlendirme; covid-19; montreal biligsel degerlendirme; salgin
ABSTRACT

Purpose: Many reports have revealed a high percentage of patients suffering from cognitive impairment due to COVID-19. We
investigated cognitive functions using the Montreal Cognitive Assessment (MoCA) in mild COVID-19 patients compared with non-
COVID-19 patients within 5 days after the initial respiratory symptoms of infection.

Materials and Methods: 113 patients with mild COVID-19 and 109 age- and sex-matched controls were enrolled in this prospec-
tive cross-sectional study. Cognitive functions were evaluated using the MoCA.

Results: We found that the MoCA scores were significantly lower in the COVID-19 patients than in the controls (P<0.001). Com-
pared to the controls, we found point deficits within some MoCA items such as visuospatial (P<0.001), memory (P=0.017), and
attention (P<0.048) domains. In the multivariate model, female sex (2.06 [1.02—4.16], P=0.044), low education level (150.05 [5.16—
43.90], P<0.001), high fasting blood glucose level (0.98 [0.96-1.00], P=0.043), and the presence of COVID-19 (24.24 [9.52-61.72],
P<0.001) were independently associated with cognitive impairment (OR, 95% ClI).

Conclusion: We detected cognitive dysfunction, involving the visuospatial domain, memory, and attention, during the acute phase
in patients with mild COVID-19.

Keywords: cognition; cognitive assessment; covid-19; montreal cognitive assessment; pandemic
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INTRODUCTION

COVID-19 pandemic  had  destructive  effects
worldwide.!? However, the pathologic mechanisms
underlying the central nervous system (CNS) involve-
ment are not fully understood.® Pronounced neurological
manifestations of COVID-19 infection, such as headache,
ageusia or anosmia, and dizziness, have been well-
described, as they are easily noticed by patients.>* How-
ever, cognitive dysfunction is often overlooked particu-
larly if mild or if occurring in asymptomatic people.>8

Multiple studies have revealed a high percentage of
patients suffering from cognitive impairment due to
COVID-19.58 Several mechanisms have been proposed.
First, the neurotropic SARS-CoV-2 can enter epithelial
cells, depending on their expression of the angiotensin-
converting enzyme 2 receptor, that is also found on neu-
rons.®1% Notably, the virus has been found in the cortex
and hypothalamus presenting with edema and neuronal
degeneration in some COVID-19 patients, confirming
that coronaviruses can invade the CNS.!! Second, a sys-
temic proinflammatory state and subsequent neuroin-
flammation and hypoxia have also been suggested to
promote cognitive decline in patients with COVID-19
infection.’13 Some studies were performed during the
sub-acute phase at the time of hospital discharge®®-1114
and some after discharge.®1520 Thus, data are limited for
the acute phase of COVID-19, within a few days after
symptoms initiate.>2* Early identification of cognitive
impairment and supportive cognitive training if needed,
may be preventive from further neurocognitive deteriora-
tion.** Beaud et al. revealed cognitive deficits during the
acute stage in patients with COVID-19.2! Rogers et al.
performed a meta-analysis and reported that nearly one-
third of patients in the acute phase and one-fifth of pa-
tients in the later stage experience impaired memory and
concentration, or attention difficulties.?? However, cogni-
tive dysfunction remains obscure in mild cases of
COVID-19, as it is unknown which cognitive areas are
affected and to what extent. Amalakanti et al. reported
deficits in visuoperception, naming, and fluency on cog-
nitive screening in asymptomatic COVID-19 patients
who were recruited from relatives of COVID-19 patients
on admission.> We hypothesized that cognitive problems

may occur even in mild cases. The Montreal Cognitive
Assessment (MoCA) tool is useful to assess cognitive
functions, as no obvious cognitive deterioration is ex-
pected in mild COVID-19 cases, and this tool is superior
in detecting mild cognitive impairment.61%11 Moreover,
the MoCA has been widely validated in many cultures,?
and it covers multiple cognitive domains on one page.?*
Beaud et al. revealed cognitive decline in executive,
memory, attentional and visuospatial functions on the
MoCA during the acute stage in COVID-19 patients.?
Daroische et al. concluded that attention and executive
functioning are more prone to deterioration than are other
domains.” Taken together, subtle cognitive impairment
limited to some domains is likely to present in even mild
cases of COVID-19. Thus, we investigated cognitive
functions using the MoCA in mild COVID-19 patients
compared with non-COVID-19 patients in the course of
the acute stage within the infection.

MATERIALS and METHODS

Study Design

This prospective study included 222 patients <50 years
old who were consecutively selected from Kirsehir Ahi
Evran University Hospital, Kirsehir, Turkey between
May 2021 and January 2022. Patients who were admitted
to our pandemic clinic were examined by a chest disease
specialist for COVID-19 infection. The diagnosis of
COVID-19 infection was made based on the real-time
reverse-transcription polymerase chain reaction in nasal
and throat swab specimens.?®® Acute COVID-19 was
defined as the phase within 5 days after the initial respira-
tory symptoms. COVID-19 severity was classified as
mild (not requiring hospitalization), moderate (requiring
oxygen supplementation and/or hospitalization), or severe
(requiring intensive care support) disease.?® 113 patients
who were in the mild group and 109 age- and sex-
matched control subjects were included in this study.
COVID-19 patients were examined by the same neurolo-
gist and questioned for all infectious and neurological
symptoms. None of the COVID-19 patients was vac-
cinated, and none were receiving any treatment. Demo-
graphic data such as age, sex, body mass index, and
education level were noted in all participants. Patients
<18 years, those who were pregnant, those who had a

365



Cognitive assessment in COVID-19

Kocak et al.

documented neurological or psychiatric disorder, hearing
and/or visual impairments, thyroid disease, or vitamin
B12 and/or folate deficiency, and those who were con-
fused due to an acute infection were excluded.

Laboratory analyses were carried out using the standard
methods. Informed consent was obtained from each
subject and Kirsehir Ahi Evran University Clinical Re-
search Ethics Committee approved the study (date:
10.12.2020 and approval number: 2020-18/131).

Cognitive Assessment

All patients were screened for cognitive functions by a
trained neuropsychologist blinded to the participants
using the MoCA.?* The MoCA consists of assessments of
visuospatial abilities (4 points), memory (5 points), exec-
utive functioning (4 points), attention (6 points), language
(5 points), and orientation (6 points), as reported previ-
ously.?* The perfect score is 30 points, and a cut-off score
less than 26 points identifies mild cognitive impairment
with high sensitivity (80-100%) and specificity (50-
87%).2* In this study, we used the Turkish version of
MoCA (MoCA-TR) with a cut-off score of less than 21

points indicating poor cognition.?”28
Statistical Analysis

Histograms, g-q plots, and the Shapiro-Wilk test were
used to test the normality of the data, and Levene’s test
was applied to assess variance homogeneity. The two-
sided independent-samples t-test, Welch’s t-test, or
Mann-Whitney U-test was used to compare differences
between continuous variables, and Chi-square analyses
were used to assess differences between categorical
variables. Effect sizes were calculated by Cohen’s d
(difference in the means/pooled standard deviations) for
normally distributed continuous data, Rosenthal’s r
(z/+/n) for non-normally distributed continuous data, and
the Phi coefficient (y/X2/n) for categorical data. Univari-
ate and multiple logistic regression analyses were per-
formed to identify predictors of cognitive dysfunction in

control subjects and COVID-19 participants. Variables
with a univariate p-value < 0.25% were taken to the mul-
tivariate model, and forward elimination (Forward: LR)
was conducted to detect independent risk factors. Esti-
mated coefficients and odds ratios (ORs) with 95% con-
fidence intervals (Cls) were calculated. The goodness of
fit of the multiple logistic regression model was evaluated
using the Omnibus test, Hosmer and Lemeshow test, and
Nagelkerke R? statistics. The data were analyzed using
TURCOSA (Turcosa Analytics Ltd Co., Turkey,
www.turcosa.com.tr)  statistical software.  Statistical

significance was set at p<0.05.

RESULTS

The demographic data of controls and COVID-19 pa-
tients are summarized in Table 1. With respect to age or
gender, no significant difference was found between the
groups (p>0.05). The groups were also similar in terms of
education level, smoking, and alcohol use (p>0.05).
However, body mass index was higher in the COVID-19
patients than in the controls (p=0.023, Table 1). Table 2
shows that the MoCA scores were significantly lower in
the COVID-19 patients than in the controls (p<0.001).
Compared with the controls, we found point deficits
within some MoCA items such as visuospatial (p<0.001),
memory (P=0.017), and attention (p<0.048) domains.
Table 3 summarizes the infectious and neurological
symptoms of COVID-19 patients according to the MoCA
cut-off scores. Amnesia, a lack of concentration, and
inattention were higher in patients with low MoCA scores
than in those with high scores (p<0.001). Similarly, head-
ache, ageusia, anosmia, arthralgia, dizziness, and diarrhea
were also more frequent in patients with low MoCA
scores than in those with high scores among COVID-19
patients (p<0.05). In the multivariate model, female sex
(2.06 [1.02-4.16], p=0.044), low education level (150.05
[5.16-43.90], p<0.001), high fasting blood glucose level
(0.98 [0.96-1.00], p=0.043), and the presence of COVID-
19 (24.24 [9.52-61.72], p<0.001) were independently
associated with cognitive impairment (OR, 95% ClI,
Table 4).
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Table 1. Demoiraihic data of the controls and COVID-19 iatients.

Demographic variables

Sex (female) 52(47.7) 56(49.6) 0.783
Age (years) 35.13([8.84]) 35.59([7.74]) 0.678
Body mass index (kg/m2) 25.51([2.99]) 26.59([4.00]) 0.023
Education level

Primary school 9(8.3) 9(8.0) 0.994

Secondary school 12(11.0) 12(10.6)

High school 58(53.2) 59(52.2)

University 30(27.5) 33(29.2)
Smoking (yes) 44(40.4) 37(32.7) 0.238
Alcohol use (yes) 24(22.0) 16(14.2) 0.128
Laboratory markers
Fasting blood glucose (mg/dl) 98.17([18.72]) 99.16([15.19]) 0.667
TC (mg/dI) 192.83([47.62]) 185.43([44.81]) 0.234
LDL-C (mg/dl) 103.0(87.0-116.5) 101.0(90.0-130.0) 0.767
HDL-C (mg/dl) 51.0(44.0-59.5) 54.0(45.0-65.0) 0.065
TG (mg/dl) 157.0(105.5-211.0) 126.0(91.0-186.0) 0.037
Vitamin D (IU/L) 17.0(11.0-23.0) 16.0(12.0-21.0) 0.256

Values are expressed as n(%), mean([SD]) or median(1st-3rd quartiles). TC indicates total cholesterol; TG, triglyceride; HDL-C, high-density lipoprotein choles-
terol; LDL-C, low-density lipoprotein cholesterol. Effect size calculations were given as Cohen’s d for normally distributed continuous data, Rosenthal’s r for
non-normally distributed continuous data, Phi coefficient for categorical data. Bold values indicate statistically significant (p<0.05).

Table 2. The MoCA scores and the number of the affected individuals displaying point deficits within each cognitive domain in controls and
COVID-19 patients.

MoCA scores* 24.0(23.0-26.0) 20.0(18.0-22.0) <0.001

Frequency of cognitive dysfunction** 14(12.8) 70(61.9) <0.001

MoCA items***
Visuospatial 66(60.6) 95(84.1) <0.001
Memory 101(92.7) 112(99.1) 0.017
Executive 86(78.9) 95(84.1) 0.321
Attention 73(67.0) 89(78.8) 0.048
Language 78(71.6) 91(80.5) 0.117
Orientation 2(1.8) 0(0.0) 0.240

Values are expressed as n(%). MoCA indicates Montreal Cognitive Assessment. “Cognitive functions were evaluated using the Turkish version of the MoCA,
with a cut-off score for mild cognitive impairment of less than 21 points. *“The low MoCA score represents the poor cognitive performance (over 30 points).
"The numerical data indicates the number of the affected individuals displaying point deficits within each MoCA item. Bold values indicate statistically signifi-
cant (p<0.05).

Table 3. The frequency of the infectious and neurological symptoms of COVID-19 pati-ents according to the MoCA cut-off scores.

Fatigue 65(94.2) 37(86.0) 102(91.1) 0.179

Amnesia 66(94.3) 31(72.1) 97(85.8) 0.001
Unconcentration 66(94.3) 31(72.1) 97(85.8) 0.001
Inattention 66(94.3) 31(72.1) 97(85.8) 0.001
Fever 59(84.3) 36(83.7) 95(84.1) 0.937
Cough 59(84.3) 32(74.4) 91(80.5) 0.195
Headache 57(81.4) 27(62.8) 84(74.3) 0.028
Ageusia 56(80.0) 23(53.5) 79(69.9) 0.003
Anosmia 55(78.6) 24(55.8) 79(69.9) 0.010
Arthralgia 53(75.7) 21(48.8) 74(65.5) 0.004
Dyspnea 44(62.9) 19(44.2) 63(55.8) 0.053
Dizziness 40(57.1) 11(25.6) 51(45.1) 0.001
Diarrhea 24(34.3) 7(16.3) 31(27.4) 0.037
Syncope 2(2.9) 2(4.7) 4(3.5) 0.634
Autonomic dysfunction 1(1.4) 0(0.0) 1(0.9) 0.999
Impaired consciousness 1(1.4) 0(0.0) 1(0.9) 0.999

Values are expressed as n(%). MoCA indicates Montreal Cognitive Assessment. Cognitive functions were eval-uated using the Turkish version of the MoCA,
with a cut-off score for mild cognitive impairment of less than 21 points. The low MoCA score represents the poor cognitive performance (over 30 points). Bold
values indicate statistically significant (p<0.05).
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Table 4. Univariate and multiple logistic regression analysis to identify the predictors of cognitive dysfunction in the controls and COVID-

19 patients
Variables Univariate Multiple
OR(95%CI) p OR(95%Cl) p
Sex (female) 1.73(1.00-3.00) 0.049 2.06(1.02-4.16) 0.044
Age (years) 1.05(1.01-1.08) 0.007 - -
Body mass index (kg/m2) 1.09(1.01-1.18) 0.036 - -
Education level
-High school or university 1.00 - 1.00 -
-Primary or secondary school 5.07(2.45-10.49) <0.001 15.05(5.16-43.90) <0.001
Fasting blood glucose (mg/dl) 0.99(0.97-1.00) 0.128 0.98(0.96-1.00) 0.043
TC (mg/dl) 1.00(0.99-1.01) 0.928 - -
LDL-C (mg/dl) 1.00(0.99-1.01) 0.318 - -
HDL-C (mg/dl) 1.01(0.99-1.03) 0.358 - -
TG (mg/dl) 1.00(0.99-1.01) 0.120 - -
D vitamin (IU/L) 0.99(0.96-1.02) 0.337 - -
Smoking status (yes) 1.03(0.59-1.81) 0.920 - -
Alcohol use (yes) 0.86(0.42-1.76) 0.683 - -
COVID-19 status (present) 11.05(5.61-21.75) <0.001 24.24(9.52-61.72) <0.001

Cognitive functions were evaluated using the Turkish version of the MoCA, with a cut-off score for mild cognitive impairment of less than 21 points. TC indi-
cates total cholesterol; TG, triglyceride; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol. OR: Odds ratio, Cl: confi-
dence intervals. Bold values indicate statistically significant (p<0.05). Omnibus test chi-square test=4.121, p-value=0.042; Hosmer and Lemeshow test=10.076,

p-value=0.260 and

DISCUSSION

An association between COVID-19 and cognitive im-
pairment is being increasingly recognized.® Many studies
were performed at the late stages of COVID-19 and
mainly in recovered patients.®15-20 However, a few stud-
ies were conducted during the acute stage.>??? In this
study, we examined the cognitive functions of mild
COVID-19 patients on admission and found that nearly
two-thirds of the patients presented with cognitive im-
pairment. We assessed the acute period of COVID-19
because subtle cognitive impairment often goes unnoticed
at this stage.> We used the MoCA for cognitive screen-
ing, as it is more sensitive to mild cognitive changes in
wide ranges.?* We found lower MoCA scores on the
visuospatial, memory, and attention domains in the
COVID-19 patients than healthy controls. Although the
exact pathophysiological mechanism remains speculative,
the low scores may result from multiple interacting fac-
tors. According to Matos et al.,* direct virus-induced
injury to the frontal cortical pathways may disrupt the
neuronal communication circuits towards the thalami
(e.g., the pulvinar region where mostly visual connections
are located), which may explain the visuospatial
deficits.%® Additionally, the hippocampus is vulnerable to
coronavirus infection, and neuroinflammation caused by
the virus may increase memory impairment via high
cytokine levels during a “cytokine storm”, resulting in
hippocampal atrophy, especially in severe cases.3!32
Moreover, acute psychological stress induced by a pa-

tient’s clinical conditions may impair attentional pro-

Nagelkerke R2=0.501.

cessing and increase the risk of memory deficits.3* Fur-
thermore, Hugon et al. reported two cases of cognitive
deficit due to COVID-19, as demonstrated by abnormal
hypometabolic regions in the cingulate cortex detected by
fluorodeoxyglucose positron emission tomography.'® The
cingulate cortex is involved in emotions, memory, de-
pression, and decisions of action.'®3® Inputs from the
orbitofrontal cortex enter the anterior cingulate cortex
and then the posterior cingulate cortex of which the pro-
jections are towards the hippocampus.’® This may pro-
vide clues for the memory deficits and abnormal atten-
tional functions in COVID-19-infected patients. In this
study, the executive deficits were similar between
COVID-19 patients and control subjects. This may be
because executive dysfunction potentially occurs during
the subacute phase of COVID-19. COVID-related stress
during the initial phase of COVID-19 may impair atten-
tion in the foreground, whereas executive dysfunction
occurs later during the subacute period, as supported by
Chang et al.3* We suggest that cognitive impairment in
each domain occurs according to the phases of COVID-
19.

On the other hand, amnesia, lack of concentration, and
inattention were very common in the group with poor
cognitive performance, which was expected, as these
three symptoms are closely linked to cognitive function-
ing.8 Headache, ageusia, anosmia, and dizziness were
frequently detected in COVID-19 patients with poor
cognition. Additionally, patients with infectious symp-

toms, such as arthralgia and diarrhea, during an acute
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infection had a worse cognitive performance on the
MoCA as reported by Almeria et al.8 All of these con-
comitant symptoms suggest a common underlying mech-
anism of ongoing neuroinflammation, which further
affects cognitive status.3 In the present study, the pres-
ence of COVID-19, female sex, and low education level
were independently and strongly related to cognitive
decline. As older age seems to influence cognitive
status,>'* we excluded older people to avoid age-related
cognitive impairment. The relationship between cognition
and sociodemographic factors, such as sex and age, is
controversial in COVID-19 patients. Woo et al.® and
Beaud et al.?! found a relation of cognitive functioning
neither with age nor gender, while Alemanno et al.**
showed that cognitive impairment is correlated with age.
Herein, we found a correlation between cognitive decline
and female sex, which was linked to the lower education
status of the women compared with the men in our co-
hort. Education has a potential effect on cognition by
promoting healthy behaviors regardless of age.®® Con-
firming this observation, a primary or secondary school
education level was predictive of cognitive impairment in
COVID-19 subjects compared with high school educa-

tion.

This study had certain limitations. First, the sample size
was relatively small representing a single-center data.
Second, our study was cross-sectional; therefore, a causal
link is unclear. Third, some potential cofactors of cogni-
tion as nutritional, sleeping, and physical exercise habits,
could not be excluded. Fourth, structural brain imaging
was lacking due to infection control measures. Finally,
we lacked follow-up assessment for cognitive status
during recovery from COVID-19. Three- or six-months’

follow-up are needed in further research.

In conclusion, some recent studies indicate that cognitive
impairment may occur regardless of COVID-19 disease
stages. In line with the literature, we detected cognitive
dysfunction, mainly involving the visuospatial domain,
memory, and attention, during the acute phase in patients
with mild COVID-19. Despite the aforementioned limita-
tions, our findings may provide some clues that may help

guide future meta-analyses.
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Physicians’ Attitudes Towards Modern and Complementary Medicine

Hekimlerin Geleneksel ve Tamamlayici Tip ile Modern Tibba Dair Goriis ve

Diisiinceleri

Huriye KETE?! Siileyman ERSOY? Emin PALA?

0z

Giris: Bu caligma, Istanbul Saglik Bilimleri Universitesi Umraniye Egitim ve Arastirma Hastanesi (UEAH) hekimlerinin modern tip
ile Geleneksel ve Tamamlayici Tip (GETAT) hakkindaki goriiglerini degerlendirmeyi amaglamaktadir.

Araclar ve Yontem: UEAH'de ¢aligan hekimlerden 407'si ile goriigiilmiistiir. Katilimcilardan arastirmacilar tarafindan hazirlanan
anketi doldurmalar1 istenmigtir. Anket demografik bilgilerin yani1 sira GETAT ve modern tip hakkindaki gortsleri degerlendiren
sorulardan olugmaktaydi

Bulgular: Bu hekimlerin ortalama mesleki deneyimleri 10.14+9.49 yildir. %76.7'si GETAT y6ntemlerinin modern tip igin yararl ve
destekleyici yontemler oldugunu diisinmektedir. Hekimlerin %74.9'u bu konuda farkindaligi artirmak igin daha fazla randomize
kontrollii calisma yapilmasi gerektigini diisiinmektedir. GETAT yontemlerinin yaygin olarak uygulanmasi konusunda hekimleri en
¢ok endiselendiren durum bu yontemlerin uygun veya hig egitim almamuis kisiler tarafindan uygulanmasidir. Egitim alan hekimlerin
%85.6's1 (n=125) modern tibbin koruyucu hekimlige gereken 6nemi vermedigini diisiinmektedir. GETAT yontemleri konusunda
egitim almis hekimlerin %93.8'i (n=135) hastalarinin modern tip yontemlerinden memnun kalmamasi nedeniyle ek yontemleri tercih
ettigini, %86.6's1 ise (n=129) modern tibbin hasta merkezli bir yaklagim yerine hastalik merkezli oldugunu belirtmistir.

Sonug: Hekimler, GETAT yontemlerinin modern tibb1 destekleyici ve faydali yontemler oldugunu diisiinmekte ve bu konuda daha
fazla randomize kontrollii ¢alismalarin yapilmasi gerektigini belirtmektedirler.

Anahtar Kelimeler: geleneksel tip; hekimler; tamamlayici tedaviler
ABSTRACT

Purpose: This study aims to evaluate the opinions of physicians in Umraniye Training and Research Hospital (UTRH), University
of Health Sciences, Istanbul about modern medicine and Traditional and Complementary Medicine (T&CM).

Materials and Methods: Among the physicians working in UTRH 407 of them were interviewed. The participants were asked to
complete the questionnaire prepared by the researchers. Questions evaluating their demographic information, their opinions on
modern medicine and T&CM were asked to the participants.

Results: The mean professional experience of these physicians is 10.14+9.49 years. 76.7% of them think that T&CM methods are
useful and supportive methods for modern medicine. 74.9% of the physicians think that more randomized controlled studies should
be done to increase the awareness about T&CM methods. The most concerning option for physicians about the widespread
application of T&CM methods is the employment of these methods by inappropriately trained people or those who have not received
any training. 85.6% (n=125) of the physicians who received training on T&CM methods think that modern medicine does not give
the due importance to preventive medicine. 93.8% (n=135) of the physicians who were trained in T&CM methods, preferred
additional T&CM methods because the patients were not satisfied with modern medical methods, 86.6% (n=129) of them said that
modern medicine has a disease-centered approach rather than a patient-centered approach.

Conclusion: Physicians think that T&CM methods are supportive and useful methods for modern medicine and state that more
randomized controlled studies should be done about T&CM methods.

Keywords: complementary therapies; physicians; traditional medicine
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INTRODUCTION

Modern medicine, also known as western medicine, has
become important in diagnosing and treating diseases
with advances in technology, chemistry and molecular
biology. Researchers have developed applied research
methods (randomised controlled trials) to demonstrate
that new ideas in diagnosis and treatment actually work.!
With the increasing world population, the budget
allocated by countries for health is also increasing. In
order to contribute to this increased budget diet,
behavioral therapies and lifestyle changes can be
recommended to suitable patients instead of costly drugs
and technological interventions.? Specialty branches are
gradually increasing in today's medicine. Most of the
specialized physicians only pay attention to the organ or
the tissue they specialize in while dealing with the health
problems of their patients. This may cause patients to be
evaluated as a part rather than a whole and impedes
holistic evaluation. Complementary medicine, in contrast
to modern medicine, is based on a holistic approach in
the diagnosis and treatment of patients and is also called
holistic medicine because of this feature. In recent years,
following increasing popularity of Traditional and
Complementary  Medicine many countries have
established traditional medicine units. For example, the
National Office, which was established in the 90s in the
USA, was renamed as the National Center for
Complementary and Integrative Health in 2014. The
purpose of this center is to ensure that T&CM methods
help to protect health, contribute to the prevention of
diseases, and disseminate evidence-based knowledge
about T&CM methods.

In our country, the first regulation regarding T&CM was
the "Acupuncture Treatment Regulation" in 1991.4
Subsequently, “Traditional and Complementary Medicine
Regulation” was published in 2014, and 15 T&CM
methods were included in this regulation. Within the
scope of this regulation, the questions such as who can
practice which methods, in which cases the methods can
or cannot be practiced, and the equipment that should be
available in the practicing centers are described in detail.>

In China, where traditional medicine methods are most

widely used, Traditional Chinese Medicine constitutes
approximately 40% of all health services and 90% of
general health institutions have traditional medicine
departments.®” In many countries, including the USA, it
is seen that more than 40% of the people use T&CM
methods at least once a year.® Switzerland is the first
country in Europe to integrate T&CM practices into the
national health system.® In our country, there are 1.026
T&CM practice units within the hospitals affiliated to the
Ministry of Health and practice centers in 24

universities.10

In this study, it is aimed to evaluate the opinions of
physicians about modern medicine and T&CM and the
reasons for preferring T&CM methods, and also to reveal
the expectations of physicians about T&CM methods.

MATERIALS and METHODS

Our descriptive cross-sectional study was conducted
between February 1, 2021, and March 31, 2021, in
Istanbul at University of Health Sciences Turkey,
Umraniye Training and Research Hospital (UTRH)

Sample size was calculated among a population of 798
physicians working in UTRHwith 5% error margin and
90% reliability and found as at least 332. And thus 407
physicians were accessed for interview. For our study,
Approval was obtained from the Istanbul Health Sciences
University Umraniye Training and Research Hospital
Clinical Research Ethics Committee with the date of
11.02.2021 and decision number 24.

Informed consent was obtained from each of the
participants. Inclusion criteria for the study are giving
consent to participate in the study and working as a
physician in UTRH between February 1, 2021, and
March 31, 2021. Other healthcare workers were not
included in the study. Some of the questionnaire forms
used in our study was filled by face-to-face interview and
some of it was responded online due to the COVID-19
pandemic.

The questionnaire was prepared by consulting the
Department of Public Health, University of Health
Sciences. There are 36 questions in the questionnaire
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prepared for the study. Two of the questions are open-
ended and 34 of them are multiple choice. The
questionnaire form consists of four parts in total. The first
part contains the demographic information of the
physicians participating in the study, the second part
examines their own view of modern medicine, the third
part consists of the general evaluation of traditional and
complementary medicine methods, and the fourth part
evaluates views of the physicians who participated in the
T&CM training.

The data were analyzed using the SPSS 25.0 package
program. The fit of the data to the normal distribution
was evaluated by the Kolmogorov Smirnov test. For an
overview of the study data descriptive statistical methods
such as frequency, ratio, mean, standard deviation,
median and min-max values were used. Chi-square test
method was used when examining the correlation or
difference of categorical data. Statistical significance
level was considered as 0.05 and 0.001.

RESULTS

General Assessment of the Participants

Among the physicians participating in the study 34.2%
(n:139) were male and 65.8% (n:268) were female while
58.98% (n:240) of them were resident doctor, 13.00%
(n:53) were general practitioner, 23.58% (n:96) were
specialist, 2.70% (n:11) were doctoral lecturer, 0.74%
(n:3) were associate professor and 0.98% (n:4) were
professor. The mean years of professional experience of
the physicians were 10.14+9.49, with a median value of
5(1-40).

Forty seven percent (n:190) of the participants were
aware of T&CM methods through their colleagues who
are interested in T&CM, 15.8% (n:64) through television,
magazines, newspapers and 14.1% (n:57) through their
cultural life and beliefs. Of the participants 76.7% (n:
312) think that these methods are supportive of and
beneficial for modern medicine and 59% (n:240) of them
employed T&CM method for themselves or their
relatives. While 38.9% (n:98) of the physicians who
employed T&CM method stated that they benefited
substantially from these methods and 0.4% (n:1) stated
that they were harmed (Table 1).

Table 1. General Assessment of the Opinions of Doctors on T&CM methods.

n n %
Colleagues who are interested in T&CM 190 47.0%
Which of the following options made TV, journ_als, pe(iodicals, newspapers 64 15.82/0
you aware of T&CM methods the Cu_ltur_all life, b.ellefs ) ) 57 14.1%
most? Sc_lenpflc stu@les proving the effe_ctlveness _of T&CM methods 42 10.4%
' High interest in T&CM methods in the environment | live in 42 10.4%
Publications of the World Health Organization on T&CM applications 9 2.2%
1 think they are useful methods and supportive for modern medicine. 312 76.7%
Please tick the option that is closest to | don't think they are scientific methods. 55 13.5%
you about T&CM methods. | have no idea 23 5.7%
Methods with a substantial complications and side effects. 17 4.2%
Have you used any T&CM method for ~ Yes 240 59.0%
yourself or your relatives? No 167 41.0%
Very beneficial 98 389
If you used T&CM methods for Somewhat beneficial 134 53.2
yourself or your relatives, what was the No effect 19 75
effect of these methods on your health? ’
| was harmed 1 0.4

Of the physicians who employed some kind of T&CM
method for themselves or their relatives, 37.3% employed
cupping therapy (Hijama), 26.5% acupuncture, 25.1%
phytotherapy method, 24.1% ozone therapy, 19.9% leech,
15.2% mesotherapy and the remaining all other T&CM
methods (Figure 1).

39.1% (n: 159) of the participants had received training
on some kind of T&CM method, and 78.1% (n: 318)

demanded the courses related to T&CM methods to be

included in the medical school curriculum. (Table 2).

Assessment of Physicians Who Has Got T&CM
Certification Training

Among the physicians participating in our study 39.1%
(n: 159) received certificate training on some kind of
T&CM methods. Physicians and internal medicine

physicians with more years of professional experience
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received more T&CM training (p<0.001 for both) (Table
3).The most common type of T&CM Certification

(Hijama). (Figure 2).

Training obtained by physicians was cupping therapy

Cupping therapy

26,5%

Phytotherapy

25,1%

24,1%

Leech therapy

19,9%

Hypnosis 9,6%
——— 6 4%
Homeopathy ms—— 5 9%
—— 4, 7%
Apitherapy m—— 4 4%
I 3,7%
Reflexology messsmm 3,49
m—— ) 9%

Maggot therapy = 0,5%

0,0% 5,0% 10,0%

15,0%

15,2%

20,0% 25,0% 30,0%

35,0%

37,3%

40,0%

Figure 1. T&CM Methods Employed by Physicians for Themselves or Relatives.

Table 2. Physicians' Opinions on Their own T&CM Training Status and What Can Be Done About T&CM Methods in the Future.

Have you received any training on T&CM methods?

Would you recommend your colleagues to attend T&CM
certification trainings?

Would you prefer T&CM methods to be included in the
scope of reimbursement by SSI for patients with the proper
indications?

“The clinics where T&CM methods are practiced should be
expanded.” Do you agree with this idea?

Do you think &CM methods should be included in the
medical school curriculum?

Do you think inclination for referral to T&CM methods will
increase after the Covid-19 pandemic period?

What do you think can be done to increase awareness of
T&CM methods?

Tick the option that concerns you the most about the
widespread employment of T&CM methods.

Yes
No
Yes
No
Yes

No

Yes
No
Yes
No
Yes
No

Promotion of T&CM methods should be given more
coverage in the mass media and booklets about T&CM
methods should be disseminated.

T&CM certification trainings should be expanded?
Congresses and symposiums about T&CM should be
held more frequently.

Public incentives should be given for the expansion of
T&CM clinics.

More randomized controlled studies should be
conducted on T&CM methods.

I have no idea.

Employment of T&CM methods by untrained people.
Haphazard use T&CM methods to patients lacking
proper indications.

Discontinuation of treatments recommended by
physicians on the side of the patient and resorting to
uncontrolled and non-indicated T&CM methods.
Perception of T&CM methods as an alternative to
modern medicine rather than being complementary.

159
248
347
60
304

103

302
105
318
89
288
119

144

217
238

169

305

27
145

60.9%
85.3%
14.7%
74.7%

25.3%

74.2%
25.8%
78.1%
21.9%
70.8%
29.2%

35.40%

53.30%
58.50%

41.50%

74.90%
6.60%

35.8%
19.3%
26.9%

18.0%

When the physicians who received T&CM training were
questioned about the reasons why they had such a course,
35.4% (n:144) of them stated that modern medicine
should be supported with traditional and complementary

medicine, 12.8% (n: 52) were curious about it, 6.1%
(n:25) think that they can spare more time for their
patients by using T&CM methods, 6.1% (n:25) of them
employs these methods because of the higher financial
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earnings, 2.9% (n:12) stated that they received T&CM
training to see if T&CM training methods are suitable for
modern medicine or not. As for the physicians who didn’t
get any T&CM training 33.4% (n:136) of them were not
interested in these methods, 11.3% (n:46) did not think

that these methods were beneficial, 8.4% (n:34) were
anxious about the side effects of these methods, 6,1%
(n:25) stated that their patients would not want to have
these methods practiced.

Cupping therapy

23,80%

Ozonetherapy

17,20%

13,80%

12,80%

Mezotherapy

Hypnosis 7,40%
—— 2[20%
Homeopathy = 2 20%
———— )Y,
Maggot therapy === 120%
m— 1,20%
Musictherapy === 1%
1%

Reflexology == 0,70%

0,00% 5,00% 10,00%

12,50%
11,10%

15,00% 20,00% 25,00%

Figure 2. Type of T&CM Certification Training

Table 3. Demographic Characteristics of Physicians Who Has Got T&CM Certification Training.

Sex?

Male
Female
Professional experience as a Mean

Standard Deviation
Minimum
Maximum

Median

physician?

40.3%
95 59.7% 173 69.8%
15.67 6.59
9.94 7.20
1.00 0.10
40.00 35.00
15.00 4.00

Specialization Surgical
Internal

Basic Sciences

10.1%
134 84.3% 186.151 <0.001
9 5.7%

Ki-square Test

Among the physicians, 39.4% (n: 130) employed some
kind of T&CM method to their patients and 66% (n:101)
of these physicians stated that their patients benefited
from these methods while 29.4% (n:45) stated that they
benefited partially, and 4.6% (n:7) stated that they did not

see any effect.

Physicians who employed T&CM methods to their
patients applied cupping therapy most commonly with
18.2% (Figure 3).

Cupping therapy 18,20%
13,30%
Acupuncture 10,30%
10,10%
Mezotherapy 10,10%

Hypnosis me——— 5,20%
I 2,50%
Apitherapy e 1 70%

m— 1%
Maggot therapy mmmm 19%
== 0,70%
Osteopathy === 0,70%
== 0,50%
Musictherapy = 0,40%

0,00% 2,006 4,006 6,00% 8,00%

8,80%

10,00% 12,00% 14,00% 16,00% 18,00% 20,00%

Figure 3. Type of T&CM methods Employed by Physicians.
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Of the physicians who employed T&CM method
58%(n:116) did not encounter any complications related
to these methods, 36.5% (n:73) observed complications
rarely, 4% (n:8) often and 1.5% (n:3) very frequently.
The most common complication was vasovagal syncope
with 25% (n:26), followed by infections with 20.2%
(n:21), allergic reactions with 16.3% (n:17), and 3.8%
(n:4). hepatotoxicity, 1% (n:1) nephrotoxicity and other
complications 33.7% (n:35).

The comparison of physicians with T&CM Training
Certificate and those without

Almost all of the physicians who have received T&CM
training think that patients seek benefit from traditional
and complementary medicine methods because they are
not satisfied completely with modern medical methods
(p=0.001). Ninety-eight percent (n:156) of the physicians
with T&CM training and 62.9% (n:156) of them without
T&CM training think that T&CM methods are supportive
of and useful for modern medicine (p<0.001). While
24.4% (n:53) of the physicians who did not receive
T&CM training stated that these methods were not
scientific methods, this rate was found to be 1.3% (n:2) in

those who received training (p<0.001).

Among the physicians who received T&CM training,
50.3% (n:80) stated that they are concerned about the
probable employment of these methods by people who
aren’t properly trained and 18.9% (n:30) of them about
employment of T&CM without proper indication. On
the other hand, 35.8% (n: 88) of the physicians who did
not receive T&CM training stated that they are
concerned about uncontrolled referral to T&CM
methods instead of conventional medicine and 26.4% (n:
65) of them about probable employment of these
methods by people who don’t have any training
(p<0.001). (Supplementary file table 4).

DISCUSSION

In our study, it was observed that physicians with more
years of professional experience (16 years and above)
and working in the internal branches attended T&CM
certificate training programs more than remaining

doctors. In a study conducted in Poland, similar findings

were found; it has been observed that physicians with
more years of professional experience approach T&CM
methods more positively than younger physicians.!* The
main reason for this finding may be that increasing
experience in medicine motivates physicians to search

for different ways to be more beneficial to their patients.

In a study conducted in our country, physicians were
asked how they became aware of the T&CM methods
and 65.7% of the physicians stated that they were
informed through the ministry and scientific resources,
47.8% through the internet and social environment, and
30.5% through the mass media.'? In our study, according
to their own testament 47% of the physicians became
aware of the T&CM methods through their friends who
were interested in T&CM methods, 15.8% through
television, journals, periodicals, newspapers, 14.1%
through cultural life and beliefs, 10.4% through scientific
studies proving the effectiveness of T&CM methods,
10.4% due to the high interest in T&CM methods in their
living environment and 2.2% through the publications of
WHO on T&CM practices. The high rate of receiving
T&CM training among the physicians participating in our
study shows that physicians have relatively more
knowledge and experience about these methods and like
to share this knowledge and experience with their

colleagues.

In a study conducted abroad, 25% of the physicians stated
that T&CM is a need. In the same study, physicians
stated that they could not talk about T&CM with their
patients due to lack of their education about T&CM, lack
of awareness about T&CM resources, and limited time
during interview with their patients.'® In our study, 74.2%
of the physicians stated that clinics where T&CM
methods are practiced should be expanded. In our study,
the demand for an expansion of T&CM clinics can be
interpreted as physicians' confidence in T&CM methods
has increased over time. Participants in favor of inclusion
of T&CM training into medical education curriculum was
about 50% in various countries, but 78.1% participants,
which is remarkably high, in our study were in favor of
inclusion of T&CM training into medical education

curriculum.*

In another study conducted in our country, 34.9% of
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physicians stated that they used some kind of T&CM
method. 19.1% of the physicians using the T&CM
method stated that they used acupuncture treatment,
18.4% used phytotherapy, and 10.5% used the
reflexology method.® In our study, 59% of the physicians
stated that they employed some kind of T&CM method
for themselves or their relatives. 37.3% of the physicians
stated that they employed cupping therapy, 26.5%
acupuncture, 25.1% phytotherapy. The higher rate of
physicians using T&CM practices in our study can be
attributed to the fact that the higher proportion of
physicians participating in our study participated T&CM
training and T&CM clinics are increasingly expanding.

In a study investigating the knowledge level of medical
school students about T&CM practices; it has been
observed that the T&CM method, which students have
the most knowledge about, is the cupping therapy.'6 In
our study, it was concluded that cupping therapy was the
most frequently practiced T&CM method by both the
physician group who had received any training on T&CM
and the did not. Higher level of awareness about this
method may be attributed to the fact that cupping therapy
has been practiced in our country for many years and it’s
becoming more prevalent gradually.

In the study conducted by Yiiksel et al. in Zonguldak in
2019, 2.3% of the physicians participating in the study
had a T&CM training certificate, and 48.5% stated that
they thought T&CM methods were beneficial.*” In our
study, 39.1% of the physicians participating in the study
received T&CM training, and 76.7% of them stated that
T&CM methods are supportive of and useful for modern
medicine. The high rate of physicians receiving T&CM
training in our study shows that there is an interest about
T&CM training and that the interest is gradually
increasing. In addition, the high rate of participants
finding T&CM methods to be highly beneficial in our
study may be related to the fact that rate of physicians
with T&CM training is high among participants and the
increasing positive feedback about T&CM methods over

time.

It has been observed that physicians who received T&CM
certificate training think that modern medicine does not
give due importance to preventive medicine, does not

approach patients in a holistic manner and adopts a
disease-centered approach rather than a patient-centered
one. In a study conducted on cancer patients from 4
countries abroad, it was seen that a significant portion of
the patients used traditional and complementary medicine
methods together with cancer treatments. Patients stated
that they used T&CM methods to meet their emotional,
spiritual, social and cultural needs.!® Briefly, physicians
who want to receive training on T&CM methods and
physicians and patients who want to benefit from these
methods, think that T&CM methods evaluate the patients
as a whole and approach them biopsychosocially.

It was observed that a substantial portion of the
physicians (21.4%) without T&CM certification training
think that T&CM methods were not scientific methods.
We can think that these prejudices against T&CM
methods are formed among physicians due to the inability
to access sufficient and correct information about T&CM
methods or the complications that occur due to the
uncontrolled use of these methods by patients. We hope
that more scientific studies on T&CM methods, and
dissemination of informative symposiums and certificate

trainings will help to overcome this prejudice.

In a survey conducted at a university hospital in Sweden,
61.2% of the health care providers who participated in the
study think that more research funds should be given for
T&CM research, and half of the participants were
positive about learning T&CM methods.® In addition, in
a study conducted in Vietnam, it was emphasized that
traditional medicine should be integrated with modern
western medicine and its effectiveness should be
demonstrated clinically by using modern methods.? In
our study, 75% of the physicians participating in the
survey stated that more randomized controlled studies
should be conducted to increase awareness of T&CM
methods, 58% recommended more congresses and
symposiums related to T&CM to be held, 53% of them
think that T&CM certification trainings should be more
widespread and 41% stated that more public incentives
should be given for the dissemination of T&CM clinics.
Majority of the participants of the study in Sweden and in
our study think that more studies should be done on
T&CM. In this way, the effectiveness of T&CM methods
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and the indications and contraindications will be clearly

demonstrated.

In a study conducted on Chinese medicine practitioners at
the Pacific College of Oriental Medicine in the USA, it
was stated that the patient-centered approach is
important. Participants stated that the patient should be
served physically and spiritually. In addition, participants
stated that integration of modern medicine with
traditional and complementary medicine (T&CM) could
improve the health care system.?! In our study, the
majority of physicians who received T&CM training
(81.1%) think that modern medicine has a disease-
centered approach rather than patient-centered one, while
75.4% think that modern medicine did not approach
patients from a biopsychosocial perspective. In addition,
35.4% of the physicians in our study think that modern
medicine should be supported with traditional and
complementary medicine methods in order to better treat
their patients. To conclude, physicians who have received
T&CM training think that a patient-centered approach is
important, and that modern medicine should be supported

by traditional and complementary medicine.

In a study on Traditional Chinese Medicine; it has been
shown that some TCM drugs can be effective in the
control and primary and secondary prevention of diseases
which are cardiovascular risk factors such as diabetes,
dyslipidemia, and hypertension.?? Another study showed
that TCT is generally effective for knee osteoarthritis.?® A
study on Alzheimer's disease shows that some herbal
medicines related to TCT have neurogenic potential and
are promising in Alzheimer's disease.?* In our study, 66%
of the physicians who practiced T&CM methods on their
patients stated that their patients benefited from these
methods, and 29.4% stated that they benefited partially.
Physicians receive positive feedback from their patients
to whom T&CM method is employed and sharing this
feedback with their colleagues will reduce distrust against
T&CM methods and will further increase interest in
T&CM methods.

In a study on colorectal cancer patients in Europe, it was
reported that one third of the patients used
complementary and alternative therapies.? It is seen that
the use of T&CM is common in our country.?5%6

Increasing demand for T&CM methods requires
physicians to know more about these methods. In our
study, 85.3% of physicians recommend their colleagues
to attend T&CM certification trainings. This rate shows
us that physicians think that it’s important to have
knowledge about T&CM methods.

In a study conducted abroad on COVID-19, some natural
herbal medicine and T&CM practices were observed to
prevent and treat the diseases.?” In another study, early
employment of T&CM in mild diseases may prevent the
progression of the diseases.?® In our study, 70.8% of the
physicians stated that the inclination to referral for
T&CM methods will increase after the COVID-19
pandemic. Briefly, physicians think that T&CM methods
should be used especially, to strengthen the immune
system to fight against diseases.

In a study, very few of the patients using T&CM
consulted to his/her physician or used these methods with
a recommendation of a physician.?® In a study conducted
in the USA, 42.3% of the patients did not explain the
T&CM methods they used to their physicians. The most
common (57%) reason for this lack of explanation is lack
of quest on the side of the physician.?® In a study
conducted in Australia, a significant portion of the
participants did not consult their physicians before using
T&CM treatments, and they did not share these
treatments with their physicians afterwards, either.%
Patients’ referral to T&CM methods without obtaining
the opinion of a physician and have these methods
practiced by unqualified people may give rise to some
complications.332 In our study, 27% of the physicians
are concerned about uncontrolled discontinuation of
conventional treatment and referral to T&CM methods,
and 19% are concerned about use of T&CM methods
without proper indication. In order to prevent all these
problems, physicians should question their patients
during their interview whether they use any T&CM
method. Patients should be informed about T&CM and
these methods when needed. Thus, physicians should
have some notions about T&CM.

However, as among the findings of our study, a
substantial number of physicians consider T&CM
methods unscientific and do not favor these methods. It is

378



Physicians' attitutes towards complementary medicine

Kete et al.

probable that such physicians criticize their patients for
their referral to T&CM and this may be a trigger for
patients to abstain from consulting their physicians about
T&CM methods. This will bring the hazard of patients
being treated under the name of T&CM by non-physician
and incompetent individuals. Physicians who received
T&CM training stated that they were concerned about the
employment of these methods by people who did not
receive proper training, while physicians who did not
participate in T&CM training stated that they were
concerned on the side of the patient about uncontrolled
discontinuation of the treatments recommended by
doctors and resorting to T&CM methods.

In a study, a significant portion of modern health
professionals stated that traditional medicine practitioners
should be properly trained in order to improve health
services.33 In this way, T&CM methods can only be
employed by well-trained practitioners in licensed clinics,
and patients will be prevented from leaving their ongoing
treatments uncontrolled. Briefly, physicians both in our
country and abroad think that good training of T&CM

practitioners is important for the health system.

As for limitations, although UTRH where the study was
conducted was one of the biggest hospitals of Istanbul
and employing a reasonable number of physicians, yet
this was a single centered study, and all of the
participants were from the same hospital. Therefore, we
cannot generalize the results of the study to all of the
physicians and cannot conclude that these results are
reflecting the general view across the country. The other
limitation of the study is that some of the participants
responded the questionnaire online due to pandemic

measures while the others filled it face to face.

Conclusion

Majority of physicians participating in our study think
that T&CM methods are supportive of and useful for
modern medicine. It is observed that physicians with
more years of professional experience are more inclined
to use T&CM methods. The physicians are most
concerned regarding T&CM methods about the
probability of employment of these methods by untrained

people. Patients should be evaluated as a whole and

integration of T&CM methods with modern medical

methods should be supported.
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oz
Kas iskelet sistemi agrilarinin, egzersiz miidahalelerini merkeze alan biyopsikososyal bir yaklasimla ele alinmasi gerektigi son yillarda
siklikla vurgulanmaktadir. Agn felaketlestirme gibi olumsuz agr1 inanglari kinezyofobi ve fiziksel inaktiviteye yol acabilir. Fiziksel
inaktivite ise agrinin kroniklesmesi ve korkunun artmasina yol agarak bir kisir dongiiye neden olabilir. Ruminasyon, abartili algilama
ve caresizlik ile birlikte agr1 felaketlestirmenin ii¢ alt boyutu arasinda yer alir. Sozliikte “gevis getirmek” ve “zihinde tekrar tekrar
gbzden gegirmek™ olarak tanimlanan ruminasyonun fiziksel sagligi olumsuz etkiledigi ve kronik agri, kardiyovaskiiler hastalik ve
obezite gibi kronik durumlara sahip bireylerde yiiksek bulundugu bilinmektedir. Arastirmalar ruminasyonun agr1 ile pozitif ve fiziksel
aktivite ile negatif yonde iliskili oldugunu ortaya koymaktadir. Ruminasyon diizeyindeki artis daha fazla agr1 siddeti, duygusal sikinti
ve agriya karsi olumsuz tutum olusturabilmekte ve ayn1 zamanda fiziksel aktivite seviyesinde azalma ile sonuglanabilmektedir. Yapi-
landirilmis egzersiz programlari, kas iskelet sistemi agrisinin yani sira ruminasyonun olumsuz etkileri igin de faydali sonuglar olustu-
rabilir. Ancak depresyon artmig ruminasyona siklikla eslik eder ve fiziksel aktiviteden alinan keyfi azaltarak egzersize baglilik agisin-
dan risk olusturabilir. Bu derleme ile ruminasyonun agr1 ve fiziksel aktivite ile iliskisi hakkindaki bilgilerin gézden gecirilmesi amag-
lanmustir. Sonug olarak, ruminasyonun azaltilmasini amaglayan fiziksel aktivite programlari aerobik aktiviteler, farkindalik egzersiz-
leri, germe ve kuvvetlendirme egzersizlerini igerebilir. Egzersizlerin haftada 3 kez ve 30-60 dakika olarak yapilmasi fayda saglayabilir.

Anahtar Kelimeler: agri; egzersiz; fiziksel aktivite; kinezyofobi; ruminasyon
ABSTRACT

In recent years, it has been frequently emphasized that musculoskeletal pain should be addressed with a biopsychosocial approach
centered on exercise interventions. Negative pain beliefs such as pain catastrophizing can lead to kinesiophobia and thus to physical
inactivity. Physical inactivity can lead to chronic pain and increased fear, leading to a vicious circle. Along with magnification and
helplessness, rumination is among the three sub-dimensions of pain catastrophizing. Rumination, defined as "ruminating" and "repeat-
edly reviewing" in the dictionary, and it is well-known that rumination negatively affects physical health, and rumination levels are
high in individuals with chronic conditions such as chronic pain, cardiovascular disease, and obesity. Research showed that rumination
is positively associated with pain and negatively associated with physical activity. An increase in the rumination level may cause
increases in pain intensity, emotional distress, and negative attitude towards pain and may also result in reduced physical activity
levels. Structured exercise programs may have beneficial consequences for musculoskeletal pain as well as the negative effects of
rumination. However, depression often accompanies increased rumination and may pose a risk for exercise adherence by reducing the
physical activity pleasure. This review aimed to overwiev the relationship of rumination with pain and physical activity. In conclusion,
physical activity programs aimed to reduce rumination may include aerobic activities, mindfulness exercises, stretching, and strength-
ening exercises. It can be beneficial to perform the exercises three times a week for 30-60 minutes.

Keywords: exercise; kinesiophobia; pain; physical activity; rumination
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GIRiS

Son yillarda kronik kas iskelet agrisinin biyomedikal bir
yaklasimdan daha ziyade biyopsikososyal bir yaklagimla
ele alinmasi tegvik edilmektedir. Geleneksel yaklagim ag-
riy1 hastalik siirecinin bir belirtisi ve uyar1 sinyali olarak
gbrmiis ve altta yatan patolojinin tedavisine odaklanmig-
tir.! Ancak birgok kronik agr1 durumu igin temel patolojiyi
belirleyebilmek veya birincil patolojiyi tersine gevirebil-
mek miimkiin olmamaktadir.? Modern yaklagim ise, agriy1
bir koruyucu bir mekanizma olarak kabul eder. Agr1 de-
vam ettik¢e, agr1 yollar1 ve mekanizmalar1 hassaslagir. Bu
da agn ile viicut dokusunun korunmasi ihtiyaci arasindaki
iliskiyi zayiflatabilir.® Bu noktada hareket korkusu, agr fe-
laketlestirme ve santral sensitizasyon gibi biyopsikososyal

faktorlerin agr1 ve yeti yitimine olas1 etkileri artabilir.?

Agr1 ve yaralanmanin altinda yatan fiziksel, psikolojik ve
sosyal faktorleri ele almay1 amaglayan biyopsikososyal te-
davi, su anda kronik agr tedavisinde en etkili yaklagim
olarak kabul gérmektedir.>* Bu amaca ydnelik yapilandi-
rilan egzersiz miidahalelerinin, hasta sonuglarini iyilestir-
mek i¢in biiylik bir potansiyele sahip oldugu vurgulanmak-
tadir.? Bireylerin agrilarin1 daha az tehdit edici olarak ye-
niden kavramsallastirmalarint amaglayan agr1 egitimi agr1
ile ilgili olumsuz inang ve davranislari azaltirken, agr1 egi-
timi ve egzersizin birlikte kullanilmasi psikososyal fayda-
lara ek olarak agr1 ve yeti yitimini de iyilestirebilmekte-
dir.58 Yakin zamanda yapilan bir sistematik derleme kas
iskelet sistemi agrist olan hastalarda fizyoterapi ve rehabi-
litasyon yontemlerine ek olarak uygulanan psikolojik mii-
dahalelerin agri, yeti yitimi ve psikolojik semptomlart iyi-
lestirdigini gdstermistir.” Diger yandan, fiziksel aktivite ve
egzersizin psikolojik bozukluk semptomlarini iyilestirebi-
lecegi de bilinmektedir.8® Ancak kronik agr1 deneyiminde
psikososyal faktorlerin yeterince anlagilmadigi ve saglik
profesyonellerinin bu faktdrleri pratiklerinde etkili bir se-

kilde kullanamadiklar1 gdsterilmistir.1°

Kronik agrili bireyler kronik agris1 olmayanlarla karsilas-
tirlldiginda major depresif bozukluk iki kat daha fazla go-
riilmis ve agriyla ilgili felaketlestirici diisiincelerin bu ki-
silerde depresif semptomlari etkileyen araci bir faktor ola-
bilecegi belirtilmigtir.!* Agr1 feleketlestirmenin alt boyut-
larindan biri olan ruminasyon,'? hem depresyon hem de

fizyoterapi ve rehabilitasyon biliminin ilgilendigi agrilt

durumlar i¢in ortak transdiyagnostik bir siiregtir. Son yil-
larda ruminasyonun 6nemi ve buna paralel bu konuda ya-
pilan calismalar artmaktadir.'®'% Ruminasyonun saglik
profesyonelleri tarafindan bir psikolojik hastalik faktorii
olarak anlagilabilmesi teshis ve tedavi agisindan hem kli-
nikte hem de yapilacak arastirmalarda 6nem tastyabilir. Bu
nedenle, bu derleme ile ruminasyonun tanim, etkileri, or-
taya ¢ikma ve durdurulamamasinin nedenleri, nasil deger-
lendirilecegi ve agr1 ve fiziksel aktivite ile iligkisi hakkin-

daki bilgilerin derlenmesi amaglanmustir.

Etimolojik olarak incelendiginde ruminasyon kelimesi La-
tince “Rumen” kelimesinden koken almaktadir. Rumen
gevis getiren hayvanlarin midelerinin ilk béliimiine verilen
addir.!® Ruminasyon ise sozliik anlamiyla hem “gevis ge-
tirmek” hem de “zihninde tekrar tekrar ve siklikla gelisi-
giizel veya yavas bir sekilde gézden gegirmek” olarak ta-
nimlanir.*® Psikiyatri biliminde ise kaba tabirle “zihinsel
gevis getirme” olarak tarif edilmekte!” ve genis tanimi ya-
zardan yazara farklilik gostermektedir. Ruminasyon, “bir
veya daha fazla psikolojik stres etkeninin biligsel temsili-
nin tekrarlayan veya kronik aktivasyonu” olarak tanimla-
nan perseveratif biligin bir formudur.'8 Tepki Stilleri Teo-
risi’ni temel alarak, Nolen-Hoeksema ve ark.’® ruminas-
yonu negatif stres (distress) semptomlarina ve bu semp-
tomlarin olasi nedenleri ve sonuglarina tekrar tekrar ve pa-
sif bir sekilde odaklanmay1 igeren olumsuz tepki verme bi-
¢imi olarak tanimlamaktadir. Bu tanim ruminasyonun bir
alt tipi olarak kabul edilen depresif ruminasyon olarak da
anilmaktadir ve bu derlemede incelenen ¢alismalarin ¢ogu
depresif ruminasyon yapisina 6zgii model ve Olgiimlere
dayanmaktadir.**® Yazarlar ruminasyonun aktif problem
¢ozme siirecini baglatan bir durum olmadigini ancak kisi-
lerin harekete gegmesini engelleyerek problemlere ve on-
lar hakkindaki hislerine takilip kalmalarma yol agtigini
vurgulamistir. Watkins®® ise ruminasyonu “kisinin kendisi,
duygular1, kaygilar ve lizlicli deneyimleri hakkinda tekrar-
layicy, rekiiren ve siirekli olarak olumsuz diisiinmesi” ola-
rak tarif etmektedir. Watkins!® ayrica ruminasyonun her
zaman zararli bir siire¢ olmadigi ve bazi kosullarda
uyumlu bir siire¢ olabilecegini de ileri stirmektedir. Kimi
yazarlar ruminasyonu “kara kara diistinmek (brooding)” ve
daha az uyum bozucu oldugu diisiiniilen “i¢e bakis/i¢ goz-

lem (self-reflection)” olmak tizere iki alt kategoride ince-
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lemistir.2?! Kara kara diisiinmek daha duygusal olan tek-
rarlayan olumsuz diisiinceleri icerir ve depresyon ve inti-
harla iligkilidir.2%2! I¢e bakis ise sorunu degerlendirmek ve
¢O6zmek i¢in amaglh olarak daha derin ve aktif bir sekilde
olumsuz bir durum hakkinda tekrar tekrar diisiinmeyi ige-
rir.2%2! Bunlarm disinda ruminasyon i¢in tanimlanan daha
baska alt tipler (6fkeli, stres reaktif ruminasyon vb.) de bu-

lunmaktadir.?

Ruminasyonun cesitli psikiyatrik bozukluklarin baglama-
sina ve stirdiirilmesine neden oldugu yoniinde kanitlar art-
maktadir.’3* Watkins ve ark.}* ruminasyonun mevcut
olan olumsuz ruh hallerini ve iligkili olumsuz diislinceleri
biiyiitiip uzatma, etkili problem ¢6zme ve enstriimantal ak-
tif davranis1 engelleme ve degisen olasiliklara ve baglama
duyarlilig1 azaltma yollartyla psikopatolojiyi alevlendirdi-
gini One stirmektedir. Ruminasyonun depresyon, anksi-
yete, psikoz ve insomniayi igeren mental rahatsizliklarla
iliskili oldugu gosterilmistir.'* Bununla birlikte kadinlarmn
iizglin veya depresyonda olduklarinda ruminasyon gelis-
tirme olasiliginin erkeklerden daha fazla oldugu goriilmek-
tedir.’* Artmis ruminasyon ayrica madde kullanim, alkol
tiiketimi, sagliksiz yeme ve sigara igmeyi igeren kot sag-

lik aligkanliklarinin artmastyla da iliskilidir.?®

Insanin biyopsikososyal bir varlik oldugu goz éniinde bu-
lunduruldugunda, ruminasyonun fiziksel saglig1 da negatif
etkilemesi sasirtic1 degildir. Perseveratif bilis hipotezi, ru-
minasyonun stresli olaylarmn biligsel temsillerini tekrar tek-
rar ve kronik olarak yeniden etkinlestirdigini ve bdylece
psikolojik, duygusal ve fizyolojik stres tepkilerini ilk ola-
yin ger¢ek olusumunun 6tesinde uzattigini 6ne siirmekte-
dir.** Kronik agr1, kardiyovaskiiler hastalik ve obezite gibi
kronik durumlara sahip bireylerde ruminasyon diizeyleri

yitksek bulunmakta'#??

ve bunda otonomik disregiilasyo-
nun rol oynadig1 diisiiniilmektedir.'® Parasempatik sistem
stres sonrasi viicudu baslangic homeostsatik isleyise geri
dondiirme fonksiyonuna sahiptir ve ruminasyon parasem-
patik fleksibilitenin bozulmasina yol agabilir.'* Ayrica ru-
minasyon bir stres etkenine karsi olusturulan kortizol sevi-
yelerini arttirip, kortizol seviyelerinin daha yavas baslan-
gi¢ seviyesine dénmesine yol agarak hipotalamik-hipofiz-
adrenal eksen stres yanitini uzatabilir. Bunun yaninda, ru-

minasyon sirasinda kalp hizi ve kan basinct ile 6l¢iilen kar-

diyovaskiiler stres tepkilerinin arttigi®? ve ruminasyonu

yiiksek olan kisilerin stres sonrasi baglangi¢ kardiyovaskii-
ler seviyelerine donmelerinin daha uzun siirdiigii gosteril-
mistir.!* Hem fiziksel hem de mental saglik i¢in transdi-
yagnostik bir siire¢ olan inflamasyon ile ruminasyon ara-
sinda da pozitif yonde iligkiler bulunmustur.!® Somatik
semptomlara ek olarak, kisinin kendi kendine bildirilen fi-
ziksel sagliginin kotiilesmesi de artmis ruminasyonla iligki

olarak rapor edilmistir.>

Psikolojik ve somatik saglik iizerine negatif etkileri sirala-
nan patolojik ruminasyonun olus mekanizmasini agikla-
mak i¢in birgok teori ortaya atilmistir. Watkins ve Ro-
berts!* var olan teorileri temel alarak patolojik ruminasyo-
nun baglamasi ve siirdiiriilmesinde bes temel yakin meka-
nizmanin nasil etkilesime girdigini agiklayan ayrintili bir
teorik model (H-EX-A-GO-N) ileri siirmiistiir. Bu H-EX-
A-GO-N isimli modelde H harfi “aligkanlik gelistirme”
unsurunu temsil etmekte ve yararsiz tekrarlayan diisiinme-
nin zihinsel bir aligkanlik olarak olugmasinin ruminasyo-
nun gelisimi i¢in temel mekanizma oldugunu ileri stirmek-
tedir. Bununla birlikte, model, yiiriitiicii islev (EX), soyut
isleme (A), hedef tutarsizliklar: (GO) ve olumsuz 6nyarg1
(N) olarak tanimlanan diger dort unsurun etkilerinin rumi-
natif aligkanlik gelistirme olasiligini artirdigint (ya da
azalttigini1) varsaymaktadir. Bu modelde distal kirtlganlik
faktdrlerinin siralanan bu mekanizmalart etkileyerek rumi-

nasyonu artirabilecegi de vurgulanmaktadir.4

Ruminatif diisiinme davranigini artirabilecek distal kiril-
ganlik faktorleri incelendiginde hayatin erken dénemle-
rinde yasanan sikintilar, kisiler arasi stres, ebeveynlik tarz-
lar1, sosyo-kiiltiirel beklentiler ve sosyallesme ana ¢evresel
faktorler olarak siralanmaktadir. Bununla birlikte, beyin
aktivasyonu ve genetik polimorfizmler artmis ruminasyo-
nun biyolojik kirilganlik faktdrleri arasindadir.’* Default
mode network (DMN) olarak bilinen "varsayilan mod ag1"
birey dinlenme durumundayken dis gorevler veya ¢evresel
uyaranlar yerine igsel olarak odaklandiginda aktif olan be-
yin bolgeleridir.* Yakin zamanda yapilan bir meta-analiz
calismasi stirekli ruminasyonun DMN bolgelerinde akti-
vite artigi ile iliskili oldugunu gdstermistir.?> DMN ve ru-
minasyon arasindaki iligkinin artan 6z-goénderimsel ve
duygusal islemeyi ve kisinin kendine diisiinmeyi bastirma
yetersizligini yansittig1 diisiiniilmektedir.’* Bundan bagka

beyin kaynakli nérotrofik faktdr (BDNF) geni ve serotonin
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tastyic1 gen (5-HTT) polimorfizmleri de artmis ruminas-
yon diizeyi ile iligkilidir. Bu genetik polimorfizmlerin ru-
minasyona yatkinligi artirdii diisiiniilmektedir.’* Diger
yandan fiziksel olarak aktif olmanin BDNF polimorfiz-
mine sahip bireylerde depresif semptomlara karsi koru-
yucu olabilecegi gosterilmistir.® Fiziksel aktivite ile rumi-
nasyon arasinda da negatif bir iligki olmas: da bu noktada

dikkate degerdir.?52

Ruminasyonla ilgili bir diger énemli soru olan “Bireyler
neden ruminatif diigiinme davranisi gelistirir?” in cevabi
ise Ustbiligsel inanglarda aranmaktadir. Wells ve Matt-
hews,?8 iistbilissel modellerinde, diisiinme siirecinin, be-
lirli stratejilerin yararliligi veya digerlerinin tehlikeleri
hakkindaki iistbiligsel inanglar tarafindan kontrol edildi-
gini 6ne slirmektedir. Ruminasyonun bir bag etme stratejisi
olarak etkili oldugu ile ilgili olumlu inanglarin, ruminas-
yonun baglamasina neden olan faktdrlerden biri oldugu ve
bunun da olumsuz duygudurum riskini artiracag ileri sii-
rilmektedir. Ruminasyonun tehlikeleri ve kontrol edile-
mezligi ile ilgili olumsuz inanglarinsa, ruminasyon ve dep-
resyon arasindaki iliskiye aracilik ettigi ileri siiriilmiistiir.2°
Agn 6zelinde yapilan bir ¢aligmada ise agr1 hakkinda dii-
slinmenin, sorunlar1 ¢ézmeye veya agriyla basa ¢ikmaya
faydali (olumlu iistbilig) veya bunun zararli ve kontrol edi-
lemez olduguna (olumsuz iistbilis) kuvvetle inanmanin,
agr arttik¢a endise veya ruminasyon miktarini artirabile-
cegi rapor edilmistir.3® Ayrica, bu ¢aligma ruminasyon ve
endisenin agr siddeti ve agr1 felaketi arasindaki iligkiye

aracilik ettigini gostermistir.

Ruminasyon ve Agr1

Agr1, Uluslararast Agr1 Arastirmalart Birligi (IASP) tara-
findan “gergek veya olas1 doku hasart ile iligkili hos olma-
yan bir duyusal ve duygusal deneyim” olarak tanimlanir.
Bu tanima gore agri, bedensel bir duyumun hos olmayan
duygusal deneyimi olarak ifade edilir.3! 1965 yilinda Wall
ve Melzack tarafindan yayinlanan agr teorisi, agr1 feno-
meninin anlasilmasi igin gok dnemli kabul edilmektedir.?
Bu teorinin 15181nda agr1 deneyimi duyusal girdilere ek ola-
rak duygulanim, onceki deneyimler ve kiiltiirel inanglar
gibi bircok faktérden etkilenen ¢ok boyutlu bir olgudur.
Ayrica agrinin yalnizca duyusal ndronlardaki aktiviteden
cikartlamayacagini kabul eden agri teorisi, agrinin basitce

periferik sinir sistemindeki aktiviteyi temsil ettigi asagidan

yukartya merkezcil bir modelin eksikliklerini vurgulamak-
tadir. Beyin goriintiileme yontemleriyle yapilan ¢aligmalar
agr1 deneyimi sirasinda duyusal, duygusal ve biligsel bol-

gelerin etkilesime girdigini gostermektedir.3%%2

Bu durum, agrinin biyopsikososyal teorisi ile iligkilendiri-
lebilir. Bu teoriye gore agr1; biyolojik, psikolojik ve sosyal
faktorlerin toplamuidir. Ancak her faktoriin katkis1 degis-
kenlik gosterebilir. Bu modelde agrili uyaranlarin algilan-
mast nosisepsiyon olarak adlandirilir. Buna karsin nosi-
sepsiyon agri deneyiminden oldukga farkli olabilir. Bir
hasta agriy1 ne kadar uzun siire algilarsa, baslangi¢ siireci
ile bildirilen gercek agr1 yogunlugu arasindaki korelasyo-
nun o kadar zayif olduguna dikkat c¢ekilir. Plastisite degi-
siklikleri somatosensoriyel sistemde agrinin iglenmesini
degistirir ve agri deneyimi hem agriy1 artiran uyumsuz
davraniglara hem de diisiince kaliplarina yol agabilir. Bu
siire en iyi korku-kaginma modeli ile agiklanir (Sekil 1).%
Korku, yaralanma gibi belirli, tanimlanabilir ve acil bir
tehlikeye kars1 verilen duygusal bir tepkidir. Bu tepki sa-
vas ya da kag tepkisiyle iliskili olan savunma davranigini
tetikleyerek bireyi tehlikeden koruyabilir.’® Korku-Ka-
cinma Modeli, bel agrisinin neden kroniklestigi ve ileri ya-
ralanmalari neden gelistigini agiklamak i¢in tasarlanmig-
tir.3 Bu modele gore, agr1 hakkinda korku ve felaketles-
tirme gibi olumsuz inanglara sahip olan kisiler, agri1 dene-
yimini yaniltic1 bir sekilde artirir. Felaketlestirme algila-
nan bir tehdidi biiyiitme ve olast sonuglarinin ciddiyetini
abartma egilimi olarak tanimlanir.?* Agn felaketlestirme
agriy1 bir zarar sinyali olarak gérme egilimi ile iliskilidir.
Bu da agr1 deneyimine karsi agir1 uyaniklikla sonuglanabi-
lir.*2 Bdylece bireyler yeniden yaralanmayi dnlemek ama-
ciyla belirli hareketlerden kagmmak gibi uyumsuz ka-
¢mnma davranislart gdsterirler.® Literatiirde kinezyofobi
olarak ifade edilen bu davranig, hareket etme korkusu ya
da yeniden yaralanmaya kars1 savunmasizlik hissi nede-
niyle fiziksel bir hareketi gerceklestirmek i¢in asir1, irras-
yonel ve zayiflatict korku olarak tanimlanmaktadir.®® Ki-
nezyofobi kortikomotor agri yanitim artirabilir.3 Ayrica
egzersize baglihig1 azaltarak fiziksel inaktiviteye ve bdy-
lece agr1 ve yeti yitiminin artmasina neden olabi-
lir 3738Agr1 devam ettikge hareketten kaginma korkusunun

da artacagi ve bu kisir 6ngiiniin kisinin psikolojisini de
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olumsuz etkileyebilecegi (depresyon gibi) bilinmekte-

dir.3839
Yaralanma Iyilesme
Depresyon
/_. Engal \
Kaginma . - .
’ Adr Deneyimi Yiizlegme
Agn Kaynakli Korku I
\ Korku Yok
Agn Felaketlestime

Sekil 1. Korku Kaginma Modeli.

Agrn felaketlestirme ¢ok yonlil bir deneyim olan agrinin en
belirleyici faktorlerinden biridir.*> Ruminasyon, abartili
algilama ve ¢aresizlik ile birlikte agr felaketlestirmenin ti¢
alt boyutu arasinda yer almaktadir. Caligmalar, ruminasyo-
nun kendi kendine bildirilen agr1 ve somatik semptomlarla
iliskisinin yiiksek oldugunu bildirmektedir.'®* Ruminas-
yon, kiginin olumsuz diisiince halinde israrc1 olmasina ve
islevsel/biligsel kaynaklarin tiikenmesine neden oldu-
gunda akut tepkiler ortaya ¢ikabilir.!® Ortaya ¢ikan kanit-
lar, ruminasyonun neden oldugu psikolojik stresin, fizyo-
lojik bir stres tepkisini kronik olarak aktive edebilecegini
ve bunun da uzun dénemde saglig1 olumsuz etkileyebile-
cegini dne siirmektedir.'* Agri ruminasyonu (agr1, agrinin
olasi nedenleri ve sonuglari hakkinda siirekli olumsuz dii-
stinme) birden fazla kronik agr1 popiilasyonunda daha yiik-
sek agri seviyeleri ve daha kotii klinik sonuglarla iliskilen-
dirilmistir.*® Agr1 ruminasyonu, depresyon gibi psikiyatrik
bozukluklarda ortaya ¢ikan duygusal olarak olumsuz dii-

siinme kaliplarina benzer ancak kismen farklidir.*

Ruminasyonun somatik etkileri tizerine yapilan ¢aligmalar
incelendiginde az sayida ¢aligmanin agri1 ve ruminasyon
arasindaki iliskiyi hedefledigi goriilmektedir. Sullivan ve
ark. ruminasyon skorlar1 daha yiiksek olan lisans dgrenci-
lerinde agriya kars1 daha olumsuz tutum, daha fazla duy-
gusal sikint1 ve daha fazla agr1 siddeti oldugunu bildirmis-
tir.*? Bir baska ¢aligmada ise, Nijs ve ark. kronik yorgun-
luk sendromuna bagli yaygin agrist olan 36 hastayr Agri
Felaketlestirme Olgegi kullanarak incelemis ve agr fela-
ketlestirme arttikca genel viicut agrisinin arttigini rapor et-
mistir.*® Gilliam ve ark. ise saglikli bireylerde agri rumi-
nasyonu daha yiiksek olan katilimeilarin en yiiksek dere-
cede agr1 ve sikint1 bildirdigini gézlemlemistir.** Son nitel

arastirmalar kronik agr1 hastalarinin ruminasyon hakkinda

bir takim olumlu (6rnegin, basa ¢ikmada yardimci olma,
problem ¢6zme ve hatalar tekrar etmekten kaginma) ve
olumsuz inanglara (6rnegin, kontrol edilemez ruminasyon)
sahip olduklarmi gostermistir.*>46 Ruminasyonun olumlu
ve olumsuz inanglar aracilifiyla duygusal sikinti ve tiiken-
mislik tizerinde dengeleyici bir role sahip olabilecegi de

gosterilmigtir.”
Ruminasyonun Degerlendirilmesi

Fizyoterapi ve rehabilitasyon hizmeti verilen hasta grupla-
rinin biiylik bir kesimini olusturan kronik agrili ve kardi-
yovaskiiler ve sistemik bozukluklarla (6rn; obezite) seyre-
den hastaliklara sahip bireylerde ruminasyonun olumsuz
etkileri goterilmistir.!* Hem saglhikli bireylerde ve hem de
ilgili hasta gruplarinda ruminasyon diizeyinin belirlen-
mesi, koruyucu ve rehabilite edici yaklagimlarin gelistiril-
mesine katki saglayabilir. Bu baglamda saglik profesyo-
nellerinin ruminasyon degerlendirme araglar1 hakkinda

bilgi sahibi olmasi biiyiik 6nem tasimaktadr.

Ruminasyonun degerlendirilmesinde Ruminatif Tepki
Olgegi,*® Ruminatif Diisiince Bigimi Olgegi*® ve Agriyi
Felaketlestirme Olgegi’nin®? de dahil oldugu birgok 6lgek
kullanilmaktadir. Ruminatif Tepki Olgegi ruminasyonu
degerlendirmek i¢in en sik kullanilan Glgeklerden
biridir.*850 Bu &lgekte dortlii likert ile yanitlanan 22 soru
bulunmaktadir. Bazi1 sorularin depresif semptomlarla
benzerlik gostermesi nedeniyle Slgekteki ilgili 12 soru
cikartilarak  &lgegin  Kisa Formu  olusturulmustur.?!
Ruminatif Tepki Olgegi Kisa Formu ruminasyon diizeyini
“ige bakis” ve “kara kara diisiinmek” olmak iizere iki alt
olgek ile degerlendirir.® Tiirk diline cevirisi Erdur5
tarafindan yapilan Ruminatif Tepki Olgegi’nin uzun ve
kisa formu Tiirkce konusan popiilasyonda gegerli ve
giivenilir sonuglar gdstermistir.>

Ruminasyon  degerlendirmesinde =~ stk kullanilan
anketlerden biri de Ruminatif Diisiince Bi¢imi Olgegi’dir.
Bu 6l¢ek ruminasyonu psikopatolojilerden bagimsiz bir
biligsel siire¢ olarak degerlendirir ve yedili likert ile
yanitlanan ve genel ruminasyon egilimini sorgulayan 20
soru igerir. Olgegin Tiirk diline cevirisi Karatepe ve
ark.%? tarafindan yapilmis ve gegerli ve giivenilir sonuglar

gosterilmistir.
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Agri Felaketlestirme Olgegi ise kronik kas iskelet sistemi
agrist olan hastalarda yapilan arastirmalarda en sik
kullanilan ruminasyon degerlendirme araglarindan biridir.
Apr1 Felaketlestirme Olgegi bireylerin agriya tepki olarak
ne Olgiide felakete ugradiklarini 6lgmek igin gelistirilen
kiginin kendi kendini degerlendirdigi bir ankettir. Besli
likert ile puanlanan 13 maddelik 6lgek ruminasyon,
biliyiitme ve caresizlik olmak iizere {i¢ boliimden
olusmaktadir. Ruminasyon alt dl¢eginin puant 8, 9, 10 ve
11. sorulara verilen cevaplar ile hesaplanmaktadir.*?
Anketin Tiirk diline uyarlamasi Ugurlu ve ark.3* tarafindan
kronik agili romatolojik hastaligi olan hastalarda ve Ilgin
ve ark.5® tarafindan ankilozan spondilitli hastalarda

calisilmus ve gegerli ve giivenilir sonuglar rapor edilmistir.

Ruminasyon ile Bas Etmede Fiziksel Aktivite ve

Egzersiz

Ruminasyonun tedavisinde psikolojik miidahaleler ve
bunlarim igerisinde 6zellikle dogrudan ruminasyonu
hedefleyenler etkili gdziikkmektedir.’* Bununla birlikte,
bireylerin fiziksel aktivite seviyesinin yiiksek olmasimnin
ruminasyonun etkileri agisindan koruyucu olabilecegi?’ ve
psikolojik miidahalelerle birlikte>* veya tek basina
egzersizin®® ruminasyonu azaltabilecegine yonelik kanitlar

da artmaktadir.

Diinya Saglik Orgiitii (DSO) tarafindan fiziksel aktivitenin
tanimi, enerji harcamasi gerektiren, iskelet kaslar1 tarafin-
dan iiretilen herhangi bir viicut hareketi olarak yapilmustir.
Egzersiz ise fiziksel uygunlugun bir veya daha fazla bile-
seninin iyilestirilmesi veya silirdiiriilmesi anlaminda planli,
yapilandirilmis, tekrarlayici ve amach bir fiziksel aktivite
alt kategorisi olarak belirtilmistir. Egzersiz ifadesi ayrica
fiziksel performansi veya sagligi iyilestirmek veya siirdiir-
mek i¢in bos zamanlarinda gergeklestirilen fiziksel aktivi-
teye de atifta bulunmaktadir.®® DSO hem mental hem fi-
ziksel sagligin korunmasi konusunda farkli yas kategorile-
rine gore diizenli olarak egzersiz yapilmasimni 6nermekte-

dir.56

Fiziksel inaktivite, sagliga zararlar1 agisindan yeni 'sigara
icme' olarak nitelendirilmekte ve epidemiyolojik diizeyde
ciddi bir saglik sorunu olarak tanimlanmaktadir.%® Birgok

kaynakta egzersiz, ilag olarak regetelendirilmekte ve rumi-

nasyona siklikla eslik eden depresyon gibi ruhsal bozuk-
luklarda da fayda saglayabilmektedir.%® Fakat birgok kesit-
sel ¢aligma, depresifhastalarin daha sedanter oldugunu bil-
dirmektedir. Bu durum depresyon ve fiziksel aktivite ara-
sinda c¢ift yonlii bir iligki olabilecegini diisiindiirmektedir.
Depresyon, diisiik motivasyon ve yetersiz enerji nedeniyle
egzersiz diizeylerinin diismesine neden olabilir ve egzersi-
zin azalmasi, depresyon igin bir risk faktdrii olugturabilir.5
Bu durum ise depresyon ile yakindan iliskisi bulunan ru-
minasyon seviyelerinde artisa yol agabilir ya da artmis ru-
minasyon ve depresyon fiziksel aktivite diizeylerinde azal-
maya yol acarak kisir bir dongiiye yol agabilir.?? Bu nok-
tada sadece fiziksel aktivite miktarini incelemek fiziksel
aktivite ile ruminasyon ve depresyon arasindaki iliskiyi
acikliga kavusturmada yeterli olmayabilir. Ayn1 zamanda
yapilan fiziksel aktiviteden alinan zevk seviyesinin de géz
oniinde bulundurulmas: faydali olacaktir.® Literatiirde yer
alan bir derleme ¢alismasi, haftada ii¢ kez orta siddette uy-
gulanan aerobik fiziksel aktivitelerin depresif durumun te-
davisinde etkin bir sekilde kullanilabilecegini gostermis-
tir.8 Ote yandan, yapilandiriimus fiziksel aktivitenin bira-
kilmasinin depresif durum 6zelliklerinin artmasina neden

olabilecegi de gdz éniinde bulundurulmalidir.>

Artan kanitlar, fiziksel olarak aktif kalmanin 6zellikle kro-
nik stres yasayanlar i¢in faydali oldugunu gostermektedir.
Fiziksel aktivite, depresyon ve anksiyeteyi azaltarak men-
tal sagligr gelistirmekte, negatif duygular azaltirken pozi-
tif duygulan artirmakta ve dzsaygiy1 gelistirmektedir.® Vii-
cutta tam tersi etkileri yaratan ruminasyon egilimi ise fiz-
yolojik stres yanitlarin1 artirmakla birlikte mental saglig
da olumsuz etkilemektedir.5* Kognisyon ve beyin iizerin-
deki bu z1t etkileri goz 6niinde bulunduruldugunda, rumi-
nasyon ve fiziksel aktivite aralarinda negatif iliski olabile-
cek iki faktordiir.®0 Literatiirde yapilan az sayidaki calisma
ruminasyon egilimi yiliksek kisilerin daha diisiik fiziksel
aktivite diizeyine sahip oldugunu gdstermektedir,?5:6
Fernandez-Fernandez ve ark. yash bireylerde bos zaman
aktivite siklig1 ile ruminasyon arasinda negatif bir iligki ol-
dugunu bulmuslardir.5* Ling ve ark. yiiksek seviyede ru-
minasyonu olan ¢ocuklarin, ruminasyon seviyesi daha dii-
siik olan ¢ocuklara gore daha diiiik fiziksel aktivite sevi-
yesine sahip oldugunu gdstermistir.?8 Kagawa ve ark.® ise

sadece fiziksel aktivite miktari ile degil fiziksel aktivitede
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bulunmaktan duyulan memnuniyet ile ruminasyon arasin-
daki iligkiyi incelemistir. Caligmalarinin sonucunda ise fi-
ziksel aktivite miktar1 ile ruminasyon arasinda bir iligkiye
rastlamazlarken, fiziksel aktiviteden duyulan memnuniyet
azaldik¢a ruminasyon egiliminin arttigin1 gézlemlemisler-

dir.

Yapilan ¢alismalar 6zellikle hipokampiis ¢evresinde geli-
sen yeni noronlarin gevresel faktorlerden dogrudan etki-
lendigini gostermektedir. Stresli bir olaymn yaganmasi veya
ruminasyon nérogenezi azaltirken aerobik egzersiz veya
fiziksel aktivite yeni ndron iiretimini artirmaktadir.5* 62 Bu
norojenik mekanizma temel alinarak mental ve fiziksel
egitim (MFE) isimli bir model gelistirilmistir. Bu egitimin
fiziksel egitim komponenti aerobik egzersizden, mental
egitim komponenti odakli dikkat meditasyonundan olus-
maktadir. Alderman ve ark. MFE’ nin major depresif bo-
zukluk tanili hastalarin ve saglikli kontrollerin ruminasyon
egiliminde bir azalma sagladigmi rapor etmistir.* Lava-
dera ve ark. da benzer sekilde 8-9 haftalik bir MFE’nin tip
ogrencilerinin ruminasyon seviyelerinin azalmasinda et-

kili oldugunu gdstermistir.®

Diizenli olarak yapilan egzersizler viicudun stres yanitla-
i1 daha saglikli olugturmasini saglamaktadir.®%” Rumi-
nasyon ise viicudun bu stres yanitlarini olumsuz yonde ar-
tirmaktadir.'822 Puterman ve ark. sedanter kisiler arasinda,
ruminasyon seviyesi yiiksek olanlarin ruminasyon seviyesi
diisiik olanlara gore kortizol seviyelerinin daha hizlr artti-
gin1, daha gec tepe degere ulastigini ve daha geg iyilesme
gosterdigini bildirmistir. Fiziksel olarak aktif olan kisi-
lerde ise ruminasyon seviyesine bagli olmaksizin kortizol
egrilerinin benzer oldugunu rapor etmistir.?” Bu durum fi-
ziksel olarak aktif olmak akut stres yaniti izerinde rumi-
nasyonun olumsuz etkilerine kars1 koruyucu bir faktor ola-

bilecegini gostermektedir.

Fiziksel aktivite ve ruminasyonun zit yonde etki ettigi bir
diger nokta ise ¢aligma bellegidir. Duyu organlari ile ali-
nan bilgilerin hem depolanmasi hem de bu bilgilere gore
viicudun yonlendirilmesi ile ilgili olan kisa siireli bellege
caligma bellegi denmektedir. Caligma belleginin kapasitesi
sinirlidir ve artmis ruminasyonu olan bireylerde ¢alisma
belleginin anksiyete ve anksiyeteyle basa ¢ikma ile ilgili

biligsel-duygusal siirecler tarafindan asir1 yiiklendigi sap-

tanmugtir.5* Fiziksel aktivite ya da egzersiz yapmak bilig-
sel-duyusal siiregler ile galigma belleginin kullanilmasini
gerektirdigi icin ruminasyona ayrilacak daha az kaynak ol-
dugu one siiriilmektedir.> Brand ve ark. 40-60 dakikalik
orta seviyede tek seanslik bir aerobik egzersizin mental
problemi olan kisilerin ruminasyon iyilesme seviyesinde
gelisme sagladigimi gostermistir.% Ayni ¢alismada dis or-
tam (Nordic yiiriime) ve i¢ ortamda yapilan (jimnastik ve
top sporlari) aerobik egzersizin ruminasyon iizerinde ben-
zer etkilerinin oldugu gézlenmistir.® Bu durum da uzun
stireli egzersizin yaninda kisa siireli olarak yapilan egzer-
sizin ruminasyon iizerinde olusturabilecegi akut etkiyi

ifade etmektedir.

Ruminasyonun ve negatif etkilerinin azaltilmas: yoniinde
uygulanacak olan egzersiz ve fiziksel aktivite programlari
kisisellestirilmis olarak uygulanmalidir. Recetelendirile-
cek fiziksel aktivitenin tipi, siklig1, siiresi ve yogunlugu ki-
sinin yasi, fiziksel aktivite kapasitesi ve i¢inde bulunmusg
oldugu komorbid faktorler g6z dniine alinarak belirlenme-
lidir. Literatiirde ruminasyonun azaltilmasina yonelik ae-
robik egzersizler (yiiriiyiis, bisiklete binme, at binme vb.),
yoga ve derin solunum egzersizlerini igeren farkindaliga
dayali egzersizler, germe egzersizleri ve kuvvetlendirme
egzersizleri yer almaktadir.®>% Ruminasyonun azaltilma-
sina yonelik olugturulacak egzersiz programlari igin bir fi-
kir birligi bulunmamakla birlikte daha ¢ok aerobik egzer-
sizlerin iizerinde duruldugu dikkati gekmektedir.5467 Uzun
stireli fiziksel aktivitenin yani sira orta siddette aerobik eg-
zersizin akut etkileri de ruminasyonun azaltilmasina katk1
saglamaktadir.®” Egzersizlerin uygulama sikl1g1 literatiirde
de sik sik kullanildig: sekilde haftada ii¢ kez ve uygulana-
cak gruba gore egzersizlerin siiresi 30-60 dakika araliginda
olmalidir.455%8 Ruminasyonun en fazla goriildiigii yetis-
kinlik dénemi (18-65 yas) i¢in DSO’niin hem saglhikli bi-
reylerde hem de kronik saglik durumlarinda onerisi haf-
tada en az 150-300 dakika arasi orta siddette ya da 75-150
dakika arasi yogun siddette aerobik fiziksel aktivitedir.6®
Ruminasyonu olan bireylerin fiziksel aktivite seviyelerini
DSO’niin 6nerileri dogrultusunda yiikseltebilmek i¢in asa-

gidaki adimlar izlenebilir:

e  Hastalara egitim verilmesi: Fiziksel aktivitenin
faydalar1 ve genel saglik durumlarini nasil iyi-

lestirebilecekleri, bireysel ihtiya¢ ve hedeflerine
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en uygun fiziksel aktivite tiirleri hakkinda da

bilgi verilmelidir.

e  Hastalarin fiziksel aktivite diizeylerinin belirlen-
mesi: Bireylerin mevcut fiziksel aktivite diizeyi,
saglik durumu ve mevcut yaralanmalari veya du-
rumlart hakkinda bir degerlendirme yapilmali-

dir.

e Gergekgi hedeflerin belirlenmesi: Belirli, 6lgiile-
bilir ve zamana bagli ulasilabilir hedefler belir-

lenmesi gerekmektedir.

e  Bir fiziksel aktivite planin olusturulmasi: Birey-
sel ihtiyaglara, tercihlere ve kisitlamalarina gore
uyarlanmis bir fiziksel aktivite plan1 gelistiril-

melidir.

e  Siirecin izlenmesi: Bireyin ilerlemesi diizenli
olarak takip edilmeli ve gerektiginde programla-
rinda uygun diizenlemeler yapilmalidir.6%7°

Fiziksel aktivite ve egzersizin olumlu etkilerine ulagabil-

mek icin fiziksel aktivite programinin fiziksel uygunluk

dikkate alinarak ve bu alanda uzman bir saglik profesyo-

neli tarafindan planlanmasi 6nem arz etmektedir.
Limitasyonlar

Literatiirde egzersizlerin genel ruminasyon iizerine etkile-
rinin arastirtldig1 birgok ¢alisma bulunsa da, agrili durum-
lar nedeniyle olusan ruminasyonun olumsuz etkilerini
azaltmaya yonelik dogrudan bir ¢aligma bulunmamakta-

dir.
Sonuclar ve Gelecekteki Calismalar icin Oneriler

Literatiirdeki caligmalar gdz 6niinde bulunduruldugunda,
artmis ruminasyon diizeyinin daha fazla agr siddeti ile
iligkili oldugu goriilmektedir. Ruminasyon diizeyindeki
arti ayrica agriya karst olumsuz tutum ve genel viicut ag-
ris1 ile de pozitif yonde iliskili olabilir. Deneysel olarak
olusturulan agrinin ruminasyon diizeyi yiiksek olan birey-
lerde daha yiiksek agr siddeti ile sonuglanmasi ruminas-
yona yonelik tedavilerin kronik agrinin iyilestirilmesinde

etkili olabilecegi konusunda bir 151k yakmaktadir. Bulgular

kronik agrili popiilasyonlardaki agri ve ruminasyon arasin-
daki nedensel iligki hakkinda bir ipucu saglasa da ¢ikarim
yapmak icin yeterli degildir. Bu nedenle agr1 ve ruminas-
yon arasindaki iliskinin farkli kronik agrili popiilasyon-
larda longitudinal olarak incelenmesi ve ruminasyonu he-
def alan miidahalelerin agr1 ve agriy1 hedef alan miidaha-
lelerin ruminasyon diizeyleri {izerine etkilerinin aragtiril-
masinin bu iki siibjektif olumsuz durumu daha iyi anlamak
ve etkili ¢oziimler gelistirmek acisindan faydali olacag:

kanisindayiz.

Ruminasyon ve fiziksel aktivite 6zelinde literatiir incelen-
diginde ise aralarinda negatif bir iliski oldugu dikkat ¢ek-
mektedir. Ruminasyon seviyesindeki artis fiziksel aktivite
seviyesinde azalma ile sonuglanirken, artmus fiziksel akti-
vite ruminasyonun olumsuz etkilerine kars1 koruyucu bir
rol oynamaktadir. Bu baglamda, farkli popiilasyonlarda
uygulanacak fiziksel aktiviteyi artirmaya yonelik prog-
ramlar, fiziksel aktivitenin genel sagliga olan yaygin
olumlu etkilerinin yan1 sira ruminatif egilimin yikicr etki-
lerine kars1 da koruyucu bir gérev iistlenebilir. Ancak dep-
resyon artmig ruminasyona siklikla eslik eder ve fiziksel
aktiviteden alinan keyfi azaltarak egzersize baglilik acisin-
dan risk olusturabilmektedir. Depresyon gibi psikolojik
faktorler dikkate alinarak, ruminasyonun fiziksel aktivite
tizerindeki etkilerinin mekanizmalariyla arastirilmasi ve
fiziksel aktivite programlarinin etkinliginin incelenmesi
amaciyla yapilacak c¢aligmalar ruminasyon ve fiziksel ak-
tivite arasindaki iliskinin daha iyi anlagilmasi, dolayisiyla
daha etkili miidahale programlarinin planlanabilmesi agi-

sindan 6nem tasiyacaktir.
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Management of Duodeneal Perforation Due to Toothpick Ingestion

Kiirdan Yutulmasina Bagh Gelisen Duedonal Perforasyon Yonetimi

Oguzhan Fatih AY*~ Sinan ARICI!

0z

Yabanci cisimlerin yutulmast, gastrointestinal sistemde ciddi morbidite ve mortalitenin 6nde gelen nedenlerinden biridir. 47 yasinda
erkek hasta iki giindiir olan karin agris1 sikayeti ile acil servise bagvurdu. Hastanin fizik muayenesinde peritoneal irritasyon belirtisi
goriilmedi; sadece sag list kadranda ve yan tarafta hassasiyet gozlendi. Bilgisayarli tomografi incelemesinde duodenumun tiglincii
boliimiinii perfore eden ve retroperitoneal yapilara uzanan yabanci cisim goriildii. Karin muayenesi normal, vital bulgular stabil olan
hastada yabanci cismin ¢ikarilmasi i¢in yari elektif laparotomi karart alindi. Duedonumun tigiincii kitanin perfore olan bolgesi onarildi
ve omentopeksi uygulandi. Hasta postoperatif 6. giin basariyla taburcu edildi.

Anahtar Kelimeler: duedonal perforasyon; kiirdan; yabanci cisim yutulmasi
ABSTRACT

The ingestion of foreign bodies is one of the leading causes of severe morbidity and mortality in the gastrointestinal tract. A male
patient, 47 years old, presented to the emergency department with two days of abdominal pain. The patient's physical examination
revealed no indications of peritoneal irritation; only tenderness in the right upper quadran and flank was observed. A computed to-
mography examination revealed a foreign body that had perforated the third portion of the duodenum and extended into the retroperi-
toneal structures.

A semi-elective laparotomy had been determined to remove the foreign object from the patient whose abdominal examination was
normal and whose vital signs were stable.

The third perforated region of the duedonum was repaired and omentopexy was performed. Six days after surgery, the patient was
successfully discharged .

Keywords: duodenal perforation; toothpick; foreign body ingestion
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INTRODUCTION

An estimated 1500 deaths are caused by ingesting foreign
bodies each year in the USA. This is a serious source of
morbidity and mortality.! Although gastrointestinal for-
eign body ingestion is more common, duodenal foreign
bodies are three times more likely to cause complica-

tions.>3

A diagnosis must be made in order to properly treat a gas-
trointestinal foreign body. The majority of patients, how-
ever, do not take precautions when digesting foreign bod-
ies. When selecting an endoscopic or surgical approach,
both acute and chronic disorders as well as the character-

istics of the object are taken into consideration.*

CASE REPORT

A 47-year-old male patient with coronary artery disease
and no behavioral disorder was presented to the emergency
room with a two-day complaint of abdominal pain. Vom-
iting and diarrhea were not reported by the patient. The pa-
tient did not mention any recent foreign body intake during

his anamnesis.

He was conscious and his vital signs were stable; his right
flank and upper quadrant were tender on physical exami-

nation.

There was no distention, no tenderness at the costoverte-
bral angle, and normal bowel movements. In his labora-
tory, leukocytosis was the only observation. Urinalysis

showed no hematuria.

An impacted body intimately connected to the renal cap-

sule and third part of the duodenum was identified by com-

puted tomography (Figure 1-2).

S - /
Figure 1. CT image. The foreign body appears in the 3rd part of
the duodenum.

st

Figure 2. CT image. Relationship of the foreign body with the
retroperitoneum

The patient was admitted to the service after obtaining
written consent from the patient for the use of the data in
academic publications and for further examination and
treatment. The endoscopic method was not chosen due to
the location of the foreign body and its proximity to ana-

tomical structures.

Semi-elective laparotomy was chosen as the procedure of
preferred rather than an emergency procedure because the
patient demonstrated no symptoms of peritoneal irritation
(acute abdomen) and his vital signs were stable.

The urologist and the anesthesia clinic examined the pa-
tient before to surgery; they did not offer any other advice

besides blood preparation.

After mobilization of the duodenum with the Kocher ma-
neuver, it was observed that a 2.5 cm wooden toothpick
fragment extended from the third part of the duodenum to
the renal capsule and hilum in the patient who underwent

a semi-elective laparotomy.

The retroperitoneal structures showed no defects. The for-
eign body was removed, and the defect was primarily re-
paired in the continuation omentopexy was performed
(Figure 3-4).

Figure 3. During laparatomy, A toothpick is visible in the indi-
cated location.
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Figure 4. Foreign body image

The patient was successfully discharged on the sixth post-
operative day after starting oral intake on the third postop-

erative day.

DISCUSSION

Around 80-90% of foreign objects pass through the diges-
tive system without any difficulty. Duodenal foreign bod-
ies are less common than other gastrointestinal foreign
bodies but are three times more likely to cause complica-

tions.13

Toothpicks account for approximately nine percent of all
foreign bodies that penetrate the digestive tract. However,
the duodenum has a rate of twenty-five percent, making
toothpicks the most a risk foreign body for this organ. The
duodenum has a steep anatomical curve, which is consid-
ered to be the root of this issue.>

Diagnosis of gastrointestinal foreign bodies is essential for
successful treatment.* The patient's symptoms, anamnesis,
clinical findings, and imaging all contribute to the diagno-
sis. The patient may suffer from a variety of symptoms,
including chest pain, hematemesis, cough, and abdominal
pain. Other common complaints include difficulty swal-
lowing.! Additionally, our patient did not mention having
recently ingested any foreign objects. He claimed that, alt-
hough it is unclear, he may have swallowed a foreign body
while eating meat three years ago. The diagnosis was

mainly based on the patient's radiological findings.

Acute or chronic duodenal foreign bodies may be detected.
If the anamnesis is certain, those who are in the acute stage
can be removed endoscopically. Pancreatitis, cholecystitis,

or an abscess may be seen in those in the chronic stage.?*

Endoscopic treatment methods may be unsuccessful be-
cause of the distal duodenal position, a possible perfora-
tion, and a risk of bleeding. Surgery is the primary way of
treatment for intraduodenal foreign bodies in terms of
evaluation of surrounding organs and control of potential
consequences.® Because of the characteristics of the for-
eign body and its proximity to anatomical organs in our

situation, open surgery was preferred.

The literature currently demonstrates a wide range of ap-
proaches. Both R. Nigri et al. in an adult patient and Rag-
azzi et al. in a young patient successfully removed the du-
odenal toothpick endoscopically.®

There are many different symptoms and signs associated
with gastrointestinal foreign bodies, and the history is crit-
ical. The patient's history can be very long and complex.®
The treatment strategy is determined based on the object's
qualities, its proximity to the anatomical structures, and
whether it is in the acute or chronic phase.?
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