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In Vitro Parkinson Modelinde Melatonin Metabolitlerinden 6- Hidroksi
Melatoninin Koruyucu ve Tedavi Edici Etkisinin Arastirilmasi™

Yusuf Emre YILMAZ “, Cansu KARA OZTABAG 2, Uygar Zarif SEVINC 2,
frem KALFA 2, Enes KARABACAK 2, Akif Hakan KURT 2

(0)/

Amag: Parkinson hastalifi (PH) beyindeki substantia nigra bolgesinde dopaminerjik ndronlarin kaybryla birlikte
bradikinezi, kas sertligi, bozulmus durus-yiiriiyiis, hipokinetik hareket bozuklugu ve istirahat tremoru ile karakterize
ndrodejeneratif bir hastaliktir. PH tedavisi, motor semptomlar1 hafifletmeyi amaglayan ancak zamanla 6nemli yan etkilere
yol agan semptomatik tedavilerle sinirlidir. Bu nedenle, semptomatik tedavilere alternatif olarak yeni tedavi
yaklagimlarina ihtiyag duyulmaktadir. Melatonin, genis kapsamli diizenleyici 6zelliklerinin yani sira noéroprotektif rolii
sayesinde, geleneksel tedavi yontemlerine ek olarak PH tedavisinde umut verici bir alternatif olusturmaktadir. Bu
¢aligmada, bir melatonin metaboliti olan 6-hidroksi melatonin’in (6-OHM) in vitro Parkinson modelinde koruyucu ve
tedavi edici etkilerinin arastirilmasi amaglanmistir.

Gere¢ ve Yontemler: Glioblastoma (U-118MG) hiicre hattinda 6-hidroksi dopamin (6-OHDA) ile in vitro PH modeli
olusturulmustur. 6-OHM’nin koruyucu etkilerini aragtirmak i¢in 50 uM konsantrasyonda 6-OHDA uygulanmasindan 4
saat dnce ve 6-OHM’nin tedavi edici etkilerini arastirmak icin ise 6-OHDA uygulanmasindan 4 saat sonra 3 farkl
konsantrasyonlarda (7nM, 8nM, 9nM) 6-OHM uygulanmistir. Hiicre canliligit XTT (2,3-bis [2-metoksi-4-nitro—5-
sulfofenil] 2H-tetrazolyum-5-karboksianilid tuzu) testi kullanilarak 6lgtilmiistiir.

Bulgular: 6-OHM, tek basina uygulandiginda hiicre hattinda toksik bir etki gostermemistir. 6-OHM, U-118 MG hiicre
hattinda 6-OHDA ile olusturulan in vitro PH modelinde hem koruyucu hem de tedavi edici etki gOstermistir.
Bulgularimiza gore 7 nM, 8 nM ve 9 nM konsantrasyonlari sirasiyla hiicre canliligini sirasiyla %18,2, %17,8, %17,3
arttirarak koruyucu etki, sirasiyla %6,7, %6,2 ve %5 arttirarak tedavi edici etki gostermistir.

Sonug¢: Bu deneysel ¢alisma 6-OHM nin tek basina veya giincel olarak kullanilan Parkinson ilaglariyla birlikte, deney
hayvanlart ve klinik caligmalar sonrasinda PH’ye karsi koruyucu ve terapotik bir ajan olarak gelistirilebilecegini
gostermektedir.

Anahtar Kelimeler: Parkinson hastaligi; oksidatif stres; melatonin; nérodejeneratif hastaliklar.

Investigation of Protective and Therapeutic Effects of 6-Hydroxy Melatonin, a Melatonin

Metabolite, in an In Vitro Parkinson's Model
ABSTRACT
Aim: Parkinson's disease (PD) is a neurodegenerative disorder characterized by loss of dopaminergic neurons in the
substantia nigra, presenting with bradykinesia, muscle rigidity, impaired posture-gait, hypokinetic movement disorders,
and resting tremor. PD treatment is limited to symptomatic therapies that alleviate motor symptoms but cause significant
side effects over time. Therefore, new therapeutic approaches are needed as alternatives to symptomatic treatments.
Melatonin, with its broad regulatory properties and neuroprotective role, offers a promising alternative in PD treatment
alongside conventional methods. This study aimed to investigate the protective and therapeutic effects of 6-
hydroxymelatonin (6-OHM), a melatonin metabolite, in an in vitro Parkinson's model.
Material and methods: An in vitro PD model was established using 6-hydroxydopamine (6-OHDA) in glioblastoma (U-
118MG) cell line. To investigate 6-OHM's protective effects, 6-OHM was applied at three concentrations (7 nM, 8 nM,
9 nM) 4 hours before 50 uM 6-OHDA treatment. For therapeutic effects, 6-OHM was applied 4 hours after 6-OHDA
treatment. Cell viability was measured using XTT assay.
Results: 6-OHM showed no toxic effects when applied alone. 6-OHM demonstrated both protective and therapeutic
effects in the 6-OHDA-induced in vitro PD model. The 7 nM, 8 nM, and 9 nM concentrations increased cell viability by
18.2%, 17.8%, and 17.3% respectively for protective effects, and by 6.7%, 6.2%, and 5% respectively for therapeutic
effects.

1 Bolu Abant izzet Baysal Qniversitesi, Tip Fakiiltesi, Bolu, Tirkiye
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Conclusion: This experimental study demonstrates that 6-
OHM could be developed as a protective and therapeutic
agent against PD, either alone or combined with current
Parkinson's medications, following animal and clinical
studies.

Keywords: Parkinson's disease;
melatonin; neurodegenerative diseases.

oxidative  stress;

GIRIS

Parkinson hastaligi (PH), Alzheimer hastaligindan (AH)
sonra gelen ikinci nérodejeneratif hastaliktir (1). Diinya'da
10 milyondan fazla insanin PH’ye sahip olmasi ve sadece
ABD'de bir yilda yaklasik 52 milyar dolarin PH tedavisi
icin harcandig1 g6z oniine alindiginda; daha ucuz ve etkili
tedavi yontemlerinin gelistirilmesi gerekmektedir (2).
PH’nin etiyolojisinde risk faktorleri kesin olarak
belirlenememis olsa da genetik, ileri yas ve gevresel
faktorler biiyiik rol oynamaktadir. Bununla beraber, en
biiyiik risk faktoriiniin yas olmasi da geriatrik dénemde bu
hastaligin daha sik goriilmesine sebep olmaktadi. Ozellikle
60 yasindan sonra, ortalama 1000 kiside 1-2 kisi PH’ye
yakalanirken bu oran 65 yas ve listii kisilerde 100 kiside
1’e yiikselmektedir. [stirahat tremoru, bradikinezi, rijidite,
postiiral instabilite ve yiirime bozuklugu PH’de goriilen
tipik klinik 6zelliklerdendir (1).

Bu hastaligin  etyopatogenezinde ndro-inflamasyon,
mitokondriyal disfonksiyon, oksidatif stres gibi molekiiler
mekanizmalar gorilmektedir. Orta beyinde yer alan
substantia nigra ve corpus striatumda ilerleyen seviyelerde
dopamin kaybi olusmakta ve ¢ogu hastada ilk belirtiler
ortaya c¢ikmadan once PH meydana gelmektedir (3).
Modern tipta PH tedavisi i¢in asil amag, motor
semptomlart  giderip hastanin  giinlik yasantisim
kolaylagtirmaya g¢aligsmaktir (4). Ancak zamanla 6nemli
yan etkilere yol agmalar1 kullanimlarini sinirlamaktadir.
Bu nedenle, yeni tedavi yaklasimlarina ihtiyag
duyulmaktadir. Kan-beyin bariyerini kolayca gegebilme
ozelligine sahip olmasi nedeniyle melatonin ve
metabolitleri de umut vadetmektedir.

PH’nin molekiiler ve hiicresel mekanizmalarini arastirmak
icin  kullanilan  deneysel modeller arasinda 6-
Hidroksidopamin (6-OHDA), 1-methyl-4-
phenylpyridinium (MPP+), Rotenone, N,N’-dimethyl-4,4'-
dipyridylium dichloride (Paraquat), Lactacystin ve Maneb
ornek verilebilir (5-12). Dopaminin sentetik bir analogu
olan 6-OHDA, 1960'lardan bu yana noérodejeneratif
stirecleri incelemek icin yaygin olarak kullanilan bir
norotoksindir  (5,6). Bu bilesik, dopaminerjik ve
noradrenerjik ndronlara segici olarak hasar vererek,
PH’nin karakteristik 6zelligi olan substantia nigra pars
compacta (SNpc) ndéron kaybint basariyla
modellemektedir (7). 6-OHDA'min hem in vitro hem de in
Vvivo uygulamalari, dopaminerjik néron dejenerasyonunun
altinda yatan mekanizmalarin aydinlatilmasma ve
potansiyel tedavi stratejilerinin gelistirilmesine onemli
katkilar saglamistir (13).

Melatonin (N-asetil-5-metoksitriptamin), temel olarak
epifiz bezinden salgilanan bir hormondur. Deri, beyincik,
bobrekler, karaciger, pankreas ve yumurtaliklar da dahil
olmak iizere ¢ok sayida organda da sentez edilebilmektedir
(14). Amfifilik yapiya sahip olmasi; fizyolojik bariyerleri
agsmast ve lokal olarak firetilen antioksidanlara karsi
biyomolekiilleri yerinde korumasini saglamaktadir (15).

Melatonin ve birincil hepatik metaboliti olan 6-
hidroksimelatonin (6-OHM) serbest radikalleri yok etme
ozellikleri ve kan-beyin bariyerini kolayca gecebilme
kapasitesi, onun noroprotektif bir etkiye sahip
olabilecegine isaret etmektedir (16,17). Melatoninin en
onemli 6zelliginden biri diisiik toksisiteye sahip olmasidir.
Yapilan caligmalar, giinlik 1 grama kadar melatonin
alimmin  toksik  olmadigin1  gostermistir  (18).
Norodejeneratif hastaliklar agisindan melatonin, PH’da
coklu mekanizmalar iizerinden noroprotektif etkiler
gostermektedir; bu mekanizmalar dendritik yogunlugun
artiritlmasi, sinaptik plastisitenin restorasyonu, alfa-
siniiklein agregasyonunun ve toksisitesinin inhibisyonu,
oksidatif stresin ve noroinflamasyonun azaltilmasi ile
mitokondriyal fonksiyonlarin iyilestirilmesini
icermektedir (19,20). Ayrica melatonin, uyku ritmini,
viicut bagisikligini ve beyin homeostazini
diizenlemektedir (20). Bununla birlikte antioksidan, anti-
inflamatuar, anti-hipertansif, antiplatelet ve anti-
trombotik etkilere de sahiptir (21-24). Ayrica viicuttaki
hiicreleri yenilemede ve yaslanmayr geciktirmede rol
oynamaktadir (17). Melatoninin direkt veya dolayli yoldan
antioksidan 06zelligi hiicrelerde koruyucu bir etki
saglamaktadir. Bu koruyucu etki, PH ve AH gibi nérolojik
hastaliklarin patogenezini 6nleyebilmektedir (25).
Melatonin baslica karacigerde ikincil olarak bobrekte
hizlica metabolize edilmektedir. Melatonin’in iki adet
metaboliti vardir: birincisi 6-OHM digeri ise 6-siilfattoksi-
melatonindir (6-SM). Melatonin, karacigerde CYP1A2
enzimi araciligryla 6-OHM’e hidroksillenir, ardindan %10
glukuronik asit ve %90 siilfirik asit ile konjuge olup
idrardan atilir. 6-SM ise inaktiftir ve idrar atilimi,
melatonin plazma konsantrasyonlarini yansitmaktadir
(26).

Yapilan ¢aligmalara bakildiginda, melatoninin PH gibi
norodejeneratif  hastaliklar ~ iizerinde  ndroprotektif
etkilerinin oldugu bilinirken 6-OHM’nin PH modeli
olusturularak yapilan in vitro ¢alismalarinda koruyucu ve
tedavi  edici  etkisi  ilizerinde bir  ¢aligmaya
rastlanilmamistir. Dolayisiyla bu ¢alismada, kan-beyin
bariyerini kolaylikla gecebilen bir melatonin metaboliti
olan 6-OHM’nin, in vitro PH modelinde koruyucu ve
tedavi edici etkilerinin arastirilmasi amaglanmuistir.

GEREC VE YONTEMLER

U-118 MG hiicre hatti, American Type Tissue Culture
Collection (ATCC) firmasindan temin edildi. Hiicreler %1
Penisilin-Streptomisin, %1 L-glutamin ve %10 Fetal
Bovine Serum (FBS) ile desteklenmis Dulbecco Modified
Eagle Medium (DMEM) besiyerinde kiiltiire alinarak ve
37°C’de %5 CO; varliginda ¢ogaltildi. Hiicrelerin
kontrolleri her giin ters 151k mikroskobu araciligiyla
yapildi ve hiicreler yaklasik %70-80 konfluente
ulastiklarinda pasajlanarak ¢ogaltildi.

Hiicre Proliferasyonun Canhilik Testi

Hiicre canliligini proliferasyonu degerlendirmek amaci ile
giinlimiizde en yaygin olarak kullanilan XTT (2,3-bis [2-
metoksi-  4-nitro—  S-sulfofenil]  2H-tetrazolyum-5-
karboksianilid tuzu) yontemi kullanild1 (27). U-118MG
hiicre hatt1 96-kuyucuklu platelere her bir kuyucukta 1x10*
hiicre olacak sekilde DMEM besiyeri ortaminda ekildi. 24
saat sonra platelerin i¢indeki besiyeri uzaklastirildi ve
kuyucuklara fenol red igermeyen DMEM igerisinde 50 pM
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konsantrasyonda 6-OHDA (Sigma-Aldrich) ile in vitro PH
modeli  olusturuldu.  6-OHM  (Sigma-Aldrich)’nin
koruyucu  etkilerini  aragtirmak i¢gin 50 pM
konsantrasyonda 6-OHDA uygulanmasindan 4 saat dnce
ve 6-OHM’nin tedavi edici etkilerini aragtirmak igin 6-
OHDA uygulanmasindan 4 saat sonra 3 farkhi
konsantrasyonda (7 nM, 8 nM, 9 nM) 6-OHM uygulanarak
20 saat boyunca inkiibe edildi. Kiiltiir siiresinin dolmasiyla
hiicrelere XTT (Cell Proliferation Kit II (XTT)) ¢ozeltisi
eklenip 4 saat inkiibe edildi ve siire sonunda 450 nm dalga
boyundaki absorbans degerleri mikroplaka okuyucu ile
saptandi. Bu projede 6-OHDA ve 6-OHM’nin kullanim
konsantrasyonu  belirlenirken daha  O6nce  farkli
caligmalarda ve kendi ¢alismalarimizda etkinliklerini test
ettigimiz konsantrasyonlar secilmistir (28).

Yiizde Canlilik = [Ornek absorbans ortalama / Kontrol
absorbans ortalama] x 100

Istatistiksel Analiz

Verilerin normal dagilima uygunlugu Shapiro-Wilk testi
ile degerlendirildi ve gosteriminde ortalamatstandart
sapma kullanildi. Varyanslarin  homojen  dagilim
varsayimi  Levene testi ile bakildi. Varsayim
saglanmadigindan  gruplar arast  karsilastirmalarda
Kruskal-Wallis analizi kullanildi. Post-hoc
degerlendirmeler Dunn testi ile yapildi. Anlamlilik
diizeyleri p<0,05 olarak kabul edilmistir. Tiim istatistiksel
analizler GraphPad Prism 10.4.0.621 (Windows,
GraphPad Software, Boston, Massachusetts USA,
www.graphpad.com) ve Jamovi 2.4.8 (Windows, The

jamovi project, Sydney, Australia,
https://www.jamovi.org) yazilimi kullanilarak
gergeklestirilmistir.

BULGULAR

U-118 MG  hiicrelerinde 6-OHM  etkisinin
degerlendirilmesi

Terapdtik bir ajan olarak kullanilan 6-OHM, U-118 MG
hiicrelerinde farkli konsantrasyonlarda (7 nM, 8 nM ve 9
nM) tek basina uygulandiginda herhangi bir hiicre hasarina
neden olmamakla birlikte kontrol ile karsilastirildiginda
uygulanan tiim konsantrasyonlarda sirasiyla %5,7, %5,8
ve %0,1 oranla hiicre canliliginda artisa sebep olmustur
(n=8; 7 nM, p= 0,006; 8 nM, p= 0,005; 9 nM, p= 0,001;
Sekil 1).
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Sekil 1. Glioblastoma (U-118 MG) hiicrelerinde 6-
Hidroksimelatonin’in (6-OHM) hiicre canlilig1 iizerine
etkisi (%). Veriler yiizde ortalamalar1 + standart sapma
seklinde ifade edilmistir (n=8; **: p<0,01; 7 nM, p=0,006;
8 nM, p=0,005; 9 nM, p=0,001).

In vitro PH modelinde 6-OHM’nin koruyucu etKisinin
degerlendirilmesi

In vitro PH modelinde, koruyucu ve tedavi edici ajan
olarak kullanilan 6-OHM, U-118 MG hiicrelerinde 50 uM
6-OHDA ile olusturulan hasar oncesi  farkli
konsantrasyonlarda uygulandiginda, uygulanan tim
konsantrasyonlarda (7 nM, 8 nM ve 9 nM) 6-OHDA nin
olusturdugu hiicresel hasari sirasiyla %18,2, %17,8, %17,3
oraninda azaltmistir, 7 nM konsantrasyonda istatistiksel
olarak anlaml etki goriilmiistiir (n=8; 7 nM, p= 0,021; 8
nM, p=0,062; 9 nM, p= 0,148; Sekil 2A).

In vitro PH modelinde 6-OHM’nin tedavi
etkisinin degerlendirilmesi

U-118 MG hiicrelerinde 50 uM 6-OHDA ile hasar
olusumundan sonra farkli konsantrasyonlarda 6-OHM
uygulandiginda, uygulanan tiim konsantrasyonlarda (7
nM, 8 nM ve 9 nM) 6-OHDA’nin olusturdugu hiicre
hasarini sirastyla %6,7, %6,2, %5 azaltmustir, bu etki 7 nM
ve 8 nM konsantrasyonlarinda istatistiksel olarak anlamli
bulunurken 9 nM konsantrasyonunda istatistiksel olarak
anlamli olmasa da hiicre canliligini arttirmistir (n=8; 7 nM,
p=0,011; 8 nM, p=0,029; 9 nM, p= 0,458; Sekil 2B).
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Sekil 2. A) Glioblastoma (U-118 MG) hiicrelerinde 6-
Hidroksidopamin (6-OHDA) ile hasar olusturmadan 6nce
6-Hidroksimelatonin’in (6-OHM) uygulamasinin hiicre
canliligt Tlizerine koruyucu etkisi (%) (Kontrol ile
karsilagtinlldiginda, ###: p<0,001; 50 uM 6-OHDA grubu
ile karsilagtirlldiginda, **: p -<0,01), B) U-118 MG
hiicrelerinde 6-OHDA ile hasar olusturduktan sonra 6-
OHM uygulamasinin hiicre canliligi iizerine tedavi edici
etkisi (%).Veriler yiizde ortalamalari + standart sapma
seklinde ifade edilmistir (n=8; Kontrol ile
karsilastirildiginda, ###: p<0,001; 50 uM 6-OHDA grubu
ile karsilastirildiginda **: p <0,01).

TARTISMA

Bu ¢alismamizda U118-MG hiicre hattinda, 6-OHDA ile
olusturulan PH modelinde 6-OHM’nin koruyucu ve tedavi
edici etkilerini tespit etmeyi amagladik. Caligmamizin
bulgularina  gore, 6-OHM’nin  uygulanan  tiim
konsantrasyonlarinda hiicre canlilig1 artis gostererek, 6-
OHM’nin hiicreler iizerinde koruyucu ve tedavi edici
etkilerinin oldugu gosterilmistir. PH modelini olusturmak
amaciyla kullanilan 6-OHDA konsantrasyonlari, 6nceden
yaptigimiz  doz-cevap  uygulamalar1  sonuncunda
belirlenmistir. Yedi farkli konsantrasyonda U-118 MG
hiicre hatt1 iizerine uygulanmis ve en uygun konsantrasyon
50 uM olarak belirlenmistir.
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Norodejeneratif hastaliklarin  giintimiiz tip bilimindeki
karmasik ve ¢ok boyutlu dogasi, insan norolojik
sistemlerinin yapisal ve islevsel dinamiklerini derinden
etkilemektedir (29). Bunlarm arasinda en yaygin
olanlardan birisi de PH’dir. Sebepleri heniiz tam olarak
aciga c¢ikartilamamis olsa da g¢esitli mekanizmalar
tizerinden hastaligin semptomatik tedavileri devam
etmektedir. PH’nda 6nemli tedavi potansiyellerinden biri
melatonindir (30). Yapilan c¢alismalarda, melatoninin
sadece PH degil bircok norodejeneratif hastaliklar
iizerinde de tedavi edici ve Onleyici etkilerinin oldugu
rapor edilmistir (30,31). Jimenez-Delgado ve ark. (32),
yaptig1 plasebo kontrollli, randomize, cift kor klinik
calismada, Hoehn ve Yahr dlcegine gore 1-3 arasindaki
Parkinson hastalarina 3 ay boyunca her gin 50 mg
melatonin vermistir. Serbest radikallerin sebep olmasiyla
olusan Lipoperoksitler, bir tahlil kiti (FR12) kullanilarak
kolorimetrik bir yontemle 6l¢iilmiistiir. Ug aylik melatonin
tedavisinin ardindan lipoperoksitlerin plazma seviyeleri
Parkinson hastalarinda plasebo grubuna gore daha diisik
oldugu ve istatistiksel olarak saglikli kontrollerin
seviyesine  yakin  oldugu  sonucuna  ulasilmistir.
Muhammad ve ark. (33), calismalarinda, HT22 (fare
hipokampal noronal hiicre hattr) hiicre hattinda
skopolamin (3 mM) kullanarak oksidatif stres olugturmus,
100 ve 200 pM konsantrasyonlarda melatonin
uygulayarak  bu  konsantrasyonlardaki  melatonin
uygulamasinin noroprotektif ve hafiza fonksiyonlarinda
iyilestirici etkilerinin oldugunu rapor etmislerdir. Lin ve
ark., (34) 10 mg/kg dozunda melatonin, rotenon ile
indiiklenen PH sican modelinde striatumda o-siniiklein
seviyelerini dustiigiinii  ortaya koymustur. Bir diger
calismada, SH-SY5Y  hiicrelerinde  Calyculin A
uygulamasinin noronal yapisal proteinlerin fosforilasyon
diizeylerini anlamli 6l¢iide azalttigi, ancak 50 pM
melatonin  uygulamasiyla bu degisikliklerin kismen
diizeltildigi ve melatoninin  noroprotektif — etkiler
sergiledigi bildirilmistir (35). Ayrica, maneb ve paraquatla
birlikte indiklenen fare PH modelinde, melatoninin
dopaminerjik noéronlar1 koruyarak oksidatif stresi ve
apoptozu engelledigi bildirilmistir (36). MPTP (1-metil-4-
fenil-1,2,3,6-tetrahidropiridin) ile olusturulan fare PH
modelinde, melatoninin mitokondriyal disfonksiyonu ve
ndrodavranigsal bozukluklart hafiflettigi bildirilmistir
(37). Maharaj ve arkadaslarmin (38), yaptigi in vivo
calismada, sican hipokampiisiinde demir ile indiiklenen
lipit peroksidasyonunun ve nekrotisk hiicre hasarinin
azalmasinda, 6-OHM uygulamasinin etkili oldugu
bulunmustur. Yaptigimiz bu calismada ise, melatonin
metabolitlerinden 6-OHM ’nin, 6-OHDA ile oksidatif stres
olugturulan in vitro PH modelinde koruyucu ve tedavi
edici etkisine ulagilmistir. Bulgularimiz literatiirle
paralellik  gostermektedir. 6-OHM’nin  Parkinson
tedavisinde etkili bir ilag olarak kullanilabilmesi igin
hayvan ve klinik ¢aligmalariyla desteklenmesiyle ileride
potansiyel bir Parkinson ilact olarak kullanilabilecegini
diisinmekteyiz.

SONUC
Hiicre kiltirii ortaminda olusturulan in vitro PH
modelinde, koruyucu ve tedavi edici etkiyi tespit

edebilmek i¢in 6-OHM kullanilmigtir. U-118MG hiicre
hattinda 6-OHDA ile oksidatif stres olusturulup in vitro

PH modeli yapilmigtir. Tek bagina 6-OHM 'nin, koruyucu
etkilerine bakmak i¢in Oncesi uygulamasi, tedavi edici
etkisine bakmak i¢in ise sonrasi uygulamalari 7nM, 8nM
ve 9nM konsantrasyonlarda uygulanmistir. Deneyler
sonucunda 6-OHM’nin, U-118 MG hiicre hattinda anlamli
derecede tedavi edici ve koruyucu etkisi bulunmustur.
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Bir Universite Hastanesinde Alt Solunum Yolu Orneklerinden izole Edilen
Pseudomonas aeruginosa Suslarimin Antibiyotik Diren¢ Profili
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0Z

Amag: Pseudomonas aeruginosa'nin neden oldugu alt solunum yolu enfeksiyonlari1 hastanelerde en sik goriilen
enfeksiyonlar arasindadir. Bu ¢aligmada, hastanemizde alt solunum yolu 6rneklerinde tespit edilen P. aeruginosa'nin
izolasyon orani belirlemeyi, antibiyotik duyarliligini tespit ederek ampirik tedaviye rehberlik etmeyi ve direng
gelisimini 6nlemeye yardimci olmay1 amagladik.

Gereg ve Yontemler: 2018-2022 yillar1 arasinda farkli kliniklerden alinan alt solunum yolu kiiltiir numuneleri hastane
kayitlarindan retrospektif olarak incelenmigtir. Bakteriyel tanimlama ve antimikrobiyal duyarlilik i¢in geleneksel
laboratuvar yontemleri ve tam otomatik bakteri tanimlama sistemi VITEK 2 (BioMérieux, Fransa) kullanilmistir.
Bulgular: Alt solunum yolu 6rneklerinin %40"1nda {ireme tespit edilmis ve bunlarin %11'inde P. aeruginosa izole
edilmistir. P. aeruginosa erkek hastalarin %64'tinde ve kadm hastalarin %36'sinda gériilmiis ve erkek hastalarda
goriilme orani anlamli bulunmustur (p<0,001). P. aeruginosa izolasyon orani yogun bakim fiinitelerinde bulunan
hastalarda anlamli derecede yiiksek tespit edilmistir (p<<0,001). En diisiik direng¢ oranlar1 kolistin (%1) ve amikasin
(%4) igin gozlenirken, meropenem, imipenem, sefepim, seftazidim, siprofloksasin ve piperasilin/tazobaktam direnci
%16 ila %33 arasinda degismistir. izolasyon oranlarindaki yillik degisimler anlamli olmasina ragmen (p<0,001),
antibiyotik direnci egilimleri istatistiksel olarak degismemistir.

Sonug: P. aeruginosa agirlikli olarak yogun bakim tinitelerindeki hastalardan izole edilmis olup kolistin ve amikasin
en diisiik direng oranlarini gosterirken, kinolon grubu antibiyotik direnci nispeten yiiksek bulunmustur. Bu bulgularin,
hastanemizdeki mevcut direng profillerinin belirlenmesine ve Pseudomonas enfeksiyonlarinda uygulanan tedavi
yaklagimlarinin sekillendirilmesine katki saglayacagi ongoriilmektedir.

Anahtar Kelimeler: Pseudomonas aeruginosa; alt solunum yolu; antibiyotik duyarlilig.

Antibiotic Resistance Profile of Pseudomonas aeruginosa Strains Isolated from Lower

Respiratory Tract Samples in A University Hospital
ABSTRACT
Aim: Lower respiratory tract infections caused by Pseudomonas aeruginosa are among the most common infections
in hospitals. In this study, we aimed to determine the isolation rates of P. aeruginosa detected in lower respiratory tract
samples in our hospital, to guide empirical treatment by determining antibiotic susceptibility and to help prevent
resistance development.
Material and Methods: Lower respiratory tract specimens obtained from different clinics between 2018 and 2022
were retrospectively analysed from hospital records. Traditional laboratory methods and a fully automated bacterial
identification system VITEK 2 (BioM¢érieux, France) were used for bacterial identification and antimicrobial
susceptibility.
Results: Growth was detected in 40% of the lower respiratory tract samples and P. aeruginosa was isolated in 11% of
them. P. aeruginosa was found in 64% of males and 36% of females, with a significant prevalence in male patients
(p<0.001). P. aeruginosa isolation rate was significantly higher in ICU patients (p<0.001). The lowest resistance rates
were observed for colistin (1%) and amikacin (4%), while meropenem, imipenem, cefepime, ceftazidime, ciprofloxacin
and piperacillin/tazobactam resistance ranged from 16% to 33%. Although annual changes in isolation rates were
significant (p<0.001), antibiotic resistance trends did not change statistically.
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Conclusion: P. aeruginosa was isolated predominantly
from patients in intensive care units and colistin and
amikacin showed the lowest resistance rates, while
quinolone group antibiotic resistance was relatively high.
These findings are expected to contribute to the
determination of the current resistance profiles in our
hospital and to the shaping of the treatment approaches
applied in Pseudomonas infections.

Keywords: Pseudomonas aeruginosa; lower respiratory
tract; antibiotic susceptibility.

GIRIS

Pseudomonas aeruginosa’nin neden oldugu alt solunum
yolu enfeksiyonlar1 (ASYE) hastanede yatan hastalarda,
ozellikle de yogun bakim iinitelerinde (YBU) yaygin
olarak goriilmektedir. Artan antimikrobiyal direng
nedeniyle, P. aeruginosa enfeksiyonlar1 mortalite ve
morbiditeyi dnemli dl¢lide etkilemektedir. Diinya ¢apinda
ilk bes bakteriyel 6lim nedeni arasinda yer alan bu
enfeksiyonlar ayrica hastanede kalis siiresinin uzamasina,
saglik hizmeti maliyetlerinin artmasina ve is giicli kaybina
neden olmaktadir (1,2).

ABD Hastalik Kontrol ve Korunma Merkezlerine (CDC)
gore, P. aeruginosa enfeksiyonlart hastane kaynakli
enfeksiyonlar arasinda dordiincii siradadir. P. aeruginosa
rezervuarlar1 arasinda dezenfektanlar, solunum cihazlari,
lavabolar ve temizlik ekipmanlari yer almakla birlikte
bulagma hastane  personeli aracilifiyla  kolayca
gerceklesmektedir (3,4).

P. aeruginosa birgok antibiyotige karsi dogal olarak
direnglidir ve hizla daha fazla diren¢ kazanarak tedaviyi
zorlastirabilir. Kismen gereksiz antibiyotik kullanimina
bagli olarak artan direng¢ oranlari, diren¢ profillerini
anlama ihtiyacin1 vurgulamaktadir.

Bu c¢aligma, etkili tedaviyi desteklemek ve direnci
azaltmak i¢in alt solunum yolu O&rneklerinden P.
aeruginosa'min antibiyotik duyarliliklarini belirlemeyi
amaglamaktadir (5,6).

GEREC VE YONTEMLER

Cesitli kliniklerden 2018-2022 yillart arasinda, toplanan
alt solunum yolu 6rnekleri (balgam, bronkoalveolar lavaj
ve plevral sivi dahil) kiiltiir sonuglar1 retrospektif olarak
analiz edildi.

Ornekler %5 koyun kanli, ¢ikolatali agar ve EMB agara
(RTA, Tiirkiye) ekildi ve etiivde 18-24 saat, 35+ 2 C°’de
inkiibe edildi. Kiiltiirde goriilen liremelerin inflamasyon
veya kontaminasyon ayirimi i¢in Gram boyama ve Bartlett
skorlamast  kullanildi.  Besiyerinde  saf  {ireyen
bakterilerden Gram boyama sonucu Gram negatif olanlar
icin biyokimyasal testler yapildi. Oksidaz pozitif
fermantatif olmadig: tespit edilen koloniler identifikasyon
ve antibiyotik duyarliliklarinin belirlenmesi amaciyla tam
otomatize VITEK 2 sistemine (bioMérieux, Fransa) alindi.
P. aeruginosa'min antibiyotik duyarliliklarinda kolistin
icin s1v1 mikrodiliisyon yontemi kullanildi. Sonuglar 2022
EUCAST standartlarina gore degerlendirildi (7,8).
EUCAST, 2020 yilindan itibaren bazi antimikrobiyaller
icin MIK ve disk difiizyon limitlerini degistirmis ve S, I, R
kategorileri  gilincellenmistir. 2020  Oncesi  veriler
diizeltilmis kolistin MIK degerlerini yansitmaktadir.
Piperasilin/tazobaktam, sefepim, seftazidim, imipenem ve
siprofloksasin i¢in 2020 sonrasi sonuglar1 “duyarli, yiiksek

doz” (I) kategorisini icermektedir. Calismamizda 2020 yili
ve sonrasinda elde edilen bu kategorideki veriler duyarli
olarak kabul edildi (9). Amikasin, sefepim, seftazidim,
siprofloksasin, kolistin, imipenem, meropenem ve
piperasilin/tazobaktam igin direng egilimlerini analiz ettik
ve hastalar cinsiyet ve klinige gore siniflandirildi.

Bu ¢alisma Bolu Abant izzet Baysal Universitesi Klinik
Arastirmalar Etik Kurul Bagkanlig: tarafindan 28.06.2022
tarihli oturumda, Karar No: 265 ile izni alinmustir.
istatistiksel Analiz

Istatistiksel analiz i¢in IBM SPSS programi kullanild: ve
p<0.05 anlamli kabul edildi. Tek gruplu kategorik
degiskenlerin beklenen degerden (kategorilerin esit
oranlar1) farkli olup olmadigini analiz etmek i¢in Ki-Kare
(%2) uyum iyiligi testi kullanildi. Veri dagilimina bagh
olarak, yillara gore antibiyotikler arasindaki farkliliklar
icin Pearson'un Ki-Kare testi veya Fisher'in Kesin testi
kullanildt.

BULGULAR

Laboratuvarimiza 2018 ve 2022 yillar1 arasinda,
gonderilen toplam 9950 alt solunum yolu Orneginin
4055'inde (%40) iireme olmustur. Ureme tespit edilen alt
solunum yolu 6rneklerinin 437'sinden (%11) kiiltiirde P.
aeuriginosa izole edilmistir (Sekil 1).

Ornek Miktari

2500
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T
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Ureme var

20 2019 Pseudomonas

2020
2021
2022

2018 2019 2020 2021 2022

HPseudomonas 63 66 69 102 137
Ureme var 391 487 468 73 887
EToplam 1847 1835 1517 2250 2541

Sekil 1. Klinik drnek, 6rnek miktar1 ve tireme sayilari

Yillara gére P. aeuriginosa izolasyon oranlar1 2018 yilinda
63 (%10), 2019 yilinda 66 (%10), 2020 yilinda 69 (%11),
2021 yilinda 102 (%10) ve 2022 yilinda 137 (%11) olarak
tespit edildi. Ureme olan ve olmayanlar arasinda 2022
yilinda anlamli bir fark yoktu (p=0,054). Diger yillardaki
ireme ve P. aeruginosa dagilimlar1 beklenen degerden
anlamli derecede farkli bulunmustur (p<0,001) (Tablo 1).
Laboratuvarimizda alt solunum yolu orneklerinde P.
aeruginosa saptanan 437 hastanin 2781 (%64) erkek,
159'u (%36) kadindi. Cinsiyete gore, alt solunum
yollarinda P. aeuriginosa bakterilerinin izolasyonu erkek
hastalarda istatistiksel olarak anlamliydi (p<0,001) (Tablo
2). izolatlarin kliniklere gére dagilimi yogun bakimda 272
(%62), yatakli servislerde 88 (%20) ve polikliniklerde 77
(%18) seklindeydi. YBU’ de yatan hastalardan izole edilen
P. aeuriginosa izolatlarmm orani, servis ve poliklinik
hastalarindan anlamli derecede yiiksekti (p<0,001) (Tablo
3).
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Tablo 1. Yillara gore lireme saptanan toplam alt solunum yolu 6rnegi ve P. aeruginosa iiremesi

Yil Var Yok Toplam isﬁt?:iitgi p
n % n % n

2018 Alt solunum yolu 6rnegi 557 30,2 1290 69,8 1847 290,9 <0,001
P. aeruginosa tiremesi 63 11,3 493 88,7 556 330,4 <0,001

Alt solunum yolu 6rnegi 616 33,6 1219 66,4 1835 198,1 <0,001

2019 P. aeruginosa iiremesi 66 10,7 550 89,3 616 380,3 <0,001
2020 Alt solunum yolu 6rnegi 622 41,0 895 59,0 1517 49,1 <0,001
P. aeruginosa tiremesi 69 11,1 553 88,9 622 376,6 <0,001

2021 Alt solunum yolu 6rnegi 1038 | 46,1 1212 53,9 2250 13,5 <0,001
P. aeruginosa tiremesi 102 9,8 935 90,2 1037 666,8 <0,001

2022 Alt solunum yolu 6rnegi 1222 | 48,1 1319 51,9 2541 3,7 0,054
P. aeruginosa tiremesi 137 11,2 1085 88,8 1222 735,4 <0,001

Tablo 2. Toplam alt solunum yolunda P. aeruginosa bakteri {iremesi saptanan hastalarin cinsiyetleri
Kadin Erkek Toplam ¥ test istatistigi p
n (%) n (%) n
159(36,7) 278(63,6) 437 32,3 <0,001
Tablo 3. Toplam alt solunum yolunda P. aeruginosa bakteri {iremesi saptanan hastalarin klinik dagilim
Yatakl Servis Yogun Bakim Poliklinik Toplam 2 test p
n (%) n (%) n (%) n istatistigi
88 (20,1) 272 (62,3) 77(17,6) 437 164,8 <0,001

Laboratuvarimiza gonderilen alt solunum yolu 6rneklerinden
izole edilen P. aeruginosa suslarinin en diisiik direng oranlari
%1 orani ile kolistine ve %4 orani ile amikasine karsi
olmustur. Diger antibiyotik direng oranlari meropenem %16,
imipenem %24, sefepim %26, seftazidim %27,
siprofloksasin %30, piperasilin/tazobaktam %33 olarak
belirlenmistir.

Tablo 4. Antibiyotik direng oranlarinin yillara gore degisimi

Yillara gore antibiyotik direng oranlarindaki degisimler
Sekil 2'de gosterilmektedir. Tablo 4’de P. aeruginosa
bakterisine karst antibiyotik diren¢ oranlari yillara gore
kargilagtirilmaktadir. Antibiyotik direng oranlariin yillara
gore dagiliminda istatistiksel olarak anlamli bir fark
bulunmamustir.

2018 2019 2020 2021 2022 Toplam 0 | P
IAntibiyotik n=63 | % [ n=66 | % | n=69 | % | n=102 | % | n=137 | % | (n/437) degeri
Amikasin 3 4,8 3 4,5 4 5,8 5 4,9 4 2,9 | 19/437 | 4,3 10,8442
Sefepim 17 |27,01 13 |19,7| 24 |34,8| 26 |255| 35 |255|115/437 (26,3]|0,388°
Seftazidim 16 |254| 13 |19,7| 22 |31,9| 25 |245| 40 |29,2|116/437 [26,5]0,501°
Siprofloksasin 19 |30,2| 15 |22,7| 20 |29,0| 35 |34,3| 40 |29,2|129/437 [29,5]|0,623°
Kolistin 1 1,6 0 0,0 1 1,4 1 1,0 0 0,0 | 3/437 | 0,7 [0,3832
imipenem 13 |20,6| 12 |18,2| 16 |23,2| 25 |245| 41 |29,9|107/437 [24,4]|0,382°
Levofloksasin 23 |365| 18 [27,3| 26 |37,7| 38 |37,3| 47 |34,3|152/437 [34,7|0,687°
Meropenem 10 |159| 8 [12,1] 13 (18,8 10 9,8 31 |22,6| 72/437 [16,4]|0,082°
TZP 22 (349| 18 |273| 26 |37,7| 29 |28,4| 49 |35,8|144/437|32,9|0,524°

TZP: Piperasilin/ tazobaktam, a: Fisher'in kesin testi. b: Pearson ki-kare testi

e

Direng
(%)

50 O = -y -

° °
° - °
2018 2019 2020 2021

{n=66) (ne69) n=102) (n=137)

Sekil 2.
degisimi

Antibiyotik diren¢ oranlarinin yillara gore
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TARTISMA

Alt solunum yolu enfeksiyonlar1 yasami tehdit eden en
yaygin enfeksiyonlar arasindadir (10). Ulusal ¢aligmalar,
alt solunum yollarinda P. aeruginosa izolasyon oranim %7
ila %19,2 olarak bildirmektedir (11,12). Tirkiye'deki
Ulusal Saghk Hizmeti Iligkili Enfeksiyonlar Siirveyans
Agi'na (USHIESA) gore, saglik hizmeti iliskili
enfeksiyonlarda pseudomonas enfeksiyonu prevalansi
%10,8'dir ve bu izolat en sik solunum yolu
enfeksiyonlarinda goriilmektedir (13).

Gales ve arkadaslari tarafindan yiiriitiilen Uluslararasi
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SENTRY Antimikrobiyal Siirveyans Programi, kiiresel
olarak 70067 izolattan 6631'inin P. aeruginosa oldugunu
ve solunum yolunun birincil izolasyon bdlgesi oldugunu
bulmustur (14). Cin'de Ulusal Hastane Enfeksiyonu
Stirveyans Sistemi (NNISS) wverileri 1999-2007 yillar
arasindaki ¢aligmalarda P. aeruginosa'ya bagl alt solunum
yolu enfeksiyonu insidansinin = %12-13  oldugunu
gostermistir (15). Caligmamizda 4055 alt solunum yolu
orneginde P. aeruginosa izolasyon orami %11 olarak
bulunmus olup yapilan c¢alismalarla uyumlu oldugu
gOriilmistiir.

Ulusal ve uluslararasi caligmalarda, P. aeruginosa
enfeksiyonu goriilen hastalarda cinsiyet dagilimi %4,4-
56,8 kadmn ve %43,2-95,6 erkek arasinda degismektedir
(12,16). Tirkiye icin Avrupa Antimikrobiyal Direng
Siirveyans verileri (2021) %60 erkek izolasyon orani
bildirmistir (17). Bulgularimiz, %40 kadin ve %60 erkek
dagilimu ile Tiirkiye ortalamalari ile uyumludur.

P. aeruginosa, YBU’lerinde yatan hastalarda en stk
goriilen firsatg1 patojenlerden biridir ve diinya genelinde
hastane enfeksiyonlarimin %10-15'inden sorumludur (18).
Tiirkiye'de yapilan ulusal ¢alismalar, YBU hastalarindan
P. aeruginosa izolasyon oranlarmin klinik 6rnekleme
bagli olarak %12,2 ile %78 arasinda degistigini
gostermigtir  (19,20). Calismamizda, wulusal verilerle
uyumlu olarak 272 (%62) P. aeruginosa izolati alt
solunum yolu Orneklerinden elde edilmistir. Yillik
izolasyon oranlar1 2018'den 2022'ye kadar sirasiyla %57,
%50, %57, %68 ve %67 olup 2021'den itibaren belirgin bir
artig gostermistir. Bu artis, COVID-19 pandemisi siirecine
denk gelmesi nedeniyle hastanede yatan hasta
sayilarindaki artigla iligkili olabilecegi diistiniilmiistiir.
Son yillarda, P. aeruginosa'mmn artan antibiyotik direnci
kiiresel bir endise haline gelmis ve direngli enfeksiyonlar
icin tedavi segeneklerini 6nemli Slglide sinirlandirmigtir
(5). Calismamizda P. aeruginosa'ya karsi direng oranlart
su sekildeydi: piperasilin/tazobaktam %33, siprofloksasin
%30, seftazidim %27, sefepim %26, imipenem %24,
meropenem %216, amikasin %4 ve kolistin %1. EUCAST
standartlar1 tarafindan 6nerilen mikrodiliisyon yontemiyle
teyit edilen kolistin direnci %]1'dir. Ulusal ¢aligmalarda
kolistin diren¢ oranlar1 %2,7 ile %]11,1 arasinda
bildirilirken, uluslararast ¢aligmalarda bu oran %0-3
arasinda bulunmustur (21-23). Calismamizdaki kolistin
direnci orani, 2016 yilinda Ulusal Antimikrobiyal Direng
Siirveyans Sistemi (UAMDSS) tarafindan bildirilen %5,2
oranindan daha diisiiktiir (24). Bu diigiik direng orani,
kolistinin ~ hastanemizdeki  kullanim  politikalarina
gosterilen 6zeni diistindiirmektedir.

Konsantrasyona bagli bakterisidal antibiyotikler olan
aminoglikozidler, P. aeruginosa enfeksiyonlarini tedavi
etmek i¢in yaygm olarak kullanilmaktadir, ancak
nefrotoksisite, ototoksisite ve nadiren ndromiiskiiler blokaj
gibi yan etkilerle iliskilidir. Bu nedenle uzun siireli
kullanim sirasinda kan seviyelerinin izlenmesi ¢ok
onemlidir. Ayrica amikasin daha c¢ok pseudomonaslara
bagl idrar yolu enfeksiyonlarinda tercih edilse de coklu
dirence sahip solunum yolu enfeksiyonlarinda kombine
tedavilerde de tercih edilebilmektedir. Calismamizda
amikasin direng oran1 %4 olup test edilen en etkili ikinci
antibiyotiktir. Ulusal ve uluslararasi ¢aligmalar amikasin
direng oranlarmi %7 ile %35 arasinda bildirirken,
UAMDSS verileri %23,2 ve 2017-2021 yillar1 arasinda

Tiirkiye igin Avrupa siirveyans verileri %15,7-26,7
oranlarini gostermektedir (12,17,24,25). Calismamizdaki
nispeten diislik diren¢ orani, muhtemelen potansiyel yan
etkilerinin bir sonucu olarak hastanemizde amikasinin
smnirlt  kullanimindan ~ kaynaklaniyor  olabilecegini
diigiindiirmtistir.

Fermente olmayan Gram-negatif bir bakteri olan P.
aeruginosa, benzilpenisilinler, birinci ve ikinci nesil
sefalosporinler ve glikopeptitler dahil olmak {izere bir¢ok
antibakteriyel ajana kars1 dogal olarak direnglidir. Sonug
olarak, anti-pseudomonal penisilinler, sefalosporinler,
karbapenemler ~ ve  kinolonlar ~ P.  aeruginosa
enfeksiyonlarmin tedavisinde tercih edilen antimikrobiyal
ajanlardir. Calismamizda, piperasilin/tazobaktam %33 ile
en yiiksek direng oranini gdstermis olup, %10 ile %96,43
arasinda degisen diren¢ oranlar1 bildiren ulusal ve
uluslararasi verilerle uyumludur (11,26-28). UAMDSS ve
Avrupa siirveyans verilerine gore, Tiirkiye'de piperasilin /
tazobaktam direnci %30,1 ile %37,2 arasindadir (17,24).
Hastanemizde  piperasilin ~ /  tazobaktamin  sik
kullanilmasinin  bu yiiksek diren¢ oranina katkida
bulundugu diistiniilmiistiir. Benzer sekilde,
calismamizdaki seftazidim ve sefepim direng oranlar
sirastyla %27 ve %26 olup, bu antibiyotikler igin direng
oranlarim1 %8 ile %60,9 arasinda bildiren ulusal ve
uluslararasi verilerle uyumludur (11,17,22,26).
Karbapenemler Gram-pozitif koklar, gram-negatif basiller
ve anaeroblar dahil olmak {izere genis bir bakteri
yelpazesine  karst  etkili  bakterisidal  beta-laktam
antibiyotiklerdir. Ancak, tiim antibiyotiklere direng
gosteren karbapenemaz iireten P. aeruginosa suslarmin
artist endise vericidir. Calismamizda imipenem ve
meropenem i¢in direng oranlari sirasiyla %24,4 ve %16,4
olup UAMDSS'de (%46,1) ve Avrupa siirveyans
verilerinde (%36,2-39) bildirilen oranlardan distiktiir
ancak ulusal calismalarla uyumludur (17,19,24,28,30).
Caligmalar incelendiginde daha yiiksek direng oranlarina
sahip olan caligmalarin daha ¢ok invaziv numuneleri
iceren siirveyans c¢alismalarindan olustugu goriilmiistiir.
Antipsddomonal tedavide karbapenemlerin daha fazla
tercih edilmesi, bu antibiyotiklere kars1 direng gelisimini
onlemek i¢in antibiyotiklerin dikkatli ve bilingli bir sekilde
kullanilmasinin ne kadar 6nemli oldugunu géstermektedir.
Sentetik antibakteriyel ajanlar olan kinolonlar, P.
aeruginosa enfeksiyonlarinin tedavisinde yaygin olarak
kullanilmaktadir. Caligmamizda siprofloksasine karsi
direng %29,5 ila %34,5 arasinda degismekte olup ulusal
calismalar (%14-56) ve uluslararasi ¢aligmalarla (%45,4-
52) karsilastirildiginda oranlarin uyumlu diizeyde oldugu
gozlenmistir. UAMDSS verileri kinolon direncini %37,7
olarak bildirirken, Avrupa siirveyans verileri Tiirkiye'de
direng oranlarin1 %31 ile %35,6 arasinda gostermektedir
(17,24,29).

Bulgularimiz, muhtemelen  hastanemizdeki  tedavi
rejimlerinde stk ve kontrolsiiz kullanimlart nedeniyle,
diger antimikrobiyallere kiyasla kinolonlara karsi daha
yiiksek direng oldugunu gostermektedir. Bu durum, direng
gelisimini azaltmak i¢in kinolon kullaniminin optimize
edilmesinin 6nemini vurgulamaktadir.

Farkli yillarda alt solunum yollarindan izole edilen P.
aeruginosa'nin izolasyon oranlar1 ve en diisiik/en yiiksek
antibiyotik direng oranlar1 Tablo 5'te gosterilmistir.
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Tablo 5. Cesitli yillarda yapilan ait solunum yolundan izole edilen P. aeruginosa bakterisine ait izolasyon oranlar1 ve en diisiik/yiiksek antibiyotik direng oranlari

% - Pseudomonas Alt Solunum Yolu o 0Ty . En yiiksek Direng Profili
Calisma Adi Yih Ornek Tiirii Toplam Sayis1 izolasyonu Pseudomonas Say1 En diisiik Direnc¢ Profili (%Direncli) (%Direncli)
Endotrakeal aspirat, : .
Gazi (30) 2008-2010 BAL, Balgam, 835 Gram negatif 414 414 (%48 5) Amikasin (%13,3) Siprofloksasin (%41,5),
Imipenem (%34)
Korunmus firca
. . . Amikasin (%27,3) ve Piperasilin- Sefotaksim (%80) ; Sefepim
- - 0,
Kiime (26) 2008-2010 Trakeal aspirat 193 non-fermantatif 55 55 (% 31,1) tazobaktam (%34,5) (%60,9)
. —_— Piperasilin-tazobaktam (%42)
- 0, 0,
Fatima (25) 2010-2011 Solunum yolu 498 hasta 120 120 (%24) Imipenem (%24) Sefepim (%40)
. . Piperasilin-tazobaktam (%4,9) ve Sefepim (%36,27)
0,
Tripathi (28) |[2011 Solunum yolu 298 hasta 102 102 (%34,23) imipenem (%5.88) direnli Seftazidim (%35,3)
Alt Solunum Yolu
-- . (BAL, trakeal aspirat, 0 0 0 C Piperasilin-tazobaktam
Ozer (19) 2012-2014 Balgam ve Plevra 1516 hasta 215 (%14,2) 215 (%14,2) Meropenem (%8,9) ve Sefepim (%9,4) (%18,1), seftazidim (%11,3)
S1VIS)
. Kolistin (%2,7), imipenem ve Amikasin (%28,9), Gentamisin
- - 0, 0,
Ece (12) 2012-2014 Alt Solunum Yolu 2739 no- fermantatif 559 (%20,4) 96 (%19,2) Meropenem (%13.4). (%24)
samad (27) | 2014 Solunum yolu 615 354 (%57,56) 71 (%20,05) Amikasin (%7,14) P'peras(ﬂ/:lg'gafg)baktam
Alt Solunum Yolu
Karapinar ) (BAL, bronkoskopik . o o Sefepim (%8) ; Piperasilin-tazobaktam | imipenem (%33) ; Meropenem
(1) 2016-2017 aspirasyon, Balgam ve 5367 toplam érnek 378 (%7) 378 (%7) (%10) (9%25)
Aclik mide suyu)
- . S Imipenem (%26,9) ;
- 0, 0 0 0,
Kocak (21) 2016-2018 Balgam, BAL 641 Gram negatif 81 (%12,6) %12,6 Kolistin (%11,1) ve Amikasin (%16,3) Meropenem (%26,3)
Sarwar (23) 2018-2020 Solunum yolu 819 256 (%31,3) 256 (%31,3) Piperasilin-tazobaktam (%30,9) Siprofloksasin (%46,7)
1724 6rnek
Atray (22) 2019-2020 Solunum yolu 307 kiiltiir pozitif 76 (%25,33) 76 (%25,33) Piperasilin-tazobaktam (%7,8) Seftazidim (%28,9)
(%17,8) Gram negatif
1 i 0,
Kayabasi (29) | 2019-2020 | _AltSolunumyolu 1535 \on fermantatif 160 (%48) 160 (%48) Kolistin (%5) ve Amikasin (%15) Siprofloksasin (%56),

(Balgam, DTA, BAL)

Seftazidim (%55)

Gr -: Gram negatif
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Sonu¢ olarak, 2021 yili itibariyle alt solunum yolu
enfeksiyonlarinda pseudomonas izolasyon oraninda bir
artis gézlenmistir. Ayrica, P. aeruginosa agirlikli olarak
YBU’lerindeki hastalardan izole edilmis ve kolistin ve
amikasin en diisiik diren¢ oranlarini gosterirken, kinolon
grubu antibiyotik direnci nispeten yiiksek bulunmustur. Bu
bulgularin, hastanemizdeki mevcut direng profillerinin

belirlenmesine  ve

Pseudomonas  enfeksiyonlarinda

uygulanan tedavi yaklagimlarinin sekillendirilmesine katki
saglayacagi ongoriilmektedir.
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The Effect of Basic Life Support Training based on Web-Based Application on
Perceived Learning, Knowledge, Satisfaction and Self-Confidence: A Mixed
Method Study
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ABSTRACT

Aim: Computer-assisted learning provides students with the opportunity to access and reuse the material at any time
and supports self-directed learning. This study aims to evaluate the effect of a web-based application for basic life
support training on nursing students' perceived learning, knowledge, satisfaction and self-confidence.

Material and methods: In the initial phase of the study, an application with basic life support was developed.
Subsequently, students were divided into intervention and control groups, and the forms and scales used for data
collection were administered as pre- and post-tests. In the qualitative phase, focus group discussions were conducted
with 12 students who used the application, using a semi-structured interview form. Descriptive analysis was used for
quantitative data and thematic analysis was used for qualitative data.

Results: Students using the application showed no significant difference between the knowledge, perceived learning,
satisfaction and self- confidence scores, but all the scores of the intervention group were higher. Two themes were
identified: (I) Gains from experiences, (I1) Criticism and development of the application.

Conclusion: It has been observed that web-based simulation application is a useful method in achieving learning
outcomes in the cognitive domain and also positively affects psychomotor applications. In addition, it has been found
that the application provides individual gains and positively affects learning experiences.

Keywords: Gamification; nursing students; nursing education; teaching method.

Web Tabanh Uygulamaya Dayah Temel Yasam Destegi ESitiminin Algilanan Ogrenme,

Bilgi, Memnuniyet ve Ozgiiven Uzerindeki Etkisi: Bir Karma Yéntem Calismasi
(0Y7
Amag: Bilgisayar destekli 6grenme, d6grencilere materyale istedikleri zaman erisme ve tekrar kullanma olanag: saglar
ve Oz-yonelimli 6grenmeyi destekler. Bu ¢alisma, temel yasam destegi egitimi i¢in web tabanli bir uygulamanin
hemsirelik dgrencilerinin algilanan 6grenme, bilgi, memnuniyet ve 6zgiivenleri iizerindeki etkisini degerlendirmeyi
amacglamaktadir.
Gereg¢ ve Yontemler: Caligmanin ilk asamasinda temel yasam destegini iceren bir uygulama gelistirilmistir. Daha
sonra, dgrenciler miidahale ve kontrol gruplarina ayrilmis ve veri toplama i¢in kullanilan form ve 6lgekler 6n ve son
test olarak uygulanmustir. Nitel agamada ise uygulamayi kullanan 12 6grenci ile yar1 yapilandirilmig goriisme formu
kullanilarak odak grup goriismeleri gergeklestirilmistir. Nicel veriler i¢in betimsel analiz, nitel veriler icin ise tematik
analiz kullanilmistir.
Bulgular: Uygulamay: kullanan 6grencilerin bilgi, algilanan 6grenme, memnuniyet ve Ozgiiven puanlari arasinda
anlamh bir fark goriilmezken, miidahale grubunun tiim puanlar1 daha yiiksek ¢ikmistir. iki tema elde edilmistir: (I)
Deneyimlerden elde edilen kazanimlar, (II) Elestiri ve uygulamanin gelistirilmesi.
Sonug: Web tabanli simiilasyon uygulamasinin biligsel alanda 6grenme ¢iktilarina ulagsmada faydali bir yontem oldugu
ve psikomotor uygulamalari da olumlu yonde etkiledigi gorilmiistiir. Ayrica uygulamanin bireysel kazanimlar
sagladig1 ve 6grenme deneyimlerini olumlu yonde etkiledigi tespit edilmistir.
Anahtar Kelimeler: Oyunlastirma; hemsirelik 6grencileri; hemsirelik egitimi; 6gretim yontemi.
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INTRODUCTION

Nursing education is a comprehensive process that
integrates theoretical and clinical learning and aims to gain
knowledge and skills together. Nurse educators guide
students to achieve specific learning outcomes aligned
with nursing professional standards. Holistic learning that
focuses on cognitive, emotional and psychomotor learning
areas is achieved through innovative learning methods
(1,2). As technology advances, high-fidelity simulations,
standardized patients, serious games, scenario-based
videos, and concept maps are increasingly used in health
education to develop both technical and non-technical
skills (1,3,4). Simulation applications in nursing education
help students integrate knowledge and skills, learn through
practice, refine their performance, and minimize errors in
clinical practice by simulating real-life situations that
enhance theoretical understanding, skill development, and
critical thinking (5,6).

Web based computer learning is one of the methods
preferred by institutions in crowded groups, few
instructors and a limited clinical area. With the onset of
coronavirus disease, teaching skills and knowledge
through distance learning has become popular in the field
of education. It provides students to access and reuse the
material at any time and supports self-directed learning.
Moreover, they can be used individually and in groups,
create less stress for educators and students, are easy to
use, not necessary a professional team, and have lower
costs compared to high-fidelity simulators (4,7,8). The use
of these materials ensure that students are better prepared
for real-world clinical environments and reinforces the
transformation of theoretical knowledge into practice. It
creates a positive impact on student motivation, teamwork,
perception, attitude, anxiety, satisfaction and self-
confidence  (3,9,10,13). According to literature,
simulation-based teaching methods have been used to
improve  students' basic/advanced life  support
practices/skills and have showed similar beneficial effects
on nursing students as compared to traditional method (11-
13).

Furthermore, digital education tools support nursing
education and should be added to the curriculum. It has
been concluded that digital tools provide various
advantages in improving learning outcomes and creating a
more engaging and enjoyable environment for students
(4,13).

Understanding the effectiveness of educational methods
across cognitive, affective, and psychomotor domains
remains an ongoing research area in nursing education.
Addressing this gap, the authors investigated the impact of
a computer-based basic life support (BLS) application on
nursing students' skills using a mixed-method approach.
Therefore, we aimed to examine the effect of a web-based
simulation application (WBSA) developed for BLS
training on nursing students' knowledge, satisfaction, self-
confidence, and perceived learning levels by using mixed
method.

MATERIAL AND METHODS

Study design and sampling method

The study was conducted with mixed method approach
(14). The study population consisted of 200 third-year
nursing students. We assumed a Cohen's d of 0.5 for the
power analysis (15). Assuming a 95% confidence level, an
alpha value of 0.05, and a power of 0.7 led to a calculated
sample size of 34 participants per group for a t-test.
Participants were randomly assigned to intervention and
control groups using a simple random number table
generated by an online service
(https://iwww.random.org/lists/). Assignment to the groups
was done by an independent nurse researcher.

In the qualitative stage, the purposive sampling method
(n=12) was used. The exclusion criteria were as follows:
students with BLS experience in clinical practice, those
who had participated in first aid courses, or international
students. Participants who wanted to leave at any point of
the study and failed to complete all stages of the training
program (2 students) and failed to fill in the data collection
tools (2 students) were excluded from the study (Figure 1).

Those meeting the
inclusion criteria (n-
72) '
Pre-tests (n=36) Pre-tests (n=34)
~Peorsonal informsation ~Persoual infosioation
form fora
Those eaxcluded (n—<4) -BLS knowledge level -BLS knowledge level

-failed to fill in the data
collection tools (n=2)

-failed to attend the CPR

foroa

-Scale for student
satsfaction and self-

rullu
~Scale for studcnt
satisfaction and sclf-

training (n=2)

CPR training (n—34)

confidence in leaming

confidence in leaming
— .

CPR training (n=34)

4-wecks of web-basced
simulation application

-Scale for student
satisfaction and self-

Focus-group interviews were
conducted with 12 nursing
students using the semi-
structured Interview form.

Figure 1. Study flow chart
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Web-Based Simulation Application
Researchers developed a web-based program with a
simple, user-friendly interface using Unity (Unity

Software Inc, Unity Technologies, San Francisco, US,
2022.1.23). It was a game development platform, to teach
adult BLS skills. The BLS training content was developed
in accordance with the guidelines (16-17). The application
simulated a BLS case based on a heart attack scenario in a
shopping mall, reflecting the real environment (Figure 2).

Figure 2. Web-based simulation scenario

After logging in with a username and password via a web-
based link, students watch a 6-minute, 51-second video
explaining the steps of the BLS application and then
perform these steps by answering evaluation questions. In
the application steps, different modules (steps of modules:
checking consciousness, opening the airway, checking
circulation, deciding and starting CPR, managing BLS
correctly, and terminating CPR) were performed by
students using the mouse (Figure 3, Figure 4).

<

Figure 3. Starting compressions in a patient with cardiac
arrest

Figure 4. Use of automated external defibrillators

The web-based simulation application in this study was
prepared by utilizing the recent guidelines. Then continue
to the features of the application. In this application,
relevant instructions and information were presented to
students with information boxes, and students were
directed to the previous step in case of incorrect
applications. Students progressed by completing the
expected action correctly. At the end of the application, a
report containing the student's performance data was
produced to provide students to evaluation the deficiencies
or incorrect applications they made during the application
in the report. The duration of the application was
approximately 15-20 minutes. The content validity and
quality of the application were evaluated by four experts,
and a pilot study was carried out with 10 students and
necessary adjustments were made.

Data collection forms

Personal Information Form: It consisted of socio-
demographic questions such as the participants’ age,
gender, and the type of school/high school they graduated
from.

BLS Knowledge Level Form: It was prepared by the
researchers according to literature. It consisted of 20
questions about BLS knowledge (16-17). Each question
was worth "1 point”, and the evaluation was made over a
total of 20 points.

Scale for student satisfaction and self-confidence in
learning: It was published by the National League for
Nurses (NLN) (18). The scale consists of a total of 13
items in a 5-point Likert scale with two sub-dimensions:
“student satisfaction” and “self-confidence in learning”.
The score is obtained from the sum of the items. The
highest possible total score on the scale is 65, and the
lowest is 13. A higher total score indicates greater
satisfaction and self-confidence. While the internal
consistency coefficient of the scale was reported as 0.94
(19), it was found to be 0.90 in the current study.

The Perceived Learning Scale (PLS): It was developed
by Rovai et al., (20) and was adapted to Turkish by
Albayrak et al., (21). The scale consisted of 9 Likert-type
items and three factors: cognitive, affective, and
psychomotor. Items 2 and 7 of the scale are scored in the
opposite direction. Scores between 9 and 63 are obtained
from the scale. Students with higher scores on the scale are
interpreted as having higher perceptions of learning. While
the internal consistency coefficient of the scale was
reported as 0.86 (21), it was found to be 0.70 in the current
study.

The semi-structured interview form

The form was created by the researchers to gather students'
thoughts, feelings, and experiences regarding the impact of
games on learning BLS knowledge and skills (8). The
semi-structured interview form consisted of four open-
ended questions (Supplementary 1).

Data Collection

The data was collected between September and December
2022. Both groups received three hours of face-to-face
BLS training. Before the training, participants' socio-
demographic features, BLS knowledge, satisfaction, self-
confidence, and perceived learning variables were
collected with relevant forms. Afterwards, the researcher
showed the BLS application steps to the students in both
groups on low-reality mannequins, and all students
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performed BLS on the CPR mannequin. Then, the
intervention group used the WBSA containing BLS for
four weeks. They logged in to the web-based module via
remote access using their usernames and passwords. At the
end of four weeks, the same measurement tools were used
to collect the post-test in both groups. In addition, focus
group interviews were conducted with 12 students from
the intervention group to discuss their experiences with the
WBSA. Three focus group interviews including four
students, were conducted by the third author. The duration
of each interview were approximately 40-50 minutes. The
interviews took place in a quiet room around a round table,
and were recorded using a voice recorder. The
Consolidated Criteria for Reporting Qualitative Research
(COREQ) were followed throughout the qualitative
process (22).

Ethical Considerations

All procedures were approved by the ethics committee and
the related institution (Decision no 25.11.2021/: 2021-
256). The research was conducted in accordance with
ethical standards and the principles of the Declaration of
Helsinki. All participants were given detailed information
about the study and written informed consent was
obtained.

Statistical Analysis

The data were presented as frequency, percentage, mean-
standard deviation with IBM SPSS 21. The normal
distribution of the data was determined by Shapiro-Wilk
test. And the independent sample t test was used for
intergroup comparisons, and the dependent group T test
was used for intragroup comparisons. In dependent
variables, comparison should be made by taking the
difference between groups. The reliability of the scales
was analyzed using Cronbach's Alpha Reliability
Coefficient. Pearson Correlation was used to analyze the

relationship between the scales and their sub-scales. The
significance level was p<0.05.

The qualitative data were analyzed using the thematic
analysis method (23). The transcribed codes were read
independently by all three researchers and compared with
each other. Finally, the themes, sub-themes and codes were
analyzed by an independent researcher (external observer).
The three focus groups (FG) were numbered 1-3 and the
participants (P) in each group were numbered 1-4
(example: FG.1/P.1). To ensure trustworthiness, we
followed four criteria:  Credibility, Reliability,
Transferability and Confirmability (24).

RESULTS

Quantitative findings

The current study showed that the mean age was 20.62 +
0.85 for the intervention group and 20.65 + 0.81 for the
control group. In the intervention group, 29 (85.30%) were
female, 29 (85.30%) lived in a district or city center, 20
(58.90%) defined their economic status as income equal to
expenses, 27 (79.40%) lived in dormitories, and 33
(97.10%) had not received any training on simulation. In
the control group, 31 (91.20%) were female, 31 (91.20%)
lived in a district or city center, 24 (70.60%) defined their
economic status as income equal to expenses, 26 (76.50%)
lived in dormitories, and 31 (91.20%) had not received any
training on the simulation. Participants' intragroup and
intergroup test results were compared. While there was a
significant difference between cognitive learning scores
and BLS knowledge within the group, no statistically
significant difference was found between the groups
(p<0.05). Additionally, no significant differences were
observed between the two groups in the knowledge,
perceived learning, satisfaction, and self-confidence
scores of the participants using the WBSA, while the
scores of the intervention groups were higher (Table 1).

Table 1. Comparison of nursing students' scores according to their knowledge, perceived learning, satisfaction

and self-confidence in learning levels

Pre-test Post-test Testvalue  (In group)
Mean+S.D Mean+S.D
Intervention group 14.02 +1.83 17.53 +£2.15 t=- 7.560*** p=0.000
Cognitive learning level Control group 13.23£1.82 16.65 £2.57 =- 7.167*** p=0.000
Test value (Intergroup)  t=1.536** p=0.326
Intervention group 1847 +2.21 18,47 £2.67 -
Affective learning level Control group 17.38 £2.60 17.74 +2.42 t=- 0.877*** p=0.387
Test value (Intergroup) t=1.192** p=0.691
. Intervention group 14.08 £ 1.35 18.59 £2.31 t=1.076** p=0.290
Psychomotor learning level
Control group 13.32+£2.27 13.44 +£2.11 t=-0.304**p=0.763
Test value {=0.677%* p=0.114
(Intergroup)
Intervention group 13.8242.32 16.50+1.50 t=- 6.583*** p=0.000
Control group 14.00+2.64 16.03+2.17 t=- 4.615*** p=0.000

BLS Knowledge level

Test value
(Intergroup)

t=1.041%* p=0.302

Intervention group

54.47+8.30

56.71+4.69 t=-1.615***p=0.116

Scale for student satisfaction Control group

54.82+4.63

55.71+4.36 =-1.057***p=0.298

and self-confidence in learning  Test value

(Intergroup)

t=0.911** p=0.366

SD: Standard Deviation, **Independent sample t test, *** Dependent groups T test
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Qualitative Findings

The age range of the students in the focus group interviews
was between 20-23, 8 of them were female and 4 were
male.

Two themes and four sub-themes were derived from the
current study: “Gains from experiences” and “Criticism
and development of the application (Figure 5).

Nursing students' experiences of WBSA
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Figure 5. Nursing student’s experiences of Web-based simulation application

Theme 1: Gains from experiences

Two sub-themes have been identified regarding this
theme: "Simple learning" and "Individual Development".
Students expressed that the WBSA reinforced their
existing theoretical knowledge, making the information
more permanent. Participants mentioned that they
struggled with learning the steps of basic life support
interventions, and this application supported them in
understanding the correct sequence of these steps.
Additionally, they noted that because the application is
visual, they could better visualize the scenarios in their
minds and learn more quickly.

“The practice helped me consolidate my knowledge and
learn better. So, | think | will do it confidently when I
encounter a real case” (FG.1/P.4).

“Before I played this game, [ theoretically knew the
application steps, but | was forgetting or confusing the
order of what to do first. But after the game, it immediately
comes to my mind and I can do it, and this way I get faster”
(FG.2/P.2).

According to interviews, the web-based simulation
application has highly positive effects on students'
individual development. Students reported becoming
aware of their individual shortcomings or mistakes and
experiencing anxiety about how they might react in similar
situations. They also reported significant progress in their
readiness and self-efficacy. Some students mentioned that
basic life support interventions caused them to feel
emotions such as panic, excitement and stress and that the
application helped them to control these feelings.

“This application increased my efficiency; | got more
efficiency than theoretical courses. Logging into the
application as we wish and repeating it again enabled us
to improve, | gained practicality, reduced my panic and
excitement, that is, | learned to intervene in events directly
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and calmly. It was very good for me; it was a good practice
and I got a lot of efficiency from it” (FG.3/P.4).

“Using the application increased my self-confidence, |
didn't know if I could help, I had prejudices. | was
indecisive. But seeing that | can at least learn and do
something now has increased my motivation and self-
confidence, and | know what to do now. Even if | couldn't
do anything, | was able to benefit even in the least way by
keeping the calm of that environment and informing 112"
(FG.2/P.1).

Theme 2: Criticism and development of the application
Most of the students indicated that they did not encounter
difficulties because the application interface was easy to
use and accessible. They also noted that the visual and
auditory stimuli were effective in supporting their learning
and enhancing individual progress. Additionally, they
emphasized that the application was repeatable, reinforced
learning, and could be used comfortably without an
instructor or any sense of pressure.

And participants offered some suggestions to enhance the
experience, such as increasing the sense of realism to make
them feel more immersed in the app. They also
recommended including a wider variety of scenarios on
different topics.

“Watching the video was more stimulating in my mind and
playing the game was more effective in our learning, we
had the opportunity to watch the application over and over
again. In this way, we have learned theoretically has
become more permanent” (FG.1/P.3).

“We could easily enter the application from a computer or
a phone, it was easy to access, the visual and audio effects
made it fun, I was impressed” (FG.3/P.3).

“We always proceeded with the same case. After a certain
amount of repetition, it started to get boring because we
knew the steps. Having different cases would allow us to
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think more deeply. For example, it would be great to play
this game with babies, children, other age groups, and
obese patients “(FG.2/P.3).

DISCUSSION

Game-based learning facilitated the achievement of
learning outcomes, especially in the cognitive domain.
Studies have shown that game-based learning strategies
improve understanding of content and have a more
positive effect on knowledge acquisition, knowledge
retention, content understanding, critical thinking and
clinical reasoning than traditional methods (25-27). It was
a significant difference in cognitive learning scores and
BLS knowledge within the groups. This situation may be
explained that both groups receiving traditional education
before intervention. The affective skill is related to

feelings, attitudes, affective reactions, empathy,
confidence and satisfaction. The goal of the game is to
enhance learning and influence nursing students'

behaviors, ultimately leading to better clinical outcomes
for patients in practice. In the literature, some research
results showed that game-based learning has increased
student satisfaction and led to positive changes in
emotions. However, few studies have focused on
behavioral learning outcomes. Qualitative studies showed
that virtual game simulation can provide experiential
learning opportunities that promote self-confidence and
self-efficacy and contribute to teamwork skills (25,26).

In the psychomotor learning domain, there is no haptic
feedback function in the web-based computer application
that allow users to touch, see, and feel the skin. Therefore,
integrating the 3D environments and devices into games
has become popular and better prepare them to cope in the
real situation (28,29). Using the web-based computer
strategies combined high-fidelity manikin and CPR
feedback devices in BLS education effect students'
performance and improve resuscitation skills or
performance such as compression depth, hand placement
(28-30). In line with our findings, the lack of significant
psychomotor score improvements in the intervention
group may be stem from the computer-assisted application
not being integrated with a mannequin. This may also be
due to the lack of realism of the developed game and the
less advanced technology used. Similarly, studies have
shown that simulation methods support both technical and
non-technical skills such as teamwork, critical thinking,
self-confidence, satisfaction, self-efficacy, clinical and
communication skills (11-13,30). Additionally, the
students reported increased awareness, professional
readiness, and emotional control. In the literature, most of
the studies reported some positive aspects of game-based
learning; interesting, authentic and promoting deep
thinking, easy to use, realistic, clinically relevant,
motivating and with an appropriate level of complexity for
users, relaxed environment, the opportunity for repetition
(4,31,32). However, the lack of realism, immediate
feedback and technological issues constituted a barrier to
learning. A previous study specified that a web-based
nursing action simulation-based learning method and
learning from case studies based on real patients in
hospitals helps nursing students to gain competency
problem-based approach learning approach (10). Our
qualitative findings align with the existing literature, and
students suggested incorporating multiple scenarios with

diverse patient groups in such games. Increasing research
on the impact of computer-based games in basic life
support education will lead to a deeper understanding of
the subject.

The current study has several limitations. First, the study
was implemented with nursing students in a single center.
Second, students used the program individually and were
monitored by the researchers only through the system.
Lastly, variations in application usage among students may
impact the results.

CONCLUSIONS

In the current study, no significant differences were found
between the groups in terms of perceived learning,
knowledge, satisfaction, and self-confidence scores.
However, the post-test scores of the WBSA group were
higher than the control group. The use of web-based
computer simulation was effective in enhancing students'
individual development and learning. When examined in
detail, such programs supported students' self-directed
learning and positively influenced their satisfaction and
self-confidence. It is recommended to increase the number
of follow-up studies with qualitative and quantitative
designs.
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Bati Karadeniz Subpopiilasyonunda Agiz Kanseri Bilgi Diizeyinin ve
Farkindahiginin Degerlendirilmesi

Rabia CAYIR ARAS 71, Cigdem SEKER ! Gediz GEDUK 1

(0)/

Amag: Erken teshis diger tiim kanser tiplerinde oldugu gibi bu kanser tipinde de sag kalim ve morbidite oranini
diisiirmektedir. Bu caligmanin amaci, hastalarin agiz kanseri farkindaligin1 degerlendirmektir.

Gereg ve Yontemler: Bu anket ¢alismasi radyoloji klinigine dental muayene amaciyla bagvurmus, toplam 273 goniilli
hasta iizerinde gergeklestirildi. Bu anket igerisinde yas, cinsiyet, egitim seviyesi gibi demografik ve kisisel sorularin
yaninda; agiz kanseri bilgi diizeyini 6l¢gme amagli 15 adet soru soruldu. Tanimlayici istatistikler say1 ve yiizde kullanilarak
sunuldu.

Bulgular: Caligmamiza katilan géniilliilerin %41°i daha dnce agiz kanserini duydugunu belirtmistir. Agiz kanserini duyma
ve egitim diizeyi arasindaki iligki istatistiksel olarak anlamli bulundu (p<0,05). Katilimcilara son bir yil igerisinde agiz
kanseri i¢in muayene olup olmadiklar1 soruldugunda; %96,4’'ti muayene olmadigini, %3,6°s1 olduklarimi belirtmistir.
Katilimcilara agiz kanseri olduklarina dair siiphe duyduklarinda, bilgi almak i¢in tercih edecekleri hekim soruldugunda
katilimeilarin %63,1°1 dig hekimini tercih edeceklerini belirtmistir. Katilimcilara agiz kanseri ile ilgili bir egitim alip almak
istemedikleri soruldugunda; %62,5°1 egitim almak isterken, %37,5 ‘i ise egitim almak istememistir.

Sonu¢: Agiz kanseri farkindalik diizeyinin diisiik oldugu belirlenmis olup, erken teshis ve tedavi igin farkindaligin
artirilmasi, halka verilen egitimler ve kamu spotlari ile saglanabilir.

Anahtar Kelimeler: Agiz kanseri; farkindalik; risk faktorleri.

Evaluation of Oral Cancer Knowledge and Awareness in The West Black Sea Subpopulation
ABSTRACT
Aim: Early diagnosis reduces the rate of survival and morbidity in this type of cancer, as in all other cancer types. The aim
of this study is to evaluate the awareness of oral cancer in patients.
Material and Methods: This questionnaire study was carried out on 273 volunteer patients who applied to the radiology
clinic for dental examination. In this survey, besides demographic and personal questions such as age, gender, education
level; 15 questions were asked to measure the knowledge level of oral cancer. Descriptive statistics are presented using
numbers and percentages.
Result: 41% of the volunteers who participated in our study stated that they had heard of oral cancer before (p<0.05). The
relationship between hearing about oral cancer and education level was found to be statistically significant. When
participants were asked whether they had been examined for oral cancer in the last year; 96.4% stated that they were not
examined and 3.6% stated that they were. When the participants were asked about the physician, they would prefer to get
information about when they suspected that they had oral cancer, 63.1% of the participants stated that they would prefer
the dentist. When participants were asked whether they would like to receive training on oral cancer; While 62.5% wanted
to receive education, 37.5% did not want to receive education.
Conclusion: It has been determined that the awareness level of oral cancer is low, and increasing awareness for early
diagnosis and treatment can be achieved through public education and public service announcements.

Keywords: Oral cancer; awareness; risk factors.
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Agiz kanseri Diinya Saglik Orgiitii tarafindan en sik
goriilen 6. kanser tiirii olarak belirlenmistir. Agiz kanseri,
dil, agiz tabani, dis eti ve damak bolgesini etkileyebildigi
gibi orofarinksi de etkileyebilir (1). Agiz kanseri kiiresel
bir saglik sorunudur. Yapilan arastirmalarda; gelismekte
olan iilkelerde insidans, mortalite ve morbidite oranlarinin
gelismis iilkelere kiyasla dnemli Olgiide yiiksek oldugu
rapor edilmisticr  (2-4). Agiz kanseri etiyolojisi
multifaktoriyeldir. Yogun sigara igme ve alkol bagimlilig:
gibi aligkanliklar, agiz kanseri gelisimi icin risk
faktorleridir. Hem sigara hem de alkol kullanim,
birbirlerinin kanserojen etkilerini karsilikli olarak artirir.
Ayrica human papilloma viriis enfeksiyonu, yetersiz ve
sagliksiz beslenme, immiin yetmezlik, sosyoekonomik
durum ve ultraviyole 1simlar diger risk faktorleridir (5,6).
Agiz boslugu, viicudun en kolay ulagilabilir bolgelerinden
biri olmasina ragmen, sadece gozle yapilan muayene ile
ag1z kanserlerinin erken teshis orani %2648 arasindadir
(1,7). Agiz kanserlerinin ge¢ donemde teshis edilmesi
sonucu yapilan cerrahi operasyonlar daha agresif
olmaktadir. Bu da morbiditeyi yiikseltir. Tiim kanserlerde
oldugu gibi agiz kanserlerinde de erken teshis biiyiik
oneme sahiptir. Erken teshis ile cerrahi operasyon sonrasi
hasta konforu artmaktadir. Ayni zamanda agiz
kanserlerinin morbidite ve mortalite insidans1 diismektedir
(8).

Agiz kanseri c¢esitli belirtiler gosterebilir. Bunlar;
iyilesmeyen iilserler, iyilesmeyen ¢ekim soketleri, beyaz
lezyonlar gibi I6koplaki benzeri belirtiler, kirmzi
lezyonlar gibi eritroplaki benzeri belirtiler hem kirmizi
hem de beyaz lezyonlarin birlesimi olan kombine
lezyonlar (eritrolokoplaki), ¢igneme ve yutma giigliigi,
kulak agris1, agz1 kapatmakta zorluk, konugma bozuklugu,
his kaybi veya parestezi, lenf nodu biiyiimesi, protez
uyumunda sorunlar, dis agrisi, dislerde hareketlilik, kemik
ve dis kaybi ve agiz kurulugudur (9,10).

Erken teshisin en 6nemli faktorii hastadir. Erken evrelerde
¢ogu oral kanser asemptomatiktir ve hasta tarafindan fark
edilmesi zordur ancak var olan belirtilerin hastalar
tarafindan fark edilmesi erken teshis i¢in ¢ok biyiik bir
oneme sahiptir (11). Agiz kanserlerinin halk tarafindan
bilinme orani diger kanser tiirlerine gore daha azdir. Agiz
kanseri ve risk faktorleri hakkindaki farkindalik eksikligi,
ag1z kanserleri i¢in gecikmis tedavi ve hizmet sunumuna,
artan mobidite ve diisiik sagkalim oranina neden olur (12).
Agiz kanserlerinin %350°sinin ge¢ dénem teshis edilmesi
bu durumu acgikca ortaya koyan literatiir bilgisi olarak
bulunmaktadir (7). Birgok farkli iilkede agiz kanseri
farkindalig1 i¢in arastirmalar yapilmistir. Bu caligmalar,
bireylerin  sosyoekonomik sinifi  yiikseldikge bilgi
diizeyinin arttigini, ancak genel halkin bilgi ve farkindalik
diizeyinin diisiik oldugunu ortaya koymustur (13).

Bu aragtirmanin temel amaci, Biilent Ecevit Universitesi
Dis Hekimligi Fakiiltesi Agiz, Dis ve Cene Radyolojisi
Klinigine basvuran hastalarin agiz kanseri ile ilgili bilgi
diizeylerini ve farkindaliklarini incelemektir.

GEREC VE YONTEMLER

Biilent Ecevit Universitesi Dis Hekimligi Fakiiltesi Agiz,
Dis ve Cene Radyolojisi klinigine dental muayene i¢in
bagvuran  hastalar bu  calismanin  6rneklemini
olusturmaktadir.

Orneklem biiyiikliigii, %5 hata pay1 (%95 giiven diizeyi),
%380 istatistiksel gii¢ ve 0,33'liik standart etki biiyiikliigline
dayali olarak G*Power 3.1 yazilimi kullanilarak
hesaplandi. Gii¢ analizi, caligmaya en az 262 bireyin dahil
edilmesi gerektigini gdsterdi. Caligmanin giiciinii daha da
giiclendirmek i¢in toplam 273 birey ¢alismaya dahil edildi.
Bu calismaya iliskin veriler, Biilent Ecevit Universitesi
Dis Hekimligi Fakiiltesi Agiz, Dis ve Cene Radyolojisi
Klinigine dental muayene icin basvuran toplam 273
goniilli  hastadan, anket formu doldurularak elde
edilmistir. Arastirmaya herhangi bir zihinsel engeli
olmayan, daha dnce agiz kanseri tanist koyulmamis ve 18
yas Ustii rastgele se¢ilmis goniillii hastalar dahil edildi.
Aragtirmaya katilan hastalarin  gizliligi isim-soy isim
belirtilmeden saglandi. Katilimcilara agiz kanserleri ile
ilgili herhangi bir 6n bilgi verilmedi.

Anket formu, literatiir taramasi ve alan uzmanlarinin
goriisleri dogrultusunda hazirlanmigtir. Sorularin igerik
gecerliligi, li¢ alan uzmani tarafindan degerlendirilmis ve
gerekli diizenlemeler yapildi. Anketin gilivenirligini
degerlendirmek i¢in test-tekrar test yontemi uygulandi. Bu
kapsamda, katilimci gruba (n=50) aynm1 anket 1 ay arayla
uygulandi ve verilen yanitlar karsilastirildi. Elde edilen
korelasyon katsayisi, tiim sorular i¢in 0,7°den yiiksek
bulundu.

Anket, katilimcilarin yas, cinsiyet, egitim seviyesi, gelir
diizeyi, sigara ve alkol kullanimy, ailede kanser dykiisii, dis
hekimi ziyaret sikligt ve oral hijyen durumlarim
degerlendirmeye yonelik sorularin yani sira, agiz kanseri
hakkindaki bilgi diizeyini 6lgmek amaciyla sorulan
sorularla birlikte toplam 25 sorudan olusmaktadir. Bu
sorular, ag1z kanseri ile ilgili bilgi edinilen kaynaklar1 (TV-
radyo, internet, arkadaglar, dis hekimi, tip hekimi), agiz
kanseri i¢in risk faktorlerini (kotii oral hijyen, genetik
faktorler, yetersiz ve kotii beslenme, viriisler, uyumsuz
protezler, giinese maruz kalma), agiz kanserinin bulasici
olup olmadigini, tedavi yontemlerini (kemoterapi,
radyoterapi, cerrahi, antibiyotikler), agiz kanserinin
belirtilerini (iyilesmeyen yaralar, beyaz ve kirmizi yaralar,
agiz i¢i sislik ve kitleler, boyunda goriilen sislik ve kitleler,
agiz i¢i duyusal kayip), tam1 yontemlerini (biyopsi,
rontgen, kan ve idrar tahlili), son bir yil i¢inde ag1z kanseri
icin muayene olup olmadiklarini, agiz kanserinden siiphe
duyduklarinda basvuracaklari hekim tiiriinii (dis hekimi,
kulak burun bogaz uzmani, tip hekimi, diger) ve agiz
kanseri ile ilgili egitim almay1 isteyip istemediklerini
igermektedir.

12.09.2023 tarihinde Biilent Ecevit Universitenin
Girisimsel Olmayan Klinik Arastirmalar Etik Kurul
Bagkanliginda gergeklestirilen 2023/16 numarali toplanti
ile ¢alismanuzin Etik Kurul Ilkelerine uygun olduguna
karar verilmistir. Bu arastirma Helsinki Bildirgesi
ilkelerine uygun olarak yiirtitiilmiistiir. Hastalara anket
katilim1 Oncesinde asgari bilgilendirilmis gonilli olur
formu doldurtulmustur.

istatistiksel Analiz

Inceleme ve analizler sonucunda elde edilen veriler,
Microsoft Office Excel programi kullanilarak diizenlendi.
Verilerin istatistiksel analizinde SPSS 19.0 (Statistical
Package for Social Sciences, Chicago IL, ABD) programi
kullanildi. Tammlayic1 istatistikler say1 ve yiizde
kullanilarak sunuldu ve p <0,05 degeri istatistiksel olarak
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anlamli kabul edildi. Tiim veri seti {izerinde tanimlayici
istatistikler yapildi. Verilerin dagilimini incelemek icin
Shapiro-Wilk testi kullanildi. Agiz kanseri hakkinda bilgi
sahibi olma durumu ile cinsiyet, egitim diizeyi, dis
hekimine bagvuru sikligi, sigara ve alkol kullanim ile
ailede kanser Oykiisiiniin varligi gibi degiskenler
arasindaki iligkiyi degerlendirmek amaciyla Ki-Kare testi
uygulandi.

BULGULAR

Aragtirmaya katilan hastalara sorulan bireysel sorulara
iliskin bulgular Tablo 1’de verilmistir. Bu verilere gore;
ankete katilan 273 goniillii katilimcilarin %53,5 (n=146),
‘nin kadin %46,5 (n=127)’s1 erkektir. Caligmamiza katilan
katilimcilar 18-73 yas aralifindadir. Katilimeilarin %35,5
(n=97)’inin 18-29 yas araliginda oldugu goriilmiistir.
Katilimeilarin %33,7 (n=92)’si 6n lisans-lisans, %29,7
(n=81)’si ortaokul, %30 (n=11)"u lise, %13,2 (n=36)’si
yiiksek lisans veya doktora ve %12,5 (n=34)’1 ilkokul
mezunudur. Katilimeilarin =~ %39,2 (n=107) ‘sinin gelir
diizeyinin 11,402 TL ve alt1 oldugu gorilmistiir.

Tablo 1. Katilimeilarin demografik 6zellikleri

DET%%Z? K Sayi (n) Yiizde (%)
Cinsiyet
Kadin 146 53,5
Erkek 127 46,5
Yas
18-29 97 35,5
30-39 68 24,9
40-49 75 27,5
50-59 26 9,5
60 + 7 2,6
Egitim Diizeyi
ilkokul 34 12,5
Ortaokul 81 29,7
Lise 30 11,0
On Lisans-Lisans 92 33,7
™ |
Gelir Diizeyi
11.402 TL ve Alt1 107 39,2
11.402-20.000 TL 80 29,3
20.000-40.000 TL 72 26,4
40.000 TL ve Ustii 14 51

Tablo 2’ de verilen bulgulara gore; katilimcilarin %46,2
(n=126)’si giinde iki defa dislerini fircalamaktadir ve

%53,5 (n=146) ‘i sadece sikayeti olduk¢a dis hekimine
gitmektedir. Anket c¢aligmamiza katilan katilimcilarin,
%82,4 (n=225) tinilin alkol ve %62,3 (n=170)’iiniin sigara
kullanimi  bulunmamaktadir. Katilimcilara ailelerinde
kanser Oykisii olup olmadigi soruldugunda ise %70,7
(n=193) ‘si ailede kanser dykiisii olmadigini belirtmistir.
Tablo 2. Katilimcilarin kiiltiirel 6zellikleri

Dis fircalama sikhigi Say1 (n) Yiizde (%)
Haftada 1-2 defa 44 16,1
Giinde 1 defa 87 31,9
Giinde 2 defa 126 46,2
Giinde 3’ten fazla 16 59
Dis hekimi ziyaret

siklig1

ilk defa geliyorum 31 114
Yilda 1 43 15,8
Yilda 2 23 8,4
Yilda 2’den fazla 30 11,0
Sikayetim olduk¢a 146 53,5
Sigara kullanimi

Var 85 311
Yok 170 62,3
Eski kullanici 18 6,6
Alkol kullanim

Var 48 17,6
Yok 225 82,4
Ailede kanser dykiisii

Var 80 29,3
Yok 193 70,7
Toplam 273 100

Caligmamiza katilan goniillillerin %41’ (n=112) daha
once agiz kanserlerini duydugunu belirtmistir. Agiz
kanseri hakkinda bilgiye sahip olan katilimcilarin %57,8
(n=63)’nin kadin oldugu goriildii. Agiz kanserini duyma
ve cinsiyet arasinda iliski istatistiksel olarak anlamli
bulunmadi (p>0,05). Agiz kanseri hakkinda bilgi sahibi
olma ve egitim diizeyi arasindaki iliski istatistiksel olarak
anlamli bulundu (p<0,05). Teste gore yiiksek lisans ve
doktora egitimi alanlarin %72,2 (n=26) oraninda agiz
kanserleri konusunda daha bilin¢li oldugu goriildii (Tablo
3).

Dis hekimi ziyareti siklig1 ve agiz kanserini duyma
arasindaki iliski istatistiksel olarak anlamli bulundu (p
<0,05). Teste gore dis hekimini yilda 1, yilda 2 ve yilda
2’den fazla ziyaret edenlerin agiz kanserleri hakkinda
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digerlerine gore anlaml1 bir sekilde daha bilingli olduklar
tespit edildi (Tablo 3).

Alkol kullanimi ve agiz kanserini duyma arasindaki iliski
istatistiksel olarak anlamli bulundu. (p<0,05). Sigara
kullanim1 ve agiz kanserlerini duyma arasindaki iliski
anlamli bulunmadi (p>0,05) (Tablo 3).

Tablo 3. Agiz kanserini duymak ile demografik ve
kiiltiirel 6zelliklerin iligkisi

Ag1z Kanserini Duymak
Evet Hayir
Say1 | Yiizde | Say1 | Yiizde P
(n) (%) (n) (%)
Kadin 63 57,8 83 50,6
Cinsiyet | crex | a6 | 422 | 81 | a4 | %24
llkokul 1 g | 265 | 25 | 735
Ortaokul 12 40 18 60
Lise 29 35,8 52 64,2
—e e On
Egitim lisans- | 33 | 359 | 59 | 641
Diizeyi Lisans 0,001
Yiiksek
Lisans — 26 72,2 10 27,8
Doktora
ilk defa
geliyor 6 19,4 25 80,6
Yilda 1
Defa 22 51,2 21 48,8
Yilda2 o | s22 | 11 | 478
Defa
i1<)is» Yilda
Hekimine 2°den
Gitme sl | 14 | 467 | 16 | 533 | 9040
Sikhig1
Sikdyeti | g5 | 377 | 91 | 623
oldukga
Var 36 42,4 49 57,6
65 38,2 105 61,8
Sigara YOI_( 0,754
Kullammi | EKi 8 | 444 | 10 | 556
Kullanici ! !
Var 12 25 36 75
Alkol 0014
Kullanim Yok 97 43,1 128 56,9 '
38 47,5 42 52,5
Ailede Var
Kanser 0,1
(")ykiisii Yok 71 36,8 122 63,2

Katilimeilarin ailelerinde kanser 6ykiisii olup olmadigi
sorgulandi. Ailesinde kanser dykiisii olan bireylerin agiz
kanseri konusundaki bilincinin daha yiiksek olup olmadigi
tespit edilmek istendi. Ailede kanser 6ykiisii varligi ve agiz
kanserini duyma arasinda anlamli bir iliski bulunmadi

(p>0,05) (Tablo 3).

Ag1z kanserini daha 6nce duyan katilimcilara bu bilgiyi
nereden edindikleri soruldu. Cevaplarin ~ %39,4
(n=52)“liniin internet, %20,5 (n=27)‘inin arkadas, %17,4
(n=23)“liniin dis hekimi, %14,4 (n=19)lniin televizyon ve
radyo, %8,3 (n=11)liniin tip hekimi oldugu belirlendi.
Egitim diizeyi ve kanser hakkinda bilgi edinme kaynaklar1
arasinda anlamli bir iliski bulundu (p<0,05). Egitim diizeyi
arttikca agiz kanserleri ile ilgili dis hekimi bilincinin
olustugu goriildii (Tablo 4).

Daha once agiz kanserini duymus goniillii katilimcilara
ag1z kanserine neden olabilecek risk faktorleri soruldu ve
coklu cevap verebilecekleri sdylendi. Cevaplarin %24,9
(n=69)‘unun kotii oral hijyen, %19,9 (n=55) ‘unun
genetik, %18,8 (n=52)‘inin sigara, %18,1 (n=50)‘inin
alkol, %11,9 (n=33)‘unun kotii uyumsuz protezler, %6,5
(n=18)‘inin giinese maruziyet oldugu goriildii.

Anketi dolduran ve agiz kanserini duymus bireylere agiz
kanserinin  belirtisi  olabilecek  bulgular  soruldu.
Katilimeilarin %53,6 (n=60)‘s1 agizda ¢ikan iyilesmeyen
yaralarin, %31,3 (n=35)ii beyaz yaralarin, %43,8 (n=49)‘i
kirmizi  yaralarin, %59,8 (n=67)‘1 agizda ¢ikan
iyilesmeyen sisliklerin, %40,2 (n=45)‘si boyunda ¢ikan
sisliklerin, %48,2 (n=54)°si de ag1z i¢i duyu kaybinin agiz
kanseri belirtisi olabilecegini belirtti.

Agiz kanseri hakkinda bilgi sahibi olan katilimcilara agiz
kanserinin bulasict olup olmadig: soruldu. Katilimcilarin
%86,6 (n=97)’s1 bulasici olmadigin belirtti. Egitim diizeyi
ile agiz kanserlerinin bulasici olup olmadigr bilgisi
arasindaki iligki istatistiksel olarak anlamli bulundu
(p<0,05). Test sonucuna goére egitim diizeyi arttikga,
kanserin bulasici olmadig1 konusunda verilen cevaplarin
arttig1 goriildii (Tablo 5).

Agiz kanserini duymus bireylere agiz kanseri tanisinin
nasil koyulacagt soruldu ve coklu cevap verebilecekleri
belirtildi. Cevaplarin %80 (n=96)’i biyopsi, %11,7 (n=14)
‘si rontgen, %8,3 (n=10)’l ise kan ve idrar tahlili oldugu
goriildil.

Agiz kanserini duymus bireylere agiz kanserinin nasil
tedavi edildigi soruldu ve coklu cevap verebilecekleri
belirtildi. Cevaplarin %43,4 (n=76) “iniin cerrahi, %32,8
(n=57)‘inin kemoterapi, %17,8 (n=31)’sinin radyoterapi,
%S5,7 (n=10)‘sinin antibiyotik oldugu belirlendi.

Agiz kanseri hakkinda bilgi sahibi olan bireylere eger agiz
kanserinden siiphelenirlerse hangi doktora gitmeyi tercih
edecekleri soruldu ve c¢oklu cevap verebilecekleri
belirtildi. Cevaplarin %63,1 (n=82)’inin dis hekimi, %19,2
(n=25)‘sinin tip hekimi, %16,2 (n=21)‘sinin kulak burun
bogaz doktorunu, %1,5’nin ise diger olarak tespit edildi.
Anketi dolduran ve agiz kanserini duymus olan
katilimcilarin %96,4 (n=108)'ii son bir yil i¢inde agiz
kanseri i¢cin muayene olmadiklarim ifade etti.
Katilimcilara agiz kanseri ile ilgili egitim almak isteyip
istemedikleri soruldugunda, %62,5 (n=70)'1 egitim almak
istedigini belirtti.
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Tablo 4. Egitim diizeyi ile agiz kanseri hakkinda bilgi edinme kaynaklari arasindaki iligkisi

Ag1z Kanseri Hakkinda Bilgi Edinme Kaynag
TV-Radyo internet Dis hekimi Tip hekimi Arkadas p
. Sayi(n) 3 3 1 1 4
Ilkokul
Yiizde (%) 15,8 58 43 9,1 14,8
Sayi(n) 5 3 0 0 4
Ortaokul
Yiizde (%) 26,3 58 0,0 0,0 4,8
Sayi(n) 5 16 2 0 8
Lise
Yiizde (%) 26,3 30,8 8,7 0,0 29,6
Egitim .
Diizeyi On Lisan- Sayi(n) 4 22 7 5 5 <0,001
Lisans Yiizde (%) 21,1 42,3 30,4 455 18,5
Sayi(n) 2 8 13 5 6
Yiiksek lisans
Yiizde (%) 10,5 15,4 56,5 45,5 22,2

Tablo 5. Egitim diizeyi ile agiz kanserinin bulasiciligina verilen cevaplarin iliskisi

Kanser bulasict midir?
Evet Hayir P
Sayi(n) 5 4
ilkokul
Yiizde (%) 33,3 4,1
Sayi(n) 6 25
Ortaokul
Yiizde (%) 40,0 25,8
Sayi(n) 1 11
Lise
Egitim Yiizde (%) 6,7 11,3
Diizeyi 0,01
Sayi(n) 2 32
On Lisan-Lisans
Yiizde (%) 13,3 33,0
Sayi(n) 1 25
Yiiksek Lisans
Yiizde (%) 6,7 25,8
TARTISMA Diinya genelinde de iilkelere gore benzer calismalar

Ag1z kanserlerinin %50'den fazlasina ileri evrelerde tani
koyulur. Toplumda risk faktorleri ve agiz kanserinin erken
belirtileri hakkinda bilgi sahibi olmak, hastaligin erken
teshisine ve dolayisiyla morbidite ve mortalite oranlarinin
azalmasina katkida bulunur ayrica hastanin operasyon
sonrasi konforunu da artirir (8,11).

Bu arastirma, Bat1 Karadeniz bolgesindeki
subpopiilasyonun agiz kanseri hakkindaki bilgi ve
farkindalik diizeyinin olduk¢a diisiik oldugunu ortaya
koymaktadir. Bu  ¢alismanin  sonuglarmma  gore
katilimcilarin %59 (n=161) ‘u daha 6nce agiz kanserini
duymamugken, %41 (n=112) ‘i duydugunu belirtmistir.
Ekici ve arkadaslarinin yaptig1 ¢alismada, katilimcilarin
%87,8'nin agiz kanseri hakkinda yeterli bilgiye sahip
olmadig1 belirtilmistir (11). Calismamizin bulgulart bu
calisma ile benzerlik gostermektedir.
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yapilmistir. Yapilan ¢aligmalarda agiz kanseri farkindalik
oranlari, Birlesik Krallik'ta %56 (12), Avustralya'da %52,3
(14), Urdiin'de %45,6 (15) gibi diisiik seviyelerde oldugu
tespit edilirken; Hindistan %91,2 (16), Sri Lanka %95
(17), Yemen %71,5 (18), ve ABD %84 (19) gibi iilkelerde
daha yiiksek seviyelerde oldugu belirtilmistir. Ozellikle,
Hindistan ve Sri Lanka gibi iilkelerde, agiz kanseri
goriilme prevalansinin yiikksek oldugu ve ayn1 zamanda
yliiksek diizeyde oral farkindalik oldugu rapor edilmistir.
Yapilan c¢alismalarda, bu iilkelerde agiz kanseri
prevalansinin  yilksek  olmast  nedeniyle, kamu
hastanelerinde posterler ve brosiirler gibi hastalikla ilgili
sunulan egitim materyallerine iicretsiz erigim kolayliginin,
bu yiiksek farkindaligin olusumuna katkida bulundugu
belirtilmektedir (17).

Bizim c¢alismamizda cinsiyet ve yas ile agiz kanseri
farkindalik diizeyi arasinda anlamli bir iliski bulunmazken
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(p>0,05), egitim seviyesi ve agiz kanseri farkindaligi
arasindaki iligki istatistiksel olarak anlamli bulunmustur
(p<0,05).

Literatiirdeki ¢aligsmalarda, bilgi diizeyi ile yas, cinsiyet ve
egitim diizeyleri arasindaki iligkiye bakildiginda, Monteiro
ve ark. (20) bir iligki gérememisken, Al-Maweri ve ark.
(21) egitim diizeyi yliksek olan bireylerin biling diizeyinin
daha yiiksek oldugunu bulmustur. Joseph ve ark. (22) ise
kadinlarin biling diizeyinin daha yiiksek oldugunu ancak
egitim seviyesi ile bilgi diizeyi arasinda bir iliski
olmadigint bildirmistir.  Peker ve ark. (23) yaptig
calismada ise erkeklerin bilgi diizeyinin kadinlara gore
daha yiiksek oldugu bildirilmektedir. Tomruk¢u ve ark.
(24) tarafindan yapilan ¢aligmada ise yas arttikca bilgi
diizeyinin azaldig1 ve bizim ¢alismamizla uyumlu olarak
egitim diizeyinin artmasiyla bilgi seviyesinin de arttig1
goriilmiistir. Kadin ve erkek arasinda bilgi seviyeleri
acisindan fark olmadig: tespit edilmistir.

Daha 6nce agiz kanserini duyan katilimeilara agiz kanseri
ile ilgili bilginin kaynagi sorulmus ve c¢oklu cevap
verebilecekleri soylenmistir. Cevaplarin %39,4 (n=52)° ‘i
internet, %17,4 (n=23)° “ii dis hekimi ve %14,4 (n=19)° 0
televizyon ve radyo oldugu belirlenmistir.

Diinya genelinde ve Tiirkiye ‘de yapilan diger ¢caligmalara
baktigimizda da bizim c¢alismamiz ile uyumlu olarak
medya onemli bilgi kaynaklarindan biri olarak karsimiza
¢ikmaktadir. Ekici ve ark.’min (11) yaptigi arastirmada
ag1z kanseri hakkindaki bilgi kaynaginin ilk sirada internet
oldugu, ikinci sirada dis hekimi ve {giincii sirada
TV/Radyo’nun yer aldigi gérillmiistiir.

Saleh ve arkadaglarinin (25) Malezya'da
gergeklestirdikleri ¢aligmanin sonuglarina goére, yapilan
medya kampanyalar1 sonrasinda agiz kanserleri hakkinda
genel bilgi ve risk faktorleri hakkinda halkin bilgi
diizeyinin arttig1 bildirilmistir. Bu ¢aligmada katilimcilarin
%4’tntin  agiz  kanseri  hakkindaki bilgiyi dis
hekimlerinden 6grendigi tespit edilmistir (25). Tomrukgu
ve ark. (24) yaptig1 calismada ise katilimcilarin sadece
%I11'inin agiz kanserleri hakkindaki damigsmanligi dis
hekimlerinden aldiklar1 bildirilmistir.

Calismamizin sonuglarma gore katilimeilarin = %31,1
(n=85)’inin sigara kullanim1 varken. %17,6
(n=48)’s1n1n da alkol kullanimi vardir. Alkol kullanimi ve
agiz kanserini duyma arasindaki iliski anlamh
bulunmustur (p <0,05). Teste gore alkol kullanmayanlar
ag1z kanseri hikayesini daha ¢ok duymustur veya bu iliski
agiz kanserlerini duyanlarin alkol tiiketiminde diistlise
sebep olabilecegini gdstermistir. Sigara kullanimi ve agiz
kanserlerini duyma arasindaki istatistiksel olarak anlamli
bulunmamistir (p>0,05).

Daha Once agiz kanserini duymus katilimcilara agiz
kanserine neden olabilecek risk faktorleri soruldugunda ve
¢oklu cevap verebilecekleri sdylendiginde cevaplarin
%18,8 (n=52)° ‘i sigara ve %18,1 (n=50)° ‘i alkolken en
¢ok verilen cevap %24,9 (n=69)° oraninda kotii oral
hijyendir.

Bizim ¢aligmamizda agiz kanserlerinin risk faktorleri ile
ilgili sorulan soruya en sik verilen cevaplar kotii oral
hijyen (%24,9 (n=69)‘) ve genetik (%19,9(n=55)) oldugu
halde yapilan diger c¢aligmalarin sonuglart bizim
caligmamizdan farkli olarak en sik verilen cevaplarin;
Esen ve ark.’nin (26) yaptiklari ¢aligmada sigara (%57,2)
ve alkol (%41,6), Peker ve ark.’nin (23) yaptig1 ¢alisgmada

sigara (%57,6) ve alkol (%27,9), Monteiro ve ark. (20)
yaptig1 aragtirmada sigara  (%89,5) ve alkol (%63,3),
Joseph ve ark.’nin (22) yayminda sigara (%72,8) ve alkol
(%70,6), Tomrukgu ve ark.’nin (24) yaptig1 caligmada ise
sigara (%89,2) ve kotii agiz hijyeni (%84,1) oldugu
bildirilmistir. Ekici ve ark.’nin (11) yaptig1 arastirmada ise
agiz kanseri risk faktorleri arasinda sigara kullaniminin
birinci sirada oldugu bildirilmistir. Tutinin bir risk
faktorii olarak daha fazla bilinmesinin nedeni Tirkiye’de
son yillarda sigaray1 birakma kampanyalarinin olabilecegi
diigtiniilmstiir (11).

Es zamanl alkol ve tiitiin kullaniminin, tek basina tiitiin
veya alkol tiiketimine kiyasla daha zararli sonuglari oldugu
genel kabul gormektedir. Amerikan Hastalik Kontrol ve
Onleme Merkezi'nin (CDC) yaptig1 arastirmalar, 2011-
2012 doneminde nikotin iletim sistemlerinden biri olan
elektronik sigaralarin kullaniminin iki kat arttigini ve bu
durumun agiz kanseri riskini artirdigint gostermektedir.
Sigara igme oranlarindaki diislislere ragmen, alternatif
tiitlin tiikketimlerinin genel saglik risklerinde artisa neden
oldugu goriilmektedir (27).

Agiz kanserini duymus katilimcilara agiz iginde hangi
bulgularin  agiz  kanserinin  belirtisi  olabilecegi
sorulmustur. Katilimeilarin  %53,6 (n=60)’s1 agiz ici
iyilesmeyen yaralarin, %31,3 (n=35) ‘i beyaz yaralarin,
%43,8 (n=49) ‘i kirmiz1 lezyonlarin ve %59,8 (n=67) ‘i
agizda gorillen sisliklerin, agiz kanseri belirtisi
olabilecegini belirtmistir.

Yapilan diger ¢aligmalarin ¢gogunda bizim ¢aligmamiz ile
uyumlu sonuglar elde edilmistir. Erken agiz kanserinin
belirtileri iizerine yapilan ¢aligsmalara gore; Peker ve ark.
(23) tarafindan yapilan ¢aligmada hastalarin cevaplarinin
%6,5‘nin  kirmiz1 goriinimli lekeler, %6,8’nin beyaz
gorinamli lekeler ve %17,5°nin iyilesmeyen agiz yaralari
oldugu, Al-Maweri ve ark. (21) yaptig1 calismaya katilan
hastalarinin cevaplarinin %26,1’nin kirmizt goriniimlia

lekeler, %25,9’nun beyaz gorinimlii lekeler ve
%31,9’nun iyilesmeyen agiz yaralart oldugu rapor
edilmistir. Joseph ve ark. (22) yaptig1 ¢alismada

katilimcilarin cavaplarinin; %53,7°sinin agizdaki kirmizi
gorinamli lekeler, %43,4’niin beyaz gorinimli lekeler
ve %27,9’nun iyilesmeyen agiz yaralar1 oldugu
bildirmistir. Tomrukgu ve ark.’nin (24) yaptigi ¢aligmada;
iyilesmeye direng gosteren agiz yaralarinin (%86,1) ve
agiz icerisinde yer alan normal dis1 sisliklerin ya da
kitlelerin  (%83,7) en g¢ok wverilen cevap oldugu
bildirilmistir.

SONUC

Katilimeilarin %59 (n=161)“unun agiz kanserini daha
once duymadigini belirtmesi, hastaliktan haberdar olan
katilimcilarin ise %96,4 (n=108)"liniin son bir yil iginde
agiz kanseri taramasi yaptirmadigini ifade etmesi ve elde
edilen diger bulgular, Bat1 Karadeniz subpopiilasyonunda
agiz kanseri farkindaligimmin diisiik diizeyde oldugunu
gostermektedir. Agiz kanserinin erken teshisi ve tedavisi
i¢in farkindaligin arttirtlmasi biiyiik 6neme sahiptir. Agiz
kanseri risk faktorlerinin ve belirtileri hakkinda halkin
farkindaligini ve bilgisini arttirmak i¢in halk egitimi, kamu
spotu ve dis hekimlerinin profesyonel ¢abalar1 gereklidir.
Ag1z kanseri i¢in yiiksek risk grubunda bulunan hastalarin
taramalar1 yapilmali, agiz kanseri ve prekanserlerin
ozelliklerinin, bulgularin ve kendi kendine muayene gibi
yontemlerin anlatildig1 brosiirler ve posterler gibi egitici
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yontemler gelistirilmelidir. Bu sekilde halkin agiz kanseri
farkindalig1 arttirilarak erken teshis ve tedavi oram
arttirtlabilir.

Yazarlarmm Katkilari: Fikir/Kavram: C.S.; Tasarim:
R.C.A.; Veri Toplama ve/veya Isleme: R.C.A.; Analiz
ve/veya Yorum: G.G., C.S., R.C.A; Literatiir Taramasi:
R.C.A.; Makale Yazimi: R.C.A.; Elestirel Inceleme: C.S,
G.G.
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KOAH Hastalarinda Dispne ve Yorgunluk ile ilgili Yapilan Calismalarin
Bibliyometrik Analizi: Web of Science Ornegi

Merve BOYBASI™?, Ozlem ALTINBAS AKKAS“?
(0Y4
Amag: Bu calisma 2014-2024 yillar1 arasinda Web of Science Core Collection veri tabaninda yayinlanmis olan Koah
hastalarinda dispne ve yorgunlukla ilgili yapilan ¢aligmalarin literatiir 6zetini sunmak amaciyla gergeklestirilmistir.
Gere¢ ve Yontemler: Veriler Web Of Science Core Collection veri tabani araciligiyla elde edilmistir. Bibliyometrik
analiz R (version 4.4.0) programu aracilityla Biblioshiny’de yapilmigtir. Analiz i¢in veriler WoS veri tabaninda
"Pulmonory Disease” OR "Chronic obstructive” OR "COPD" OR "Obstructive Pulmonory Disease" "Dyspnea"
"Fatigue" anahtar kelimeleri ile tarama yapilmasi sonucu 197 arastirma makalesi g¢alijmanin Orneklemini
olusturmustur.
Bulgular: Yapilan analiz sonucunda 2014- 2024 yillar1 arasinda yapilan 197 ¢alisgmanin toplam 98 farkli kaynakta
yayinlandigi, konuyla ilgili yapilan ¢aligmalarin yillik biiyiime oraninin-%4,49 ile azaldigi, en ¢ok yayin yapilan yilin
2020 yili oldugu, en az yayin yapilan yilin ise 2024 yili oldugu sonucuna varilmistir. En ¢ok atif alan derginin
European Respiratory Journal isimli bir tip dergisi oldugu, International Journal of Nursing Practice, West J Nurs Res,
Holistic Nursing Practice, Journal of Nursing Scholarship, Clinical Journal of Oncology Nursing isimli hemsirelik
dergilerinde de konuyla ilgili ¢alismalarin yayinlandigi, yazarlar tarafindan siklikla tercih edilen anahtar kelimelerin
sirastyla "COPD™ , "Chronic Obstructive Pulmonary Disease”, "Dyspnea”, "Exercise”, "Pulmonary Rehabilitation”,
"Quality of Life", "Fatigue" oldugu bulunmustur.
Sonu¢: KOAH’l1 bireylerde goriilen dispne ve yorgunluk semptomlariyla ilgili ¢aligmalarin yillik bitylime oranindaki
diisiis daha fazla ¢aligma yapilmasi gerektigini gostermektedir. Bu dogrultuda yorgunlugun daha az calisilan kavram
oldugu, yorgunluk ile ilgili hemsirelik ¢aligmalarinin artmasi gerektigi sonucuna ulasilmisti. KOAH hastalarin
yasadigi dispne ve yorgunluk semptomlari i¢ hastaliklari hemsireligi ve bakimi i¢in 6nemli oldugu bilindiginden
konuyla ilgili daha fazla hemsirelik arastirmasi yapilmasi gerektigi ve miidahale ¢alismalarinin gergeklestirilmesi
onerilmektedir.
Anahtar Kelimeler: Kronik obstriiktif akciger hastaligi; dispne; yorgunluk; bibliyometrik.

Bibliometric Analysis of Studies on Dyspnea and Fatigue in COPD Patients: Web of Science

Example

ABSTRACT

Aim: This study was conducted to present a summary of the literature on dyspnea and fatigue in patients with Chronic
Obstructive Pulmonary Disease (COPD) based on studies published between 2014 and 2024 in the Web of Science
Core Collection database.

Materials and Methods: Data were obtained through the Web of Science Core Collection database. Bibliometric
analysis was performed using the Biblioshiny package in R (version 4.4.0). For the analysis, the sample consisted of
197 research articles identified using the keywords "Pulmonary Disease,” "Chronic Obstructive,” "COPD,"
"Obstructive Pulmonary Disease,” "Dyspnea,” and "Fatigue" in the Web of Science database.

Results: The analysis revealed that the 197 studies conducted between 2014 and 2024 were published in a total of 98
different sources. The annual growth rate of studies on the subject declined by -4.49%, with the year 2020 seeing the
highest number of publications, while 2024 had the lowest. The journal receiving the highest number of citations was
the European Respiratory Journal. Additionally, relevant studies were published in nursing journals such as
International Journal of Nursing Practice, West J Nurs Res, Holistic Nursing Practice, Journal of Nursing Scholarship,
and Clinical Journal of Oncology Nursing. The most frequently used keywords by authors were "COPD," "Chronic
Obstructive Pulmonary Disease," "Dyspnea,” "Exercise,” "Pulmonary Rehabilitation," "Quality of Life," and
"Fatigue”.
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BOYBASI ve ALTINBAS AKKAS

Conclusion: The decline in the annual growth rate of
studies on dyspnea and fatigue symptoms in individuals
with COPD indicates the need for further research. In this
context, it has been concluded that fatigue is a relatively
less studied concept and that nursing studies on fatigue
should be increased. Since dyspnea and fatigue symptoms
experienced by COPD patients are known to be
significant for internal medicine nursing and care, it is
recommended that more nursing research be conducted
on this topic and that intervention studies be carried out.
Keywords: Chronic obstructive pulmonary disease;
dyspnea; fatigue; bibliometric.

GIiRiS

Kiiresellesme, yasam tarzi degisiklikleri, epidemiyolojik
ve demografik degisimler, kronik hastaliklarin goriilme
sikligimi  arttirmaktadir.  Kronik Obstriiktif  Akciger
Hastaligt (KOAH) zararli toz, gaz ve partikiillere
maruziyet sonucu olusan, hava yolu ve alveoler
bozulmaya bagli kalici hava yolu kisitlamasi ve kronik
solunum semptomlart ile karakterize yaygin, dnlenebilir
ve tedavi edilebilir bir hastaliktir (1). Tim kronik
hastaliklar da oldugu gibi KOAH gériilme siklig1 da artis
gostermektedir. Diinya genelinde KOAH prevalansindaki
artisgin sonucu olarak KOAH ve iligkili hastaliklardan
yilda 5,4 milyonun iizerinde 6lim gerceklesecegi tahmin
edilmektedir (2). Diinya Saglik Orgiitii Kiiresel Saghk
Tahminleri Raporuna goére KOAH, 2019 yilinda 10
6nemli 6lim nedeni arasinda 3. sirada bulunmaktadir (3).
Tiirkiye’de goriilen solunum sistemi hastaliklari ise 6lim
nedenleri arasinda 2. sirada bulunmaktadir. KOAH
goriilme sikligr risk faktorlerine maruziyetin artisi
(mesleki maruziyet, tiitiin kullanimi, dis ortam, hava
kirliligi, sagliksiz beslenme, gecirilmis enfeksiyon vb.) ve
yas, cinsiyet, sosyodemografik oOzelliklere  gore
degisebilmekle birlikte, hava kirligi, toz, tiitiin ve diger
faktorlerin etkisi ile goriilme siklig1 giderek artmaktadir.
KOAH ta en sik goriilen semptomlar arasinda dispne,
yorgunluk, kronik oksiiriik, balgam ¢ikarma, gogiiste
stkisma, hirilti ve kilo kaybi1 yer almaktadir (4,5).
KOAH’ta en sik goriilen semptom dispnedir ve siddeti
arttikca hastada fonksiyonel kisitliliklara yol agmaktadir
(6). Dispne, Amerikan Toraks Dernegi (ATS) tarafindan
“niteliksel ~ olarak  ¢esitli  yogunlukta  duyularin
olusturdugu 6znel solunum rahatsizlig1 deneyimi” olarak
tammlanmustir (7). Hasta bireyler ise dispne semptomunu
zor nefes alma, bogulma hissi veya hava acligt seklinde
tanimlayabilmektedir. KOAH’1n ilerleyen prognozuyla
birlikte artan dispne, ilerleyici ve kalici olabilmektedir.
Dispne semptomu KOAH’ hastalar1 tarafindan en sik
ifade edilen ve literatiirde de siklikla ¢alisilmis olan
semptom olarak bilinmektedir (6-9). Dispneden sonra en
stk goriilen ikinci semptom ise yorgunluktur. Dispne
semptomundan sonra en sik goriilen semptom olmasina
karsilik  yorgunluk KOAH’in yaygin, zorlayict ve
yeterince aragtirilmamig bir semptomudur (10). Akciger
dis1 ana klinik 6zelliklerinden dolay1 subjektif tanimlari
bulunmaktadir. Yorgunluk, hissedilen bitkinlik veya
subjektif yorgunluk deneyimidir. KOAH’li kisiler
yorgunluklarmi "genel yorgunluk" hissi veya "enerjinin
tikenmisligi" hissi olarak tanimlamaktadirlar. Ayni
zamanda dispneye denk olacak kadar yorgun olduklarini
ifade etmektedir (11). KOAH tanili hastalar solunum igin

daha fazla enerji harcamaktadir. Bu nedenle giinliik
yasam aktiviteleri i¢in gerekli olan enerji miktarinin ¢ok
az bir kismim karsilayabilmektedirler. Solunum isi igin
yiiksek miktarda sarfedilen enerji dolasiyla hastalar
kendilerini yorgun hissetmektedir (12). Calisma KOAH
hastalarinda goriilen dispne ve yorgunluk semptomlari ile
ilgili olarak yapilan c¢alismalarla ilgili bilgiler
sunmaktadir. Bu dogrultuda ¢alismada incelenen
basliklar; genel bilgiler, c¢alismalarin yillara gore
dagilimi, en ilgili kaynaklar, en fazla yayin yapan
yazarlar, kiiresel olarak en fazla atif alan ¢alismalar, en
stk kullanilan anahtar kelimeler ve yillar igerisinde
kullanim  sikligindaki degisim, anahtar sozciiklerin
birlikte kullanilma durumlari, birlikte atif alan ¢alismalar
ve lilkeler arasi is birligidir. Ulasilan sonuglar ile KOAH,
dispne ve yorgunluk kavramlari ile ilgili son on yilda
yapilmis olan caligmalar tablo, gorsel ve ag goriiniimleri
seklinde incelenerek istatistiksel ve genel literatiir
bilgisinin sunulmasi, mevcut durumun 6zetlenmesi,
sonraki caligmalar icin literatiirdeki bosluklar ve
yonelimleri gostermek amaglanmustir.

Bibliometrik analiz literatiirde konuyla ilgili yapilan
calismalara dair genis bakis agisi saglayarak "biiyiik
resmi" gormeyi saglayan bir bilimdir. Bilimin, bilim
insanlarimin  veya bilimsel faaliyetlerin istatistiksel
Olciimiine dayanan bibliyometri de bilimsel ¢alismalar
istatistiksel ve matematiksel teknikler kullanilarak analiz
edilmektedir (13). Bibliyometri sistematik, seffaf,
tekrarlanabilir bir inceleme sunma potansiyeline sahiptir.
Kavramlarin kullanim sikligi ve degisimi, verilerin
hacimleri, aragtirtlan konularin degisim siireclerini
belirlemek icin genis bir bilgi biitiiniiyle yapilandirilmis
bir analiz saglamaktadir (13,14) Bibliyometrik analiz
Leximancer, WoSviewer, Gephi, Biblioshiny gibi bir¢ok
farklt yazilim araciligr ile Scopus, Web Of Science,
Google Scholar gibi veri tabanlarinda yapilabilmektedir
(13-15). Yapilan analiz sonucu aragtirmacilara konuyla
ilgili caligma yapan yazarlar, iilke ve yazar ig birlikleri,
siklikla kullanilan anahtar sozciikler, en ¢ok atif alan tilke
ve yazarlar gibi bir¢ok baslik altinda istatistiksel ve genel
literatiir bilgisi hizli ve anlasilir sekilde sunulmaktadir.
Ayn1 zamanda matematiksel olarak ifade edilmis olan
verilerin  birbirleriyle olan iligkisine dair bilgiye
ulagmakta miimkiindiir. Bibliyometrik analiz ile elde
edilen veriler dogrultusunda konuyla ilgili literatiirdeki
bosluklari, trend konular1 veya potansiyel trend konulari
belirleyerek ileride yapilacak c¢alismalar icin yonelimler
hakkinda bilgi sahibi olmak miimkiindiir (16). ¢
hastaliklari hemsireliginin 6nemli ilgi alanlarindan olan
KOAH hastalarinda, siklikla goriilen dispne ve yorgunluk

semptomlarmin  tedavisi ve hemsirelik bakiminin
planlanmasinda bu arastirmanin  faydali  olacagi
diigtiniilmektedir. (17).

GEREC VE YONTEMLER

Arastirmanin Tipi

Bu arastirma, son on yilda Web of Science (WoS) veri
tabaninda, KOAH hastalarinda dispne ve yorgunluk
semptomlar1 iizerine yapilan galigmalarin bibliyometrik
analiz yontemiyle incelendigi tanimlayici bir ¢aligmadir.
Arastirmanin Evreni ve Orneklemi

Web of Science (WoS) veri tabanindan belirlenen anahtar
kelimeler kullanilarak tarama yapilmistir. Orneklemi
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olusturan makaleler asagida aciklandi1  sekilde
filtrelenerek 197 makale olusturmustur.

Arastirma Verilerinin Toplanmasi

Anahtar kelimelerin belirlenmesinde Medical Subject
Headings (MeSH) ve Tirkiye Bilim Terimleri veri
tabaninda es anlamlilar ve kisaltmalarda g6z oOniine
almarak  aragtirma  yapilmistir.  Boolean islegleri
kullanilmadan yapilan taramada sonuglarin daha az
sayida oldugu goriilmiistir. Bu sebeple aragtirma
verilerinin  toplanmas1 igin WoS veri tabaninda
16.07.2024 tarihinde 'Pulmonory Disease™ OR
""Chronic obstructive™ OR ""COPD" OR "Obstructive
Pulmonory Disease™ ""Dyspnea’ ve "'Fatigue' anahtar
kelimeleri kullanilarak tiim alanlar icerisinde kitap, kitap
boliimii, makale, bildiri ve editoryal yazi arasinda
tarama yapilmasi sonucu 582 calismaya ulagilmustir.
Calismalar son 10 yila ait verilere ulagilmak amaglandig:
icin 2014-2024 tarihleri arasinda yayinlanmis olan
aragtirma makaleleri secilerek filtrelenmistir. Segilen
aragtirma makaleleri hemsirelik bilimi ve kullanilan
anahtar kelimelerle iligkili oldugu bilinen 8 farkli bilim
kategorisi segilerek tarandi. Veri setine dahil edilen
caligmalar hemsirelik, solunum sistemi, tip-genel
dahiliye, kardiyovaskiiler sistemler, saglik bilimleri
hizmetleri, rehabilitasyon, fizyoloji ve onkoloji disiplin
alanlar1 ile sinirlandirdlmistir.  Yapilan  filtreleme
sonucunda 197 arastirma makalesi ile c¢alisma
gerceklestirilmistir.

Verilerin Analizi

Verilerin analizi WoS veri tabanindan ulagilmig olan
makalelerin R (version 4.4.0) programi araciligiyla
Biblioshiny paketine yiiklenmesiyle yapilmistir (13).
Main Information (Genel Bilgiler), Annual Scientific
Production (Yillik yaymn Uretim Orani), Most Local Cited
Sources (En Fazla Atif Alan Kaynaklar), Word Cloud
(Kelime Bulutu), Word Frequency Over Time
(Kelimelerin yillar igerisinde kullanma sikligindaki
degisim), Co- occurence Network (Birliktelik Aglari),
Thematic Map (Tematik Harita), Co- citation Network
(Birlikte Atif Alan Caligmalar) ve Collaboration Network
(s Birligi Ag1) bashklar1 altinda incelenmistir.
Biblioshiny programi iginde segilen bagliklar daha 6nce
yapilmig arastirmalarda kullanilan basliklara ve alandaki
dinamik siireci gosterecek verilerin bulundugu bdliimlere
gore gergeklestirilmistir (13,14,18).

BULGULAR

Main Information (Genel Bilgiler)

Dahil edilme kriterlerine uygun oldugu belirlenen 197
aragtirma makalesi (Article) genel bilgilerine gére 2014-
2024 yillar1 arasinda yapilan 197 ¢alismanin toplam 98
farkl1 kaynakta yayimnlandigi, konuyla ilgili yapilan
caligmalarin yillik biiyiime oraninin -%4,49, c¢alisma
bagma ortalama atif sayisinin 14.37 oldugu, 1336 farkli
yazarin yer aldig1 ve tek yazarh ii¢ tane dokiiman yazar
oldugu, uluslararasi ortak yazarlik oraninin % 23,35 olup
belge bagina ortak yazarligin 7.89 oldugu, belgelerde
toplam 5686 kaynak kullanildig1 ve yazarlarin toplam 521
adet anahtar kelime kullanmis oldugu tespit edilmistir.
(Tablo 1).

Tablo 1. Veriler hakkinda ana bilgiler

Tamm Sonug¢
Zaman arahg 2014-2024
Kaynaklar (Dergiler, Kitaplar vb.) 98
Belgeler 197
Yillik Biiyiime Oram -4.49
Belge Ortalama Yasi 4.84
Belge Basina Ortalama Atif Sayisi 14.37
Referanslar 5686
Anahtar Kelimeler 523
Yazarlarin Anahtar Kelimeleri 521
Yazarlar 1336
Tek Yazarh Belge Sayisi 3
Belge Basina Ortak Yazarlar 7.89
Uluslararasi ortak yazarhklar % 23.35

Calismalarin Yillara Gore Dagilimi (Annual Scientific
Production)

Sekil 1’de konuyla ilgili c¢aligmalarin yillik bilimsel
tiretim grafigine gore 10 yil igerisinde farkli seviyelerde
artmis ve azalmis oldugu goriilmektedir. En ¢ok ¢alisma
yapilan yilin n=26 dokiiman ile 2020 yili oldugu, en az
calisma yapilan yil ise n=10 dokiiman ile 2019 yil
oldugu belirlenmistir. 2021, 2022 ve 2023 yillarinda sabit
olarak seyretmis ve n=21 adet ¢alisma yapilmistir. 2024
yil1 igerisinde yapilan ¢aligma sayisinin heniiz 12 oldugu
ve grafikteki egriye bakildiginda ¢alisma sayisinda diisiis
oldugu belirlenmistir.

En llgili Kaynaklar (Most Revelant Sources)

Sekil 2’de aragtirma konusu ile ilgili “Pulmonory
Disease", "Chronic obstructive”, "COPD", "Obstructive
Pulmonory Disease", "Dyspnea", "Fatigue" anahtar
kelimeleri kullanilarak yapilan arama sonucunda yapilan
calismalardan en ilgili olanlarmn yaymlanmis oldugu
dergilere bakildiginda n=17 dokiiman ile International
Journal Of Chronic Obstructtve Pulmonary Disease
dergisi oldugu, bu dergiyi takiben n=16 dokiiman sayisi
ile Respiratory Care isimli dergilerin konuyla ilgili
yapilan caligmalarda oOncii oldugu goriilmiistiir. BMC
Pulmonary Medicine dergisinde n=9, COPD-Journal Of
Chronic Obstructive Pulmonary Disease ve Journal Of
Cardiopulmonary ~ Rehabilitation  And  Prevention
dergilerinde n=7, Chest ve Journal Of Clinical Medicine
dergilerinde n=6, Clinical Respiratory Journal ve Journal
Of Applied Physiology dergilerinde n=5, Chronic
Obstructive Pulmonary Diseases-Journal Of The Copd
Foundation isimli dergide konuyla ilgili ise n=4 ¢alisma
yayilandigi tespit edilmistir.

En Cok Atif Alan Kaynaklar (Most Local Cited
Sources)

Sekil 3’te WoS veri tabanindan elde edilen veri setinde
yer alan kaynaklara gore konuyla ilgili en fazla atif alan
caligmalarin bulundugu ilk on dergi arasinda n=527 atif
sayist ile Eur Respir J dergisinin en ¢ok atif alan dergi
oldugu, Am J Resp Crit Care dergisin n=515, Chest isimli
derginin n=424, sirasiyla Thorax n=293, Resp Med
n=270 ve en ¢ok yayin yapilan 10 dergi arasinda konuyla
ilgili en az atif alan ¢aliyma bulunduran derginin ise n=89
ile Resp Care dergisi oldugu goriilmektedir.
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Annual Scientific Production

Articles

25

15
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< © @ =3 o =
3 2 2 a a &
] 5 & 8 g g
S & & & & &
Year
Sekil 1. Calismalarin yillara gore dagilimi
Most Relevant Scurces
INTERNATIONAL JOURNAL OF CHRONIC OBSTRUCTIVE PULMO °
RESPIRATORY GARE °
BMGC PULMONARY MEDIGINE 15}
COPD-JOURNAL OF CHRONIC OBSTRUCTIVE PULMONARY DISE ﬂ
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JOURNAL OF APPLIED PHYSIOLOGY 15 )
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Sekil 2. En ilgili kaynaklar

Most Local Cited Sources

EUR RESPIR J @
AM J RESP CRIT CARE e
crest o

THoRAX D

@
8
S RESP MED
] D
@
=
2
S INT J CHRONIC OBSTR 7y
NEW ENGL J MED B8
J APPL PHYSIOL o
coPn Ty
RESP CARE ) ‘@

N. of Local Citations

Sekil 3. En ¢ok atif alan kaynaklar
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En Fazla Yaymm Yapan Yazarlar (Most Revelant

Authors)

Sekil 4’te konuyla ilgili en fazla yaymn yapan 10 yazar

siralandiginda n=9 c¢alisma ile Arikan H en fazla calisma

yapan yazar olup, n=8 calisma ile Saglam M, n=7 ¢aligma
Most Relevant Authors

ile Kiitiik¢ii E ve Coplii L, n=6 ¢alisma sayis1 ile Ince D
ve Yagl N, n=5 calisma ile Paneroni M ve Savci S, n=4
Benzo R ve Krishnan J olarak siralandigi belirlenmistir
(19-22).

ARIKAN H

SAGLAM M

CALIK-KUTUKCU E

COPLUL

£ INALINCE D
g

]

3

<

VARDAR-YAGLIN

PANERONIM

SAVCI S

BENZO RP

KRISHNAN JA

oo 25

Sekil 4. En fazla yayin yapan yazarlar

Kiiresel Olarak En Fazla Atif Alan Cahsmalar (Most
Global Cited Documents)

Sekil 5’de kiiresel boyutta en fazla atif alan 10 calisma
incelendiginde 146 atif sayist ile en fazla atif alan
calismanin 2016 yilinda Am J Respir Crit Care Med
dergisinde Roverst S tarafindan yaymlanmig olan
"Chronic Obstructive Pulmonary Disease and Cardiac
Diseases. An Urgent Need for Integrated Care™" isimli

0

0

5.0 75
N. of Documents

calisma oldugu belirlenmistir. 127 atif sayist ile Jama
Netw Open dergisinde 2021 yilinda Zhang X tarafindan
yayinlanan calisma ise ikinci en fazla atif alan caligmadir.
Bunun yani sira Benzo R tarafindan 2016 yilinda Am J
Respir Crit Care Med dergisinde yayimlanan c¢alisma ise
119 atifla Gigiincii sirada yer almaktadir ve en ¢ok atif alan
Roversi S tarafindan aymi yil igerisinde, ayni dergide

ROVERSI , 2016, AM J RESPIR CRIT CARE MED

ZHANG X, 2021, JAMA NETW OPEN

BENZO R, 2016, AM J RESPIR CRIT CARE MED

MARQUIS N, 2015, TELEMED E-HEALTH

HERIGSTAD M, 2015, CHEST

Documents

REYCHLER G, 2018, CLIN RESPIR J

OBERMEYER Z, 2017, BMJ-BRITISH MEDICAL JOURNAL

MCDONALD MLN, 2019, RESPIR RES

BOSTWICK D, 2017, J PAIN SYMPTOM MANAGE

CIRIO §, 2016, RESPIR MED

yayin yaptigt da fark edilmektedir  (23-25).
Mast Global Cited Documents
®©
©
©
D
7]
@
®
D
:
)

Sekil 5. Kiiresel olarak en fazla atif alan ¢aligmalar
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Veri seti icerisinde en fazla atif alan ¢calismalar (Most
Local Cited Documents)

Sekil 6’da "Pulmonory Disease", "Chronic obstructive",
"COPD", "Obstructive Pulmonory Disease", "Dyspnea",
"Fatigue" anahtar kelimeleri ile yapilan tarama sonucu
WOS veri tabanindan elde edilen veriler igerisinde en
fazla atif alan yazarlarin ¢aligmalarini yayinladig: dergiler
incelendiginde Stridsman C isimli yazarin 2014 yilinda
Scand J Caring Sc1 dergisindeki ¢alismasi ve Al-Shair K
isimli yazarmm 2016 yilinda Lung isimli dergide

Most Local Cited Sources

yaymlanmig olan ¢aligmas ii¢ atif alarak en ¢ok atif alan
iki calisma arasinda yer almaktadir. Bunun yani sira
sirastyla Bmc Pulm Med, Clin Respir J, Heart Lung
dergilerinde konuyla ilgili yaym yapan Aiello M,
Kiitiiketi E, Reychler G ve Lee J yazarlari iki atif almistir.
Ik on galigma arasinda bir atif alarak yer alan yazarlar,
Kiitiik¢ii E, Marquis N, Maatman R, Yilmaz Ck ve yayin
yapilan dergiler ise sirastyla Bmc Pulm Med, Telemed E-
Health, Respirology ve Holist Nurs Pract dergileridir.

EUR RESPIR J

AM J RESP CRIT CARE

CHEST @

THORAX @
§RESPMED @

g INT J CHRONIC CBSTR @

NEW ENGL J MED - B —
COPD 0

RESP CARE —@

° e N. of Local Citations e

Sekil 6. Veri seti igerisinde en fazla atif alan ¢aligmalar

Kelime Bulutu (WordCloud) "Dyspnea" (n=36), "Exercise" (n=36), "Pulmonary
Yazarlarin en sik kullandigi 50 anahtar kelime Author’s Rehabilitation" (n=23), "Quality of Life" (n=22),
Keywords olarak filtrelenerek tarandiginda en c¢ok  "Fatigue" kelimesinin ise (n=20) kere kullanildig1
"COPD" anahtar kelimesinin (n=70), sonrasinda ise sonucuna ulasilmigtir. Bunlarla birlikte" Rehabilition",
Chronic Obstructive Pulmonary Disease ~ "Pulmonary Disease ve "Chronic  Obstructive"
kelimesinin(n=55), bu iki sik kullanilan anahtar  kelimelerinin ise yazarlar tarafindan sik kullanilan 10
kelimeleri sirasiyla takip eden diger kelimelerin ise  kelime arasinda oldugu belirlenmistir  (Sekil 7).

e marzm e

chronic ohstructive

fatigue
Juality o i

BAEITISE COpAGiHY
Ivnan hperniain
l lmlllll

nulmonarv reha

Sekil 7. Kelime bulutu
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Sozciiklerin yillar icerisinde kullanilma sikhigindaki degisim (Words Frequency over time)

Sekil 8’de sozciiklerin yillar igerisinde kullanilma sikligindaki degisim incelendigine ise "CODP", "Obstructive
Pulmonory Disease" ve "Dyspnea" anahtar kelimelerinin 2014 yilindan 2024 yillar1 arasinda kullaniminin stirekli olarak
artmis oldugu goriilmektedir. "Fatigue" anahtar kelimesinin kullaniminin ise son 10 yil icerisinde artmis oldugu fakat
diger anahtar kelimeler arasinda en az kullanilan ve artis orani en az olan kavram oldugu anlasilmaktadir. Bu anahtar
kelimelerin yani sira kullanimi sik olan diger kelimeler ise "Exercise", "Pulmonary Rehabilitation", "Quality Of Life",
"Rehabilitation” ve “Chronic Obstructive" kelimeleridir.

Words' Frequency over Time

@
S
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Q
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3
a3 40
Q
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Term
= CHRONIC GBSTRUCTIVE
= CHROMIC OBSTRUCTIVE PULMONARY DHSEASE
= COPD

— DYSPNEA

— EXERCISE

= FATIGUE

= PULMONARY DISERSE

= PULMONARY REHABILITATION
= QUALITY OF LIFE

—  REHABILITATION

Sekil 8. Sozciiklerin yillar igerisinde kullanilma sikligindaki degisim
Anahtar sozciiklerin birlikte kullamlma durumlar: (Co-occurrence Network)

Sekil 9’da yazarlarin kullandigi anahtar kelimelerin birbirleriyle etkilesimi ag goriiniimii seklinde incelenmistir.
Author’s Keywords seklinde yapilan filtreleme sonucunda en fazla kiimelenmenin oldugu ve siklikla birlikte kullanilan
sozciiklerin "COPD"," Chronic Obstructive Pulmonary Disease", "Dyspnea", "Fatigue" ve "Pulmonary Rehabilitation"
kelimeleri oldugu gézlenmistir. "COPD" anahtar kelimesi ile en ¢ok "Dyspnea" ve "Fatigue" kelimesinin kullanildigi bu
kelimelerin yani sira depression, pain, exersice test, Pulmonary rehabilitation kelimelerinin kullanildig1 goriilmektedir.
Chronic obstructive Pulmonary disease kelimesinin ise genis bir ag goriiniimii ortaya ¢ikardigi goriilmektedir. Bu ag
gOriiniimil igerisindeki kiimede Chronic Obstructive Pulmonary Disease kelimesi ile siklikla kullanilan diger kelimeler

symptom, lung cancer, obesity, respiratory, sleep, test, comorbidity, bronchhiestasis, self- management oldugu
goriilmektedir

ﬁ
copd
x:m‘?p

2 dySpnea pulmonary ."e“‘.ar‘)iilitﬁtic;:j

2
exercise
»

chronic opstructivé' pulmonary disease
) e »

» ’ »
@ »

Sekil 9. Anahtar sozciiklerin birlikte kullanilma durumlar
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Tematik Harita (Thematic Map)

Sekil 10’da "Pulmonory Disease", "Chronic obstructive",
"COPD", "Obstructive Pulmonory Disease", "Dyspnea”,
"Fatigue" anahtar kelimeleri ile yapilan filtreleme
sonucunda yazarlarin bu anahtar kelimeleri kullanim
durumuna gore tematik harita incelendiginde haritanin
sag lst bolimiinde yer alan kisimda konu ile ilgili trend
olan kavramlarin fonksiyonel kapasite, astim, akciger
hastaligi, brongektazi 6 dk yiirlime testi, hassasiyet,
yasam kalitesi, uzamis covid, hasta tarafindan bildirilen
sonug¢ kavramlarinin dne ¢iktig1 goriildii. Sol iist kadranda
bulunan nis temalar konu ile ilgili heniiz ¢ok fazla
calistlmamis kavramlar olmakla birlikte dispne ile ayni
anlama gelen breathlessness (nefes darligi), zayiflik,
engellilik, 6lim orani kavramlari tematik harita da nis

(Density)

temalar bolimiinde yer almistir. Merkezi ¢izgiye yakin
olan kavramlarin semptom, hastalik, 06z yOnetim,
telerehabilitasyon ve semptomatik durum oldugu
belirlenmistir. Sol alt kisimda yer alan kavramlar konu ile
ilgili heniiz ¢cok yeni olup ilerisi i¢in gelisme potansiyeli
olan veya eskisi gibi sik kullanilmayip yok olma
potansiyeli olan kavramlardir. Bu kisimda eslik eden
hastalik, solunum ve interstisyel akciger hastaligi
kavramlar1 6ne ¢ikmig durumdadir. Sag alt kadranda
goriilen kavramlar ise konuyla ilgili daima dnemli olan ve
yogun olarak kullanimi mevcut olan koah, koah
alevlenmesi, kronik obstriiktif akciger hastaligi, dispne,
egzersiz, pulmoner rehabilitasyon, yorgunluk, akciger
hastalig1, sigara kullanimi gibi kelimeler bulunmaktadir
(26,27).

reliability functional capacity
validity H sensitivity hrqol
self—rnanalemlent speci@lignt-reported outcome
) teletehabilitation promis covid-19
frailty fundtional status long covid
breg‘l‘%ablhty s symptom é&luster physical therapy modalities
predic!mr;s disease bronchiectasis
insommia capacity asthma
symptém physical activity lung disease
cluster 6-min walk test

factor an%lyas

neumonia

Development degree

comorbid

respiratory

ity

chronjidiep

e

gbestionnal )
copd exacerbation

copd
chronic obstructive pulmonary diseas

pulmonary di ea
chronic ol:tsﬁ.I
chronic obstructive pulmanary disease {ganstbims -

Relevance degree

(Centrality)

Sekil 10. Tematik harita

Birlikte atif alan ¢alismalar (Co- citation Network)

oldugu ayni zamanda iki kiime arasinda atif verme

Sekil 11°de  birlikte atif  alan  g¢alismalar  orammin da  kiiresel anlamda yiksek oldugu
degerlendirildiginde iki grup halinde kiimelendigi  goriilmektedir.
gozlenmistir. Gruplari kendi igerisinde atif aginin yogun
- b g bestall jc 1999 4 @
: a € & 2 o
3 » @ 3 y
& 6 mr 2005
@ @ / miller mr 2008
- \ [ e,
& o Js
S ma 2013 .,
1
Sekil 11. Birlikte atif alan ¢alismalar
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Is Birligi Ag1 (Collaboration Network)

Ulkeler aras1 is birligi ag goriiniimii seklinde
incelenmistir. Bu goriiniime gore ilk sirada yer alan iilke
Amerika olmakla birlikte Cin, halya, Brezilya, Kanada,

Fransa fiilkeleri de is birligi aginda yer almaktadir.
Tirkiye’'nin ise bu ag goriinlimiinin icerisinde yer
almamasi kavramlarin kullanimu ile ilgili dikkat ¢ekici ve
onemli bir durumdur.

@i
E, 2 pe
” o chlb;a
> @ > @
” B usa - e
- italy @ 1
canadas france

brazil

Sekil 12. Is birligi ag1

TARTISMA

Bu calismada WOS veri tabaninda yayinlanmis olan
KOAH hastalarinda goriilen dispne ve yorgunluk
semptomlart ile ilgili olarak yapilmis olan g¢aligmalar

incelenerek, konuyla ilgili literatiir 0zet bilgisi
sunulmustur. 197 arastirma makalesinin bibliyometri
analiz yoOntemiyle incelendigi c¢alismamizda yillik

bliyiime oraninin % -4,49 ile konuyla ilgili yapilan
aragtirmalarda genel anlamda bir diislis oldugu fark
edilmistir. Bunun yaninda en fazla ¢alisma yapilan yil
2020 (n=26) olmustur. Bunun sebebinin Covid 19
pandemisi ile birlikte mevcut KOAH hastalarinda goriilen
ataklar veya artmis semptom yikii ile ilgili oldugu
diistiniilmektedir (28-30).

Konuyla ilgili yaym yapilan dergiler incelendiginde n=17
dokiiman ile International Journal of Chronic Obstructive
Pulmonary Disease dergisinin en fazla yayin yapilan
dergi oldugu, elde edilen veri setindeki kaynaklar
arasinda konuyla ilgili en fazla atif alan calismalarin
bulundugu derginin n=527 atif sayisi ile Eur Respir J
dergisi oldugu gorilmiistiir. Taranan kavramlarla ilgili
yaym yapilan ilk 10 dergi arasinda herhangi bir
hemsirelik dergisi bulunmamakla birlikte veri seti
incelendiginde calisma yapilan hemsirelik dergilerinin;
International Journal of Nursing Practice, West J Nurs
Res, Holistic Nursing Practice, Journal of Nursing
Scholarship, Clinical Journal of Oncology Nursing
dergileri oldugu belirlenmistir. Bu durumun konuyla ilgili
hemsirelik  dergilerinde  goriiniirligli arttirmak  ve
literatlire hemsirelik alaninda konuyla ilgili bakis agisi
sunmak i¢in 6nemli oldugu diisiiniilmektedir.

En fazla yayin yapan on yazar arasinda ilk alti sirada
Tirk yazarlar bulundugu belirlenmigtir (31). Ancak
kiiresel anlamda en fazla atif alan c¢aligmalara
bakildiginda  Tiirkiye’den  herhangi  bir  ¢alisma
bulunmamaktir. Tiim bu gostergeler iilkeler arasi is birligi
ag gorlinlimiinde  Tirkiye’nin  yer almamasiyla
ortiismektedir. Dolayisiyla iilkemizde konuyla ilgili
yapilan c¢alismalarin az oldugu ve global anlamda
etkilesimin siirli oldugu diistintilmektedir.

Anahtar kelimelerin analizinde yazarlar tarafindan en sik
tercih edilen kavramlarin (n=70) KOAH, Kronik
Obstriiktif ~ Akciger  Hastaligit ~ (n=55)  oldugu
belirlenmistir. Dispne anahtar kelimesi {iglincii sirada
tercih edilirken, yorgunluk kavraminin sik kullanilan 50
anahtar kelime arasinda yedinci sirada tercih edilmis
oldugu fark edilmistir. Dispne ve yorgunluk
semptomlarmin  kullanimi  karsilastirildiginda daha az
kullanilmig olmasinin nedeni olarak yorgunlugun KOAH
dahil olmak {izere bir¢cok kronik hastalikta sikint1 verici
ve devam eden semptom olmasina ragmen, hastalar
tarafindan subjektif olarak ifade edilmesine bagli olarak

klinik uygulama ve arastirmalarda ihmal ediliyor
olmasiyla ilgili oldugu diisiinilmektedir (32).
Sozciiklerin  2014-2024  yillart igerisindeki kullanim

sikligindaki degisime bakildiginda ise KOAH ve Kronik
Obstriiktif Akciger Hastaligi kelimelerin her yil en ¢ok
kullanilan kelimeler oldugu, dispne anahtar kelimesinin
ise 2017 yilindan itibaren her yil {iglincii en sik kullanilan
kelime oldugu goriilmektedir. Yorgunluk kavraminin
kullanim1 ise son on yilda arttig1 sdylenebilir ancak en az
kullanilan ve kullanimindaki artig oraninin en az oldugu
kavram oldugu da dikkat ¢ekmektedir.

KOAH ile heniiz ¢ok fazla ¢alisilmayan kavramlarin
sakatlik ve zayiflik kavramlari oldugu belirlendi. Bu
kavramlar literatiirde daha fazla ¢alisilmasi gereken
kavramlardir (27,33). Ayn1 zamanda konu ile ilgili heniiz
yeni ve gelisgme potansiyeli olan fakat az ¢alisan
kavramlar oldugu belirlendi. Bu kavramlardan birinin
interstisyel akciger hastaligi oldugu goriildii. Akciger
hastaliklar1 arasinda nadir goriilen ve yonetimi zor olan
hastalik olmasi nedeniyle c¢aligmalarin artmast ve
semptom yoOnetimine vurgu yapilmas: gerekmektedir
(34).

Dispne ve yorgunluk semptomlarinin KOAH hastalarinda
fonksiyonel kisitliga yol actigr bilinmektedir. Hastalikla
birlikte yasanan bu semptomlarin saglik profesyonelleri
tarafindan  multidisipliner olarak  degerlendirilmesi
gerekmektedir. Bu nedenle hemsireler KOAH
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hastalarimin  yasamig oldugu dispne ve yorgunluk
semptomlarmi yakindan gozlemlemektedir. Hemsirelik
stirecini planlayan ve uygun girisimleri belirleyen
hemsireler, dispne ve yorgunlugun hasta iizerindeki
etkisini ¢ok yonlii olarak degerlendirmektedir (35,36).
Yorgunluk, Kuzey Amerika Hemsirelik Tani Dernegi
(NANDA) (North  American nursing Diagnossis
Assocation) tarafindan hemsgirelik tams1 olarak kabul
edilmigtir  (37). Yorgunluk kavraminin hemsirelik
disiplini tarafindan tam olarak kabul edilmis olmasi,
bakimin planlanmasi ve siirecin etkin yonetimi i¢in
onemli oldugu disiiniilmektedir. Literatiirde yorgunluk
kavraminin hemsirelik tanis1 olarak kullanim siklig1
%42,54’tlir. Bu semptomun hemsirelik bakis acistyla
detayli olarak degerlendirilmesi saglik bakiminin
maliyetini azaltacagi disiiniilmektedir. Ayni zamanda
erken teshis edilen yorgunluk, yapilmas: gereken
miidahalelerin baglatilmasini da kolaylagtirmaktadir (38).
Yorgunlugun akciger fonksiyon bozukluguyla iliskili
olup olmadigi ve ne oOlgiide iliskili oldugu hala
belirsizligini korumaktadir bu sebeple KOAH tanili
hastalara verilecek hemsirelik bakiminda yorgunlugun
yonetimi igin etkili miidahalelerin gelistirilmesi gerektigi
ve caligmalarin bu anlamda artmast  gerektigi
distinilmektedir (39). Semptom yonetiminde etkili
oldugu bilinen miidahalelerden biri de pulmoner
rehabilitasyon  programlaridir.  Hemgsireler KOAH
hastalar1  icin pulmoner rehabilitasyon programi
kapsaminda dispne ve yorgunluk semptomlarinin etkili
yonetimini saglayabilmektedir. Bu dogrultuda solunum
egzersizleri egitimi (biizilk dudak ve diyafragmatik
solunum), giiclendirme egzersizlerini igceren miidahale
¢aligmalarimin artmasi gerekmektedir (40).

Ulkeler aras1 is birliklerinde ilk sirada Amerika
gelmektedir. Amerika’nin konuyla ilgili baglantilarinin
¢ogu Tllkeyle yogun oldugu goriilmektedir. Global
Initiative for Chronic Obstructive Lung Disease (GOLD);
Amerika Birlesik Devletleri Ulusal Kalp, Akciger ve Kan
Enstitiisti, Ulusal Saglik Enstitiileri ve Diinya Saglik
Orgiitii is birligiyle hazirlanmistir  (2). Her yil
giincellenen rapor, giiniimiizde de KOAH hastalig1 ve
yonetimi i¢in kullanilmaktadir. Buna bagli olarak konuyla
ilgili kiiresel anlamda en fazla is birligi yapan tilkenin
Amerika oldugu belirlenmistir.

SONUC
Bu caligmada KOAH hastalarinda goriilen dispne ve
yorgunluk semptomlartyla ilgili yapilan arastirma

makaleleri bibliyometrik analiz yontemiyle incelenmistir.
Bilgiler genel bilgiler yillik yaymn iiretim orani, en fazla
atif alan kaynaklar, kelime bulutu, kelimelerin yillar
icerisinde kullanma sikligindaki degisim, tematik harita,
birlikte atif alan c¢alismalar ve is birligi ag1 basliklar
altinda ele alinmistir. Veriler WoS veri tabanindan elde
edilmistir ve Biblioshiny programinda analiz edilmistir
(13). Olusturulan veri seti 2014-2024 yil araligindaki
caligmalar1 kapsamaktadir. Calismanin bulgulari, KOAH
ile ilgili bilimsel arastirmalarin genel egilimleri ve alanin
onde gelen temalar1 hakkinda kapsamli bir bilgi
sunmaktadir. Ancak, yillik bliyiime oranindaki diisiis ve
belirli iilkelerin is birligi aglarindaki eksikligi, bu alanda
yapilacak ¢aligmalarin daha fazla uluslararasi is birligi ve
yenilik¢i  yaklasimlar  gerektirdigini  gostermektedir.

Ozellikle nis temalara odaklanarak, heniiz yeterince ele
almmamis konular iizerine yeni arastirmalar yapilmasi
onemlidir. Konularin hemsirelik bakis agisiyla ve
hemsirelik dergilerinde daha fazla calisilmasi gerektigi
belirlenmistir. Bu baglamda, uluslararas1 ortakliklarin

artirlmast  ve  disiplinler  arast  yaklasimlarin
benimsenmesi, KOAH arastirmalarimi  daha ileri
tastyabilir.

Aragtirma verilerinin sadece Web of Science Core
Collection veri tabani kullanilarak elde edilmis olmasi ve
sadece arastirma makalelerinin analize dahil edilmesi
calismamizin siurliliklaridir.

Yazarlarin Katkilari: Fikir/Kavram: M.B., O.A.A.;
Tasarim: M.B., O.A.A.; Veri Toplama ve/veya Isleme:
M.B., O.A.A.; Analiz ve/veya Yorum: M.B., O.A.A_;
Literatiir Taramasi: M.B., O.A.A.; Makale Yazimi: M.B.,
0O.A.A; Elestirel Inceleme: F M.B., O.A.A..
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ABSTRACT

Aim: This study aims to evaluate the relationship between nutritional knowledge and microbiota awareness among
students at Istanbul Bilgi University.

Material and Methods: The sample of this cross-sectional study consists of 415 university students. The general
characteristics of the participants were obtained through a questionnaire, while their nutritional knowledge and microbiota
awareness were assessed using the Nutrition Knowledge Level Scale for Adults and the Microbiota Awareness Scale,
respectively.

Results: The students had a mean age of 22.6+4.29 years, and a median BMI of 22.14 [5.13] kg/m?. Median scores were
51 [11] for NKLSA-NK, 38 [9] for NKLSA-FP, and 69 [15] for microbiota awareness. There was a statistically significant
positive correlation between nutritional knowledge and microbiota awareness (r=0.658; p<0.001). Age also showed a
statistically significant positive correlation with nutritional knowledge, particularly with food preferences (r=0.131;
p<0.05). Statistically significant negative correlations were found between BMI and both nutritional knowledge (r=-
0.192) and microbiota awareness (r=-0.191), as well as between body weight and both variables (r=-0.242 and r=-0.274,
respectively; p<0.001).

Conclusion: Our results show that the study population has fair nutritional knowledge in the NKLSA-NK and good
nutritional knowledge in the NKLSA-FP sub-section, alongside a good level of microbiota awareness. The Education,
lifestyle choices, and guidance are important for nutritional knowledge and microbiota awareness of the population. To
our knowledge, this is the first study examining the relationship between nutritional knowledge level and microbiota
awareness scores, and further studies are needed.

Keywords: Microbiota awareness; nutritional knowledge; university student.

Beslenme Bilgisi ile Mikrobiyota Farkindahgi Arasindaki iliskinin incelenmesi: Universite

Ogrencileri Arasinda Kesitsel Bir Calisma
0z
Amag: Bu calisma, Istanbul Bilgi Universitesi 6grencilerinde beslenme bilgisi ile mikrobiyota farkindaligi arasindaki
iligkiyi degerlendirmeyi amaglamaktadir.
Gerec¢ ve Yontemler: Bu kesitsel ¢aligmanin drneklemi 415 iiniversite dgrencisinden olusmaktadir. Katilimeilarin
demografik 6zellikleri anket yontemiyle elde edilmis; beslenme bilgi diizeyleri ile mikrobiyota farkindaliklari ise sirasiyla
Yetiskinler Icin Beslenme Bilgi Diizeyi Olcegi ve Mikrobiyota Farkindalik Olgegi kullanilarak degerlendirilmistir.
Bulgular: Ogrencilerin yas ortalamasi 22,6+4,29 yil ve medyan beden kiitle indeksi (BKI) 22,14 [5,13] kg/m? olarak
saptanmigtir. Temel beslenme ve beslenme saglik bilgisi (NKLSA-NK) i¢in medyan puan 51 [11] ve besin tercihi alt
bolimii (NKLSA-FP) i¢in 38 [9] olarak bulunmustur. Mikrobiyota farkindalik puaninin medyani ise 69 [15] olarak
belirlenmistir. Beslenme bilgisinin alt boyutlar1 ile mikrobiyota farkindaligi arasinda istatistiksel olarak anlamli pozitif
yonlii bir korelasyon bulunmustur (r= 0,658; 0,259; p<0,001). Ek olarak, yas ile beslenme bilgisi arasinda, 6zellikle de
besin tercihi alt boyutunda istatistiksel olarak anlamli pozitif yonlii bir korelasyon mevcuttur (r=0,131; p<0,05). Ayrica,
BKI ile beslenme bilgi diizeyi ve mikrobiyota farkindalig1 arasinda istatistiksel olarak anlamli negatif yonlii bir korelasyon
(swrastyla r=-0,192; r=-0,191; p<0,001) ve viicut agirlig1 ile beslenme bilgi diizeyi ve mikrobiyota farkindalig: arasinda
istatistiksel olarak anlamli negatif yonli bir korelasyon oldugu (sirastyla r=-0,242; r=-0,274; p<0,001).
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Sonug¢: Sonuglarimiz, ¢aligma popiilasyonunun NKLSA-
NK'de orta diizeyde beslenme bilgisine ve NKLSA-FP alt
boéliimiinde iyi beslenme bilgisine sahip oldugunu ve iyi
diizeyde mikrobiyota farkindaligina sahip oldugunu
gostermektedir. Egitim, yasam tarzi segimleri ve rehberlik,
popiilasyonun  beslenme  bilgisi ve  mikrobiyota
farkindaligi i¢in Onemlidir. Bu ¢aligsma, beslenme bilgi
diizeyi ile mikrobiyota farkindalik arasindaki iliskiyi
inceleyen ilk ¢aligmadir ve daha fazla galismaya ihtiyag
vardir.

Anahtar Kelimeler: Mikrobiyota farkindaligi; beslenme
bilgisi; tiniversite 6grencisi.

INTRODUCTION

The human body has about 1.3 times more bacterial cells
and various microorganisms than human cells.
Collectively called "microbiota” or "microflora”, these
microorganisms have a symbiotic relationship with human
cells, mutually dependent on each other for survival. The
microbiota plays an essential role in the physiology and
health of the host. The human gut microbiota acts as a
physical barrier against pathogens and provides immunity
to various diseases. Among the factors influencing the
development of the microbiota, the mode of birth, the
mother’s  microbiota, breast milk consumption,
antibiotic/probiotic use, and diet are important (1).

The microbiota plays an essential role in the development
of host immunity, nutrient digestion, regulation of
intestinal endocrine function and neurological signals,
modification of xenobiotic and drug metabolism,
elimination of toxins, maintenance of intestinal barrier
integrity, structure and function of the gastrointestinal
tract, regulation of the immune system, and synthesis of
specific vitamins. Dysbiosis is defined as a disruption of
the normal composition of the microbiota or the ratio of
beneficial and harmful bacteria in the microbial
composition and is caused by a wide range of internal and
external factors, such as antibiotic use, dietary changes and
environmental exposure, pollutants. Dysbiosis has been
closely linked to many non-communicable diseases, such
as obesity, type 2 diabetes, allergies, atopic diseases,
asthma, inflammatory bowel diseases, metabolic
syndrome, necrotizing enterocolitis, and atherosclerosis,
and is thought to play a role in their pathogenesis Age, sex,
nutrition, cleanliness, environment, and antibiotic use are
some variables that affect an individual's microflora
composition, which is host-specific and varies throughout
their life. Studies have shown that the consumption of
probiotics and prebiotics is important for the health of the
microflora (2). Probiotics are live microorganisms that
protect human health when administered in appropriate
doses. They compete and inhibit harmful microorganisms
at attachment sites, directly kill harmful microorganisms
by producing various antimicrobial compounds, and
reduce intestinal inflammation by increasing serum IgA
levels while protecting the intestinal mucosal barrier.
Prebiotics affect the microbiota species already present in
the large intestine, increasing the production of short-chain
fatty acids and decreasing pH (1).

Nutritional knowledge is among the factors that affect
individuals' dietary habits and diet quality. While high
nutritional knowledge promotes adequate and balanced
nutrition by enabling healthier food selection, individuals

with inadequate nutritional knowledge have been reported
to show poorer nutritional patterns independent of their
socioeconomic status (3). When a study conducted with
university students were examined, it was found that
students generally had low levels of nutritional knowledge,
but students from the Faculty of Health Sciences had
higher levels of nutritional knowledge than students from
other departments (4). Considering other factors that shape
the microbiota, it has been stated that one of the most
interesting topics in recent years is related to the nutritional
status of the individual because it is a modifiable factor in
modulating the microbiota. Since there is a positive
relationship between nutritional status and nutritional
knowledge level, it is thought that nutritional knowledge
level has important effects on microbiota as well as various
chronic diseases (5).

To the best of our knowledge, no study has examined the
nutritional knowledge level and microbiota awareness of
individuals. Therefore, the current study aimed to evaluate
the nutritional knowledge levels and microbiota awareness
of university students studying undergraduate education in
various faculties at Istanbul Bilgi University.

MATERIAL AND METHODS

Study Population and Design

This cross-sectional study was conducted to determine the
nutritional knowledge levels and microbiota awareness of
415 students studying at Istanbul Bilgi University aged 18-
35 years. For the study sample, power analysis was
performed using the G-Power analysis program with a
95% confidence interval and an effect size of 0.8.

Data Collection

Within the scope of the study, the demographic
characteristics of the students were obtained by applying
the questionnaire; for assessing nutritional knowledge
level and microbiota awareness, we used the Nutrition
Knowledge Level Scale for Adults (NKLSA) and
Microbiota Awareness Scale (MAS), respectively. We
used Google forms to collect the data from March to July
2023. Anthropometric measurements of height and body
weight were obtained from participants' self-reports. The
Level of Nutrition Knowledge for Adults scale was
developed by Batmaz and Giines, and a validity and
reliability study was conducted (6). This scale has two sub-
dimensions, Basic Nutrition and Food Health Knowledge
(NKLSA-NK) and Food Preference (NKLSA-FP) and
consists of 32 propositions. In the 5-point Likert-type
scale, correct propositions are scored as "0: Strongly
disagree, 1: Disagree, 2: Neither agree nor disagree, 3:
Agree, 4: Strongly agree"”, while the answers given in the
wrong propositions were scored as "0: Strongly agree, 1:
Agree, 2: Undecided, 3: Disagree, 4: Strongly disagree".
The maximum score for basic nutrition is 80, and the
maximum score for food preferences is 48. Participants
rate the relationship between nutrition and health and the
accuracy of their food choices in daily life on a separate
Numerical Analog Scale (NAS) ranging from 0 to 10. The
scores obtained from the evaluation criteria of NKLSA are
evaluated as poor, moderate, good, and very good.
Participants with a basic nutrition score of less than 45
points had poor knowledge, those with 45-55 points had
fair knowledge, those with 56-65 points had good
knowledge, and those with >65 points had very good
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knowledge. Participants with a food preference score less
than 30 had poor knowledge, those with a score between
30 and 36 had fair knowledge, those with a score between
37 and 42 had good knowledge, and those with a score
above 42 had very good knowledge.

To determine the microbiota awareness levels of adults,
the Microbiota Awareness Scale (MAS), developed and
validated by Kiilcii in 2020, was used (7). This scale is a
five-point Likert-type scale consisting of 20 questions and
four subscales, including "General Information”
(questions 1,2,4,5,6,13), "Product Information™ (questions
17,18,19,20), "Chronic Disease" (questions 8,10,12,14,16)
and "Probiotics and Prebiotics" (questions 3,7,9,11,15)
("1=strongly disagree, 2=disagree, 3=decided, 4=agree,
5=strongly agree"). Questions 17 and 18 of the scale are
five-choice information questions; each correct answer is
evaluated as one point, and each incorrect answer is
assessed as one point. Questions 19 and 20 are open-ended
questions, and they are evaluated in such a way that one
point for no answer, two points for one answer, three
points for two answers, four points for three answers, and
five points for four or more answers. A score between 18
and 100 points is obtained from the scale. High scores
obtained from the scale, which does not have any cut-off
point, are interpreted as a high level of microbiota
awareness.

Before the study was started, written permissions were
obtained from the Istanbul Bilgi University Ethics
Committee with 2023-10160-048 number on 30/03/2023.
All study participants signed an online informed consent
form using Google Forms.

Statistical Analysis

The Kolmogorov-Smirnov test was used to determine the
normality of the data. Mean + standard deviation (SD) was
used to report normally distributed variables, median and
interquartile range (IQR) for non-normally distributed
variables, and frequency (n) and percentage (%) for
categorical variables. Kruskal-Wallis, Mann-Whitney U,
and independent student-t tests were employed for
comparisons between and among groups of continuous
data. To evaluate the differences between categorical
variables, the Chi-square test was used. To evaluate the
associations between the variables, Spearman's correlation
coefficient was used. To interpret the correlation
coefficients, conventional values 0.01 to 0.20 were very
weak, 0.20 to 0.40 weak, 0.40 to 0.60 moderate, and >0.60
high (8). Statistical significance was set at p< 0.05.

RESULTS

The general characteristics of the study participants are
shown in Table 1. The average age of the subject was 22.6
+ 4.29 years. Of the participants, 96.1% were single, and
3.9% were married. Half of the male students (51.2%)
reported smoking, whereas 57.6% of the female students
did not smoke (p=0.005). Of the students who participated
in the study, 62.2% used alcohol, 37.8% did not use
alcohol, and there was no statistically significant
difference between the genders (p>0.05).

It was determined that 93.4% of the participants who had
information about healthy eating were female and 82.4%

were male, and there was a statistically significant
difference between males and females (p=0.001).
Participants who had information about healthy eating
stated that they received this information from dieticians
(37.7%), the Internet (34.0%), family and friends (12.8%),
TV/media (9.6%), and doctors (5.9%). In this study, 44.6%
of female students received information from a dietician,
while 47.6% of male students received nutritional
information from the Internet and this difference was
found to be statistically significant (p<0.001). Most of the
students (37.6%) who took a course related to nutrition
were female, while only 16.8% were male, and this
difference was found to be statistically significant
(p<0.001). The majority of female students (66.6%)
consumed two meals, while 42.4% of males reported two
meals, and 52.0% reported three meals and this difference
was found to be statistically significant (p<0.001). When
the frequency of eating out was questioned, 11.1% of the
students ate out every day, 22.4% ate out 3-4 times a week,
34.9% ate out 1-2 times a week, 22.4% ate out every 2
weeks, and 9.2% ate out once a month or less frequently.
Notably, 35.5% of female students ate out 1-2 times per
week, while 33.6% of male students exhibited a similar
eating-out frequency. This difference was found to be
statistically significant (p=0.017). When their probiotic
use status was questioned, 41.20% of the students used
probiotic supplements, while 58.79% did not use probiotic
supplements. In contrast, 54.8% of female students did not
use probiotic supplements, whereas this percentage was
higher among male students at 68.0%. This difference was
statistically significant (p=0.013). Approximately 42.0%
of female students received the recommendation to use
probiotics from a dietitian, while the majority of male
students (62.5%) stated that they received this
recommendation from the media and Internet. This
difference was found to be statistically significant
(<0.001). Of the participants, 42.9% stated that they
exercised regularly and 57.1% stated that they did not
exercise regularly. Of the students who exercised
regularly, 34.5% were female and 62.4% were male. This
difference was found to be statistically significant
(p<0.001).

The median body weight and height of the female students
were 57 [11] kg and 165 [0.09] cm respectively, and the
median body weight and height of male students were 80
[18] kg and 180 [0.1] cm respectively. The median BMI of
female students and male students were 20.89 [3.86] kg/
m”2 and 24.83 [4.86] kg/m2, respectively. The nutritional
knowledge score was statistically significant higher in
females (NKLSA-NK; 53 [11], NKLSA-FP; 39 [8]) than
in males (NKLSA-NK; 49 [12], NKLSA-FP; 37 [8])
(p<0.001). The median food preference score of females
was 39 [8] and this score was found to be statistically
significant higher compared to males (37 [8]) (p<0.001).
When the microbiota awareness of the students was
analyzed, the median score was found to be 72 [15] for
females and 64 [14] for males, indicating that females had
a higher microbiota awareness than males (p<0.001)
(Table 2).
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Table 1. Genaral characteristic of the students (n=415)

Female (n=290) Male (n= 125) Total (n=415)
Mean=SD or n (%) Mean£SD or n (%)  MeanSD or n (%) P
Age (years) 22.6+4.66 22.59+0.29 22.6+4.29 0.977
Marital Status
Single 276 (95.2) 123 (98.4) 399(96.1) 0.165
Married 14 (4.8) 2 (1.6) 16 (3.9)
Smoking
Yes 100 (34.5) 64 (51.2) 164 (39.5) 0.005
No 167 (57.6) 52 (41.6) 219 (52.7) '
Stop smoking 23 (7.9) 9(7.2) 32 (7.7)
Alcohol
Yes 172 (59.3) 86 (69) 258 (62.2) 0.078
No 118 (40.7) 39 (31) 157 (37.8)
Healthy eating knowledge
Yes 271 (93.4) 103 (82.4) 374 (90.1) 0.001
No 19 (6.6) 22 (17.6) 41 (9.8)
Source of healthy eating knowledge
Doctor 17 (6.3) 5 (4.9) 22 (5.9)
Dietitian 121 (44.6) 20 (19.4) 141 (37.7) <0001
TV/Media 31(11.49) 5 (4.9) 36 (9.6) '
Internet 78 (28.8) 49 (47.6) 127 (34.0)
Family/friends 24 (8.9) 24 (23.3) 48 (12.8)
Receiving education about nutrition
Yes 109 (37.6) 21 (16.8) 130 (31.3) <0.001
No 181 (62.4) 104 (83.2) 285 (68.6)
Number of meals consumed
1 13 (4.5) 2 (1.6) 15 (3.6)
2 193 (66.6) 53 (42.4) 246 (59.2) <0.001
3 82 (28.3) 65 (52.0) 147 (35.4)
>3 2 (0.7) 5 (4.0) 7 (1.6)
Skipping meals
Yes 243 (83.8) 97 (77.6) 340 (81.9) 0.164
No 47 (16.2) 28 (22.4) 75 (18.1)
Frequency of eating outside
Everyday 26 (9.0 20 (16.0) 46 (11.1)
3-4 times a week 59 (20.3) 34 (27.2) 93 (22.4)
1-2 times aweek 103 (35.5) 42 (33.6) 145 (34.9) 0.017
Once every 2 76 (26.2) 17 (13.6) 93 (22.4) '
weeks
Once a month 26 (9.0) 12 (9.6) 38(9.2)
or infrequently
Probiotic supplements use status
Yes 131 (45.2) 40 (32.0) 171 (41.2) 0.013
No 159 (54.8) 85 (68.0) 244 (58.8)
Source of recommendation for using probiotic supplements
Doctor 28 (21.4) 1(2.5) 29 (16.9)
Dietitian 55 (42.0) 11 (27.5) 58 (33.9)
Media/Internet 37 (28.2) 25 (62.5) 62 (36.2) <0.001
Family/friends 5(3.8) 2 (5.0) 7(4.1)
Education 6 (4.6) 1(2.5) 7(4.1)
Exercising regularly
Yes 100 (34.5) 78 (62.4) 178 (42.9) <0.001
No 190 (65.5) 47 (37.6) 237 (57.1)

n: Count, %: Column percentage, SD: Standard Deviation
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Table 2. Anthropometric measurement, nutritional knowledge score and microbiota awareness score (n=415)

Female Male

Total

Median [IQR] Median [IQR] Median [IQR] P
Height (cm) 165 [0.09] 180 [0.10] 169 [0.13] <0.001
Weight (kg) 57 [11] 80 [18] 63 [20] <0.001
BMI (kg/m2) 20.89 [3.86] 24.83 [4.86] 22.14 [5.13] <0.001
NKLSA-NK 53 [11] 49 [12] 51 [11] <0.001
NKLSA-FP 39 [8] 371[8] 38[9] <0.001
Microbiota Awareness 72 [15] 64 [14] 69 [15] <0.001

Score

BMI: Body Mass Index, NKLSA-NK: Basic Nutrition and Nutrition-Health Knowledge, NKLSA-FP: Food Preferences,

IQR: Inter Quantile Range

The relationship between the general characteristics of the
students participating in the study and their nutritional
knowledge levels and microbiota awareness is presented
in Table 3. The microbiota awareness score of married
students (74.5 [18]) was statistically significantly higher
than that of single students (69 [16]) (p=0.042). Non-
smokers had statistically significantly higher basic
nutrition knowledge (53 [10]) and microbiota awareness
(71 [16]) than smokers, and those who quit smoking (p
values respectively 0.004 and 0.009) (Table 3). Women
who were knowledgeable about healthy nutrition had
higher basic nutrition scores (52 [11] vs. 47 [10]) and
microbiota awareness (70 [16] vs. 61 [14]) than those who
lacked such knowledge. The basic nutrition score (55 [15]),
food preference score (41 [8]), and microbiota awareness
score (75 [15]) of the students who obtained information
about healthy eating from a dietitian were statistically
significantly higher than those of the students who
obtained information from other sources (p values
respectively p=0.001, p=0.003, p<0.001). Besides,
nutrition knowledge, food preference score (58 [12], 42
[9]) and microbiota awareness scores (77 [15]) of students
who received nutrition education were statistically
significantly higher in compared to those who did not (all
p values <0.001). Students who eat out once every two
weeks have been found to have higher microbiota
awareness compared to others, and this difference has been
determined to be statistically significant (72 [12],
p=0.029). Students who used probiotic supplements had
statistically significantly higher nutrition knowledge (53
[13]), food preference score (39 [8]) and microbiota
awareness scores (74 [14]) than those who did not use
probiotic supplements (p values respectively <0.001,
0.013 and <0.001). Students who received probiotic
supplement use advice from a dietitian had statistically
significantly higher microbiota awareness (77 [12]) than
other students, and this difference was statistically
significant (p=0.018).
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In Table 4, the correlations between students' nutrition
knowledge scores, microbiota awareness, age, BMI, and
body weight were analyzed. When the correlation matrix
was examined, a weak, positive and statistically significant
correlation was found between the basic knowledge sub-
dimension of nutritional knowledge level and the food
preference sub-dimension (r=0.257, p<0.001). When the
relationship between both sub-dimensions and microbiota
awareness was examined, a high, positive and statistically
significant correlation was found between the basic
nutrition and nutrition health knowledge sub-dimension
and microbiota awareness (r=0.658, p<0.001), and a weak,
positive and statistically significant correlation was found
between food preference and microbiota awareness
(r=0.259, p<0.001). There was a very weak, negative and
statistically significant correlation between the basic
nutrition knowledge score with BMI (r=-0.192, p<0.001)
and body weight (r=-0.242, p<0.001). The correlation
between the food preference subscale of the nutritional
knowledge score and age was very weakly positive and
statistically significant (r=0.131, p=0.008). We did not
find any correlation between students' microbiota
awareness and age (p>0.05); however, we found a very
weak negative correlation between body mass index and
microbiota awareness, and this correlation was statistically
significant (r=-0.191, p<0.001). Similarly, a negative,
weak, but statistically significant correlation was found
between body weight and microbiota awareness (r=-0.274,
p<0.001). A positive, very weak and statistically
significant correlation was found between the age of the
students and their BMI (r=0.183, p<0.001) and body
weight (r=0.168, p<0.001).

371



ELMAS et al.

Table 1. Relationship between general charestristics and nutritional knowledge and microbiota awareness (n=415)

Microbiota
NKLSA-NK NKLSA-FP Awareness
P Score
Median (IOR) Median (IQR) P Median (IOR)
Marital Status
Single 51 [11] 0.515 38[10] 0.148 69 [16] 0.042
Married 50 [12] 41.5[9] 74.5[18]
Smoking
Yes 50 [12] 38[9] 68 [18]
0.004 — 0.647 —— 0.009
No 53 [10] 38[10] 71[16]
I quit 50 [12] 39[12] 68 [15]
Alcohol
Yes 50 [11] 0.149 38[9] 0.954 69 [17] 0.313
No 52 [10] 36 [10] 69 [16]
Healthy eating knowledge
Yes 52 [11] <0.001  38710] 0.348 70 [16] <0.001
No 47 [10] 38 [8] 61 [14]
Source of healthy eating
knowledge _ S —
Doctor 53.5[13] 38 [8] 69.5 [20]
Dietitian 55 [15] 0.001 41 [8] 0.003 75 [15] <0.001
TV/Media 50 [9] 37[10] 69 [20]
Internet 50 [10] 381[9] 68 [12]
Family/friends 50 [14] 36 [11] 67.5[18]
Receiving education about
nutrition
Yes 58 [12] <0.001 229] <0.001 77 [15] <0.001
No 4919] 38 [8] 66 [14]
Number of meals consumed
1 49 [10] 37[12] 71[21]
2 52 [12] 0.121 38.5[8] 0.687 70 [17] 0.144
3 50 [12] 38 [11] 68 [14]
>3 49 [16] 38 [8] 62 [28]
Skipping meals
Yes 51 [11] 0.106 38[9] 0.531 69 [16] 0.557
No 50 [11] 38[11] 68 [14]
Frequency of eating outside
Everyday 50.5 [13] 37 18] 68 [19]
3-4 times a week 50 [10] 38.5[6] 66 [16]
1-2 times a week 51 [11] 0.177 38 [10] 0.238 69 [16] 0.029
Once every 2 weeks 53[12] 40 [8] 72 [12]
Once a month or
infrequently 49 [10] 39 [10] 69 [15]
Probiotic supplements use status
Yes 53 [13] <0.001 39 [8] 0.013 74 [14] <0.001
No 50 [11] 38[9] 65 [16]
Source of recommendation for using probiotic supplements
Doctor 53 [13] 39 [11] 74 [11]
Dietitian 56.5 [15] 41[7] 77 [12]
TV/Media/Internet 52 [11] 0.068 37[11] 0.068 71.5[13] 0.018
Family/friends 52 [13] 36 [14] 75 [11]
Education 56 [14] 42 [8] 74 [24]
Exercising regularly
Yes 50 [10] 0.075 38[10] 0.196 69 [14] 0.393
No 53[12] 39 [9] 70 [16]

NKLSA-NK: Basic Nutrition and Nutrition-Health Knowledge, NKLSA-FP: Food Preferences, IQR: Inter Quantile Range
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Table 4. Correlation between nutritional knowledge, microbiota awareness scores, age, body weight and body mass index

Microbiota Awareness

Body Mass

NKLSA-FP Scores Age Index Body Weight

r p r p r p r p r p
NKLSA-NK 0.257 <0.001 0.658 <0.001 -0.009 0.857 -0.192 <0.001 -0.242 <0.001
NKLSA-FP 1 - 0.259 <0.001 0.131 0.008 -0.051 0.299 -0.078 0.114
Microbiota 1 0034 0495 -0191 <0001 -0.274 <0001
Awareness Scores
Age 1 - 0.183 <0.001 0.168 <0.001
Body Mass Index 1 - 0.887 <0.001
Body Weight 1 -

NKLSA-NK: Basic Nutrition and Nutrition-Health Knowledge, NKLSA-FP: Food Preferences

DISCUSSION

This study investigated the factors associated with
nutritional knowledge level and microbiota awareness
among university students at Istanbul Bilgi University.
Approximately 70.0% of the 415 study participants were
female, and 30.0% were male. The mean age of the
students was 22.6+4.29 years, and the median BMI was
22.14 [5.13] kg/m2. 31.3% of the students had received
previous education about nutrition, and had a moderate
level of basic nutrition, food health knowledge (median:
51 [11]), and a good level of food preference knowledge
(median: 38 [9]) (p<0.001).

In the current study, 41.2% of the students stated that they
took probiotic supplements, and most of the women who
took the supplements received advice from a dietitian,
while men declared that the media/Internet was effective
in their use of supplements, and a statistically significant
difference was found between genders (p<0.05). Studies
have shown that students who consume probiotic products
list the factors that influence their consumption, including
advertisements, health problems, advice, and education
received at school (9-11).

In the current study, NKLSA-NK, NKLSA-FP, and
microbiota awareness of students who took probiotic
supplements were found to be higher than those who did
not, and this difference was found to be statistically
significant (p<0.05). The microbiota awareness score of
students who took probiotic supplements and received this
advice from a dietitian was found to be high and this
difference was statistically significant (p<0.05). In a study
of adults similar to ours, people who used probiotic
supplements said that they mostly heard about the concept
of probiotics from a doctor or nutritionist (12). It is
increasingly necessary for health professionals to give
informed and objective advice regarding probiotics, and it
is essential that patients receive advice based on scientific
evidence. Khalesi et al. (13), in a study investigating
attitudes and awareness of probiotic use in Australian
adults, found that participants using probiotics were more
aware of gut health and generally showed healthier
lifestyle behaviors (fruit consumption, physical activity,
risk of alcohol consumption). Most non-probiotic users
said that they would only use probiotics if they were
available and recommended by a health professional. In
our study, receiving advice from a dietitian on the use of
probiotics can be associated with higher microbiota
awareness scores, increasing individuals' knowledge of
healthy eating and microbiota.

In this study, when comparing the levels of nutrition
knowledge between the sexes, it was found that women

had a higher level of nutrition knowledge than men in the
two sub-dimensions of the level of nutrition knowledge,
NKLSA-NK and NKLSA-FP, and this difference was
statistically significant (p<0.001). Similar to this study, a
study conducted on university students has shown that
women have a higher level of nutritional knowledge than
men (14). In addition, a study has shown that women are
more interested in food, diet and body weight management
than men (15). It was concluded that women are more
concerned about their health and physical appearance than
men, and therefore are more informed about nutrition and
healthy eating than men.

In this study, women had a significantly higher microbiota
awareness score than men (p<0.001). Similarly, in a study
conducted by Kocaadam Bozkurt et al. (16) among
university students in Turkey, women's microbiota
awareness scores were significantly higher than men's. In
another study conducted in Turkey that assessed the
awareness of the microbiota and gut health of adults, it was
determined that women have a higher microbiota
awareness score than men, and this difference was
statistically significant (17). In a study conducted among
Kirklareli University students, women's microbiota
awareness scores were found to be higher than those of
men, and a statistically significant difference was detected
(18). However, in a study conducted by Hamurcu et al.
(19) among university students, males were found to have
better microbiota awareness than females, but this gender
difference was not statistically significant. In a cross-
sectional study conducted on university students in Jordan,
the microbiota knowledge of students was questioned, and
it was reported that men had higher microbiota knowledge
than women, but this difference was not statistically
significant (20).

The current study detected a positive, statistically
significant correlation between age and the NKLSA-FP
sub-dimension of the nutrition knowledge level scale
(p<0.05). Similarly, another study conducted on university
students, positive and statistically significant correlations
were found between students' nutritional knowledge level
and age (21). A study examining the level of nutrition
knowledge in adult female individuals stated that as the
age group increased, the average essential nutrition
knowledge score was significantly higher than that in other
groups. However, there was no significant difference in the
food preference score between the age groups (22).

The current study found that married students had a higher
microbiota awareness (p<0.05). Although there are limited
studies on microbiota awareness in the literature, a study
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on probiotic use awareness reported that married
individuals exhibit similarly high awareness of probiotic
products (23). Furthermore, another study found that
married individuals tend to have higher nutritional
knowledge levels compared to their single or divorced
counterparts (24). In this context, our study found a
significant relationship between the level of nutritional
knowledge and microbiota awareness, and we can predict
that this situation can have an impact on married
individuals. We can assume that this situation can be
related to the adoption by married people of a more regular
and healthy lifestyle.

In the present study, the NKLSA-NK subdimension of
nutritional knowledge score and microbiota awareness of
non-smoking students was found to be higher than that of
smoking students (p<0.05). In accordance with these
results, the majority of non-smoking students in this study
were female, and females were more susceptible to
NKLSA-NK and microbiota than males (p<0.001).
Similarly, a study has shown that people who adopt a more
health-friendly lifestyle, including physical activity, sleep
duration, smoking and alcohol consumption, are
characterized by higher nutrition knowledge (25).
Contrary to these results, no statistically significant
association was found between the level of nutritional
knowledge and smoking in a study conducted differently
(26).

In the current study, most women exercised regularly, and
this result was statistically significant (p <0.05). In a study
conducted by Bird et al. (27) on the nutrition knowledge
level of young athletes, no significant gender difference
was observed in the total scores of nutrition knowledge.
However, it was noted that female athletes provided more
accurate answers than males, particularly in the nutrient’s
subcategory. This difference was found to be statistically
significant, highlighting a trend where female athletes
displayed a higher level of accuracy in their understanding
of nutrients compared to their male counterparts.
Nowadays, people may be concerned about having a
physically fit body as well as being healthy. Women
especially attach more importance to physical appearance,
and for reasons such as their concerns about having a
healthy and fit physical appearance, it can be said that
female students have a healthier lifestyle than men, and, as
a result, their knowledge and awareness are higher.

The current study detected a positive and statistically
significant relationship between the NKLSA-NK and
NKLSA-FP subscales (p<0.05). Similarly, another study
indicated that the higher the level of basic nutritional
knowledge, the more likely it is to make healthy food
choices (28). According to this result, students with good
nutrition knowledge had better food preferences because
they transferred this knowledge to their daily lives.

In our study, the microbiota awareness scores of students
with high NKLSA-NK and NKLSA-FP scores were also
high (p<0.001). In particular, a strong positive correlation
exists between the NKLSA-NK score and microbiota
awareness score. Similar to our study results, in a study
evaluating the relationship between gut microbiota and
systemic health of dietitians and students of the nutrition
and dietetics department across Europe, it was stated that
professional background and environment play an

important role in shaping knowledge of gut microbiota and
nutrition, and registered dietitians had a higher level of
knowledge related to intestinal microbiota and healthy
nutrition (29). In a study conducted among university
students in Turkey, students with high levels of nutritional
knowledge stated that there were significant differences
between their use of probiotics and healthy nutrition
choices (30). Considering these results, having a high level
of nutritional knowledge enables healthy food choices and
increases awareness of the microbiota. Increasing training
on this subject can help students acquire healthier lifestyle
habits and increase their awareness of microbiota. To the
best of our knowledge, our study is the first study to
evaluate the relationship between nutritional knowledge
level and microbiota awareness. Therefore, further studies
are needed, as there is no possibility of a comparison with
similar results.

In the current study, students with higher levels of
NKLSA-NK had lower BMIs and body weights (p<0.001).
Although other study did not find a statistically significant
association between NKLSA-NK and BMI and body
weight, it was hypothesized that this could be related to the
fact that the study population was generally
overweight/obese or inactive (4). In accordance with this
result, it is believed that increased nutritional education
may be more effective in controlling BMI and preventing
chronic diseases.

In our study, participants with a high microbiota awareness
score were shown to have a lower BMI and body weight,
and this negative correlation was statistically significant
(p<0.05). Similar to the results of our study, in a study that
examined the microbiota awareness of pregnant women,
the level of microbiota awareness of women who gained
weight according to the guidelines was found to be higher
than women who had insufficient or excess weight gain
during pregnancy (31). In a study conducted by Hamurcu
et al. (19) among the nutrition and dietetics students in
Turkey, it was determined that the level of microbiota
awareness score was lower in overweight individuals.
According to these results, insufficient awareness of the
microbiota and insufficient nutritional knowledge can lead
to inadequate and unbalanced dietary habits and,
consequently, to body weight.

CONCLUSION

According to our results, our study population has fair
nutritional knowledge in the NKLSA-NK and good
nutritional knowledge in the NKLSA-FP sub-section,
alongside a good level of microbiota awareness.
Furthermore, a significant association was found between
the level of nutritional knowledge and microbiota
awareness scores. This relationship supports the idea that
if the level of nutritional knowledge is increased,
microbiota awareness may also increase. Additionally, it
was concluded that microbiota awareness can have an
impact on healthy nutrition and contribute positively to
public health. This study is one of the first studies on the
subject and reveals the need for more comprehensive
studies. In this context, it is recommended that educational
programs should be organized, and measures taken to
protect public health in order to increase the level of
nutrition knowledge and microbiota awareness in society.
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Future studies may benefit from larger sample sizes and
intervention-based studies evaluating the effectiveness of

educational

programs aimed at improving nutrition

knowledge and microbiota awareness may provide
valuable contributions to public health.
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Uciincii Basamak Bir Hastanede Okiiler Lezyonlarin Histopatolojik Profili:
Retrospektif Kesitsel Bir Calisma

Fatma SUMER %, Cigdem OZTURK 2

(0)/

Amag: Bu c¢aligmada, okiiler ylizey lezyonlarina ait cerrahi olarak c¢ikarilmis histopatolojik drneklerin epidemiyolojik
ozelliklerinin degerlendirilmesi ve klinik 6n tani ile histopatolojik tanilar arasindaki uyum oraninin belirlenmesi
amaclanmistir. Ayn1 zamanda histopatolojik incelemenin tanisal siireglerdeki rolii ve hasta yonetimine katkisi ortaya
konulmaya ¢alistlmigtir.

Gerec ve Yontemler: Bu retrospektif kesitsel aragtirma, 2011 ile 2022 yillar1 arasinda Recep Tayyip Erdogan Universitesi
Tip Fakiiltesi G6z Hastaliklari ile Tibbi Patoloji Anabilim Dallari’nin is birligiyle yiiriitiilmiistiir. Okiiler patoloji nedeniyle
cerrahi eksizyon yapilan ve histopatolojik degerlendirme i¢in gonderilen toplam 1116 6rnek incelenmistir. Hastalarin yas,
cinsiyet gibi demografik bilgileri, klinik 6n tanilar1 ve histopatolojik tanilari retrospektif olarak analiz edilmistir. Klinik
tanilar ile histopatolojik bulgular karsilastirilarak tanisal dogruluk ve uyum degerlendirilmistir.

Bulgular: Olgularin yas ortalamasi 53,1 olup (yas araligi 4-95), %60,4’t kadin hastalardan olugsmaktaydi. Klinik 6n tam
ile histopatolojik tani arasinda %75,1 oraninda uyum saptanmistir. Malignite tanilarindaki dogruluk orani oldukg¢a
yiiksektir (%98,9). En sik rastlanan lezyon ksantelazma olup (%12,8), sebase karsinom, sebase hiperplazi ve steatositoma
en nadir goriilen lezyonlar olarak her biri %0,09 oraninda tespit edilmistir. Genel malignite oran1 %4,7’dir.

Sonug: Histopatolojik inceleme, yalnizca kesin taniya ulagmak i¢in degil; ayn1 zamanda etkili tedavi planlamasi, klinik
yonetimin yonlendirilmesi ve hasta prognozunun iyilestirilmesi agisindan da vazgecilmez bir unsurdur. Bu nedenle, klinik
gozlemlerle birlikte patolojik dogrulama yapilmasi, okiiler yiizey lezyonlarinda giivenilir hasta yonetimi i¢in kritik 6neme
sahiptir.

Anahtar Kelimeler: Okiiler lezyon; patoloji; malignite; histopatoloji.

Histopathologic Profile of Ocular Lesions in A Tertiary Care Hospital: A Retrospective Cross-

Sectional Study
ABSTRACT
Aim: This study aimed to evaluate the epidemiological characteristics of histopathological specimens obtained from
surgically excised ocular surface lesions and to determine the concordance rate between preliminary clinical diagnoses
and final histopathological findings. Additionally, the role of histopathological analysis in guiding diagnostic processes
and contributing to clinical decision-making was emphasized.
Material and Methods: This retrospective cross-sectional study was conducted between 2011 and 2022 at the
Departments of Ophthalmology and Medical Pathology, Recep Tayyip Erdogan University Faculty of Medicine. A total
of 1116 tissue specimens obtained via surgical excision for ocular pathology were included. Demographic data (such as
age and sex), preliminary clinical diagnoses, and histopathological results were retrospectively analyzed. Diagnostic
accuracy and concordance between clinical impressions and pathological findings were systematically assessed.
Results: The mean age of the patients was 53.1 years (range: 4-95), with females comprising 60.4% of the cohort. The
overall concordance rate between clinical and histopathological diagnoses was 75.1%. Diagnostic accuracy for
malignancies was remarkably high at 98.9%. Xanthelasma was the most frequently observed lesion (12.8%), while
sebaceous carcinoma, sebaceous hyperplasia, and steatocytoma were among the rarest, each accounting for only 0.09% of
cases. The overall malignancy rate was calculated as 4.7%.
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SUMER ve OZTURK

Conclusion: Histopathological evaluation is indispensable
not only for confirming definitive diagnoses but also for
establishing appropriate treatment strategies, guiding
clinical management, and improving long-term patient
outcomes. Therefore, integrating pathological verification
with clinical assessments is essential for safe, accurate, and
effective management of ocular surface lesions.
Keywords: Ocular lesion; pathology; malignancy;
histopathology.

GIiRiS

Okiiler yiizey histopatolojik 6rneklerinin epidemiyolojik
calismalari, neoplazmlar ve enflamatuar durumlar dahil
olmak iizere cesitli okiiler yiizey hastaliklarinin prevalansi,
tirleri ve ozellikleri hakkinda kritik bilgiler saglar. Bu
calismalarda genellikle okiiler yiizey lezyonlarinin
teshisinde altin standart olarak histopatolojik analiz
kullanilmakta ve boylece hastalik paternleri ve iliskilerinin
daha dogru bir sekilde anlagilmasi saglanmaktadir (1). Bu
caligmalarin  6nemli bir yonii, displaziden invaziv
karsinoma kadar bir lezyon spektrumunu kapsayan okiiler
ylizey skuamoz neoplazisinin (OSSN) tanimlanmasidir.
Mejia ve arkadaglari tarafindan yapilan retrospektif bir
calisma, pterjium ameliyatlarinin 6nemli bir yilizdesinin
histopatolojik incelemede beklenmedik OSSN ortaya
¢ikardigini vurgulayarak, klinik tanilarin altta yatan
maligniteleri gbzden kagirabilecegini gostermistir (2).Bu
durum, klinik bulgularin benign durumlar1 disiindiirdiiga
durumlarda histopatolojik degerlendirmenin  Snemini
vurgulamaktadir.

Okiiler tiimorlerin erken histopatolojik tanisi, zamaninda
miidahaleyi  kolaylagtirarak  metastatik ~ yayilmayi
onleyebilmekte ve hasta sonuglarini 6nemli dlglide
iyilestirebilmektedir.  Bu  nedenle  histopatolojik
degerlendirme, yalnizca kesin tan1 koymada degil, aym
zamanda tedavi planlamasi ve klinik yOdnetimin
yonlendirilmesinde de kritik rol oynamaktadir (3).
Histopatolojik ¢alismalar, prevalanslar1 ve ozellikleri de
dahil olmak iizere okiiler hastaliklarin daha iyi
anlasiimasma katkida bulunur. Ornegin, Alkatan ve
arkadaglarinin  yaptig1 gibi caligmalar, halk sagligi
stratejileri ve klinik uygulamalar hakkinda bilgi
verebilecek okiiler sistemi etkileyen cesitli patolojileri
vurgulamaktadir (4). Bu tiir arastirmalar, yalnizca klinik
gbzlem yoluyla ortaya ¢ikamayabilecek egilimlerin ve
iligkilerin belirlenmesine yardimci olur.

Bu c¢alismamizdaki amacimiz, ilimizde tek Tg¢iinci
basamak tedavi merkezi olarak mevcut durumun analizi ile
birlikte histopatolojik 6rneklerin epidemiyolojik verilerini
paylasmak ve bu analizden yola ¢ikarak bolgesel halk
saglig1 stratejilerine katkida bulunabilmeyi hedeflemektir.

GEREC VE YONTEMLER

Bu caligma, yaklasik 352.453 kisilik bir niifusa hizmet
veren tek {iglincli basamak saglik kurulusu olan Recep
Tayyip Erdogan Universitesi'nde gerceklestirilen kayit
tabanli retrospektif kesitsel bir ¢alismadir. Recep Tayyip
Erdogan Universitesi Tip Fakiiltesi‘nde 2011-2022 yillari
arasinda okiiler patoloji sebebiyle cerrahi eksizyon
uygulanarak histopatolojik incelemeye gonderilmis olan
toplam 1116 Ornek retrospektif olarak incelenmigtir.
Calisma Recep Tayyip Erdogan Universitesi Goz

Hastaliklar1 ve Tibbi Patoloji boéliimlerinde yapilmustir.
Calisma icin Recep Tayyip Erdogan Universitesi Yerel
Etik Kurulu’ndan onay almmmistir. (Karar no: 2022/105
tarih: 14.04.2022)

Ameliyat Oncesi hastalarin yas, cinsiyet, ameliyat tarihi,
iveit gibi ek okiler patolojiler, travma, sistemik
sendromlar ve postoperatif komplikasyonlar ayr1 ayr1 not
edilmistir. Olasi sonuglari etkilememesi amaci ile okiiler
sekonder patolojiye sahip olanlar, okiiler travma &Sykiisii
olanlar, okiiler niiks cerrahi ihtiyaci olanlar g¢aligma
disinda birakilmistir. Cinsiyet, yas, 1rk, klinik ve histolojik
tan1 gibi ilgili bilgiler orijinal biyopsi raporlarindan
cikarilmigtir. Demografik, klinik ve histopatolojik verileri
eksik olan ve kesin olmayan sonuglari olan tiim hasta
kayitlar1 harig¢ tutulmustur.

istatistiksel Analiz

Caligma istatistiksel olarak tanimlayici nitelikte olup
herhangi bir hipotez testi uygulanmamistir. Mevcut
orneklem biiyiikliiglinlin olas1 analizler i¢in yeterliligini
degerlendirmek amaciyla varsayimsal bir post hoc giic
analizi degerlendirilmistir. Orta diizey etki biiyiikligi
(Cohen’s d =0.5) ve %5 anlamlilik diizeyi (o= 0.05) temel
almarak, 1116 kisilik 6rneklemle elde edilebilecek test
giicii %100 olarak hesaplanmustir. Gii¢ analizi, GPower
3.1 programi ile degerlendirilmistir (Faul, Erdfelder,
Buchner, & Lang, 2009).

Veriler IBM SPSS 26 programu ile degerlendirildi (IBM
Corp. Released 2019). Calisma istatistiksel olarak
tanimlayict nitelikte olup, tiim bulgular nicel degiskenler
i¢in ortalama + standart sapma ve ortanca (minimum-
maksimum) seklinde, kategorik veriler i¢in ise frekans (n)
ve yiizde (%) seklinde sunulmustur.

BULGULAR

Caligmaya 1116 histopatolojik 6rnek dahil edilmistir.
Caligmaya dahil edilen hastalarin yas ortalamas1 53,1 (yas
araligi: 4-95) olarak elde edilmistir. Hastalarin %60,39’1
(n=674) kadmlardan olusmaktadir. Klinik &n tanilar
incelendiginde; hastalara en ¢ok konulan 6n tan1 %12,81
(n=143) oran il e Ksantalezma oldugu goriilmektedir.
Patoloji tanilar1 incelendiginde ise patolojik sonuglar
dogrultusunda hastalara en ¢ok konulan tanilar %12,83
(n=143) oran ile Fibroepitelyal Polip ve %12,74 (n=142)
oran ile Ksantalezma oldugu tespit edilmistir.
Ksantelazmanin histopatalojik goriintiisii  sekil 1’de
gosterilmistir. Hastalara ait demografik ve lezyonlar
tanimlayici veriler Tablo 1 ‘de gosterilmistir.

- _‘:_z -

SN RSO R G s N
Sekil 1. Ksantelazma dokusunun histopatolojik

mikroskobik goriintiisii
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Tablo 1. Hastalarin demografik ve klinik dzelliklerine ait

tanimlayici istatistikler

Yas 53,1+ 17,7 | 55 (4 - 95)
Cinsiyet n %
Kadin 674 60,39
Erkek 442 39,61
On Tam n %
Aktinik Keratoz 7 0,63
Apokrin Hidrokistoma 27 2,42
Basit Kist 11 0,99
Bazal Hiicreli Karsinom 37 3,32
Blefarit 1 0,09
Dejenerasyon 1 0,09
Dermatofibrom 2 0,18
Dermatosalazis 47 4,21
Edinsel Melanozis 1 0,09
Ekrin Hidradenom 1 0,09
Ekrin Hidrokistoma 9 0,81
Epidermal Kist 78 6,99
Epitelde Displazi 2 0,18
Fibroepitelyal Polip 62 5,56
Folikiiler Keratoz 5 0,45
Hemanjiom 14 1,25
Hidrokistoma 2 0,18
Hipertrofik Skar 1 0,09
Inkliizyon Kisti 1 0,09
Intradermal Neviis 38 3,41
Kalsinozis Cutis 4 0,36
Kanama 1 0,09
Kornu Kutaneum 1 0,09
Kronik Inflamasyon 75 6,72
Ksantalezma 143 12,81
Lakrimal Gland Hiperplazisi 1 0,09
Lipom 11 0,99
Melanozis 2 0,18
Milia 2 0,18
Moll Gland Kisti 2 0,18
Molloskum Kontagiozum 5 0,45
Neviis 53 4,75
Normal Kornea 1 0,09
Norofibrom 1 0,09
Odem 2 0,18
Ozellik Yok 1 0,09
Pinguekula 3 0,27
Piyojenik Graniilom 11 0,99
Polimorf Isik Eriipsiyonu 1 0,09
Pterijium 95 8,51
Reaktif Lenfoid Hiperplazi 2 0,18
Salazyon 129 11,56
Sce 8 0,72
Schwannom 2 0,18
Sebase Karsinom 1 0,09
Sebasedz Hiperplazi 2 0,18
Seboreik Kist 1 0,09
Seboroik Keratoz 73 6,54
Seboroik Keratoz (2 Adet) 1 0,09
Skuamoz Hiicreli Karsinom 2 0,18
Skuamoz Papillom 80 7,17
Steatositoma 1 0,09
Steatositoma Multipleks 1 0,09
Syringom 2 0,18
Trikilemmom 2 0,18
Verruka Vulgaris 47 4,21
Patolojik Tam

(Compound) Neviis 1 0,09
Aktinik Keratoz 66 5,92
Apokrin Hidrositoma 1 0,09
Basit Kist 18 1,61
Bazal Hiicreli Karsinom 8 0,72
Bazal Hiicreli Karsinom (infiltratif Tip) 12 1,08
Bazal Hiicreli Karsinom (Nodiiler Tip) 8 0,72

Bazal Hiicreli Karsinom (Pigmente Tip) 8 0,72
Bcc Adenoid Tip 3 0,27
Benign Kistik Olusum 4 0,36
Benign Polip 1 0,09
Bilesik Neviis 8 0,72
Biyopsi 1 0,09
Dermatofibrom 1 0,09
Dermatosalazis 43 3,86
Edinsel Melanozis 1 0,09
Ekrin Hidrokistoma 13 1,17
Epidermal Kist 40 3,59
Fibroepitelyal Polip 143 12,83
Fibroepitelyal Polipoid, Skuamoz Papillom 1 0,09
Folikiiler Keratoz 4 0,36
Folikiiler Keratoz, Solar Elastoz 1 0,09
Graniilom 1 0,09
Hemanjiom 16 1,43
Hidrokistoma 1 0,09
Inkliizyon Kisti 1 0,09
Intradermal Neviis 57 511
Kalsinozis Kutis 4 0,36
Keratinoz Kist. 1 0,09
Kornea Dokusu 2 0,18
Kornu Kutaneum 1 0,09
Ksantalezma 142 12,74
Lakrimal Gland Hiperplazisi 1 0,09
Lipom 11 0,99
Melanositik Intradermal Neviis 1 0,09
Melanositik Lezyon 1 0,09
Milia 2 0,18
Moll Gland Kisti 2 0,18
Molloskum Kontagiozum 5 0,45
Neviis 23 2,06
Norofibrom 1 0,09
Papillom 2 0,18
Pinguekula 3 0,27
Piyojenik Graniilom 6 0,54
Piyojenik Graniilomlobiiler Kapiller Hemanjiom | 1 0,09
Polimorf Isik Eriipsiyonu 1 0,09
Pterijium 95 8,52
Reaktif Lenfoid Hiperplazi 2 0,18
Salazyon 126 11,3
Scc 9 0,81
Schwannom 2 0,18
Sebase Karsinom 1 0,09
Sebaseus Hiperplazi 1 0,09
Seberoik Keratoz 77 6,91
Skuamoz Papillom 77 6,91
Solar Elastoz 3 0,27
Steatositoma 1 0,09
Steatositoma Multipleks 1 0,09
Syringom 1 0,09
Trikilemmom 2 0,18
Verruka Vulgaris 45 4,04

Ortalama =+ s. sapma, ortanca (min.-maks.), n (%)

Her bir hastaya konulan klinik 6n tami ile patoloji
sonucunda elde edilen tanilar1 ayni olan hastalarin sayisi
838 olarak elde edilmistir ve bu dogrultuda hesaplanan
dogru teshis oranmi ise %75,09 olarak tespit edilmistir

(Tablo 2).

Tablo 2. Hasta bazinda on tami ile patojik tam

dogrulugunun incelenmesi

Saglik Bilimlerinde Deger 2025; 15(3): 377-384

n %
On Tam ile Patoloji Tam: Aym Degil 278 24,91
On Tam ile Patoloji Tam Aym 838 75,09
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Tablo 3. 2011-2022 yillar1 arasinda hastalarin 6n tan1 dagilimlarinin incelenmesi

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
On Tam
Aktinik Keratoz - - - 1(1,35) 3(7,89) - 1(1,45) - - 1(0,65) 1(0,33) -
Apokrin
Hidrokistoma ) 1294 |- - - - 1145 |- - 4(261) |11(362) |10(4,74)
Basit Kist - - 2(488) |2(27) 1(2,63) - 1(1,45) 1(2,78) 2(2,38) 1(0,65) - -
Bazal Hiicreli 10
Karsinom - - - sy |2 (7,89) | 4(8) 3(4,35) |- 2(238) |2(131) |10(3,29) |3(1,42)
Blefarit - - - - - - - - - - 1(0,33) -
Dejenerasyon - - - - - - - - 1(1,19) - - -
Dermatofibrom - - - - - 1(2) - - - - - 1(0,47)
Dermatosalazis - 1(2,94) - - - - 1(1,45) - 3(3,57) 6 (3,92) 30(9,87) |6(2,84)
Edinsel
Melanozis ) ) ) ) ) ) ) ) ) ) 1033) |-
Ekrin
Hidradenom ) ) ) 135 |- ) ) ) ) ) 0O )
Ekrin
Hiidrokistoma - - - - - - - - 1(1,19) |3(19) |3(099) |2(095)
Epidermal Kist 1(769) |2(588) |4(9,76) |5(676) |- 5 (10) 6(8,7) 3(833) |4(476) |8(523) |28(9,21) |12(5,69)
Epitelde Displazi | - - - - - 1(2) - - 1(1,19) - - -
E:)k:irgepltelyal ; 1(2,94) 4(9,76) 3 (4,05) 2 (5,26) 5(10) 7(10,14) | 2(5,56) 2(2,38) 9(5,88) 11 (3,62) | 15(7,11)
Folikiiler Keratoz | - - - - - - - - - 1(0,65) 3(0,99) 1(0,47)
Hemanjiom - - - 2(2,7) 2 (5,26) 1(2) - 2 (5,56) 1(1,19) 2(1,31) - 3(1,42)
Hidrokistoma - - - - - - 1(1,45) - - - 1(0,33) -
Hipertrofik Skar - - - - - - - - - - - 1(0,47)
Inkliizyon Kisti - 1(2,94) - - - - - - - - - -
Intradermal
Neviis - - - - - - - - - 5(3,27) | 19(6,25) | 14 (6,64)
Kalsinozis Cutis - - 1(2,44) - - - 1(1,45) - 1(1,19) - - 1(0,47)
Kanama - - - - - - - - - 1(0,65) - -
Kornu Kutaneum | - 1(2,94) - - - - - - - - - -
Kronik
inflamasyon 1(7,69) 1(2,94) 2(4,88) |4(541) 1(2,63) 3(6) 5(7,25) 8(22,22) |11(13,1) |11(7,19) |14 (4,61) | 14(6,64)
12 44 41
Ksantalezma 2(15,38) | 6(17,65) |4(9,76) |9(12,16) |3(7,89) 1(2) 4(5,8) 3(8,33) (14,29) 11 (7,19) (14,47) (19,43)
Lakrimal Gland
Hiperplazisi 1769 |- ) ) ) ) ) ) ) ) ) )
Lipom - - - - 2 (5,26) - - - - 2(1,31) |3(0,99) 4(19)
Melanozis - - - - - - - - - 1(0,65) 1(0,33) -
Milia - - - - 1(2,63) - - - 1(1,19) - - -
Moll Gland Kisti | - - - 1(1,35) - - - - - - - 1(0,47)
Molloskum
Kontagiozum 1(7.69) |2(588) |- - - - 1(145) |- - 1(0,65) |- -
Neviis 1(7,69) 6(17,65) |5(12,2) (1137 57) 5(13,16) | 9(18) 7(10,14) | 1(2,78) 2(2,38) 4(2,61) - -
Normal Kornea - - - - - - - - - 1(0,65) - -
Norofibrom - - - 1(1,35) - - - - - - - -
Odem - 1(2,94) - - - - - - - 1 (0,65) - -
Ozellik Yok - - - - - - - 1(278) |- - - -
Pinguekula 1(7,69) - 1(2,44) - - - - - 1(1,19) - - -
Piyojenik } _ R R R -
Graniilom 1(294) 1(1,35) 2(4) 2(29) 4(1,32) | 1(047)
Polimorf Isik
Eriipsiyonu 1(769) ) ) ) ) ) ) ) ) ) ) )
Pterijium - 1(294) |2@88) |1(135) |[1(263) |6(12) 9(13,04) |7 (19.44) |4 (4,76) ?210 % |2 (7.24) |10 (4,79)
Reaktif Lenfoid
Hiperplazi ) ) } } ) ) ) ) ] 2(L31) |- ]
16 21 41 43

Salazyon - - - 1(1,35) - 1(2) 2(2,9) 2 (5,56) (19,05) (13.73) (13,49) (20,38)
Sce - 1(294) |- 1(1,35) |- 2 (4) 1(1,45) |- 2(238) |1(065 |- -
Schwannom - - 1(2,44) - - - - - - - 1(0,33) -
Sebase Karsinom | - - - - - - 1(1,45) - - - - -
Sebaseoz
Hiperplazi ) ) ) ) ) ) ) ) ) ) 2(066) |-
Seboreik Kist - - - - - - - - - 1(0,65) - -
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Seboroik Keratoz | 2(15,38) | 3(8,82) |6(14,63) |7(946) |7(1842) |3(6) - 2(556) [9(10,71) [8(523) |17(559) |9(427)
Seboroik Keratoz
(2 Adet) i i ) ) i i i i i i 1(033) |-
Skuaméz Hiicreli
Karsinom ) ) ] ] ] ) ) ] ] 1(0.65 |1(033) |-
Skuamoz 10
papillom 1(769) |3(882) |4(976) |7(9.46) |1(263) |2(4) (l449) |33 [5(95) |7(458) |26(855 |11(521)
Steatositoma - - - - - - - - 1(1,19) - - -
Steatositoma
Multipleks i i ) ) i i 1(145) |- i i i i
Syringom - - - - 1(2,63) - - - - 1(0,65) - -
Trikilemmom - - - - - - - - - - 2 (0,66) -
Verruka Vulgaris | 1(7,69) |2(588) |5(122) |4(541) |5(13,16) |4(@8) 4 (5,8) 1(278) [2(238) |5(327) |6(197) |8(3,79)
n (%), -: Gozlem yoktur
Tablo 4. 2011-2022 yillar1 arasinda hastalarin patolojik tan1 dagilimlarinin incelenmesi
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Patolojik Tam
(Compound) Neviis, - - - - - - - - - - 1(0,33) |-
Aktinik Keratoz 1(7,69) |3(882) |6(14,63) |7(9,46) |4(1053) |7(14) |8(11,59) |3(8,33) |6(7.14) |6(3.92) |10(3.3) |4(L9)
Apokrin Hidrositoma - - - - - - - - - 1(0,65) |- -
Basit Kist - 12,94 |- - - - - 1(278) |- 2(131) |4(132) |10(474)
Bazal Hiicreli Karsinom | - - - - - - - - - 1(0,65) |6(1,98) |1(047)
Bazal Hiicreli Karsinom
(Infiltratif Tip) - - - 5(6,76) |- 3(6) 1(145) |- - 1(0,65) |2(066) |-
Bazal Hiicreli Karsinom
(Nodiller Tip) - - - 4(541) |1(263) |12 - - 2(238) |- - -
Bazal Hiicreli Karsinom
(Pigmente Tip) - - - 1(1,35) |2(526) |- 229 |- 2(238) |- - 1(0,47)
Bcc Adenoid Tip - - - - - - - - - - 2(0,66) | 1(0,47)
Benign Kistik Olusum - - - 227 |- - - 1(2,78) |- - 1(0,33) |-
Benign Polip - - - - - - - - - - 1(0,33) |-
Bilesik Neviis - - 1(244) |1@35) |1(263) |3(6) - - - 1(0,65) |1(0,33) |-
Biyopsi - - - - - - - - - 1(0,65) |- -
Dermatofibrom - - - - - - - - - - - 1(0,47)
Dermatosalazis - 1(294) |- - - - - - 3(3,57) |7(4,58) |26(8,58) |6(284)
Edinsel Melanozis - - - - - - - - - - 1(0,33) |-
Ekrin Hidrokistoma - - - - - 1(2) 229 |- 2(238) |3(1,96) |3(099) |2(0,95)
Epidermal Kist - - - - - 1(2) - 1(2,78) |1(1,19) |6(3,92) |24(7,92) |7(3.32)
Fibroepitelyal Polip 1(769) |2(588) |6(1463) |8(1081) |3(789) |74 | 10 11131 | 2 32 31

' : : : ' (15,94) | (27,78) ) 1 13,07 | (1056) | (14,69)
Fibroepitelyal Polipoid,
Skuamoz Papillom } B ) - - - - - - - 1(0,33) |-
Folikiiler Keratoz - - - - - - - - - 2(1,31) |2(,66) |-
Folikiiler Keratoz, Solar
Elastoz ) ) ) ) ) ) ) ) ) ) 1083) |-
Graniilom - - - - - - - - - - - 1(0,47)
Hemanjiom - - - 1(1,35) |2(526) |1(2) 1(1,45) |- 1(1,19) |2@31) [3099 |4(@,9)
Hidrokistoma - - - - - - - - - - 1(0,33) |-
Inkliizyon Kisti - 1(2,94) |- - - - - - - - - -
intradermal Neviis 1(7,69) |5(1471) |2(488) |27 |1(263) |4(8) 687 |1(278) |1(119) |6(3.92) |14(4,62) |14 (6,64)
Kalsinozis Kutis - - 1(244) |- - - 1(1,45) |- 1(1,19) |- - 1(0,47)
Keratindz Kist, - - - - - - - - - - 1(0,33) |-
Kornea Dokusu - - - - - - - - - 2(1,31) |- -
Kornu Kutaneum - 1(294) |- - - - - - - - - -

12 42 41
Ksantalezma 2(15,38) | 6 (17,65) | 4(9,76) |9(12,16) | 3(7,89) |1(2) 468)  [40L1D | (109 (11719 | (350 | (1043)
Lakrimal Gland
Hiperplazisi 1769 |- ) ) ) ) ) ) ) ) ) )
Lipom - - - - 2(5.26) |- - - - 2(131) [3(099) |4(L9)
Melanositik Intradermal
Neviis ) ] ) ) ) ) ) ) ) ) 1033) |-
Melanositik Lezyon - - - - - - - - - - 1(0,33) |-
Milia - - - - 1(2,63) |- - - 1(1,19) |- - -
Moll Gland Kisti - - - 1(1,35) |- - - - - - - 1(0,47)
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Molloskum Kontagiozum | 1 (7,69) | 2 (5,88) - 1(1,45) 1(0,65)

Neviis 1(2,94) |2(4,88) (1f3’51) 3(7,89) |2(4) 1 (1,45) 1(1,19) |2(1,31) |1(0,33)

Norofibrom 1(1,35)

Papillom 2 (0,66)

Pinguekula 1(7,69) 1(2,44) 1(1,19)

Piyojenik Graniilom 1(2,94) 1(1,35) 2 (4) 2(2,9)

Piyojenik

Graniilomlobiiler Kapiller | - 1(0,33)

Hemanjiom

Polimorf Isik Eriipsiyonu | 1 (7,69) -

Pterijium 1(2,94) |2(488) |1(1,35) |1(263) |6(12) 9(13,04) | 7 (19,44) | 4 (4,76) 3210126) 22(7,26) | 10 (4,74)

o 23

Salazyon 1(1,35) 12 |2@9) |2(56) (1169 05 ?{’3’ on | %002 ?129‘91)

Scc - 1(2,94) 1(1,35) 1(2) 1 (1,45) 2(238) |2(1,31) |1(033) |-

Schwannom 1(2,44) 1(0,33)

Sebase Karsinom 1(1,45)

Sebaseus Hiperplazi 1(0,33)

Seberoik Keratoz 2(15,38) | 3(8,82) |6(14,63) | 7(9.46) |7(1842) |3 (6) - 2(556) |9(10,71) | 9(5,88) | 19 (6,27) | 10 (4,74)

Skuamoz Papillom 1(7.69) [3(882) |4(9,76) |7(9,46) |1(2,63) |2(4) (11041 49y 3833 [5(95) |8(523) |22(726) | 11(521)

Solar Elastoz 1(1,45) 2 (0,66)

Steatositoma 1(1,19)

Steatositoma Multipleks 1(1,45)

Syringom 1(2,63)

Trikilemmom 2 (0,66)

Verruka Vulgaris 1(7,69) |2(588) |5(122) |4(541) |5(13,16) | 4(8) 458 |1(278) |2(238) |4(261) |5(165 |8(379)
n (%), -: Gozlem yoktur. %0.1’i (n=1) ise sebase Kkarsinom tanilari aldigi

2011-2022 yillar1 arasinda hastalarin 6n tan1 dagilimlarinin
incelenmesi Tablo 3’de verilmis olup; 2011 yilinda en ¢ok
konulan 6n tanilarin %15,38 (n=2) oranlar ile ksantalezma
ve seboroik keratoz oldugu , 2012 yilinda en ¢ok konulan
on tanilarin %17,65 (n=6) oranlar ile ksantalezma ve neviis
olarak tespit edildigi, 2013 yilinda en ¢ok konulan 6n tani
%14,63 (n=6) oran ile seboroik keratoz oldugu, 2014
yilinda en ¢ok konulan 6n tani1 oram1 %17,57 (n=13) ile
neviis , 2015 yilinda en ¢ok konulan 6n tan1 %18,42 (n=7)
oran ile Keratoz, 2016 yilinda en ¢ok konulan 6n tan1 orani
%18 (n=9) ile neviis, 2017 yilinda en ¢ok konulan 6n tani
%14,49 (n=10) oran ile skuamoz papillom, 2018 yilinda en
¢ok konulan 6n tant oram %2222 (n=8) ile Kronik
Inflamasyon, 2019 yilinda en ¢ok konulan 6n tan1 %19
(n=16) oran ile salazyon, 2020 yilinda en ¢ok konulan 6n
tan1 orant %13,73 (n=21) ile salazyon, 2021 yilinda en ¢ok
konulan 6n tant %14,47 (n=44) oran ile ksantalezma, 2022
yilinda en ¢ok konulan 6n tanilar incelendiginde ise
920,38 (n=43) oran ile salazyon oldugu goriilmektedir.

2011-2022 yillart arasinda hastalarin patolojik tan
dagilimlarinin incelenmesi Tablo 4’de verilmistir. Tiim
ornekler incelendiginde 6n tani ve patoloji sonuglarinda
malignite durumlar1 ve oranlar1 Tablo 5’de gosterilmistir.
Klinik 6n tanida konulan teshislerde hastalarin %4.5’inde
(n=50) malignite oldugu &ngdriilmiis, patoloji sonrasinda
net teshislerde elde edilen sonuglarda ise hastalarin
%4.7’sinde (n=52) malignite oldugu tespit edilmistir.
Malignite agisindan dogru teshis orani ise %98,89 olarak
tespit edilmistir. Hastalarin 6n tanilar arasinda %3,32’0
(n=37) bazal hiicreli karsinom, %0,72’si (n=8) scc,
%0,18’si (n=2) schwannom ve skuamoz hiicreli karsinom,
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goriilmektedir (Tablo 1).

Tablo 5. On tam1 ve patoloji sonuclarinda malignite
durumlarinin incelenmesi

n %
On Tamda Malignite
Yok 1066 95,5
Var 50 4,5
Patolojide Malignite
Yok 1064 95,3
Var 52 47

Hastalarin patoloji sonrasi tanilar1 arasinda %0,72’si (n=8)
bazal hiicreli karsinom, %1,08’1 (n=12) infiltratif tip bazal
hiicreli karsinom, %0,72’si (n=8) nodiiler ve pigmente tip
bazal hiicreli karsinom, %0,27’si (n=3) adenoid tip bazal
hiicreli ~ karsinom,  %0,09’i (n=1) fibroepitelyal
polipoid+skuamoz papillom, %0,81’i (n=9) scc, %0,18’si
(n=2) schwannom ve %0,09’1 (n=1) ise sebase karsinom
tanilart aldig1 gézlemlenmistir (Tablo 1).

TARTISMA

Okiiler lezyonlarda histopatolojik analiz, okiiler
lezyonlarin ydnetimi ve tedavisinde biliyilk ©&nem
tagimaktadir. Calismamizda o6zellikle klinik 6n tani ve
histopatolojik tam1 benzerligi %75,1 olarak tespit
edilmistir. Malignite acisindan dogru teshis orani ise
%098,9 olarak tespit edilmistir. Bu degerler, literatiirle
kiyaslandiginda  benzer sonuglar tespit edildigi
goriilmektedir. Bastola ve arkadaslar tarafindan yapilan
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bir caligmada, okiiler lezyonlarin teshisinde klinik
dogrulugun yaklastk %65 oldugu belirtilirken, diger
caligmalarda %84 ila %96 arasinda degisen daha yiiksek
dogruluk oranlari bildirilmistir (5). Bizim ¢alismamizda da
tespit edilen sonuglar bu degerler arasinda olsa da bu
degiskenlik, dogru tan1 ve uygun tedaviyi saglamak i¢in
histopatolojik dogrulama ihtiyacini vurgulamaktadir.
Klinik 6n tani, ozellikle lezyonlarin ortisen Ozellikler
sergiledigi durumlarda bazen yanlis taniya yol acabilir.
Sheikh ve arkadaslar1 tarafindan yapilan bir calisma, ince
igne aspirasyon sitolojisinin (IIAS) yiiksek tamisal
dogruluga sahip oldugunu, ancak histopatolojik
incelemenin tanity1 dogrulamak icin kesin yontem olmaya
devam ettigini vurgulamustir (6). Bu durum, Kklinik
bulgularin belirsiz oldugu durumlarda histopatolojinin
onemini vurgulamaktadir. Caligmamizda klinik 6n tani ile
histopatolojik tan1 arasindaki benzerlik oraninin literatiirle
uyumlu olmasina ragmen %75,1 diizeyinde olmasi
lezyonlarin benzer 6zellikler tasimasindan dolayr kesin
tan1 koymada histopatalojinin 6nemini vurgulamaktadir.
Dogru tani sadece lezyonu tanimlamak i¢in degil aym
zamanda tedavi kararina da etkisinden dolay1 ayr1 6neme
sahiptir. Histopatolojik tani, okiiler lezyonlarin uygun
yonetimini belirlemek i¢in hayati 6nem tasimaktadir.
Ornegin, okiiler yiizey skuamdz neoplazisi (OSSN)
vakalarinda, histopatolojik  degerlendirme  cerrahi
eksizyon ile medikal tedavi arasindaki seg¢imi
yonlendirebilir. Dogru tani, tedavi sonuglarini ve hasta
prognozunu dogrudan etkiler (7).

Okiiler lezyonlarin histopatolojik spektrumunu inceleyen
caligmalar, ¢esitli  durumlarin  prevalansinin  ve
Ozelliklerinin  anlasilmasina katkida bulunmaktadir.
Ornegin, Raina ve arkadaslar1 epidermal kistlerin ve yag
bezi karsinomlarinin en yaygm lezyonlar arasinda
oldugunu bildirerek, dogru tam ve tedaviye ulagsmak icin
histopatolojik dogrulama ihtiyacin1 vurgulamstir (8). Bu
caligmalar  beraberinde  klinik ©6n  tamilarimizin
dogrulugunu da arttiracak yontemler olarak giderek
onemini korumaktadir. Farkindalik ve siiphe olusumu
meydana getirerek klinik 6n tanilarin dogruluk oranlarini
yiikseltecektir. Deprez ve arkadaglari yaptigi galismada
tan1 ve tedavide %100 dogruluk elde etmek igin eksize
edilen tiim g6z kapagi lezyonlarinin histopatolojik onay
icin sunulmasi gerektigini ve erken taninin, yeterli
fonksiyonel ve kozmetik kapak rekonstriiksiyonu igin
gerekli olmaya devam ettigini belirtmistir (9).
Calismamizda bening okiiler lezyonlardan histopatolojik
tan1 olarak %12.7 orani ile en sik ksantelazma tespit
edildigini gézlemledik. G6z kapaklarinda sarims: plaklarla
karakterize iyi huylu bir durum olan ksantelazma, farkli
popiilasyonlarda ve c¢aligmalarda degisen sikliklarda
bildirilmistir. Ksantelazma prevalansi yas, cinsiyet ve altta
yatan lipid metabolizmasi bozukluklar1 gibi faktorlerden
etkilenebilmektedir. Literatiirde ksantelazma
palpebrarum, kadinlarda yaklagik %1,1 ve erkeklerde
%0,3 prevalans ile en yaygin kutandz ksantom tiirii olarak
belirtiimektedir.(10) Ksantelazma sikligi yasla birlikte
artma egilimindedir. Rai ve arkadaslar tarafindan yapilan
bir ¢caligmada, en yiiksek ksantelazma prevalansinin 41-50
yas aras1 bireylerde goriildiigii ve 46-55 yas grubunda da
onemli sayida vaka bulundugu bildirilmistir (11). Yasa
bagl bu egilim, yash popiilasyonlarda ksantelazmanin
izlenmesinin  Onemini  vurgulamaktadir.  Bildirilen

ksantelazma insidansi bolgelere gore de onemli Slgiide
degisebilmektedir. Ornegin, caligmalar ksantelazma
insidansinin Avrupa'da %0,018'den Kore'de %7'ye kadar
degistigini gostermistir (12). Bu tiir cografi farkliliklar,
beslenme aligkanliklari, genetik yatkinliklar ve iliskili
metabolik bozukluklarin yayginligindaki degisikliklere
baglanabilir. Bizim g¢aligmada buldugumuz oranlar da
farklilik  olusturmaktadir. Bu farkliliklar  6zellikle
beslenme, genetik ve agik ten rengi ile iliskili olabilir
elbette bu teoriler daha ileri genetik ve farkli
popiilasyonlari igeren ¢aligmalar ile desteklenmelidir.
Ksantelazma varligi, 6zellikle hiperlipidemili hastalarda
kardiyovaskiiler hastaliklar igin artmug riske isaret
edebilmektedir. Calismalar, ksantelazmasi olan bireylerde
kardiyovaskiiler hastalik (KVH) prevalansinin
olmayanlara kiyasla belirgin sekilde daha yiiksek
oldugunu gostermistir (13). Bu iligki, ksantelazmanin
kozmetik etkilerinin Gtesinde potansiyel klinik dnemini
vurgulamaktadir. Ozet olarak, ksantelazma yasa, cinsiyete
ve cografi konuma gore degisen prevalansi ile yaygin bir
okiiler lezyondur. Lipid metabolizmasi bozukluklar1 ve
kardiyovaskiiler risk faktorleri ile iligkisi, bu durumun
klinik uygulamada taninmasi ve degerlendirilmesinin
onemini daha da vurgulamaktadir.

Caligmamizda dikkatimizi ¢eken diger 6nemli sonug ise
malignite klinik 6n tanillarimiz ile patolojik tanilar
arasindaki yiiksek benzerlik oranlaridir. Bu durumun
birka¢ sebebi olabilecegini disiinmekteyiz; 1) Klinik
orneklerin ileri evrede tarafimiza basvurusu sonucu taninin
net olarak konulabiliyor olmasi, 2) az malign vaka ¢ok
bening vaka gérmemizden dolay1 ayrimin net yapilabiliyor
olmasi, 3) bazi hastalarimizin dis merkez patoloji sonuglari
ile tarafimiza bagvurusu sonucu yapilan ekzisyon
orneklerinin varligi sayilabilir. Literatiire bakildiginda
okiiler lezyonlardaki malignite oranlarinin lezyonun
tiiriine, ¢alisilan popiilasyona ve cografi bolgeye bagl
olarak onemli olciide degistigi goriilmektedir. Kafle ve
arkadaglar1 tarafindan yapilan bir c¢alismada, malign
timorlerin - tim  orbito-okiiler lezyonlarin  yaklasik
%40,1'ini olusturdugu ve retinoblastomun Onemli bir
katkida bulundugu bildirilmigtir  (14). Bu, okiiler
lezyonlarin 6nemli bir kisminin malign oldugunu gosterir
ve dogru tan1 i¢in histopatolojik degerlendirmenin dnemini
vurgular.

Calismanin bazi 6nemli kisitlamalar1 da bulunmaktadir.
Ilk olarak, 6rnekler tek bir merkezden secilmistir ve bu da
bir secim yanliligina neden olabilir ve bu sonuglarin
genellenebilirligini  kisitlamaktadir. Calismanin  diger
kisitlt yonii retrospektif olarak dizayn edilmis olmasidir.
Genetik analizler de dahil edilerek yapilacak olan
prospektif calismalar daha giiglii veriler sunacaktir.

Sonug olarak, okiiler lezyonlarin klinik on tanist ve
histopatolojik tanisinin dogruluk oranlar1 degismekte olup,
histopatolojik analiz tanilarin dogrulanmasi i¢in altin
standart olarak hizmet etmektedir. Klinik degerlendirmeler
degerli ilk bilgiler saglarken, histopatoloji dogru taniy1
saglamak, tedavi kararlarma rehberlik etmek ve
nihayetinde hasta sonugclarini iyilestirmek i¢in gereklidir.
Bu nedenle, histopatolojik analiz okiiler patolojinin temel
tagt olmaya devam etmekte ve hastalarin uygun ve etkili
bakim almasini saglamaktadir.
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Riskli Gebelerde Gebelik Stresi ile Prenatal Baglanma Arasindaki iliski ve
Etkileyen Faktorlerin Belirlenmesi

Gozde DEMIR !, Resmiye OZDILEK 2

(074

Amac: Bu ¢aligsma, riskli gebelerde gebelik stresi ile prenatal baglanma arasindaki iliski ve bu iliskiyi etkileyen faktorleri
belirlemek amaciyla gerceklestirildi.

Gerec ve Yontemler: Tanimlayici-kesitsel ve iliski arayicr tipteki ¢alisma Haziran 2022- Agustos 2022 tarihleri arasinda
bir tniversite hastanesinin perinatoloji klinigine bagvuran riskli gebelerle yiiriitiildii. Arastirmanin &rneklemini,
arastirmaya dahil edilme kriterlerini karsilayan ve arastirmaya katilmay1 kabul eden 260 riskli gebe olusturdu. Orneklem
biiylikliigiinii belirlemede gii¢ analizi yapildi. Verilerin toplanmasinda “Tanitict bilgi formu”, “Gebelik Stresi
Degerlendirme Olgegi-GSDO” ve “Prenatal Baglanma Envanteri-PBE” kullanilarak veriler riskli gebeler ile yiiz yiize
goriisme yapilarak toplandi. Verilerin analizinde IBM SPSS 20,0 paket programi kullanildi.

Bulgular: Arastirmada yer alan gebelerin GSDO puan ortalamasi 21,05+8,90, PBE puan ortalamas1 58,99+6,42 oldugu
saptand1. Gebelerin GSDO puan ortalamasi ile PBE puan ortalamasi arasinda negatif yonde, yiiksek diizeyde istatistiksel
olarak anlamli iligki belirlendi (p=0,008).

Sonug: Gebelik stresi ile prenatal baglanma arasinda iliski oldugu, stres azaldik¢a baglanma diizeyinin arttig1, gebelerin
sosyodemografik ve obstetrik 6zelliklerinin gebelik stresi ve baglanmayi etkileyebilecegi belirlendi.

Anahtar Kelimeler: Gebelik stresi; riskli gebelik; prenatal baglanma.

Determination of the Relationship between Pregnancy Stress and Prenatal Attachment in
Pregnant Women at Risk and Affecting Factors

ABSTRACT

Aim: This study was conducted to determine the relationship between pregnancy stress and prenatal attachment in
pregnant women at risk and the factors affecting this relationship.

Material and Methods: The descriptive-cross-sectional and relationship seeker study was conducted with at-risk
pregnant women who applied to the perinatology clinic of a university hospital between June 2022 and August 2022. The
study sample consisted of 260 at-risk pregnant women who met the inclusion criteria and agreed to participate in the
study. Power analysis was performed to determine the sample size. In data collection, the "Introductory Information
Form", "Pregnancy Stress Assessment Scale-GSDS" and "Prenatal Attachment Inventory-PBE" were used and data were
collected through face-to-face interviews with at-risk pregnant women. IBM SPSS 20.0 package program was used in
data analysis.

Results: Among the pregnant women in the sample, 53.5% were between the ages of 26 and 30, 54.6% were university
graduates, 50.4% were employed, 80.4% had incomes equal to their expenses, and 70.8% had a planned pregnancy. Also,
the mean PSRS score of the pregnant women was 21.05+8.90, and their mean PAI score was 58.99+6.42. There was a
negative and statistically significant correlation between the pregnant women’s mean PSRS and PSI scores (p=0,008).
Conclusion: It was determined that there was a relationship between pregnancy stress and prenatal attachment, that the
level of attachment increased as stress decreased, and that the sociodemographic and obstetric characteristics of the
pregnant women affected their pregnancy stress and attachment.

Keywords: Pregnancy stress; high-risk pregnancy; prenatal attachment.
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GIRIS

Gebelik, saglikli bir yenidoganin dogmasiyla sonlanan bir
olay olarak goriilse de bazen gebelik doneminde maternal
ve fetal saglig1 tehdit eden olumsuz durumlar goriilebilir
(1). Risk faktorlerinin mevcut oldugu gebelikler “riskli
gebelik” olarak adlandirilmaktadir. Riskli gebeliklerde
kadina ait mevcut olan saglik sorunlar1 olabilecegi gibi
gebelikte ortaya ¢ikan saglik sorunlar da olabilir.

Gebelik doneminde yasanan degisimler, beden imajinda
bozulma, ebeveynlik stresi, dogum korkusu ve siireg ile
ilgili kaygilar kadin igin strese sebep olabilmektedir (2).
Her gebelikte belli diizeyde stres kabul edilir fakat stres
diizeyinin artmast durumunda maternal ve fetal saglik
acisindan  birgok riskli durum gelisebilir. Riskli
gebeliklerde maternal ve/veya fetal saglik
problemlerinden dolayi stres, anksiyete ve endise saglikli
gebeliklere gore daha fazla goriilmektedir (3). Yilmaz &
Sahin’in ¢caligmasindan elde edilen sonuclara bakildiginda
gebeliginde sorun yasayan, kronik hastalig1 olan ve riskli
gebelik tanist almig olan gebelerde prenatal stres
diizeylerinin yiiksek oldugu belirlenmistir (4). Ayrica
yapilan

caligmalarda gebelikte yasanan stres ve anksiyetenin;
spontan abortus, preterm eylem, dogumun ilk evresinde
uzama, preeklampsi ve diisiik dogum agirlikli bebeklerin
dogumu gibi komplikasyonlar1 artirabildigi belirtilmistir
(2,5). Bu komplikasyonlarin disinda gebelik déneminde
goriilen stres diizeyinin yiiksek olmasi, anne ve bebek
arasindaki baglanmay1 olumsuz yonde etkilemektedir (6).
Maternal-fetal baglanmay etkileyen faktorleri belirlemek
amaciyla calisma yapilmig ve baglanmanin dogum dncesi
donemde olugmaya basladigi tespit edilmistir (7). Bu
nedenle gebelik doneminde gorillen degisiklikler
baglanmay1 etkilemektedir (8). Prenatal baglanmanin
tanimini ilk kez yapan Cranley, “davranislart yoluyla
dogmamis bebegine baglanarak yakin iliski ve etkilesim
kuran kadin” seklinde tanimlamistir (9). Baglanma
teorisini One siiren Bowlby ise baglanmay: “iki kisi
arasindaki giiclii bag” olarak tanimlamistir. Bowlby’nin
gelistirdigi “Baglanma Kurami™na gdre, anne ve bebek
arasindaki baglanma, gercek iliskinin dogasina bagh
olarak gelisen bir olusumdur. Baglanma ile ilgili olumlu
duygular gebeligi planlamak, gebeligi istemek, fetal
hareketleri hissetmek, dogum yapmak, bebege dokunmak
gibi olaylarla pekismektedir (7). Arastirmalarda prenatal
donemde baglanmay1 etkileyen birgok faktor oldugu
tespit edilmistir (7,10). Yapilan c¢alismada; annenin
O0grenim durumu, c¢aligma durumu, gelir diizeyi, bu
donemde yasadigi sorun ve stresin maternal baglanma ile
iligkili oldugu saptanmugtir (10). Ayrica gebelik
donemindeki risk faktorlerinin de prenatal baglanma ile
iligkili oldugu ve baglanmayr olumsuz etkiledigi
belirlenmisgtir (11).

Baglanmay1 etkileyen faktorlere bakildiginda, ebe ve
hemsirelerin biitiinciil bir saglhik bakimi gergeklestirmek
icin gebelerin olusabilecek veya var olan risk faktorleri
ve stres diizeylerini degerlendirmeleri olduk¢a 6nemlidir
(3). Bu galigma, riskli gebelerde gebelik stresinin prenatal
baglanma ile iliskisini ve etkileyen faktorleri belirlemek
amaciyla yiiritiilmiistiir.

GEREC VE YONTEMLER

Arastirmanin Tipi

Bu calisma tanimlayici-kesitsel ve iligki arayici tipte bir
arastirmadir.

Arastirmanin Yeri ve Zamani

Arastirma, Haziran 2022- Agustos 2022 tarihleri arasinda
bir Universitesi hastanesinin perinatoloji kliniginde
yiiriitiildi.

Arastirmanin Evren ve Orneklemi

Aragtirmanin  evrenini ilgili hastanenin perinatoloji
klinigine randevusu bulunan riskli gebeler olusturdu.
Arastirmay1 giiclendirmek amaciyla 6rneklem biiyiikligii
i¢in gii¢ analizi yapildi. Arastirmanin yapildig1 hastaneye
bir yilda bagvuran gebe sayist 4009°dur. Evrenin bilinen
orneklem hesabi yapilarak %90 giiven aralig1 (alfa:0,05),
p=0,05 ile o6rnekleme dahil edilecek gebe sayist 254
olarak bulundu (12). Vakalarda kayiplar olabilecegi i¢in
aragtirma 260 gebe ile tamamlandi. Ornekleme dahil
edilme kriteri olarak: 18 yasimi dolduran gebeler, 17.
gebelik haftasini doldurmus olan gebeler ve gebeligi
riskli olarak tamimlanmis olan gebeler kabul edildi.
Orneklem dis1 birakma kriterleri ise; addlesan gebeler,
intrauterin  fetal kaybi olan gebeler ve c¢alismaya
katilmaya goniillii olmayan gebeler olarak belirlendi.
Veri Toplama Araclari

Aragtirma verileri; “Tamitict Bilgi Formu”, “Gebelik
Stresi Degerlendirme Olcegi” ve “Prenatal Baglanma
Envanteri” kullanilarak toplanmustir.

Tanitic1 Bilgi Formu

Tanitict Bilgi Formu, katilimcilarin sosyodemografik
ozelliklerini, obstetrik ozelliklerini ve simdiki gebelik
bilgilerini sorgulayan 20 sorudan olugmaktadir. Bu form
aragtirmacilar tarafindan konu ile ilgili literatiir taramasi
yapilarak olusturulmustur (3,13,14).

Gebelik Stresi Degerlendirme Olcegi

Chen ve arkadaglari tarafindan 1983 yilinda gebelik
doneminde olusan stresin Olgiilmesi igin gelistirilmistir.
2015 yilinda dlgege dogum ve dogum sonu stresorler
eklenmigtir. 40 maddelik olan oOlgek daha sonra
Tayvan’da gecerlik ve giivenirligi yapilarak madde sayisi
36 olacak sekilde diizenlenmistir (15). 2018 yilinda ise
Aksoy ve arkadaslar1 tarafindan Tiirkce gecerliligi
yapilmistir  (16). Olgegin son seklinde yedi (7) alt
boyuttan olusmaktadir. Olgekte 5°1i Likert tipi ile
derecelendirilmistir. Puanlamada, kesinlikle hayir (0),
hafif (1), orta (2), siddetli (3), ¢cok siddetli (4) seklindeki
derecelendirme kullanilmistir. Tim madde puanlarimin
toplami, dogum Oncesi stres skorunu vermektedir.
Olgekten alman minimum puan 0, maksimum puan
144’tiir. Alinan puanin yiikksek olmasi dogum Oncesi
yilksek diizeyde stres algilandigini  gostermektedir.
Olgegin Tiirkge’ ye uyarlandig1 galismada Cronbach alfa
degeri 0,94 olarak saptanmustir (16). Arastirmamizda
6lcegin Cronbach alfa degeri 0,90 bulunmustur.

Prenatal Baglanma Envanteri

Prenatal Baglanma Envanteri, 1993 yilinda Muller
tarafindan gelistirilmistir. Anne- bebek baglanmasina
yonelik olusturulmus ve prenatal donemdeki baglanma
diizeylerini belirlemek amaglanmistir (17). Olgegin
Tiirkce’ ye uyarlanmasi ise Dereli Yilmaz & Beji
tarafindan gerceklestirilmistir (18). Olcekte toplam 21
kisa ifade yer almaktadir. Her madde dortlii likert tipte ve
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1-4 aras1 puan alinabilecek maddelerdir. Olgekten en az
21 puan en fazla ise 84 puan alinabilmektedir. Alinan
puanin artmasi gebenin baglanma diizeyinin de arttigini
gostermektedir. Olgek; 1: Higbir zaman, 2: Bazen, 3: Sik
sik, 4: Her zaman seklinde puanlanmaktadir. Dereli
Yilmaz ve Kizilkaya Beji Prenatal Baglanma
Envanteri’nin toplam Cronbach alfa degerini 0,84 olarak
belirlemislerdir (18). Calismamizda ise Cronbach alfa
degeri 0,82 saptanmustir.

Verilerin Toplanmasi

Aragtirma, bir {niversitesi hastanesinin perinatoloji
kliniginde yiiriitiilmiis olup konuya uygun tasarlanan bir
afig ile arastirmanin duyurusu yapildi. Klinige randevusu
bulunan gebelere aragtirmaci tarafindan yiiriitiilen ¢alisma
anlatildi.  Ornekleme almma kriterlerine uygun ve
calismaya katilmay1 kabul eden gebelerden yazili onam
alindiktan sonra yiiz yiize ve birebir olarak tanitici bilgi
formu, Gebelik Stresi Degerlendirme Olgegi ve Prenatal
Baglanma Envanteri formlar1 dolduruldu. Gériisme siiresi
ortalama 7-10 dakika siirdii. Gortisme esnasinda COVID-
19 pandemi siireci devam ettiginden dolayr pandeminin
gerektirdigi kosullar g6z Oniine alinarak arastirmaci ve
katilimc1 gebe arasindaki sosyal mesafe sinirina (en az 1
metre) goére goriigme diizeni olusturuldu. Goriisme
esnasinda maske kullanimina devam edilmis olup, maske
ihtiyact olan katilimciya maske temin edildi. Formlar igin
kullanilan kalemlerle temas yoluyla bulasi dnlemek ve
bulag riskini azaltmak amaciyla el dezenfektani
kullanildi.

Arastirmanin Etik Yonii

Aragtirmanin yiiriitilmesi amaciyla tiniversite girigsimsel
olmayan klinik aragtirmalar Etik Kurulu’ndan 09.06.2022
tarihinde etik kurul onayr (Karar No: KU GOKAEK-
2022/10.01) alindi. Arastirmanin yiiriitiildiigi tiniversitesi
hastanesinden ve ilgili klinik olan perinatoloji klinigi
birim sorumlusundan yazili kurum izni alindi. Calismaya
katilmay1 kabul eden gebelerden ise aydinlatilmis onam
formu araciligi ile yazili izin alindi.

Istatistiksel Analiz

Arastirma verilerinin analizi i¢in IBM SPSS 20.0 (IBM
Corp, Armonk, NY, USA) paket programi kullanildi.
Calismada yer alan sayisal degiskenlerin dagilimlarinin
normal dagilima uyup uymadigi Shapiro- Wilk testi ile
incelendi. Normal dagilim géstermeyen verilerin gruplara
gore karsilastirilmasinda Kruskall Wallis testi, 6lgek
puanlart  arasindaki iligkinin  incelenmesinde ise
Korelasyon testi kullanildi. Analiz sonuglart nicel veriler
icin ortalama + standart sapma, ortanca, minimum ve
maksimum olarak sunuldu. Kategorik veriler ise frekans
(ylizde) olarak ifade edildi.

BULGULAR

Arastirma 260 riskli gebe ile gergeklestirildi. Gebelere ait
sosyo-demografik ve obstetrik  6zelliklere iliskin
bulgularda gebelerin yas ortalamalarinin 30,07+3,61 ve
gebelerin - %53,5’inin  26-30 yas araliginda oldugu
belirlendi (Tablo 1).

Katilimcilarin -~ aragtirmada  kullanilan  dlgeklerden
aldiklart1 toplam puan ortalamalar1 incelendiginde;
Gebelik Stresi Degerlendirme Olgegi toplam puan
ortalamasi 21,054+8,90 olup minimum 2 maksimum 79
puan, Prenatal Baglanma Envanteri toplam puan

ortalamasi ise 58,99+6,42 minimum 42 maksimum 77
puan olarak saptandi (Tablo 2).
Tablo 1. Katilimeilarin tanitict 6zelliklerine iligkin

bulgular (n=260)

<. Min-
Degiskenler Ort£SS Mak.
Yas 30,07+3,61 20-40
Beden Kitle 21,87-
indeksi (BKi) 26,0242,37 46,48
Gebelik haftasi 23,35+4,70 17-40
n %
25 yas alt1 22 513,55
Yas grubu 26-30 yas aras1 139 '
L 38,1
31 yas ve lizeri 99
Ogrenim flkogretim 43 165
- 28,8
durumu Lise 75 546
Universite 142 !
e e . [Ikdgretim 29 11,2
Esinin 6grenim - 30,8
durumu Lise 80 58,8
Universite 151 '
50,4
Calisma durumu  Calismiyor 131 496
Calistyor 129 '
Isveren 31 119
14,2
- < Memur 37
Esinin meslegi i 53,8
Isci 140 20.0
Serbest meslek 52 '
Geliri giderinden
fazla 36 13,8
Gelir durumu Geliri giderine esit 209 80,4
Geliri giderinden 15 58
az
L Cekirdek aile 259 99,6
Aile tipi Genis aile 1 0,4
. Evet 44 16,9
Sigara kullanim Hayir 216 831
1 90 34,6
. 2 110 42,3
Gebelik sayis1 3 56 215
4 ve lizeri 4 15
v K 0 128 49,2
asayan ¢ocu 1 102 392
sayist 2 30 11,5
- . 0 195 75,0
Diisiik ve kiirtaj 1 57 21.9
sayisi 2 8 31
Gebeligi Planli gebelik 184 708
planlama Planlanmamis 76 29.2
durumu gebelik '
Gebe oldugunu Mutluluk 169 65,0
égrendiginde Uziintii 0 0
yasadig1 duygu Karigik duygular 91 35,0
. Kiz 100 38,5
Bebekde Istenen  Erkek 44 16,9
Y Fark etmez 116 44,6
Beklenen cinsiyet Kiz 143 55,0
Erkek 117 45,0
Spontan gebelik
. Yardimci ireme 248 95,4
Gebelik olusumu 4o\ ikler ile 12 46
olusan gebelik
Onceki
. Evet 111 42,7
gebeliklerde Hayir 149 573
sorun yasama
Gebelikte Evet 29 11,2
hastaneye yatis Hayir 231 88,8

Katilimcilarin Gebelik Stresi Degerlendirme Olgegi ile
Prenatal Baglanma Envanteri toplam puani arasinda
negatif yonde ve yiliksek diizeyde istatistiksel olarak
anlaml iliski saptand1 (p<0,05) (Tablo 3).
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Tablo 2. Katilmcilarin Gebelik Stresi Degerlendirme
Olgegi (GSDO) ve Prenatal Baglanma Envanteri (PBE)
puan ortalamalarina iliskin bulgular (n=260)

Ort£SS Min-Mak.
GSDO toplam puam 21,05+8,90 2-79
PBE toplam puam 58,99+6,42  42-77

Ort: Ortalama deger SS: Standart sapma Min: Minimum deger Mak: Maksimum deger

Tablo 3. Katilimcilarin Gebelik Stresi Degerlendirme
Olgegi puan ortalamasi ile Prenatal Baglanma Envanteri
puan ortalamasi arasindaki iliski (n=260)

GSDO PBE Puam
.. r=0,165
GSDO Puam p=0,008

r: Korelasyon test

Olgek puanlar ile katilimcilara ait sosyodemografik ve
obstetrik  degiskenler karsilastirildiginda; {iniversite
mezunu olan gebelerin Prenatal Baglanma Envanteri
puan ortalamasinin ilkogretim ve lise mezunu olan
kadinlara gore daha yiiksek ve istatistiksel olarak anlamli
oldugu belirlendi (p<0,05). Gelir durumunu “gelir
giderden fazla” seklinde tanimlayan kadinlarda Prenatal
Baglanma Envanteri puan ortalamasi gelirini esit ya da az
olarak tanimlayan katilimcilardan daha yiiksektir. Bu
farkin istatistiksel olarak anlamli oldugu belirlendi
(p<0,05). Ilk gebeligi olan kadinlarda Prenatal
Baglanma Envanteri puan ortalamasi diger gebeliklere
gore daha yiiksek ve istatistiksel olarak anlamli bulundu
(p<0,05) (Tablo 4).

Gebeye ait bazi sosyodemografik ve obstetrik
degiskenlerle Gebelik Stresi Degerlendirme Olgegi ve
Prenatal Baglanma Envanteri puanlari arasindaki iliski
incelendiginde, Gebelik Stresi Degerlendirme Olgek
puani ile gebelik haftasi arasinda pozitif yonde ve
istatistiksel olarak zayif diizeyde iliski belirlendi (p:0,00).
Beden kitle indeksi ile Gebelik Stresi Degerlendirme
Olgegi puam arasinda pozitif yonde ve istatistiksel olarak
¢ok zayif diizeyde iligki saptandi (p=0,04) (Tablo 5).
Riskli gebelere ait degiskenlerin kategorileri, o6lcek
puanlart  bakimindan  karsilastirildiginda;  gebeligi
ogrendiginde yasadigi duygu, gebeligi planlama durumu,
beklenen cinsiyet ve gebelik olusumu degiskenlerinin
kategorileri arasinda PBE puan ortancalari agisindan
anlamli bir fark saptandi. Gebelik siirecinde hastaneye
yatmig olan gebelerde Gebelik Stresi Degerlendirme
Olgek puam hastaneye yatmamis olan gebelerden anlamli
sekilde yiiksektir (p<0,05). Yardime1 {ireme teknikleri ile
olusan gebeliklerde spontan gebelige gore Prenatal
Baglanma Envanteri puani istatistiksel olarak anlamli
sekilde yiiksek belirlendi (p<0,05) (Tablo 6).

Olgek puanlari bakimindan riskli gebelik tanilarmin
kategorileri arasindaki farklar incelendiginde; en diisiik
GSDO puan ortalamasinin  sirasiyla gogul gebelik
(15,8844,70), fetal anomali (19,75+8,24) ve ileri anne
yast (21,31£5,43) tanilarinda oldugu saptandi. Erken
dogum tehdidi tanisi almis olan gebelerde ise GSDO

puan ortalamasi (28,13+8,30) diger riskli gebelik
tanilarma  gore yliksek bulundu.  Gebelik  Stresi
Degerlendirme Olgek puan ortalamalari ile riskli gebelik
tanilar1 karsilastirildiginda istatistiksel olarak anlamli fark
oldugu belirlendi (p<0,05) (Tablo 7).

Prenatal Baglanma Envanteri puan ortalamalari ile riskli
gebelik tanilar1 karsilagtirildiginda en diisiik Prenatal
Baglanma Envanteri puan ortalamalarinin sirasiyla erken
membran riptiirii (57,80+2,04), erken dogum tehdidi

(60,6243,73), plasental anomali (60,85+5,06) tanili
gebelerde oldugu belirlendi. Cogul gebelik tanili
kadinlarda  Prenatal Baglanma  Envanteri puan

ortalamasinin (69,62+6,65) riskli gebelik tanilari arasinda
en yiiksek puan ortalamasina sahip oldugu saptandi.
Riskli gebelik tanilari ile Prenatal Baglanma Envanteri
puan ortalamalar1 arasinda istatistiksel olarak anlamlilik
belirlendi (p<0,05) (Tablo 7).

Tablo 4. Olgek puanlar1 ile katihmecilara ait
sosyodemografik ve obstetrik bazi degiskenlerin
kargilagtirilmasina iligkin bulgular (n=260)
GSDO Puan PBE Puan
Ort £SS Ort£SS
Yas
25 yas alt1 22 21,55+7,64 59,18+6,04
36-30 yas arasi 139  20,80+9,70 61,65+5,84
31 yas ve lizeri 99 21,20+8,03 62,88+7,71
KW= 1,64 KW= 4,85
Anlamhhk p= 0,440 b= 0,088
Ogrenim durumu
[kogretim 43 20,23+6,92 58,90+7,22
Lise 75 22,48+8,62 60,5446,21
Universite 142  20,48+9,53 63,54+6,31
KW= 3,90 KW= 16,47
Anlamhhk p= 0,142 p=0,000
Caliyma durumu
Calismiyor 131 20,79+7,71 61,26+6,75
Caligiyor 129  21,25£10,00 62,57+6,57
zZ=-171 Z=-,08
Anlamhhk p= 0,934 p= 0,086
Gelir durumu
gi'lg giderden 36 18,58+5,85 64,47+5,39
Gelir gidere egit 209 21,31£9,24 61,77+6,68
.o 15 22,7349,73 57,80+7,47
Gelir giderden az
KW= 3,23 KW=10,15
Anlamhhk p=0,198 p=0,006
Sigara kullanimi
Evet 44 21,91£7,23 60,36+5,45
Hayir 216 20,83+9,22 63,2346,87
Z=-1,35 Z=-1,50
Anlamhhk p=0,175 p=0,133
Gebelik sayis1
1.gebelik 90 20,36+11,50 63,26+6,70
2. gebelik 110 21,17+6,84 61,37+6,38
3. gebelik 56 21,82+7,31 61,50+6,26
4 ve lizeri gebelik 4 20,25+14,70 52,25+11,41
KW= 6,91 KW= 10,32
Anlamhhk p=0,075 p=0,016
Bebekte istenen cinsiyet
Kiz 100 20,73+8,22 62,58+6,77
Erkek 44 21,34+6,89 61,27+5,52
Fark etmez 116 21,14+10,13 61,58+7,00
KW= 1,27 KW= ,645
Anlamhhk p=0 529 p=0,724

X2=Kruskall Wallis Tek Yonlii Varyans Analizi, Z: Mann-Whitney U Testi
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Tablo 5. Gebeye ait bazi degiskenlerle Gebelik Stresi
Degerlendirme Olgek puanmi ve Prenatal Baglanma
Envanteri puani arasindaki iligki (n=260)

Degiskenler GSDO Puam PBE Puam
va r=0,055 r=0,098
§ p=,381 p=0,114
. r=0,216 r=0,017
Gebelik haftasi p= 0,000 p= 0,785
. . r=0177 r=-0,102
Beden Kitle Indeksi p= 0,004 p= 0,102

r: korelasyon test

Tablo 6. Olgek puanlart ile katilimcilarin gebeligine

iligkin bazi degiskenlerin karsilagtirlmasina iligkin
bulgular (n=260)
N GSDO Puan  PBE Puan
Ort+SS Ort+SS
Gebeligi 6grendiginde yasadigi duygu
Mutluluk 169 20,83+9,43 62,57+5,94
Karigik duygular 91 21,47+7,86 60,69+7,77
Z:-0,712 Z:-2,335
Anlamhihk p=0,477 p= 0,020
Gebeligi planlama durumu
Planli gebelik 184 20,87+9,07 62,71+6,72
Planlanmamig gebelik 76 21,49+8,52 59,97+6,22
Z :-0,867 Z:-2,62
Anlamhhk p=0,386 p=0,009
Beklenen cinsiyet
Kiz 143 20,73+8,22 62,58+6,77
Erkek 117 21,34+6,89 61,27+5,52
Z:-1,417 Z:-2,79
Anlamhhk p=0,157 p= 0,005
Gebelik olusumu
Spontan gebelik____ 54e 51072886 61,5046.44
Yardimer tireme teknikleri
ile olusan gebelik 12 19,92+10,14 69,91+6,90
Z:-0,99 Z:-3,59
Anlamhihk p=0,322 p<0,001
Onceki gebeliginde sorun yasama
Evet 111 21,84+7,52 61,21+6,42
Hayir 149 20,314+6,41 61,13+6,90
Z:-0,69 Z:-0,019
Anlamhhk p=0,488 p= 0,985
Hastaneye yatis
Evet 29 25,59+8,80 61,31+6,60
Hayir 231 20,44+8,77 61,99+6,70
Z:-3,17 Z:-0,52
Anlamhhk 0=0,002 p=0,600

Z: Mann-Whitney U Testi

Tablo 7. Olgek puanlarr ile riskli gebelik tamlarinin
karsilagtirilmasina iliskin bulgular

. GSDO Puan PBE Puan
Tibbi Tam n Ort=SS Ort=SS
GDM 19 24,00+15,19 62,47+7,35
Fetal anomali 149  19,7548,24 61,34+6,42
Ileri anne yas1 26 21,31+5,43 62,69+7,91
Preeklampsi 31 23,23+8,72 63,16£7,00
Cogul gebelik 8 15,88+4,70 69,62+6,65
Plasental anomaliler 14 21,64+8,41 60,85+5,06
Erken dogum tehdidi 8 28,13+8,30 60,62+3,73
Erken membran 2720£10,06  57,802,04
riptura

KW: 20,22 KW: 15,18
Anlamhihk p=0,005 p=0,034

KW=Kruskal Wallis Tek yonlii varyans analizi

TARTISMA

Gebelik kadin yasaminda fizyolojik bir siirectir. Ancak
gebelikte meydana gelen degisimler, korkular, kaygilar,
gebeligin riskli bir tam1 almasi, fetal anomali gibi
durumlar var olan stresin artmasina sebep olabilir.
Gebede stresin artmasi birgok saglik problemine yol
acabilir ve anne-bebek baglanmasinin temelinin olustugu
bu donemde prenatal baglanmay1 olumsuz etkileyebilir
(11). Orneklemi olusturan gebelerin Gebelik ~Stresi
Degerlendirme  Olgegi  (GSDO) puan ortalamast
incelendiginde mevcut caligmalara goére stres puanlar
diisik bulunmustur. Chen’in Tayvan’li gebeler ile
yiiriitmiis oldugu calismada GSDO puan ortalamasi
53.96+21.04 olarak bildirilmistir (19). Yiiksek riskli
gebelerin yer aldig1 baska bir arastirmada ise GSDO puan
ortalamas1 50,24+27,10 olarak saptanmistir (6). Primipar
ve multipar gebelerin gebelik streslerini karsilastiran
calismada ise GSDO puan ortalamalar1 primipar
gebelerin 94.81+12.72 multipar gebelerin 82.91+13,74
olarak belirtilmektedir (20). Baran ve arkadaslari riskli
gebelerle yaptiklar1 c¢aligmada algilanan stresi orta
diizeyde bildirmistir (21). Literatiirdeki ¢alismalarda stres
diizeylerine iliskin farkli sonuglar dikkat ¢ekmektedir. Bu
farkliligmn, oOlglim araglarmin farkli olmasi, gebelerin
sosyodemografik ve obstetrik ozellikleri, sosyal iyilik
hali, gebelik stresine neden olan g¢ok sayida faktoriin
bulunmasi, calismalarin tek merkezde yiiriitiilmesi ve
katilimcilarin  verdigi cevaplar ile sinirli kalmasindan
kaynaklanabilecegi ile agiklanmaktadir (6,20,22,23).
Gebelik stresi ve strese sebep olan faktorlerin ayrintili ve

farkli orneklem gruplari ile c¢alisilmasina ihtiyag
olabilecegi ifade edilebilir.
Aragtirma grubunda yer alan gebelerin Prenatal

Baglanma Envanteri (PBE) puan ortalamasi, literatiirdeki
PBE puan ortalamalart ile birbirine paralel olarak
belirlenmistir. ~ Prenatal =~ Baglanma  Envanteri’nin
givenilirlik ve gecerlilik c¢aligmasinda 6lgegin puan
ortalamas1 61,72+10,72 olarak belirtilmistir (18). Badem
ve Zeyneloglu'nun 382 gebe ile prenatal baglanma
diizeylerini  inceledikleri c¢aligmada d6lgegin  puan
ortalamasin1  59,31£11,06 olarak belirtmislerdir (24).
Yilmaz ve Beji’nin 342 gebe ile yiiriittiigli ve gebelerin
stresle baga c¢ikma, depresyon ve prenatal baglanma
diizeylerini  inceledikleri ¢aligmada Olgegin  puan
ortalamasi 60,7+10,1 olarak saptanmistir (8). Aksoy ve
arkadaglarinin 82 riskli gebe ile yriittiikkleri ¢alismada
PBE puan ortalamasi 56,76+9,23 bulunmustur (11).
Literatiirde yer alan Prenatal Baglanma Envanterinin
puan ortalamalari ile ¢aligma sonucu elde edilen 6lgek
puan ortalamasinin birbirine paralel oldugu ifade
edilebilir. Arastirmamizda prenatal baglanma diizeyi
yiiksek bulunmustur.

Gebelik siireci ve dogum eylemi, kadinlarda strese neden
olabilecek fizyolojik olaylardir. Gebeligin riskli oldugu
durumlar, gebenin fiziksel ruhsal sagligini etkileyerek
anne ve henliz dogmamis bebegi arasindaki bagi
etkileyebildigi bilinmektedir (25). Orneklemi olusturan
gebelerin Gebelik Stresi Degerlendirme Olgek puani ile
Prenatal Baglanma Envanteri puani arasinda negatif
yonde istatistiksel olarak zayif diizeyde iliski
belirlenmistir (p<0,05). Bu durum gebelik stresi azaldik¢a
prenatal baglanma artmaktadir olarak ifade edilebilir.
Bilgin & Ecevit Alpar’in yaptigi calisjmada Maternal
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Baglanma Olgegi kullanilmis, 6lgek puani ile yasanan
stres arasindaki fark istatistiksel olarak anlamli
saptanmustir (10). Gebeligin her donemi anne aday1 igin
farkli duygular icerir. Gebelik haftasi ilerledikce belirsiz
bir siirecin sonuna yaklagmak gebede stres ve endiseye
sebep olabilir (26). Bu nedenle gebelik haftasi artarken
stresin de artabilecegi ongoriilebilir. Aragtirma grubunda
yer alan gebelerin gebelik haftasi ile GSDO puam
arasinda pozitif yonde ve istatistiksel olarak ileri diizeyde
iligki belirlenmistir. Gebelik haftasi artarken stres diizeyi
de artmaktadir. Ozbek ve arkadasimin yiiksek riskli
gebeler ile yaptigi calismada GSDO puan ortalamasi
gebeliginin  ilk 3 ay1 igerisinde olanlarda yiiksek
bulunmustur (6).

Calismada yer alan gebelerin beden kitle indeksi ile
GSDO puani arasinda pozitif yonde ve istatistiksel olarak
ileri diizeyde iligki saptanmistir. Literatiirde yer alan
baska bir calismada ise gebelikteki kilo alimi ve stresin
iligkili olmadig1 bildirilmistir (27). Caligmalar arasindaki
farkliliklarin, toplumlarin sosyokiiltiirel 6zelliklerinden
kaynaklaniyor olabilecegi diigiiniilmektedir.

Gebelik siirecinde hastaneye yatis1 olan gebeler ile GSDO
puan ortalamasi arasinda istatistiksel olarak anlamlilik
belirlenmistir. Hastaneye yatisi olan gebelerde siirec ile
ilgili belirsizlik, korku, uygulanan girisimler, endise,
evden ve aileden ayr1 kalma gibi durumlarin stresi
artirabilecegi ifade edilmektedir (28).

Anne bebek arasindaki bagin ilk basamagi olarak kabul
edilen prenatal baglanmanin; gebeligin planli olmasi ve
kabul edilmesi, gebelik sayisi, sosyal destek varligi,
o0grenim durumu, gelir durumu, risk faktorleri, gibi pek
¢ok faktérden etkilendigi bildirilmektedir (8,27,29).
Aragtirmamizda PBE puani ile arastirmanin bagimsiz
degiskenlerinden 6grenim durumu, gelir durumu, gebelik
sayisi, gebeligi 6grendiginde yasadigi duygu, gebeligi
planlama durumu, bebekte beklenen cinsiyet, gebeligin
olusum sekli ve riskli gebelik tanilar1 arasinda istatistiksel
anlamhlik belirlendi. Ogrenim durumu incelendiginde
iiniversite mezunu gebelerin PBE puan ortalamasinin
ilkogretim ve lise mezunu gebelere gore daha yiiksek
olmasi, 6grenim diizeyi arttik¢a farkindaligin artmasit ve

gebelik  siirecine  daha kolay uyum sagladigi
belirtilmektedir (24,30). Gebelerin gelir durumunun
prenatal baglanmay1 etkileyip etkilemedigi

incelendiginde, ¢aligma durumu ile prenatal baglanma
arasinda istatistiksel olarak anlamlilik belirlenmistir
(p<0,05). Calisma sonucuna benzer olarak Ossa ve
arkadaglarinin yaptigi ¢alismada gelir diizeyi ile prenatal
baglanma arasinda anlamlilik belirlenmistir (31). Calisma
bulgulari dogrultusunda, gelir durumu agisindan herhangi
bir kaygist olmayan gebelerin siirece dair olumlu
duygulara sahip oldugu diistiniilmektedir.

Aragtirmada ilk gebeligi olan kadinlarin baglanma
diizeyleri, ikinci, Uglincli ve dordiincii gebeligi olan
kadinlara gore daha yiiksek bulunmustur. Ik gebeligini
yasayan kadmlarin prenatal baglanma diizeylerinin
yiksek oldugu bagka caligmalar da bulunmaktadir (30,
32). ilk kez gebelik duygusunu yasayan bir kadinin daha
duyarli ve heyecanli olmasi nedeniyle baglanmanin ilk
gebeliklerde yiiksek olmasi normal kabul edilebilir.
Literatiir dogrultusunda gebelik sayist ile prenatal
baglanma arasinda farkli sonuglara ulasan caligmalarin
mevcut oldugu goriilmektedir (11,29,31,33).

Aragtirmanin yiritildigii grubun oOzellikleri, 6grenim
durumu, risk faktorleri, gelir durumu, antenatal bakim
alma gibi durumlarin farkli sonuglar olusturabilecegi

sOylenebilir.
Gebeligini planlayan gebelerde Prenatal Baglanma
Envanteri puani ile aralarinda istatistiksel olarak

anlamlilik saptanmistir. Gebeligin planlanmig olmasi,
gebenin bu duruma kendisini hazir hissetmesi ve olumlu
iligkiler kurmasi ile iligkilidir (24).

Calismada yer alan gebelerin beklenen cinsiyet ile PBE
puani arasinda istatistiksel olarak anlamlilik belirlenmistir
ve kiz bebek bekleyenlerin PBE puan ortalamasi
(62,58+6,77) erkek bebek bekleyen gebelere gore yiiksek
bulunmustur. Literatiirde farkli sonuglara sahip ¢alismalar
(33,34) bulunmakla birlikte aragtirmanin yiiriitildiigi
grubun  gebelige dair algillart  ve sosyokiiltirel
ozelliklerinin prenatal baglanmada farkliliga sebep
olabilecegi diisiiniilmektedir.

Calisma grubunda yer alan gebelerin gebelik olusumlari
ile PBE puani arasinda istatistiksel olarak anlamlilik
belirlenmis olup yardimci tireme teknikleri ile olusan
gebeliklerde PBE puani spontan gebeliklere gore yiiksek
bulunmustur. Gourounti’nin spontan gebelikler ve
yardimci tireme teknikleri sonrasi olusan gebelikler ile
yaptig1 calismada, IVF (Invitro Fertilizasyon) tedavi
sonrast kadinlarda daha az stres ve anne-bebek
baglanmasini anlamli buldugu belirtilmektedir (35).
Kavlak ve arkadaglariin infertilite tedavisi alan 133 gebe
ile yirtttiikleri calismada PBE puan ortalamasinin diigiik
oldugunu, bunun sebebinin ise gebelerin tedavi
stirecindeki stresi ve gebeligin sonlanabilecegine dair
endiseleri olarak bildirmistir (36). Infertilite sonrasi
gebelik olusumu ve baglanma konusunda literatiirde
cesitli sonuglarin yer aldigt s6ylenebilir.

Arastrmamizda riskli gebelik tanilari arasinda ¢ogul
gebeligi olan katilimcilarin PBE puan ortalamasi
digerlerinden anlamli sekilde yiiksekti. Ikiz gebelikte
anne adayr iki fetiisle ayni anda bir 6zdesim ve bag
kurmaya calistig1 bir siire¢ yasar. Bu siireg, iki farkli
fetiisiin fiziksel ve duygusal 6zelliklerinin ve aralarindaki
etkilesimlerin temsilini igerir. Arastirmalar ikiz gebelikte
prenatal  baglanmanin  daha  yiiksek  oldugunu
bildirmektedir (37,38). Calisma bulgusunun literatiirle
benzer oldugu ifade edilebilir.

SONUC

Calismada, gebelik stresi ile prenatal baglanma arasinda
negatif yonde ve istatistiksel olarak zayif diizeyde iliski
oldugu  belirlenmigtir.  Bu  dogrultuda,  gebelik
izlemlerinde fiziksel degerlendirmenin yani sira gebenin
stres diizeyi de degerlendirilerek uygun ebelik ve

hemsirelik bakimi saglanmali ve hastaneye yatis
durumunda riskli  gebelerin  stres seviyeleri de
degerlendirilmelidir. ~ Stresin  prenatal  baglanmay1

etkileyebilecegini gbz Oniinde bulundurarak prenatal
baglanmanin giiclenmesi ve stres ile baga ¢ikmada uygun
ebelik ve hemsirelik girisimleri planlanmalidir. Riskli
gebeliklerde gebelik stresi ve prenatal baglanma ile ilgili
daha genis Orneklem gruplarinda yeni arastirmalarin
yapilmasi onerilir.

Yazarlarin Katkilar:: Fikir/Kavram: R.O., G.D.;
Tasarim: R.O., G.D.; Veri Toplama ve/veya Isleme:
G.D.; Analiz ve/veya Yorum: R.O., G.D.; Literatiir
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ABSTRACT

Aim: Engaging in exercise is a multifaceted behavioral process shaped by individual social and environmental influences,
yet delaying exercise remains a common occurrence. Developing a scale that elucidates the reasons underlying exercise
procrastination is crucial for understanding, measuring, and devising intervention strategies to address individuals'
tendencies to defer exercise. In this context, this study seeks to develop and evaluate a scale that facilitates the
investigation and understanding of the factors contributing to exercise procrastination.

Material and Methods: The research, structured using a survey model, involves a participant group of 1,060 individuals
aged 18 to 55 who do not regularly engage inexercise. The scale items were formulated based on a comprehensive
literature review and expert consultations in the field.

Results: Following exploratory factor analysis, a measurement structure comprising three sub-dimensions, namely time,
motivation, and anxiety, with a total of 10 items, was obtained. The scale's reliability was evaluated through various
measures, including Cronbach's alpha for internal consistency, average variance extracted, composite reliability, and the
reliability coefficient. The analyses revealed that the scale exhibited Cronbach's alpha coefficients, reliability coefficients,
and composite reliability values above 0.70 for all sub-dimensions, as well as an average variance extracted above 0.50.
Conclusion: Consequently, the scale created in this research can be deemed a reliable and valid assessment tool. It can
serve to explore the causes of exercise procrastination and to formulate intervention strategies.

Keywords: Exercise procrastination; motivation; sports.

Egzersize Baslamayi Ertelemek: Egzersiz Erteleme Olcegi (EEO)
(0V4
Amag: Egzersize katilim, sosyal, kisisel ve ¢evresel faktorlerden etkilenen karmasik bir davranigsal siire¢ olmakla birlikte
egzersiz yapmayi ertelemek olduk¢a yaygin bir durumdur. Egzersize katilimi ertelemenin altinda yatan sebepleri anlasilir
kilacak bir 6lgegin gelistirilmesi, bireylerin egzersiz yapmaya karsi olan erteleme egilimlerini anlamak, 6lgmek ve
midahale stratejileri gelistirmek i¢in olduk¢a 6nemlidir. Bu baglamda bu arastirmada egzersizi erteleme nedenlerini
incelemeyi ve anlamay1 miimkiin kilacak bir 6l¢egin gelistirmesi amaglanmuistir.
Gerec¢ ve Yontemler: Tarama modelinden faydalanarak tasarlanan bu aragtirmanin katilimci grubu diizenli olarak
egzersiz yapmayan 18-55 yas araliginda toplam 1060 birey olusturmaktadir. Olcek maddeleri, literatiir taramas1 ve alan
uzmanlar1 goriisleri alinarak hazirlanmustir.
Bulgular: Yapilan agimlayici faktor analizi sonucunda, zaman, motivasyon ve kaygi olmak iizere ii¢ alt boyuttan olusan
toplam 10 madde iceren bir yapi elde edilmistir. Bu yapi, dogrulayici faktér analiziyle sinanmis ve gecerliligi
dogrulanmustir. Olgek giivenirligi, i¢ tutarlik kat sayisi, agiklanan ortalama varyans, kompozit giivenirlilik degerleri ve
giivenirlilik katsayisi kullanilarak degerlendirilmistir. Yapilan analizler, 6l¢egin tiim alt boyutlarinda 0,70'in iizerinde
Cronbach’s Alpha i¢ tutarlilik katsayisina, giivenirlik katsayisina ve kompozit giivenirlilik degerine sahip oldugunu ve
0,50'nin iizerinde agiklanan ortalama varyansa sahip oldugunu gostermektedir.
Sonug¢: Bu arastirma sonucunda gelistirilen 6lgegin giivenilir ve gegerli bir 6l¢iim aract oldugu sonucuna varilabilir. Bu
Olcek, egzersizi ertelemeye iliskin nedenleri anlamak ve miidahale stratejileri gelistirmek i¢in kullanilabilir.
Anahtar Kelimeler: Egzersiz erteleme; motivasyon; spor.
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INTRODUCTION

Procrastination, commonly described as the failure to
follow through with planned actions (1), is a prevalent
issue that affects an estimated 20-25% of the general
population (2). Moreover, it is regarded as a significant
concern due to its far-reaching consequences (Klingsieck,
2013). As a result, procrastination frequently leads to
adverse effects in various aspects of life, including
education, work, and personal well-being (3,4). Given
these detrimental outcomes, understanding the nature of
procrastination and developing effective intervention
strategies have become key areas of focus in contemporary
research.

Existing literature suggests that procrastination is
associated with several psychological and behavioral
factors, including motivation (1,5,6), self-control (7-9),
depression (10,11), anxiety (10,12), and stress levels (13).
Within this framework, procrastination has been
conceptualized both as a general personality trait and as a
domain-specific behavior (6,14). Nonetheless, to achieve
a more comprehensive understanding of the underlying
mechanisms of procrastination, researchers increasingly
highlight the importance of studies targeting specific
domains (15). In recent years, particular attention has been
given to procrastination in various contexts including
academics (16,17), sleep (18), and exercise (19). Despite
this growing interest, research on exercise procrastination
remains limited, making it challenging to fully grasp the
factors contributing to this behavior.

Engaging in exercise is a multifaceted behavioral process
shaped by a combination of social, personal, and
environmental influences (20). People are generally more
likely to engage in physical activity when they find it
enjoyable, have high motivation, or experience positive
emotions. Conversely, barriers such as the perceived
difficulty of exercise have been found to negatively impact
participation (21) while simultaneously increasing
procrastination tendencies (22). Nevertheless, additional
research is needed to clarify the complex mechanisms that
contribute to exercise procrastination. One of the major
obstacles to advancing research in this area, particularly in
Tirkiye, is the absence of a psychometrically sound scale
tailored to the cultural and social context.

The development of a reliable and valid measurement tool
specifically designed to assess exercise procrastination
could serve as a crucial step in understanding this
phenomenon. Such a scale would not only facilitate the
measurement of procrastination tendencies related to
exercise but also provide a foundation for designing
intervention strategies aimed at reducing this behavior.
Additionally, it would enable researchers to collect reliable
data to analyze exercise habits and evaluate the broader
individual and societal implications of exercise
procrastination.  Furthermore, by identifying key
determinants of this behavior, it could contribute to the
development of targeted strategies to enhance exercise
participation and promote healthier lifestyles. Given these
factors, the main aim of this study is to create a scale that
enables a thorough exploration of the reasons behind
exercise procrastination.

MATERIAL AND METHODS

Research Design

This study was a scale development research conducted
through a survey design. This model focuses on describing
a current or past situation without altering its conditions
(23). This study received ethical approval from the Inénii
University Social and Humanities Research and
Publication Ethics Committee on May 30, 2024, with the
approval number/decision: 11/8. Accordingly, the research
was conducted in full compliance with the principles of
Research and Publication Ethics. Furthermore, all
participants voluntarily agreed to participate in the study
by signing the "Informed Consent" form prior to their
involvement.

Development of the Measurement Instrument

Scale Design and Draft Form Development: Following
an extensive literature review, previous studies relevant to
the subject (19,21,22) were carefully analyzed to inform
the development of an initial item pool. As a result of this
examination, a total of 17 items were generated and
structured within a 5-point Likert scale framework.
Content Validity Assessment: During the development of
this scale, content validity was evaluated using the Content
Validity Ratio (CVR), a widely recognized method that
translates qualitative evaluations into quantifiable
measures. This approach is particularly valuable in cases
where pilot applications are impractical or not yet feasible
(24).

To establish content validity, five experts specializing in
exercise science, physical activity, sports psychology, and
measurement and evaluation were consulted. These
experts rigorously evaluated the scale items, and CVR
values were computed accordingly. Only items that
demonstrated a positive CVR value were retained for
subsequent analysis (25). Based on expert feedback, four
of the 17 items (items 2, 5, 12, and 17) were revised.
Additionally, four experts indicated similarities between
items 1 and 3, items 7 and 10, items 9 and 12, and items
15 and 17, suggesting that one item from each pair should
be removed. Consequently, items 1, 7, 9, and 15 were
removed from the scale, resulting in 13 items in the
revised.

Pilot Study: A pilot study was conducted to evaluate the
clarity, internal consistency, and technical functionality of
the draft version of the Exercise Procrastination Scale
(EPS). A heterogeneous group of 30 participants, aged
between 18 and 55, was selected to represent varying
attitudes and behaviors toward exercise initiation. The
main objective was to assess the comprehensibility,
clarity, and feasibility of responding to the EPS items
within the target population. Based on the feedback
gathered during this phase, minor linguistic and structural
adjustments were made to improve clarity and ease of
understanding. Following these refinements, the final
version of the EPS comprised 17 items. This pilot study
also served to validate the administration process and
provided a methodological foundation for subsequent
analyses of the scale’s validity and reliability.

Study Groups

The study groups comprise a total of 1,060 individuals
aged 18-55 who do not regularly exercise. Information
about the study groups is provided below.
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Study Group 1: The first study group, from which data
were collected for Exploratory Factor Analysis (EFA), was
selected using a random sampling method. This study
group comprise a total of 720 individuals, including 276
women and 444 men. The participants' ages range from 18
to 55, with 118 married and 602 single. Additionally, 252
of these individuals were employed, while 468 were not
regularly employed.

Study Group 2: The second study group, from which data
were collected for Confirmatory Factor Analysis (CFA),
was selected using a random sampling method. This study
group comprises a total of 310 individuals, 123 women and
187 men. The participants' ages range from 18 to 55, with
48 married and 262 single. Additionally, 108 of these
individuals are employed, while 112 are not regularly
employed.

Study Group 3: The third study group, from which data
were gathered for the test-retest reliability analysis,
consists of 15 women and 15 men selected using a random
sampling method. A total of 30 participants were included,
in accordance with the literature, which commonly accepts
30 individuals as sufficient for evaluating test-retest
reliability (26,27). This sample size is considered adequate
for statistically assessing the temporal stability of a
measurement tool. The time interval between the test and
retest applications was set as two weeks, a period
frequently recommended to minimize memory effects
while ensuring that the measured trait remains stable
(28,29).

Statistical Analysis

All statistical analyses in the study were conducted using
IBM SPSS Statistics (Version 25, Armonk, NY, USA) and
AMOS (Version 24, Chicago, IL, USA), both developed
by IBM Corp. Prior to the main analyses, the dataset was
examined for missing values, outliers, and assumptions of
normality. The normality of the data distribution was
assessed using the Kolmogorov-Smirnov testi, and
skewness and kurtosis values (£2) were also taken into
consideration. To determine the factor structure of the
scale, EFA was performed using data from the first study
group. In the EFA, the principal component analysis
method with varimax rotation was employed. The
suitability of the data for factor analysis was evaluated
using the Kaiser-Meyer-Olkin (KMO) measure and
Bartlett’s test of sphericity. The factor structure obtained

Table 1. Total variance explained

from the EFA was subsequently tested through CFA using
data collected from the second study group. The CFA was
conducted using AMOS 24 software. Model fit was
assessed using several fit indices, including the Root Mean
Square Error of Approximation (RMSEA), Goodness of
Fit Index (GFI), Adjusted Goodness of Fit Index (AGFI),
Normed Fit Index (NFI), Comparative Fit Index (CFI),
Incremental Fit Index (IFI), and Root Mean Square
Residual (RMR). Based on the confirmed factor structure,
the internal consistency reliability of the scale’s
subdimensions was evaluated by calculating Cronbach’s
alpha coefficients. In addition, convergent validity was
assessed by computing Composite Reliability (CR) and
Average Variance Extracted (AVE) values. To examine
the temporal stability of the scale, a test-retest procedure
was conducted with a subsample of 30 participants from
the third study group. The scale was administered twice
with a two-week interval between the applications.
Pearson correlation analyses were then performed for each
subdimension based on the collected data. Through this
analytical process, the scale was comprehensively
evaluated in terms of its validity and reliability indicator

RESULTS

Examination of the Scale’s Factor Structure

An EFA was conducted using data from participants in the
first study group. The KMO test yielded a value of 0.778,
demonstrating that the dataset was appropriate for factor
analysis. Additionally, Bartlett’s test of sphericity
produced a statistically significant result of 1749.794 (p
<0.001), further confirming the suitability of the data for
factor extraction.

During the item analysis process, three items (2, 8, and 14)
were removed due to low factor loadings or inadequate
contribution to the overall structure. The final 10 items
were effectively categorized into three distinct factors
(time, motivation, anxiety). Collectively, these factors
explained 69.532% of the total variance, exceeding the
commonly accepted threshold of 40-60% for multifactor
scales, as suggested by Cokluk et al. (30). Given this, the
EFA results were thoroughly examined through various
statistical measures, and the derived factor structure
demonstrated strong validity, effectively capturing a
significant proportion of the variance and meeting
established psychometric standards for multifactor scales.
The total explained variance is presented in Table 1.

Eigenvalue Total Variance Explained Rotated Sums of Squared Loadings
Factor
Variance Cumulative Variance Cumulative Variance Cumulative
Total Total Total
% % % % % %
1 3.795 37.949 37.949 2.354 23537 23.537 3.795 37.949 37.949
2 1.752 17.520 55.469 2352 23522 47.059 1.752 17.520 55.469
3 1.406 14.064 69.532 2247 22473 69.532 1.406 14.064 69.532
Saglik Bilimlerinde Deger 2025; 15(3): 393-400 395
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As shown in Table 1, the 10 items are organized into three
factors, each with an eigenvalue greater than 1. This aligns
with Yaslhioglu's (31) recommendation that factors with
eigenvalues greater than 1 are considered significant.
Additionally, based on the Kaiser criterion (eigenvalue>

Figenvalue

1), these factors account for 69.532% of the variance. The
rotated factor loadings are 3.795 for the first factor, 1.752
for the second factor, and 1.406 for the third factor.
Furthermore, the Scree Plot, which illustrates the factor
loadings of the components for the exercise
procrastination scale, is presented in Figure 1 below

a

& T B o 10

Component NMuamber

Figure 1. Scree plot graph

The results of the Rotated Component Matrix are presented in Table 2. During the rotation, Varimax and Principal

Components analysis were conducted.

Table 2. Rotated component matrix

Item Number Factor 1 Factor 2 Factor 3
1 0.713

2 0.855

3 0.806

4 0.874
5 0.791
6 0.790
7 0.837

8 0.809

9 0.705

10 0.615

Upon reviewing Table 2, it is observed that the first factor
includes items 7, 8, 9, and 10, the second factor comprises
items 1, 2, and 3, and the third factor consists of items 4,
5, and 6. The 10 items derived from the EFA were then

Table 3. CFA results

administered to the second study group. In order to
evaluate the underlying factor structure of the scale, a CFA
was performed. The results of CFA are presented in Table
3.

NTodel Fit Index First Order; Ferfect Fit Accepitable Fit Criteriom
Cri -
p 83 068 0 = 2= 2ad 2ad=- 3*<3ad
S 29
XZ/Sd 2 BG4 0= X¥Wgd=2 2 = Xgd< 3
P o000 0_05=p=1_00 O 01=p=<00_05
RMMSEA 0078 000 =RMSEA Q05 OOS=RMSEA <008
GFI 0950 095 <GFI = 1.00 090 =GFI < 0.95
A G EFL o905 090 =AGFI= 1._00 O_85 =AGFI=< 090
INFI . o440 095 =INFI = 1.00 090 =TNFI = 0.95
RME O.066 O=RMR=1D_05 O OS=RMNEF =0 08
CFI O0.960 095 =CFI < 1.00 090 =CFL =095
IFL o960 095 =IFIL = 1.00 090 =ITFI == 0.95
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As presented in Table 3, the results of the CFA indicate
that the chi-square (X?) value stands at 83.068, with a
corresponding degree of freedom (df) of 29, yielding an
X?/df ratio of 2.864. The analysis further reveals a p-value
of <0.001 while other fit indices are reported as follows:
RMSEA = 0.078, GFI = 0.950, AGFI = 0.905, NFI =
0.940, RMR = 0.066, CFIl = 0.960, and IFI = 0.960. These
statistical indicators suggest that the X?/df ratio, RMSEA,
NFI, and RMR values fall within the acceptable fit range,
whereas the GFIl, AGFI, CFI, and IFI values demonstrate
an excellent fit. Collectively, these findings confirm that
the model meets the fit criteria as established by various
researchers (32,33).

Time
29
37 Motiva-
tion
49
Anxiety

Figure 2. Standardized factor loadings of scale items
resulting from CFA

Table 5. Item analysis results

Number Standardized R2 Standard
of Items  Factor Loadings (B2) Error
(1)
1 0.618 0.93 0.085
2 0.903 0.26 0.079
3 0.766 0.56 0.070
4 0.732 0.85 0.121
5 0.951 0.14 0.135
6 0.674 0.84 0.100
7 0.732 0.71 0.095
8 0.689 0.81 0.088
9 0.814 0.47 0.074
10 0.637 0.95 0.094

An examination of Table 5 reveals that the 1 values for
the ten items fall within the range of 0.618 to 0.951, while
B2 values span from 0.14 to 0.95. Additionally, the
standard error values fluctuate between 0.070 and 0.135.
The findings derived from the factor analysis confirm that
the exercise procrastination scale satisfies the established
validity criteria, as outlined in previous research (32).

Scale Reliability

To assess the reliability of the scale, several statistical
indicators were analyzed, including the internal
consistency coefficient, average variance extracted
(AVE), composite reliability (CR) values, and the overall
reliability coefficient. Furthermore, to reinforce the
reliability evaluation, the scale was administered to a
subset of 30 participants from the third study group at 30-
day intervals through the test-retest method.

The reliability analysis revealed that for the time sub-
dimension, the Cronbach’s alpha coefficient was
calculated as o= 0.847, with an AVE value of 0.59 and a
CR value of 0.81. Similarly, in the motivation sub-
dimension, the Cronbach’s alpha coefficient reached o=
0.875, while the AVE and CR values were determined as
0.63 and 0.83, respectively. In the case of the anxiety sub-
dimension, the corresponding values were a= 0.809 for
Cronbach’s alpha, 0.52 for AVE, and 0.81 for CR.
Scholars highlight that for a reliable scale, CR values must
consistently exceed AVE values (31). Additionally,
internal consistency coefficients should be at least 0.70 to
be deemed acceptable (23,32). The obtained results
confirm that these benchmarks were met, affirming the
reliability of the scale.

Moreover, the test-retest method was utilized to determine
the stability of the scale over time by examining the
reliability coefficients of the collected data. The analysis
indicated that the reliability coefficient stood at 0.80 for
the time sub-dimension, 0.76 for motivation, and 0.82 for
anxiety. These findings strongly suggest that the scale
exhibits a high level of reliability, demonstrating its
consistency across different time points.

CONCLUSION

This study was carried out with the primary aim of
developing a scale to enable a thorough investigation of
the factors contributing to exercise procrastination. To
achieve this, an initial draft was carefully created based on
a comprehensive review of the relevant literature. The
draft was then presented to a panel of five experts for
evaluation, where they assessed its clarity and scope to
ensure its completeness.

The results confirmed that the items demonstrated
uniqueness while maintaining a homogeneous structure.
Furthermore, an examination of the data's suitability for
EFA indicated that the KMO measure and Bartlett’s test
values met the required adequacy thresholds. Item analysis
subsequently revealed a three-factor structure, which
together accounted for 69.532% of the total variance, with
eigenvalues exceeding the 1.0 threshold.

The CFA results further substantiated the scale’s
robustness. Indicators such as the X?/df ratio, RMSEA,
NFI, and RMR were within acceptable limits. Moreover,
GFIl, AGFI, CFI, and IFI values reflected an excellent
model fit. These findings collectively affirmed the validity
of the 10-item exercise procrastination scale.

Regarding the scale’s reliability, internal consistency was
assessed through the examination of Cronbach’s alpha,
AVE, and CR values. Employing the test-retest method,
the findings demonstrated that the Cronbach’s alpha
coefficients for the sub-dimensions of time, motivation,
and anxiety were o= 0.847, o= 0.875, and o= 0.809,
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respectively. Similarly, the CR values for these
dimensions were reported as 0.81, 0.83, and 0.81,
respectively, while the AVE values stood at 0.59 for time,
0.63 for motivation, and 0.52 for anxiety. Collectively,
these results provide strong evidence of the scale’s internal
consistency and reliability as a measurement instrument.
The overall findings of the research confirm that the newly
developed scale is both valid and reliable for evaluating
the underlying factors related to exercise procrastination.
Structurally, the scale comprises three distinct sub-
dimensions: time, motivation, and anxiety. The finalized
version consists of 10 items, none of which are reverse-
coded. Specifically, the time and motivation sub-
dimensions each include three items, while the anxiety
sub-dimension comprises four items. The scale uses a 5-
point Likert format, with scores ranging from a minimum
of 10 to a maximum of 50. Higher scores suggest a
stronger tendency toward exercise procrastination, while
lower scores indicate a reduced likelihood of
procrastination in this context.

The Turkish version of the scale can be found in Appendix
1, while the English version is provided in Appendix 2.
Since the original scale was developed in Turkish,
researchers intending to use the English version are
advised to conduct construct validity and reliability
analyses before implementation.

Authors’s Contributions: Idea/Concept: 1.1, AY;
Design: 1.I., M.A.; Data Collection and/or Processing:
ZIK, SD; Analysis and/orInterpretation: M.A., S.S;
Literature Review: 1.1, A.Y., S.S.; Writing the Article: ..,
M.A., A.Y ; Critical Review: Z.1.K., S.D.

REFERENCES

1. Steel P. The nature of procrastination: a meta-
analytic and theoretical review of quintessential self-
regulatory failure. Psychol Bull. 2007;133(1):65-94.

2.  Ferrari JR, Diaz-Morales JF, O’Callaghan J, Diaz K,
Argumedo D. Frequent behavioral delay tendencies
by adults: international prevalence rates of chronic
procrastination. J Cross-Cult Psychol.
2007;38(4):458-64.

3. Kim KR, Seo EH. The relationship between
procrastination and academic performance: a meta-
analysis. Pers Individ Dif. 2015;82:26-33.

4. Sanecka E. Psychopathy and procrastination:
triarchic conceptualization of psychopathy and its
relations to active and passive procrastination. Curr
Psychol. 2022;41(2):863-76.

5. Brownlow S, Reasinger RD. Putting off until
tomorrow what is better done today: academic
procrastination as a function of motivation toward
college work. J Soc Behav Pers. 2000;15(5):15-34.

6. Lay CH. At last, my research article on
procrastination. J Res Pers. 1986;20(4):474-95.

7. Dietz F, Hofer M, Fries S. Individual values, learning
routines and academic procrastination. Br J Educ
Psychol. 2007;77(4):893-906.

8. Kiihnel J, Bledow R, Kuonath A. Overcoming
procrastination: time pressure and positive affect as
compensatory routes to action. J Bus Psychol.
2023;38(4):803-19.

Saglik Bilimlerinde Deger 2025; 15(3): 393-400

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Wolters CA. Understanding procrastination from a
self-regulated learning perspective. J Educ Psychol.
2003;95(1):179-87.

Flett GL, Blankstein KR, Martin TR. Procrastination,
negative self-evaluation, and stress in depression and
anxiety. In: Ferrari JR, Johnson JL, McCown WG,
editors. Procrastination and task avoidance: theory,
research, and treatment. Boston: Springer; 1995. p.
137-67.

Solomon  LJ, Rothblum ED. Academic
procrastination: frequency and cognitive-behavioral
correlates. J Couns Psychol. 1984;31(4):503-9.
Spada MM, Hiou K, Nikcevic AV. Metacognitions,
emotions, and procrastination. J Cogn Psychother.
2006;20(3):319-26.

Jackson T, Weiss KE, Lundquist JJ. Does
procrastination mediate the relationship between
optimism and subsequent stress? J Soc Behav Pers.
2000;15(5):203-12.

Milgram N, Mey-Tal G, Levison Y. Procrastination,
generalized or specific, in college students and their
parents. Pers Individ Dif. 1998;25(2):297-316.
Klingsieck KB. Procrastination in different life-
domains: is procrastination domain specific? Curr
Psychol. 2013;32(2):175-85.

Kim S, Fernandez S, Terrier L. Procrastination,
personality traits, and academic performance: when
active and passive procrastination tell a different
story. Pers Individ Dif. 2017;108:154-7.

Zanjani S, Yunlu DG, Beigh JNS. Creative
procrastinators: mapping a complex terrain. Pers
Individ Dif. 2020;154:109640.

Kroese FM, Nauts S, Kamphorst BA, Anderson JH,
de Ridder DTD. Bedtime procrastination: a
behavioral perspective on sleep insufficiency. In:
Sirois FM, Pychyl TA, editors. Procrastination,
health, and well-being. San Diego: Elsevier
Academic Press; 2016. p. 93-119.

Kelly SM, Walton HR. “I’ll work out tomorrow”: the
procrastination in exercise scale. J Health Psychol.
2021;26(13):2613-25.

Pan Y, Lin M. Dynamic leakage aware power
management with procrastination method. 2009
Canadian Conference on Electrical and Computer
Engineering; 2009; St. John’s. Piscataway (NJ):
IEEE; 2009. p. 247-51.

Trost SG, Owen N, Bauman AE, Sallis JF, Brown W.
Correlates of adults’ participation in physical
activity: review and update. Med Sci Sports Exerc.
2002;34(12):1996-2001.

Sirois FM. Out of sight, out of time? A meta-analytic
mvestigation of procrastination and time perspective.
Eur J Pers. 2014;28(5):511-20.

Biiyiikoztiirk S. Sosyal bilimler icin veri analizi el
kitab1. 1st ed. Ankara: Pegem Akademi Yayincilik;
2007.

Yurdugiil H. Using content validity indexes for
content validity in scale development studies. XIV.
Ulusal Egitim Bilimleri Kongresi; Denizli:
Pamukkale Universitesi Egitim Fakiiltesi; 2005. p. 1-
6.

398



25.

26.

217.

28.

29.

30.

31.

32.

33.

ILBAK et al.

Veneziano L. A method for quantifying content
validity of health-related questionnaires. Am J Health
Behav. 1997;21(1):67-70.

Biiyiikoztiirk . Sosyal bilimler i¢in veri analizi el
kitab1. Ankara: Pegem Akademi Yaymecilik; 2018.
Tavsancil E. Tutumlarin dlgiilmesi ve SPSS ile veri
analizi. Ankara: Nobel Akademik Yayincilik; 2002.
Ozdamar K. Paket programlar ile istatistiksel veri
analizi: MINITAB 16 — IBM SPSS 21. Eskisehir:
Nisan Kitabevi; 2013.

DeVellis RF, Thorpe CT. Scale development: theory
and applications. 5th ed. Thousand Oaks (CA):
SAGE Publications; 2021.

Cokluk O, Sekercioglu G, Biiyiikoztiirk S. Sosyal
bilimler icin c¢ok degiskenli istatistik: SPSS ve
LISREL uygulamalart. 2nd ed. Ankara: Pegem
Akademi Yayincilik; 2014,

Yaslioglu MM. Sosyal bilimlerde faktdr analizi ve
gecerlilik:  kesfedici  ve  dogrulayici  faktor
analizlerinin kullanilmasi. Istanbul Univ Isletme Fak
Derg. 2017;46:74-85.

Bayram N. SPSS ile veri analizi. Istanbul: Ezgi
Kitabevi; 2004.

Erkorkmaz U, Etikan I, Demir O, Ozdamar K,
Sanisoglu Y. Confirmatory factor analysis and fit
indices: review. Turkiye Klin J Med Sci.
2013;33:210-23.

Saglik Bilimlerinde Deger 2025; 15(3): 393-400

399



ILBAK et al.

APPENDIX 1. Exercise Procrastination Scale Turkish Version

g E £ £
c E' g § = c =
gz = 3 s g s
s E £ 5 z s
c: | % | 2| 3 | 53
= = = o =
Zaman
1. | Egzersiz yapmak i¢in uygun zaman bulamiyorum. (1) (2) 3 4 (5
2. | Egzersiz yapmak i¢in bir plan yapmakta zorlaniyorum. (1) (2) 3) 4 (5)
3. | Egzersiz yaparak vaktimi bosa harcadigimi diisiiniiyorum. (1) @) ®) ) ©)
Motivasyon
4. | Egzersiz yapmak bana keyif vermiyor. (1) (2) 3) (4) (5)
5. | Egzersiz yapmak onceliklerim arasinda degil. (1) (2) 3) 4 (5)
6. | Egzersiz yapmanin gereksiz oldugunu diisiiniiyorum. (1) (2) (3) (4) (5)
Kaygi
7. | Egzersiz esnasinda yaralanmaktan ¢ekiniyorum. (1) (2) 3 (4) (5)
8. | Egzersiz esnasinda bagkalarinin bana bakmasindan
¢ekiniyorum. @ @ ©)) 4) ()
9. | Egzersiz programindaki hareketleri dogru formda
uygulayamamaktan ¢ekiniyorum. (1) @) ) ) ®)
10.| Egzersiz yaptiktan sonra olusan yorgunlugun giinliik islerimi
e e yorgIningan RS M @ ®) @ (5)

aksatmasindan ¢ekiniyorum.

Not: Gelistirilen bu 6lgek, yalnizca bilimsel amaglarla kullanilmak {izere tasarlanmistir ve bu dogrultuda yazarlardan ayrica izin alinmasina gerek
olmadan kullanilabilir.

APPENDIX 2. Exercise Procrastination Scale English Version

38 8 B =
58 g = g |58
52 2 ) =2 ==
o0 [a) =z < n <
Time
1. I can't find the right time to exercise. (1) (2) 3) (4) (5)
2. | find it difficult to make a plan for exercising. (1) (2) (3) (4) (5)
3. I think exercising is a waste of my time. (1) (2) 3) (4) (5)
Motivation
4. Exercising does not bring me any pleasure. (1) (2) 3) (4) (5)
5. | think exercising is unnecessary. (1) (2) 3) (4) (5)
6. I don't have enough motivation to exercise. (1) (2) 3) (4) (5)
Anxity
7. | am afraid of getting injured while exercising. (1) (2) 3) (4) (5)
8. | am afraid of others watching me while | exercise. (1) (2) 3) (4) (5)
9. I am afraid of not performing the exercises correctly in the
workout program. @ @) @) ) )
10. I am afraid that the fatigue after exercising will disrupt my
daily tasks. ) @ (©) (4) (®)

Not: This scale has been developed for scientific purposes and can be used without obtaining permission from the author
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Serebral Palsili Cocuklarda Cocuk ve Bakim Veren Ozellikleri ile Bakim
Verenin Yorgunluk ve Yasam Kalitesi Parametreleri Arasindaki Iliski

Sezen TEZCAN =1, Eylem TUTUN YUMIN©?!, Seda AYAZ TAS 1

(0Y4

Amag: Caligmanin amaci ambule olan ve olmayan Serebral Palsili (SP) cocuklarda, ¢ocuk ve bakim verenin
sosyodemografik 6zelliklerine gore bakim verenin yorgunluk ve yasam kalitesini incelemektir.

Gerec ve Yontemler: Calismaya SP tanisi almis 60 ¢ocuk ve bakim veren dahil edildi. SP’li ¢ocuklarin ve bakim
verenlerin sosyodemografik bilgileri kaydedildikten sonra ¢ocuklarin kaba motor fonksiyon diizeyleri Kaba Motor
Fonksiyon Siniflama Sistemi’ne (KMFSS) gore smiflandirildi. KMFSS seviye 1, 2 ve 3 olanlar ambule, seviye 4 ve 5
olanlar ambule olmayan olarak gruplandirildi. Cocuklarin fonksiyonel bagimsizlik diizeyleri Cocuklar i¢in Fonksiyonel
Bagimsizlik Olgiitii (CIFBO) ile, bakim verenin yorgunluk diizeyi, Yorgunluk Siddeti Olgegi (YSO) ile; agri, fiziksel
aktivite, enerji diizeyi, uyku, sosyal izolasyon, emosyonel reaksiyonlar gibi yasam kalitesi parametreleri Nottingham
Saglik Profili (NSP) ile degerlendirildi.

Bulgular: Ambule grupta bakim verenin yorgunluk diizeyi ile ¢ocugun fizyoterapi alma yili (r=0,333, p=0,038,) ve yas1
(r=0,406, p= 0,010) arasinda pozitif yonde istatistiksel olarak anlamli korelasyon vardi. Ambule olmayan grupta bakim
verenin yas1 (r=0,500, p=0,021), viicut kitle indeksi (r=0,748, p<0,001), ¢ocugun yas1 (r=0,500, p=0,021), cocugun
fizyoterapi alma yil1 (r=0,459, p=0,036) ile bakim verenin yorgunluk diizeyi arasinda pozitif yonde istatistiksel olarak
anlamli korelasyon vardi. Ambule olmayan grupta gocugun fizyoterapi alma yili ile bakim verenin NSP puanlari arasinda
pozitif yonde istatistiksel olarak anlamli korelasyon vard1 (r=0,437, p=0,047).

Sonu¢: Ambule olan ve olmayan SP’li ¢ocuga bakim verenlerde, ¢ocugun fizyoterapi alma yili ile bakim verenin
yorgunluk diizeyi iliskilidir. Ambule olmayan g¢ocuklarda ¢ocugun yasimin, viicut kitle indeksinin, fizyoterapi alma
yilinin bakim verenin agrisi, sosyal izolasyonu ve yasam kalitesi ile iligkili oldugu sonucuna ulasildi.

Anahtar Kelimeler: Serebral palsi, bakim veren, yorgunluk, yasam kalitesi.

Relationship Between Child, Caregiver Characteristics and Caregiver Fatigue and Quality of

Life Parameters in Children with Cerebral Palsy
ABSTRACT
Aim: The aim of the study is to examine caregiver fatigue and quality of life in children with cerebral palsy (CP) with
and without ambulation according to the sociodemographic characteristics of the child and caregiver.
Material and Methods: 60 children with CP and their caregivers included in the study. After sociodemographic
information of children with CP and caregivers were recorded, gross motor function levels of individuals were classified
according to Gross Motor Classification System (GMFCS). GMFCS levels | and Il were grouped as ambulatory, and
levels 1IlI, IV and V as non-ambulatory. Functional independence levels of children were assessed with
Functional Independence Measure for Children (weeFIM), fatigue level of caregivers was assessed with Fatigue Severity
Scale (FSS), and quality of life parameters including pain, physical activity, energy level, sleep, social isolation, and
emotional reactions were assessed with Nottingham Health Profile (NHP).
Results: In the ambulatory group, there was a statistically significant positive correlation between the fatigue level of
the caregiver and the duration of the child's participation in the physiotherapy (r=0.333, p=0.038,) and age (r=0.406,
p=0.010). In the non-ambulatory group, there was a statistically significant positive correlation between the caregiver's
age (r=0.500, p=0.021), body mass index (r=0.748, p<0.001), child’s age (r=0.500, p=0.021), duration of the child's
participation in the physiotherapy (r=0.459, p=0.036) and fatigue level of the caregiver. In the non-ambulatory group,
there was a statistically significant positive correlation between the duration of the child's participation in physiotherapy
and the caregiver's NHP scores (r=0.437, p=0.047).
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Conclusion: In caregivers of ambulatory and non-
ambulatory children with CP, duration of the child's
participation in physiotherapy is associated with the
caregiver's fatigue level. In non-ambulant children, it was
concluded that the child's age, body mass index, and
duration of the child's participation in the physiotherapy
were associated with the caregiver's pain, social isolation
and quality of life.

Keywords: Cerebral palsy, caregiver, fatigue, quality of
life.

GIiRiS

Serebral Palsi (SP) cocukluk ¢agi engelliliginin en yaygin
nedenidir. Yiiksek gelirli tilkelerde prevelans: 1000 canli
dogumda yaklasik 1,6 olan SP, gelismekte olan fetal ya da
infant beyninde meydana gelen ilerleyici olmayan
¢ocuklarda aktivite limitasyonuna neden olan postiir ve
hareket gelisimindeki  kalici  bozukluklar  olarak
tanimlanmaktadir (1,2). Ust motor néron bozuklugunun
bir sonucu olarak meydana gelen SP’de etkilenim
seviyesine bagli olarak degisen derecelerde motor
bozukluklar ve bunlara eslik eden farkli sistemleri
etkileyen bir dizi sorun goriilmektedir (3,4).

SP gibi kronik engelli ¢ocuklara birincil bakim veren
kisiye zorlu gorevler diismektedir. Kronik engelli bir
¢ocugun bakimi ile ilgilenmek ¢ocugu kaldirmak,
transferini saglamak, giydirmek, banyo yaptirmak, yemek
yedirmek, uyutmak gibi bir¢ok faaliyeti gerektirmektedir.
Cocuk biiyiidiikce boy ve viicut agirligi da artmakta ve
bakim veren agisindan fiziksel yiik de artmaktadir. Tiim bu
faaliyetlerin uzun yillar yapildigi distinildigiinde
¢ocugun bakimindan birebir sorumlu bakim verenin
sadece fiziksel sagligin1 degil uyku kalitesini, sosyal
yasantisini, yorgunluk diizeyini emosyonel durumunu da
olumsuz etkileyerek yasam kalitesini disiirebilmektedir
(5,6).

Bakim verenin, SP'li cocugun rehabilitasyonunda Kilit bir
rolii vardir ve ihtiyaglart i¢in bir destek merkezidir. Giin
boyunca uzun siireler ¢ocuklar1 ile yogun bir sekilde
ilgilenen bakim veren yorgun olmakta, fiziksel ve mental
iyilik halleri olumsuz etkilenmektedir. Dolayisiyla bakim
verenin bakimindan sorumlu oldugu c¢ocuk da bu
durumdan olumsuz etkilenebilmektedir (7). Literatiir
incelendiginde SP’li ¢ocuga bakim verenlerde artan
yorgunluk diizeyi goriildiigii, yorgunluk diizeyinin
¢ocugun yasam kalitesi {izerinde 6nemli bir etkiye sahip
oldugu ve gdz oniinde bulundurulmasi gereken énemli bir
faktor oldugu belirtilmektedir (8,9)

Literatiir incelendiginde ¢ocugun motor seviyesinin bakim
verenin yorgunluk ve yasam Kkalitesini etkileyip
etkilemedigi ile ilgili ¢alismalar az da olsa mevcuttur (9—
12). Bununla beraber ¢ocugun rehabilitasyon siirecine
yonelik fiziksel ve sosyodemografik bilgileriyle ebeveynin
yorgunluk ve vyasam Kkalitesini arastiran caligmalar
mevcuttur (13,14). Bu calisma, ambule olan ve olmayan
SP’li  ¢ocuklarda, ¢ocuk ve bakim  verenin
sosyodemografik ozelliklerine gore bakim verenin
yorgunluk ve yasam kalitesini incelemek amaciyla
planlandi. Calisma sonucunda elde edilecek olan
bulgularin, SP’li ¢ocuklara bakim verenlere gerekli
destegin saglanmasi igin uygun miidahale stratejilerinin
gelistirilmesi ve saglik profesyonellerinin, bakim

siireclerinde bakim verenleri daha bilingli bir sekilde
yonlendirmesine katki saglamasi beklenmektedir.

GEREC VE YONTEMLER

Calismaya, 0zel egitim ve rehabilitasyon merkezlerinde
fizyoterapi ve rehabilitasyon programina devam eden SP
tanist almis 60 c¢ocuk ve bakim veren dahil edildi.
Orneklem biiyiikliigii G*Power 3.1 gii¢ analiz programu ile
hesaplandi. Yapilan gii¢ analizine gore %80 calisma
giiciinde, %5 hata diizeyinde, 0.32 etki biiyiikligii ile
gerekli olan minimum o6rneklem biyikligi 56 olarak
hesaplandi.  Calisma icin Bolu Abant Izzet Baysal
Universitesi Girisimsel Olmayan Klinik Arastirmalar Etik
Kurulu’ndan onay alindi (Karar no: 2023/415). Calismaya
dahil edilen bireyler dahil edilme kriterlerine uygun ve
goniilliiliik esasina gore se¢ildi. Dahil edilme kriterleri
calismaya katilmaya goniilli olmak, SP tanis1 almis
¢ocuga sahip olmak, bir 6zel egitim ve rehabilitasyon
kurulusunda fizyoterapi ve rehabilitasyon programina
devam etmek, ¢ocugun bakimiyla ilgilenen bakim verene
ulasabilmekti. SP diginda bir taniya sahip olan ¢ocuklarin
bakim verenleri, SP’ye ek olarak herhangi bir ndrolojik
problemi olan cocuklarin bakim verenleri ve c¢ocugun
bakimu ile ilgilenen birden fazla kisi olan c¢ocuklar ve
bakim verenleri diglandi.

Caligmaya dahil edilen katilimecilardan onam alindi. SP’li
¢ocuklarin ve bakim verenlerin sosyodemografik bilgileri
kaydedildikten sonra bakim verenin yorgunluk diizeyleri,
Yorgunluk Siddeti Olgegi ile; agr, fiziksel aktivite, enerji
diizeyi, uyku, sosyal izolasyon, emosyonel reaksiyonlar
gibi yasam kalitesi parametreleri Nottingham Saglik
Profili (NSP) ile degerlendirildi.

Sosyodemografik Veri Formu

SP’li ¢ocuklarm yas, cinsiyet, viicut kitle indeksi (VKI),
fizyoterapi programina katilma yili, bakim verenin ise yas,
ogrenim durumu, meslek, medeni durum, VKI bilgileri
kaydedildi.

Kaba Motor Fonksiyon Siniflama Sistemi (KMFSS)
SP’li ¢ocuklar i¢in gelistirilmis bir siniflama sistemidir. 5
seviyeden olusmakta olup seviye 1°deki ¢ocuklar en iyi
mobilite diizeyine sahipken seviye 5° deki ¢ocuklar kendi
baslarna  mobilitelerini  saglayamayip  tamamen
bagimhidirlar KMFSS seviye 1 diizeyindeki bireyler
kisitlama olmaksizin, Seviye 2 diizeyindeki bireyler
kisitlamalarla, Seviye 3 diizeyindeki bireyler ise elle
tutulan hareketlilik araglarin1 kullanarak yiiriiyebilirler.
Seviye 4 diizeyindeki bireylerin kendi kendine yapabildigi
hareketler simirli iken seviye 5 diizeyindeki bireyler elle
itilen tekerlekli sandalyede tagmirlar (15,16). Caligma
kapsaminda KMFSS seviyeleri gbéz Oniine alinarak
calismaya dahil edilen KMFSS seviyesi 1, 2 ve 3 olan
bireyler ambule, seviye 4 ve 5 olanlar ise ambule olmayan
olarak gruplandirildi.

Cocuklar icin Fonksiyonel Bagimsizhk Olgiitii
(CIFBO)
Cocuklarda giinlik yasam aktivitelerinde (GYA)

bagimsizlik seviyesini belirlemek amaciyla gelistirilmistir
ve 6 alt bolimden olusur (kendine bakim, sfinkter
kontrolii, mobilite, lokomosyon, iletisim ve sosyal
iletisim). Her alt boliim kendi i¢inde aktiviteleri igeren alt
boliimlere ayrilmistir. 7 puan ¢gocugun GY A’da tamamen
bagimsiz oldugunu ifade ederken 1 puan tam bagimh
oldugunu ifade eder. En yiiksek alinabilecek puan 126 olup
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puan artttkca  bagimsizlik  diizeyi  artmaktadir.
Degerlendirmeden alinabilecek en yiiksek puan 126°dir
(17). Aybay ve ark. (2007) tarafindan Tiirkge gegerlik ve
giivenilirlik ¢aligmasi yapilan aracin, Tur ve ark. (2009)
tarafindan SP’li gocuklar i¢in gegerlik ve giivenilirlik
caligsmasi yapilmustir (18,19).

Yorgunluk Siddet Ol¢egi (YSO)

9 sorudan olusan Likert tipinde bir 6lgektir. Olgekten
alinabilecek en yiiksek puan 63’diir. Toplam puanin
yliksek olmast yorgunluk siddetinin artmis oldugunun
gostergesidir. Puan1 4’den kiiclik olan bireyler “yorgun
degil” ve 4’den biiylik olan bireyler “yorgun” seklinde
degerlendirilir (20). Olgegin Tiirkce gegerlik ve giivenirlik
galismasi yapilmustir (21,22).

Nottingham Saghk Profili (NSP)

Notthingham Saglik Profili (NSP) bireylerin yasam
kalitesin degerlendiren gegerli ve giivenilir bir aragtir.
NSP, 6 alt boyutta yer alan toplamda 38 maddeden ve
olusmaktadir: Enerji, agri, emosyonel reaksiyonlar, uyku,
sosyal izolasyon ve fiziksel aktivite alt alanlan
bulunmaktadir. Her bir alan 0-100 arasi puanlanmakta
olup 0 puan en iyi saglik durumunu, 100 puan en kotii
saglik durumunu gésterir (23). Olgegin Tiirkce gecerlik ve
giivenirlik ¢calismasi Kiigiikdeveci ve ark. tarafindan 2000
yilinda yapilmstir (24).

Istatistiksel Analiz

Verilerin kodlanmast ve degerlendirilmesi bilgisayar
ortaminda SPSS 26 paket programinda yapildi. Verilerin
normal dagilima uygunlugunu degerlendirmek igin
Kolmogorov-Smirnov Testi kullanildi. Sosyodemografik
verilere iligkin tanimlayici istatistikler; sayisal veriler igin
ortalama + standart sapma; kategorik veriler i¢in say1 ve
yiizde (%) olarak verildi. Iki bagimsiz grup ortalamasinin
karsilagtirilmasinda Student-t testi kullanildi. Bagimsiz
degiskenler arasindaki iligkinin degerlendirilmesinde
“Pearson korelasyon katsayisi” kullanildi. Pearson
korelasyon katsayilar1 zayif (0.10-0.39), orta (0.40-0.69),
giiclii (0.7-0.89) veya ¢ok giigli (0.9-1.0) olarak
siiflandirilmigtir (25). Tim analizlerde p<0,05 degeri
istatistiksel olarak anlamli kabul edildi.

BULGULAR

Calismaya yas ortalamasi 10,83+7,01 yil olan 60 SP’li
¢ocukve yas ortalamasi 40,35 48,78 yil olan 60 bakim
veren dahil edildi. Dahil edilen gocuklarin ve bakim
verenlerinin sosyodemografik ozellikleri Tablo 1°de
verildi.

Ambule olan ve olmayan gruplar, sosyodemografik
ozellikler bakimindan karsilagtirildiginda; sadece bakim
veren VKI bakimindan gruplar arasinda istatistiksel olarak
anlamli  bir fark  bulundu  (p=0,039). Diger
sosyodemografik 6zellikler bakimindan gruplar arasinda
istatistiksel olarak anlamli bir fark yoktu (p>0,05)(Tablo 2).

Tablo 1. Cocuklarin ve bakim verenlerin sosyodemografik
ozellikleri (n = 60)

Minimum-
OrtsSS Maksimum
Cocuk yas (y1il) 10,83+7,01 3-30
Bakim veren yas (y1l) 40,35+8,78 | 25-65
Cocuk VKi (kg/cm?) 17,245,16 7,69-32,51
Bakim veren VKi (kg/cm?) 28,16+6,51 | 17,67-48,89
Fizyoterapi alma siiresi (y1) 8,80+6,17 1-25
n %
Cocuk Kiz 31 51,7
cinsiyet Erkek 29 48,3
KMESS Ambue (Seviye 1-2-3) 39 65
Ambule olmayan
grup (Seviye 4-5) 21 35
Balam | Evil 53 88,3
medeni Bekar 1 1,7
d Diger 6 10
urum
Okuryazar 2 33
Bakim Ilkokul 22 36,7
veren Ortaokul 2 33
egitim Lise 21 35
seviyesi Universite 13 21.7

Kisaltmalar: KMFSS: Kaba Motor Fonksiyon Smiflama Sistemi, VKI:
Viicut Kitle Indeksi, Ort: Ortalama, SS: Standart Sapma

Tablo 2. Ambule olan ve olmayan
sosyodemografik ozelliklerinin karsilastirilmasi

gruplarin

Ambule Ambule olmayan
(n=39) (n=21) P
Oort+ss Oort+ss
g”:l';‘m Verenyas | 3910+8,67 | 42,66+8,72 0,135
Fizyoterapialma | 771,574 | 10,80+6,56 0,064
siiresi (y1l)
Cocuk yas (yil) 9744629 | 12,85+7,96 0,102
Cocuk VKI 17,814548 | 16,21+4,46 0,256
(kg/cm?)
Bakim veren VKI | o6 09,504 | 30,5148,24 0,039*
(kg/cm?)

*p<0,05. Kisaltmalar: VKIi: Viicut Kitle Indeksi, Ort: Ortalama, SS:
Standart Sapma

Ambule olan ve olmayan gruplar fonksiyonel bagimsizlik
diizeyleri bakimindan karsilastirildiginda; CIFBO motor,
CIFBO kognitif ve CIFBO total skorlar1 arasinda
istatistiksel olarak anlamli fark bulundu (p=0,000).
Gruplar arasinda YSO, NSP ve VAS skorlar1 arasinda fark
yoktu (p>0,05) (Tablo 3).

Tablo 3. Ambule olan ve olmayan gruplarin CIFBO, NSP
ve YSO puanlarinin karsilastiriimasi

Ambule Snrggu;\
(n=39) ey p
Ort=SS (n=21)
Ort+SS
Motor 66,2+21,37 18,66+9,92 p<0,001
CiFBO Kognitif 25,15+10,66 11,7+9,49 p<0,001
Toplam 91,41+29,69 30,38+18,49 p<0,001
Agr 37,41+32,36 25,84+31,60 0,188
Fiziksel
Aktivite 15,20+17,81 12,59+13,66 0,562
Enerji 47,24+39,90 30,51+36,91 0,118
Uyku 39,03+33,93 29,23+26,67 0,257
Sosyal 117142181 | 13,26:2283 | 0,796
NSP izolasyon
Emosyonel | y 57,3435 | 151042296 | 0,115
Reaksiyonlar
Toplam 179,59+137,28 | 126,68+105,57 | 0,130
YSO 40,48+13,22 37,76+17,78 0,503

t testi *p<0,05. CIFBO: Cocuklar i¢in Fonksiyonel Bagimsizlik Olgiitii.
YSO: Yorgunluk Siddet Olgegi, NSP: Nottingham Saglik Profili, Ort:
Ortalama, SS: Standart Sapma
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Ambule grupta cocugun fizyoterapi alma siiresi ve bakim
verenin yorgunluk diizeyi arasinda pozitif yonde zayif
diizeyde istatistiksel olarak anlaml iligki vard: (r=0,333,
p=0,038). Cocugun yast ile bakim verenin yorgunluk
diizeyi arasinda pozitif yonde orta diizeyde istatistiksel
olarak anlamli iligki vardi (r=0,406, p=0,010) (Tablo 4).
Ambule olmayan grupta bakim verenin yasi ile yorgunluk
(r=0,500, p=0,021), agr1 (r=0,527, p=0,014) ve fiziksel
aktivite (r=0,0525, p=0,015) alanlarinda pozitif yonde orta
diizeyde istatistiksel olarak anlamli iliski vardi. Bakim
verenin VKI degerleri ile yorgunluk diizeyi arasinda
pozitif yonde giiclii istatistiksel olarak anlamlr iligki vardi
(r=0,748, p<0,001).

Tablo 4. Ambule olan grupta sosyodemografik veriler ile yor

Bakim verenin VKI degerleri ile fiziksel aktivite
parametresi arasinda pozitif yonde orta diizeyde
istatistiksel olarak anlamli iligki vard1 (r=0,540, p=0,012).
Cocugun VKI degeri ile bakim verenin agr1 parametresi
arasinda pozitif yonde orta diizeyde istatistiksel olarak
anlamli iliski vard1 (r=0,549, p=0,010).

Cocugun fizyoterapi alma siiresi ile bakim verenin
yorgunluk diizeyi (r=0,459, p=0,036), agri (r=0,516,
p=0,017), sosyal izolasyon (r=0,464, p=0,034) ve toplam
skorlart (r=0,437, p=0,047) arasinda pozitif yonde orta
diizeyde istatistiksel olarak anlamli iliski vard: (Tablo 5).

gunluk ve yasam kalitesi arasindaki iliski

- NSP NSP Fiziksel NSP NSP Sosyal NSP Emosyonel
Y$0 Agri aktivite Enerji NSP Uyku izolasyon reaksiyonlar NSP Toplam

r | 0125 | 0,051 0,306 -0,070 -0,035 -0,160 -0,073 -0,038
Bakim veren
yas i) p | 0449 | 0760 0,058 0,670 0,830 0,331 0,660 0,820

r | 0406 | g0 0,235 0,207 0,074 0,053 0,270 0,293
Cocuk yas (y11) *

p | 0,010 | 0,124 0,149 0,206 0,654 0,747 0,097 0,070
Bakim veren r | 0151 | 0,245 0,185 0,242 0,139 0,260 0,164 0,234
VKI (kglem’) 15359 | 0,133 0,259 0,138 0,400 0,109 0,320 0,152
Cocuk VKIi r | 0224 | 0185 0,192 0,085 0,110 0,254 0,213 0217
(kg/cm?) p | 0170 | 0,260 0,241 0,605 0,504 0,118 0,194 0,185
Fizyoterapi r| 03381 0200 0,238 0,249 0,037 0,083 0,219 0,314
alma siiresi
() p | 0,038 | 0,073 0,145 0,126 0,824 0,614 0,181 0,052
CiFBO r | 0159 | 0,030 0,056 0,072 0,044 -0,011 0,026 0,053
toplam p | 0334 | 0855 0,735 0,662 0,790 0,946 0,875 0,749

Pearson korelasyon analizi, *p<0,05. Kisaltmalar: VKI: Viicut Kitle indeksi, CIFBO: Cocuklar igin Fonksiyonel Bagimsizlik Olgiitii. YSO: Yorgunluk

Siddet Olgegi, NSP: Nottingham Saglik Profili

Tablo 5. Ambule olmayan grupta sosyodemografik veriler ile yorgunluk ve yasam kalitesi arasindaki iligki

NSP
YSO NSP Agri | Fiziksel NSP. NSP NSP Sosyal | NSP Emosyonel | o5 601am
L Enerji Uyku izolasyon reaksiyonlar
aktivite

Bakim veren | r |  0,500% 0,527* 0,525% 0,011 0,179 0,267 -0,150 0,133
yas (yil) p 0,021 0,014 0,015 0,964 0,437 0,242 0,516 0,564
Cocuk yas r| 0456* 0,483* 0,404 0,122 0,090 0,387 0,124 0,333
) p| 0038 0,027 0,070 0,508 0,697 0,083 0,592 0,140
?’?(kilm veren | | ( 74g* 0,336 0,540% -0,060 -0,107 0,151 -0,226 0,099
(kglcm?) p 0,000 0,136 0,012 0,795 0,644 0,512 0,324 0,670
Cocuk VKi | r 0,336 0,549%* 0,358 0,125 0,277 0,237 0,179 0,312
(kg/cm?) p| 0103 0,010 0,111 0,588 0,224 0,300 0,436 0,168
Fizyoterapi | r | 0,459* 0,516* 0,387 0,243 0,237 0,464* 0,196 0,437*
alma siiresi

() p 0,036 0,017 0,083 0,289 0,302 0,034 0,395 0,047
CiFBO r 0,278 0,161 0,224 -0,300 -0,049 -0,066 -0,198 -0,093
toplam p 0,222 0,486 0,330 0,186 0,834 0,775 0,390 0,687

Pearson korelasyon analizi, *p<0,05. Kisaltmalar: VKI: Viicut Kitle indeksi, CIFBO: Cocuklar i¢in Fonksiyonel Bagimsizlik Olgiitii. YSO: Yorgunluk

Siddet Olgegi, NSP: Nottingham Saglik Profili

TARTISMA

Bu caligmada ambule olup olmama durumlarina gére SP’li
¢ocuklarda ¢ocuk ve bakim veren ozellikleri ile bakim
verenin yorgunluk ve yasam Kkalitesi parametreleri
arasindaki iliski degerlendirildi. Calismada SP’li
¢ocuklarda ¢ocugun bakimini iistlenen birincil bakim
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veren annelerdi. Calisma sonuglarinda ambule SP’li
¢ocugun fizyoterapi alma yili ve ¢ocugun yasi arttikca
bakim verenin yorgunluk diizeyinin arttigi bulundu.
Ambule olmayan SP’li ¢ocuklarda ¢ocugun yasi, bakim
verenin yas1, bakim verenin VKI’si, cocugun fizyoterapi
aldig1 zaman arttik¢a bakim verenin yorgunluk diizeyinin
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arttigr bulundu. Cocugun yasi, bakim verenin yas1 ve
cocugun VKI’si arttikca bakim verenin agr1 diizeyi artt1.
Bakim verenin yas1 ve VKI’si arttikga fiziksel aktivite
diizeyi azaldi. Cocugun fizyoterapi alma yili arttikca
bakim verenin sosyal izolasyonunun arttigi, yasam
kalitesinin azaldigi bulundu.

SP’li ¢ocugu olan ailelerde ¢ocugun bakimindan sorumlu
olan bakim veren ¢ocugun tiim ihtiyaglari, 6zel egitimi ve
rehabilitasyonuyla ilgilenmekte, dolayisiyla ¢ocugun tiim
bakim yikiinii tasimaktadir. Bakim veren tim bu
sorumluluklar1 yerine getirirken yorulmakta, ailedeki diger
bireylere yeterli zaman ayirmayabilmekte, ve kendini
sosyal cevrelerinden  ve  kendi  hobilerinden
soyutlanabilmektedir. Sonug olarak, bakim verenin saglik
ve yasam Kalitesi olumsuz etkilenebilmektedir (5,26).
Yorgunluk  kisinin  giinlik yasam  aktivitelerini
stirdirmesini engelleyen enerji eksikligi hissidir (8).
Yorgunluk, yalnizca en akut ve kronik hastaliklarla degil,
aynt zamanda normal, saglikli islevsellik ve giinliik
yasamla da iligkili evrensel bir semptomdur (27).
Yorgunluk, SP gibi norolojik etkilenimle ¢ocuga sahip
olan annelerin en yaygin sikayetlerinden biridir. SP gibi
kronik engelli ¢ocuklarin bakimini siirdiiren kisinin
yorgun, kaygili ve depresif oldugu bildirilmektedir (28).
Literatiirde SP’li cocuklarda yorgunlugun
degerlendirildigi caligmalar olmasina ragmen ¢ocuklarin
birincil bakim verenlerinin yorgunluk diizeyinin
degerlendirildigi ¢alisma sayisi sinirlhidir. Khayatzadeh ve
ark. (10) SP’li ¢ocuklarm annelerinde yorgunlugu
degerlendirmis ve saglikli kontrollerine kiyasla daha
yikksek  yorgunluk seviyelerine sahip olduklari
bulmuslardir. Agiati ve Huripah (11) SP’li ¢ocuklari olan
ebeveynlerin fiziksel, duygusal ve zihinsel yorgunluk
duygulariyla karakterize edilen tiikkenmislik yasadiklarini
gostermistir. Pasin ve ark. (29) SP'li ¢ocuklarin
annelerinde kronik yorgunluk sendromu sikliginin ¢ok
yiiksek oldugu, kronik yorgunluk sendromunun varligi ve
siddetinde en 6nemli faktorlerin annenin mesleki durumu
ve c¢ocugun el becerileri oldugunu bulmuslardir.
Mohammed ve ark. (9) ¢alismalarinda, spastik SP tiiriiniin
ve ¢ocugun KMFSS diizeyinin annenin yorgunlugu
tizerinde biiyiik bir etkisi oldugunu, en biiyiik etkinin
kuadriparetik c¢ocuklar {izerinde, en az etkinin ise bu
¢ocuklarin yasam kalitesini biiylik oOlciide etkileyen
hemiparetik ~ SP'li  ¢ocuklar  iizerinde  oldugunu
belirtmiglerdir. Ersin ve ark. (28) yaptiklar1 ¢alismada,
kronik engelli ¢gocuga sahip annelerin ¢ocuk bakimiyla
ilgili bakim yiikiinii iistlenme yiizdesinin babalara gore
daha yiiksek oldugu vurgulanmistir. Ayni ¢calismada hem
kronik engelli ¢ocuga sahip anneler hem de kontrol grubu
annelerinde yorgunluk oldugu bulunmustur.
Calismamizda da her iki grubumuz SP’li ¢ocuga sahip
ebeveynlerdi ve bakim iistlenen annelerdi. Calismamizda
hem kendi kendine ambule olan hem de ambule olamayan
¢ocuklarin bakim verenlerinde yorgunluk oldugu bulundu.
Cocugun ambulasyon durumundan bagimsiz olarak her iki
grup bakim verenlerinin de yorgun olmas1 literatiirle
paralellik gdstermistir. Bununla birlikte istatistiksel olarak
anlamli olmasa da ambule olmayan ¢ocuklarin annelerinin
yorgunluk puanlari ambule olan cocuklarin annelerine
gore daha yiiksekti. Bu baglamda istatistiksel olarak
anlamli olmasa da ambule olmayan c¢ocuk bakim
verenlerinin yorgunlugu ambule olan ¢ocuk bakim

verenlerine gore daha yiiksekti diyebiliriz. Bu da bizim
i¢in klinik olarak anlamliydi.

Kronik engelli bir cocuga bakim vermek c¢ocugun
giyinmek, yemek yemek, banyo yapmak, transferini
saglamak gibi birgok ihtiyact ile ilgilenmeyi
gerektirmektedir (6,30). Bakim veren ¢ocugun sadece
temel ihtiyaglarii karsilamaktan ziyade onun ev disi
ortamda ihtiya¢ duydugu saglik hizmetlerinin devami i¢in
fiziksel ve mental bir efor harcamaktadir. Bu ¢ok 6nemli
ihtiyaglardan biri de fizyoterapi ve rehabilitasyon
destegidir. Bakim verene uzun yillar boyunca ¢ocuguna
fizyoterapi ve rehabilitasyon hizmetini almak i¢in
transferini saglamak, evde birtakim rehabilitasyon
gereklerini yerine getirmek gibi birgok sorumluluk
diismektedir. Ister ambule olsun ister olmasin SP’li
¢ocuklar uzun yillar fizyoterapi ve rehabilitasyon hizmeti
almaktadirlar. Calismada hem ambule olan SP’li
¢ocuklarin hem de ambule olmayan SP’li g¢ocuklarin
bakim verenlerinin fizyoterapi aldiklar1 siire arttikca
bakim verenin yorgunlugunun arttigi bulundu. Calismamiz
bu yoniiyle de literatiire katki saglamasi bakimindan
onemlidir. Fizyoterapi alma yili1 ve annelerin yorgunluk
diizeyini inceleyen daha kapsamli caligmalara ihtiyag
oldugu kanaatindeyiz.

SP’li cocuklara bakim verenler giin i¢erisinde uzun siireler
¢ocugun ihtiyaclari ile ilgilenmekte ve bu durum da bakim
verenin  kendi sosyal  ihtiyaglarim1  yeterince
kargilayamamasina neden olabilmektedir (31-33). Dlamini
(34) galismasinda SP’li ¢ocuga bakim verenlerin bakim
verme rolleri ve destek eksikligi nedeniyle kaybedilen
firsatlarla birlikte yalnizlik hissi, izole edilmis hissetme,
kendini suglama, {zlinti ve g¢aresizlik duygular
yasadiklarim1  belirtmistir. Bakim verenler, sosyal
etkinliklere katilamama veya diger insanlar1 ziyaret
edememe nedeniyle kendilerini izole edilmis hissetmistir.
Davis ve ark. (32) ¢alismasinda SP’li ¢ocuga bakim veren
annelerin kendi hayatlarinin arkadaslarminkinden ¢ok
farkli oldugunu disiindiiklerini ve bu durumun genellikle
arkadas kaybina ya da sosyallesme konusunda isteksizlige
neden oldugunu belirtmislerdir. Caligmada 6zellikle daha
fazla bakim yiikii gerektiren kendi kendine ambule
olamayan ¢ocuklarin bakim verenlerinin fizyoterapi alma
yili arttikga sosyal izolasyonlar1 da arttigi bulundu. SP’li
cocuklarin bakim verenleri bakim yiikiinii azaltmak i¢in
¢ocugun bir an once kendi kendine ambule olmasini
istemekte ve bu dogrultuda ¢oklu merkezlerden ve daha
yogun bir rehabilitasyon siirecine dahil olmaktadirlar
(35,36). Bu nedenle ¢alismamizda buldugumuz bu sonug
uzun yillar siiren fizyoterapi ve rehabilitasyon siirecinin
bakim verenin daha fazla zaman harcamasima neden
olmast sonucu sosyal izolasyonunu arttirmig olabilecegi
digtiniildi.

SP’li ¢ocuklarda mobilite yetersizlikleri ¢ocuklarin asiri
kilo alimina neden olabilmektedir. Bu durum da bakim
veren i¢in yiikii arttirabilmektedir (37). SP’li ¢ocuk yast
arttikga bilyiimekte ihtiyaclar1 artmakta bu durumla dogru
orantili olarak bakim verenlerin yiikii de artmaktadir (38).
Gokein Eminel ve ark. (39) bagimsiz yiiriyemeyen SP'li
bir ¢ocuga sahip olan bakim verenlerin daha fazla fiziksel
is ytiki, bel ve boyun agrisi ile iligkili engellilik, iist ve alt
ekstremite disfonksiyonu, daha fazla sayida kas-iskelet
sistemi agr1 bolgesi, depresif semptomlar ve daha diisiik
saglikla iligkili yasam kalitesi oldugunu bulmuglardir.
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Albayrak ve ark. (7) SP'li cocuklarda VKI dl¢iimleri ile
annelerin agri, depresyon diizeyi, uyku kalitesi ve
yorgunlugu arasinda pozitif bir korelasyon oldugu
goriilmiistiir. Cocuklarda daha yiiksek VKI 6l¢iimlerinin,
bakim veren i¢in bir dezavantaj olabilecegini
belirtmiglerdir. Terzi ve ark. (40) yas olarak bilyiik ve
fonksiyonel diizeyi yetersiz SP’li ¢ocuga sahip annelerde
kas iskelet sistemi agrilarinin daha sik godzlendigini
bulmuglardir.. Bizim ¢alismamizda da literatir ile benzer
sekilde ambule olmayan ¢ocugun VKI’si arttikga bakim
verenin daha fazla agr1 yasadigi belirlendi. Bu durumun
bakim verenin c¢ocugun her tiirlii ihtiyaci icin fiziksel
destek saglama (giinliik yasam aktiviteleri, mobilitesi vb.)
zorunlulugunun olmast nedeniyle meydana gelmis
olabilecegini diistinmekteyiz.

Diinya Saghik Orgiitii yasam kalitesini “bireylerin
yagamlarindaki durumlarini i¢inde yasadiklari kiiltiir ve
degerler sistemi baglaminda ve amagclari, beklentileri,
standartlar1 ve kaygilariyla iliskilendirerek algilamalar1”
olarak tanimlamaktadir. Literatlir incelendiginde yapilan
caligmalarda SP’li g¢ocuga bakim verenlerde yasam
kalitesinin azaldigi goriilmektedir (7,41,42). Glinac ve
arkadaglarinin (42) yaptig1 ¢alismada SP’li cocuk anneleri
ve saglikli cocuga sahip annelerinin yasam kalitesini
degerlendirmislerdir. Calisma  sonuglarinda  gruplar
arasinda SP’li ¢ocuklarin annelerinin daha yasam
kalitelerinin tiim alt alanlarda saglikli kontrollerine gore
daha disiik oldugunu bulmuslardir. Eker ve arkadaglarinin
(43) yaptiklar1 ¢alismada ¢ocugu bagimsiz hareket
etmeyen SP’li gocuk annelerin yasam kalitesinin, ¢ocugu
bagimsiz hareket edebilen annelere goére daha koti
oldugunu bulmuslardir. Terra ve ark. (44), SP'li gocuklarin
annelerinde saglikli cocuklarin annelerine gore daha kotii
bir yasam kalitesi bildirmislerdir. Cocukta engelin hem
¢ocugun hem de ailenin hayatini da etkiledigini
bildirmislerdir. Bu ¢alismada ambule ve ambule olmayan
SP’li ¢ocuklarin bakim verenlerinin yagam kaliteleri
arasinda fark yoktu ve g¢aligmaya kontrol grubu dahil
edilmedi. Ambule olmayan grupta ¢ocugun fizyoterapi
alma yili arttik¢a yagam kalitesinin azaldigt bulundu. Bu
duruma ¢ocugun kendi kendine ambulasyonunun
olmamasi, daha yogun bir rehabilitasyon siirecine dahil
olmasi ve bununla iligkili olarak agr1, sosyal izolasyon gibi
yasam kalitesinin parametrelindeki olumsuz etkilenim
neden olmus olabilir.

SONUC

Kendi kendine ambule olabilen ve olamayan SP’li
¢ocuklarin uzun siiren fizyoterapi siiregleri bakim
verenlerde yorgunluk diizeyini arttirabilir. Kendi kendine
ambule olamayan ¢ocuklarda ¢ocugun yasimin, VK1 ’sinin,
fizyoterapi alma siiresinin artmasi bakim verenin agrisinin
artmasi, sosyal izolasyonunu azalmasi ile iligkilidir ve
bakim verenin yasam kalitesini azaltabilir. Caligmanin
gliclii yonleri hem SP’li cocuklarin hem de bakim
verenlerin 6zelliklerini ele alarak ¢ok yonlii degerlendirme
sunmasi, SP’li g¢ocuklara bakim verenlerden toplanan
verilerin saglik profesyonellerine yol gosterici olmasi, elde
edilen bulgularin bakim verenler i¢in erken miidahale
programlarinin  gelistirilmesine temel olusturabilecek

olmasidir. Bununla birlikte ¢alismanin kesitsel bir
tasarimda olmasi, 6z bildirime dayali Ol¢iimlerin
kullanilmasi ¢aligmanin limitasyonlaridir.  Gelecekteki

calismalarda objektif dl¢clim araglarinin kullanildigi, daha
genis Orneklem biyiikliigiine sahip uzun siireli takip
caligsmalarinin yapilmasi dnerilmektedir.
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ABSTRACT

Aim: Usnea longissima Ach. has been used historically in herbal medicine for its antibiotic properties. However, its
possible anticancer effects are still being investigated.

Material and Methods: HCT116 colon cancer and HUVEC cell lines were treated with U. longissima Ach. ethanolic
extract at 25-800 ug/mL concentrations and cell viability analysed with the WST-1 assay. Human Caspase-3, -8 and -9
ELISA kits were used to investigate the apoptotic effects of extract in HCT116 cells. Migration effects were evaluated on
HCT116 cells by wound healing assay. Biofilm inhibition was evaluated using the microplate method, and anti-quorum
sensing (QS) effect was determined the well diffusion method.

Results: Ethanolic extract of U. longissima Ach. reduced the cell viability level to 14% in HCT116 colon cancer cells at
800 pg/mL. In HUVEC cells, the non-significant decrease in cell viability indicated that the U. longissima Ach. had
minimal cytotoxic effects on healthy cells. Caspase-3 and Caspase-9 expression levels in HCT116 cells increased
approximately 5-fold compared to the control group, indicating that the extract induced intrinsic apoptotic response.
Additionally, the extract significantly inhibited the HCT116 cell migration level. In addition to the anti-QS effect of U.
longissima Ach. ethanolic extract (opaque zone 10-12 mm), it also reduced the biofilm formation of Escherichia coli
bacteria, which is dense in the microbiota, by 80-93%.

Conclusion: In conclusion, it is thought that the significant anticancer and antibiofilm effects of U. longissima Ach.
ethanolic extract on colon cancer cells may be promising as a complement to conventional chemotherapeutics after being
confirmed by detailed studies at the in vivo level.

Keywords: Usnea longissima Ach.; colon cancer; caspase; anticancer; antibiofilm.

Usnea longissima Ach. Etanolik Oziitiiniin HCT116 Kolon Kanseri Hiicrelerinde Antikanser

Etkisi ve Biyofilm inhibisyon Kapasitesi
0z
Amag: Usnea longissima Ach. antibiyotik 6zellikleri nedeniyle geleneksel olarak bitkisel tedavide kullanilmistir. Ancak,
olasi antikanser etkileri halen arastirilmaktadir.
Gereg ve Yontemler: HCT116 kolon kanseri ve HUVEC hiicre hatlari, 25-800 pg/mL konsantrasyonlarda U. longissima
Ach. etanolik 6ziitii ile muamele edildi ve hiicre canliligt WST-1 testi ile analiz edildi. Insan Kaspaz-3, -8 ve -9 ELISA
kitleri, 6ziitin HCT116 hiicrelerindeki apoptotik etkilerini arastirmak i¢in kullanildi. Migrasyon etkileri, HCT116
hiicrelerinde yara iyilestirme testi ile degerlendirildi. Biyofilm inhibisyonu mikroplate yontemi ile degerlendirildi ve anti-
quorum sensing (QS) etkisi kuyu difiizyon yontemi ile belirlendi.
Bulgular: U. longissima Ach. etanolik 6ztii, 800 ug/mL'de HCT116 kolon kanseri hiicrelerinde hiicre canlilig seviyesini
%]14'e disirdii. HUVEC hiicrelerinde, hiicre canliligindaki anlamli olmayan azalma, U. longissima Ach.'nin saglikh
hiicreler lizerinde minimal sitotoksik etkiye sahip oldugunu gosterdi. HCT116 hiicrelerinde Kaspaz-3 ve Kaspaz-9
ekspresyon seviyeleri kontrol grubuna kiyasla yaklasik 5 kat artt1 ve bu da 6ziitlin igsel apoptotik yanit1 indiikledigini
gosterdi. Ek olarak, 6ziit HCT116 hiicre migrasyon seviyesini 6nemli 6lgiide engelledi. U. longissima Ach. etanol oziitii
anti-QS etkisine (opak bolge 10-12 mm) ek olarak, mikrobiyota da yogun olan Escherichia coli bakterisinin biyofilm
olusumunu %80-93 oraninda azaltt1.

1Duzce University, Faculty of Medicine, Department of Medical Biology, Konuralp/Duzce, Turkiye
2Duzce University, Graduate Education Institute, Department of Biology, Konuralp/Duzce, Turkiye.
3Duzce University, Faculty of Science and Arts, Department of Biology, Konuralp/Duzce, Turkiye

Sorumlu Yazar / Corresponding Author: llker Kiliccioglu, e-mail: ilkerkiliccioglu@duzce.edu.tr
BY NC

Gelis Tarihi / Received: 27.03.2025, Kabul Tarihi / Accepted: 01.07.2025

Saglik Bilimlerinde Deger 2025; 15(3): 409-416 409


https://dx.doi.org/10.33631/sabd.1666913
file:///C:/Users/User/AppData/Local/Temp/Rar$DIa17784.22689/ilkerkiliccioglu@duzce.edu.tr
https://orcid.org/0000-0003-3367-9665
https://orcid.org/0000-0002-3663-7412
https://orcid.org/0000-0002-1506-1549
https://orcid.org/0000-0002-3184-2652

KILICCIOGLU etal.

Sonu¢: Sonu¢ olarak, U. longissima Ach. etanol
ekstresinin kolon kanseri hiicreleri iizerindeki 6nemli
antikanser ve antibiyofilm etkilerinin, in vivo diizeyde
yapilan detayli calismalarla dogrulanmasinin ardindan
konvansiyonel kemoterapétiklere tamamlayici olarak
umut verici olabilecegi diisiiniilmektedir.

Anahtar Kelimeler: Usnea longissima Ach.; kolon
kanseri; kaspaz; antikanser; antibiyofilm.

INTRODUCTION

Lichens are unique organisms resulting from a symbiotic
relationship between a fungus called a mycobiont and a
cyanobacteria or alga called a phycobiont (1). There are
approximately 20.000 recorded species of lichens
worldwide, covering approximately 8% of the world’s
land surface (1,2). The Usnea genus (Parmeliaceae) grows
all over the world. Members of the genus are commonly
called old man’s beard, or beard papa. The genus is very
sensitive to air pollution, especially sulfur dioxide. It can
be used as a bioindicator, because it tends to only grow in
those regions where the air is clean and of high quality. U.
longissima Ach. is a fruticose lichen produces unique
secondary metabolites and medicinal applications for used
centruies in Indian tradition (3,4).

It is known that various medicinal plant species are
extracted as crude drugs worldwide. In addition, medicinal
plants are an important source of therapeutics with
potential therapeutic effects. Secondary metabolites of
plants can be used as intermediates for the production of
these therapeutic drugs (5).

The conventional treatment protocol for cancer usually
consists of radiotherapy, chemotherapy, surgery and their
combination. Despite the development of these protocols,
the use of complementary herbal agents has become
important in recent years, especially to overcome drug
resistance. Colon cancer is a disease in which nutrition
plays a very important role in its development and is one
of the most important causes of cancer-related deaths
worldwide (6).

Recent studies propose that colonic bacterial biofilms play
a pro-oncogenic role in colon cancer pathogenesis.
Biofilms, which are dynamic bacterial ecosystems, disrupt
the intestinal barrier, leading to permeability and dysbiosis
and finally contributing to cancer development (7,8,9).
Quorum sensing (QS), which plays a role in the regulation
of bacterial virulence and the initial formation stages of
biofilm, is the communication mechanism that bacteria
establish with signal molecules depending on cell density
(10). Targeting the QS mechanism is a novel way to
prevent biofilm formation. The discovery that bacterial
biofilms may pose oncogenic risks has necessitated the
development of prevention and treatment strategies
targeting this microbial ecosystem.

Some plant-based agents are known to have
antiproliferative and cytotoxic effects on colon cancer
cells through many pathways, such as inhibition of tumor
growth, overcoming chemotherapy and radiotherapy
resistance and reducing toxicity, and activation of
apoptosis (11). There are limited investigations in the
literature on anticancer effect, including colon cancer cells,
with various extracts and bioactive compounds of Usnea
species (12,13,14). These studies have shown that Usnea
species have significant antiproliferative effects against

cancer cells. However, the mechanism by which this
antiproliferation occurs needs to be determined at the
molecular level.

In addition, having fewer side effects and not allowing the
development of resistance make plant-based agents
indispensable in the antimicrobial field (15). However,
anti-QS and antibiofilm studies conducted with total
extracts of Usnea species are quite few (16).

In this study, we investigated the antiproliferative,
antimigration and apoptotic effect of ethanolic extract of
U. longissima Ach. on HCT116 colon cancer cells. Also,
we studied the cytotoxic effect of the extract on HUVEC
cells, as a healthy control cell line. In addition, the
antibiofilm capacity of lichen on biofilm-forming E. coli
isolates and the anti-QS effect on C. violaceum ATCC
12472 strain were investigated.

MATERIAL AND METHODS

Ethanolic Extraction of Usnea longissima Ach.

The lichen species U. longissima Ach. was gathered from
the grove region of Bolu Yesilkdy, Bolu, Tiirkiye
(40°43'02" N, 31°26'39" E, Alt. 848 m) in July, 2023.
Voucher specimens (BD-505-12) of the lichen were
deposited in the Department of Biology, Diizce University
in the author’s collection.

The air-dried and cleaned lichen sample was ground in a
blender. 20 g of ground material was extracted in 200 mL
of ethanol (Merck) in a Soxhlet extractor for 12 hours.
After the extracts were passed through Whatman filter No.
1, the ethanol was removed with a rotary evaporator at
55°C. The dried extracts obtained were dissolved in
dimethyl sulfoxide (DMSO) (Merck) to a final
concentration of 100 mg/mL. The extracts were stored in a
sterile dark glass bottle at +4°C until the experiments (17).
Cell Culture

HCT116 colon cancer, and HUVEC (Human Umbilical
Vein Endothelial Cells) cell lines were used in this study.
HCT116 colon cancer cell line and HUVEC cells were
cultured in Dulbecco's Modified Eagle Medium (DMEM)
supplemented with heat inactivated 10% fetal bovine
serum, 200 mM L-glutamine, 100 U/mL penicillin, and
100 mg/mL streptomycin in a humidified incubator at
37°C with 5% COx.

Evaluation of Cell Viability

After HCT116 and HUVEC cells reached approximately
80% confluency in T-75 cell dishes, the medium was
removed. Cells were detached from the bottom with
trypsin-EDTA solution and centrifuged at 1300 rpm for 5
min and suspended in DMEM medium containing 1%
FBS. Cells were seeded into 96-well cell culture plate at
approximately 5x10° cells/100 pL per well and incubated
overnight. U. longissima Ach. ethanolic extract was
applied to the cells at concentration levels of 25-800
pg/mL. HUVEC cell line was used as a control cell line to
determine whether the extract is toxic to normal healthy
cells. After 24 and 48 h of incubation period, the medium
extract mixture was removed. Then, 100 uL of phenol-red-
free DMEM medium and 10 uL of WST-1 kit were added
to the each wells. Absorbance measurements to determine
cell proliferation were determined at 450 nm wavelength
range in a microplate reader (Epoch Microplate
Spectrophotometer, Agilent Technologies, Inc., USA).
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Each experiment was performed in three independent
replicates.

Protein isolation and ELISA assay

Protein isolation was performed with RIPA lysis buffer
(A.B.T, Turkey) according to the manufacturer's
instructions after U. longissima Ach. ethanolic extract was
applied to HCT116 cells at concentrations of 200 pg/mL
and 400 pg/mL for 24 and 48 h. The total amount and
concentration of isolated protein were determined with
BCA protein analysis kit (ABP Biosciences, USA).
Human Caspase-3, -8 and -9 ELISA kits (BT LAB,
Shanghai, China) were used to investigate the effects of
plant extract application on the expression levels of
Caspase-3, 8 and 9 in HCT116 cells. The results were
obtained with a microplate reader (Epoch Microplate
Spectrophotometer, Agilent Technologies, Inc., USA) at
450 nm Optical Density (OD). Each experiment was
performed in three independent replicates.

Wound Healing Assay

HCT116 colon cancer cells were cultured in 6-well plates
with DMEM medium until reaching 80% confluence. Plate
scratching was performed gently using a sterile 100 pL
pipette tip. Cells were then incubated for 24 h and 48 h as
untreated control, 200 pg/mL plant extraction and 400
pg/mL plant extraction groups. Images of the wound
closure area were visualised with an inverted microscope
(Euromex, Arnhem, Netherlands) at three-time points (0 h,
24 h, and 48 h) and migration effects of plant extraction
were evaluated on HCT116 cells. The wound closure area
was quantitatively analyzed with the ImageJ software
program.

Anti-quorum Sensing Assay

The anti-QS potential of lichen ethanolic extract was
determined on Chromobacterium violaceum ATCC 12472
biosensor strain using the well diffusion method (18). A
24-hour fresh culture of C. violaceum ATCC 12472
revived in Luria Bertani (LB) (Condalab, Spain) broth was
inoculated onto nutrient agar (Condalab, Spain) with the
help of swabs in three different directions. Wells with a
diameter of 6 mm were opened with a sterile pipette tip.
Two different sub-MIC concentrations of lichen extract,
100 mg/mL and 50 mg/mL, were added to the wells and
incubated at 30°C for 24 hours. 1% DMSO was used as a
control, and experiments were carried out in three
independent replicates. The turbidity area around the wells
where violacein production was inhibited was calculated
by measuring with a caliper.

Antibiofilm Activity Assay

The inhibitory effect of lichen extract on biofilm formation
in the dose range of 100-12.5 mg/mL was tested by the
Stefanovi¢ method with a few modifications (19,20). 100
ul of fresh cultures of biofilm-forming E. coli were added
to the wells of polystyrene flat-bottom microtiter plates in
the presence and absence of the extract and MHB (Merck)
medium (100 pl) supplemented with 1% glucose and
incubated at 37 °C for 48 h. After incubation, the wells
were washed with phosphate buffered saline (PBS) 3 times
to remove planktonic bacteria, and the remaining biofilm
mass was fixed with methanol for 5 min. The wells were
dried in a 65 °C oven then were stained with a 0.3% crystal
violet solution for 15 min at room temperature. Excess dye
was rinsed with distilled water three times and dried at
room temperature. 200 ul of 96% ethanol was poured into

the wells, and the absorbance was measured at OD 570 nm.
The wells containing only the medium were used as a
negative control, and the wells containing medium and
pathogen were used as a positive control. The tests were
performed in ftriplicate, and the inhibition rates were
determined by calculating the averages with the formula
below.
(OD positive control — OD sample) / OD positive control < 100)

Statistical Analysis

GraphPad Prism 9.0 was used to perform the statistical
analysis of the experiment's results. Results are expressed
as mean = SD from three independent experiments.
Statistical significance was determined using one-way
ANOVA and two-way ANOVA followed by Dunnett's
post-hoc test, with significance levels denoted as *p <0.05,
**p<0.01, ***p<0.001, and ****p<0.0001.

RESULTS

Antiproliferative effects of Usnea longissima Ach.
ethanolic extract on HCT116 and HUVEC cells.
HCT116 cells showed significant proliferation inhibition
in response to U. longissima Ach. ethanolic extract with
increasing concentration (Figure 1). While there was no
statistically significant change in cell viability at 25 pg/mL
concentration for 24 h extract treatment (p>0.05), a
statistically linear decrease in cell viability was observed
starting from 50 pg/mL concentration compared to control
cells (p<0.0001) (Figure 1A). This inhibition was more
pronounced at 48 h concentrations. The viability levels of
HCT116 cells decreased to 14% at 800 upg/mL
concentration compared to the control cells (Figure 1B).

% Proliferation
Rolative to Control

q.g.é"lf’f-? RGN

Concentration {pa/mL} (24h)

% Proliferation
Rolative to Contrel

F oA P P PP

Concentration {(pg/mL} (48h)

Figure 1. Antiproliferative effects of Usnea longissima
Ach. ethanolic extract on HCT116 cells for 24 h (A) and
48 h (B) (****; p < 0.0001, ns; non-significant).

The ICso value was found as a result of exposure of
HCT116 cells to U. longissima Ach. ethanolic extract was
496.0 pg/mL for 24 h (Figure 2A) and 111.0 pg/mL for 48
h (Figure 2B).
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Figure 2. The concentration-dependent antiproliferative

effect curves of U. longissima Ach. ethanolic extract on

HCT116 cells for 24 h (A) and 48 h (B).

We investigated whether the ethanolic extract of U.
longissima Ach. had any toxic effects on normal-healthy
cells, HUVEC cells were exposed to the plant extract at the
same concentration levels for 24 h and 48 h. As seen in
Figure 3, there was no statistically significant
antiproliferative effect was observed in HUVEC cells
compared to the control cells. Although there was a slight
decrease was observed in cell viability compared to the
control at the high concentration levels (600 pg/mL and
800 png/mL) within 24 h, this decrease was not statistically
significant (Figure 3A). In HUVEC cells, there was a slight
decrease in cell viability of up to 20% was observed
compared to the control cells in 48 h, but this was thought
to be due to the increased exposure time (Figure 3B).
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Figure 3. Antiproliferative effects of U. longissima Ach.
ethanolic extract on HUVEC cells for 24 h (A) and 48 h

(B).
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Apoptotic effects of Usnea longissima Ach. ethanolic
extract on HCT116 cells.

The expression levels of Caspase -3, -8 and -9 that are
known to play important roles in the intrinsic and extrinsic
pathways of apoptosis were investigated in the HCT116
cell line by the effect of U. longissima Ach. ethanolic
extract. In HCT116 cells, ethanolic extract of U.
longissima Ach. caused 2.7-fold increase in Caspase-3
expression compared to control while an approximately
3.5-fold increase in Caspase-9 expression was observed at
24 h (p<0.0001). However, there was no statistically
significant change was observed in Caspase-8 expression
(p>0.05) (Figure 4A). Caspase activation was remarkable
level after 48 h of treatment with U. longissima Ach.
ethanolic extract in HCT116 cells. Caspase-3 and Caspase-
9 expression levels increased approximately 5-fold
compared to the control cell group. Caspase-8 expression
also increased statistically significant compared to control
(approximately 2-fold), but this increase remained lower
than the Caspase-3 and-9, suggesting that the intrinsic
pathway of apoptosis was activated (Figure 4B).
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Figure 4. The effect of U. longissima Ach. ethanolic
extract on the expression levels of Caspase-3, -8, and -9
proteins in HCT116 colon cancer cells (**; p <0.01, ****;
p < 0.0001).

Antimigration effects of Usnea
ethanolic extract on HCT116 cells

The migration level of U. longissima Ach. ethanolic
extract at concentrations of 200 pg/mL and 400 pg/mL in
HCT116 cells decreased notably compared to control cells
(Figure 5). In control cells without extract, the wound gap
ratio was almost closed after 48 h and they exhibited an
epithelial-like appearance and proliferated rapidly,
consistent with their aggressive profile. However, after the
treatment of cells with U. longissima Ach. ethanolic
extract, the wound gap did not close, cell proliferation
decreased, and the cell morphology deteriorated

longissima  Ach.
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dramatically. Although there was a slight tendency for
wound gap closure at 200 pg/mL concentration, The
decrease in cell number accompanied by the deterioration
in cell morphology was remarkable in HCT116 cells
especially at 400 pug/mL concentration. These results seem
to be consistent with the antiproliferative and apoptotic
effects of U. longissima Ach.

Oh 24h 48 h
- -..
= ...
o ...

100+
" :
§ 80- . mm Oh
% < = 24h
o 5 = 48h
c
3 40
; -
- -
°
2 204

Control

200 pg/mL
Figure 5. The effects of U. longissima Ach. ethanolic
extract on cell migration levels in HCT116 colon cancer
cells (**; p < 0.01, ***; p < 0.001, ****; p < 0.0001).

400 pg/mL

Antiquorum sensing effects of Usnea longissima Ach.
ethanolic extract

As a result of well diffusion experiments, opaque regions
appearing around the wells where the lichen extract was
placed indicate that only the QS mechanism was stopped
without inhibiting bacterial growth. The anti-QS effect is
presented in Table 1 as the mean and standard deviation of
the zone diameters in three replicate experiments. The data
show the QS inhibitory effect of U. longissima Ach.
ethanolic extract, but it is seen that the effect does not
increase much with increasing concentration (there is an
increase of 0.5 mm in 2-fold higher concentration).
Antibiofilm effects of Usnea longissima Ach. ethanolic
extract

The antibiofilm capacity of lichen extract was examined
on E. coli bacteria. Figure 6 shows that the extract has a
statistically significant, strong antibiofilm effect at each
concentration compared to the control. The antibiofilm
effect, which is at 92.32% at 100 mg/mL concentration, is
at 81.06% at the lowest concentration of 12.5 mg/mL. The
fact that the antibiofilm effect is above 50% means that the
agent has strong antibiofilm properties.
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Table 1. Summary of anti-QS activity of U. longissima
Ach. ethanolic extract*

Effective concentrations QS inhibition zones
(mg/mL) (mm})
U longissima Ach. 50 mg/ml. 105£0.58
ethanolic extract
100 mg/mL 11010

*Values are mean +SD of 3 experiments.

2.0

“E
£
g 1.5 mmmm  Control (0 mg/mL)
a == 12.5 mg/mL
.E 1.0 == 25 mg/mL
E === 50 mg/mL
E === 100 mg/mL
i 0.5
o
0.0-
)
Qésb
o\\ %
&
P

Concentration of Usnea longissima EtOH

Figure 6. Evaluation of the effect of U. longissima Ach.
ethanolic extract on biofilm formation by E. coli (****; p
< 0.0001).

DISCUSSION

Content analyses of lichens have shown that the active
compounds they contain have significant biological
activities. Certain lichen species, including U. longissima
Ach., are known for their antibacterial, antifungal and anti-
inflammatory properties (14). There are also studies
investigating their cytotoxic activities against various
cancer cells (21,22). In cases where progress cannot be
achieved with conventional treatments in cancer treatment,
the contents of these organisms can be an important source
for treatment. However, more comprehensive research is
needed to confirm these findings and understand the
specific molecular mechanisms involved.

In vitro studies have reported that U. longissima Ach.
extracts may inhibit the proliferation of various cancer
cells by disrupting the cell cycle or by inhibiting certain
pathways associated with cell division and tumor growth.
Some studies have investigated the bioactive compounds
found in U. longissima Ach., such as usnic acid, which
possess cytotoxic properties. These studies have shown
that extracts from U. longissima can induce apoptosis in
certain cancer cell lines. Also, these studies suggest that
usnic acid could trigger mitochondrial damage, leading to
cell death in cancer cells (23).

In anticancer studies conducted with active ingredients of
Usnea species, significant antiproliferative effects were
observed at low concentrations of ICso values (24).
Barbadic acid isolated from U. longissima Ach. has been
shown to cause apoptosis in various cancer cells via
caspase-3 activation (4). U. longissima Ach. ethyl acetate
extract was observed to inhibit the proliferation of A549
lung cancer cells with increasing concentration.
Morphologically, the death of lung cancer cells was
confirmed (25). There is no study in the literature
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examining the anticancer effect of the ethanolic extract of
U. longissima Ach. on colon cancer cells. In a study
investigating the effectiveness of U. longissima Ach.
methanol and water extract and its secondary metabolite
Usnic acid on colon and stomach cancer cell lines, it was
stated that cytotoxic activity in Caco-2 colon cancer cells
started at 50 pg/mL concentration. In addition, the
researchers showed that the ICso values of water and
methanol extracts of U. longissima Ach. applied to Caco-
2 colon cancer cells were 230.05 pg/mL and 368.02
pg/mL, respectively (14). We observed the ethanolic
extract of U. longissima Ach. inhibited the proliferation of
HCT116 colon cancer cells depending on the
concentration and duration. Similarly, in our study,
significant antiproliferative response was observed
starting from 50 pg/mL for 24 h. The IC50 values we
obtained as a result of the 24 h and 48 h administration of
U. longissima Ach. ethanolic extract on HCT116 colon
cancer cells were 496.0 pg/mL and 111.0 pg/mL,
respectively. As seen in the results, it appears that the main
antiproliferative effect occurs within 48 h. There are
several reasons for the different 1Cso values found in
different studies. The first and most important reason is the
difference in genetic profiles of different cell lines from
the same cancer type. HCT116 cells carry several genetic
mutations, most notably a mutation in the p53 gene. This
makes them useful in cancer research because mutations in
the p53 gene are associated with cancer cells proliferating
and becoming resistant to treatment (26). Another
important factor is the type of solvent used in the
extraction step. Ethanol is generally preferred to
effectively extract the active ingredients of plants (27). Our
findings showed that U. longissima Ach. showed a strong
cytotoxic effect against colon cancer cells at low doses,
while it showed a very weak cytotoxicity against HUVEC
cells. This result is important because a candidate
therapeutic should be selectively targeted only to cancer
cells. Caspases are proteins that are activated in both
intrinsic and extrinsic pathways of apoptosis. Activation of
caspase proteins is an important marker of anticancer
activity (28). In our study, U. longissima Ach. ethanolic
extract activated Caspase-3 and Caspase-9 to a significant
extent compared to Caspase-8 in HCT116 cells, indicating
the activation of intrinsic apoptosis in these cells. In
addition, the decrease in migration level, especially at the
48 h, was an important result in terms of confirming
apoptotic activation and antiproliferative effect.

Biofilms contribute to cancer development in several
ways. One of these is that inflammation associated with the
biofilm cannot be cleared, causing DNA damage and
cancer cell growth. In addition, the host immune response
can be limited by the biofilm and can cause cancer
progression. In addition, toxins from some biofilm-
forming pathogens can have carcinogenic effects and can
lead to cancer in the cell (29,30). In the treatment of
cancers associated with bacterial biofilms, the use of
bacterial biofilm-inhibiting agents in addition to cancer
chemotherapy is a new strategy (29).

Since E. coli is the most abundant species in the colonic
microbiota and several pathogenic strains have been
associated with colon cancer, the antibiofilm study was
limited to this bacterium. Furthermore, the important and

primary step to control biofilm formation is to target the
QS system (31).

In the study planned in line with this information, the anti-
QS potential of U. longissima Ach. ethanolic extract was
evaluated on the C. violaceum ATCC 12472 biosensor
strain. The results showed an anti-QS effect at both doses.
It showed a similar effect in the antibiofilm assay and
inhibited E. coli biofilm by more than 80% at all
concentrations.

In a previous study with methanol, acetone, and
hydroalcoholic extracts of U. longissima Ach., the
methanol and hydroalcoholic extracts showed a significant
anti-QS effect against the C. violaceum MCC 2290 strain,
while this effect was moderate in the acetone extract.
Again, in the same study, 50% biofilm inhibition was
observed at a 200 pg/mL concentration of methanol extract
against pathogenic bacterial biofilms such as Bacillus
cereus, E. coli, Pseudomonas aeruginosa, and
Staphylococcus aureus. Candida albicans biofilm was
inhibited by 50% at a concentration of 50 pg/mL (16).
The higher results of our study compared to this study may
be due to reasons such as extraction with different
solvents, different metabolites being drawn and the content
of the extract being different, concentrations being
different from each other, and the climate conditions of the
region where the lichen was collected.

In addition, usnic acid, an important secondary metabolite
of U. longissima Ach., has been reported to have the ability
to disrupt signaling pathways of pathogens, prevent
aggregation, and disrupt cell membranes (32,33,34).
These properties may explain the observed anti-QS and
antibiofilm activity of the total extract. However, in our
study results, although the anti-QS effect was not very
high, the anti-biofilm effect was forceful. It can be
accepted that the extract in this case inhibits biofilm
through distinct mechanisms instead of disrupting
signaling pathways.

CONCLUSION

This is the first study to demonstrate the anticancer effects
of ethanolic extract of U. longissima Ach. lichen against
colon cancer, also revealing its antibiofilm and anti-QS
capacity. Significant proliferation inhibition was observed
in HCT116 colon cancer cells and very low cytotoxic
effects were observed in HUVEC healthy control cells.
The increase in caspase activation levels together with
migration inhibition indicated that more detailed studies
should be conducted on the ethanolic extract of U.
longissima Ach. against colon cancer. In addition to the
anti-QS effect of U. longissima Ach. ethanolic extract
(opaqgue zone between 10-12 mm), this lichen reduced the
biofilm formation of E. coli bacteria, which is dense in the
microbiota, by 80-93%. Considering the relatively limited
data in the literature on this plant with good efficacy value,
further studies are recommended to elucidate its
therapeutic properties and mechanisms of action in the
health field.
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Analysis and/or Interpretation: 1.K., A.A., G.D; Literature
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Baba Katilmi Makalelerinin Bibliyometrik Analizi

Ferdag YILDIRIM !, Giilay DEMIR 2

0Z

Amag: Bu bibliometrik analiz ¢alismasinda “baba katilimi, aile, bibliyometrik analiz, biblioshiny, VOSviewer” anahtar
kelimeleri kullanilarak ilgili arastirma ortamlarinda “baba katilim1” ile ilgili ¢alismalarin belirlenmesi amaglanmustir.
Gereg ve Yontemler: Bu aragtirmada, 1993-2023 yillar1 arasinda yapilan arastirmalar Scopus veri tabanlarindan taranmis
ve 905 calisma analiz edilmistir. Analizlerde yayin ve atif durumu, yazar analizi, {ilke ve organizasyon durumu, dergi ve
dokiiman tiirii, anahtar kelime analizi, tematik analiz ve faktor analizi yer almigtir.

Bulgular: Baba katilimi konusunda en ¢ok yayimn (61) 2021 yilinda, en fazla yayinin (1595) ABD'de yapildigi, toplam
2136 kisi tarafindan yazildigi ve Fagan J'nin 19 makale ile ilk sirada yer aldig1 belirlenmistir. Baba katilimi1 ¢aligmalarinin
en fazla yaymlandigi dergi "The Journal of Marriage and Family" olmustur. Cabrera ve ark. (2000)’in “Giant Child”
dergisinde yayimlanan "Fatherhood in the Twenty-First Century" baslikli makalesi 900 alintiyla ilk sirada yer almistir.
Sonug¢: Bu ¢aligma, “baba katilim1” konusundaki kiiresel egilimleri belirlemekte ve aynt zamanda bu kavrama genis bir
bakig saglamaktadir. Baba katilimimin aile ve ¢ocuk i¢in oneminin anlagilmasi, baba katiliminin ¢ocuklarin geligimi
acisindan olumlu katkilarina dair kanitlar, baba katilimini artirmak ve desteklemek icin daha fazla arastirmaya ihtiyag
oldugunu gostermektedir.

Anahtar kelimeler: Baba katilimu; aile; bibliyometrik analiz; biblioshiny; VOSviewer.

Bibliometric Analysis of Articles on Father Involvement
ABSTRACT
Aim The aim of this bibliometric analysis is to identify studies related to "father involvement" using the keywords "father
involvement, family, bibliometric analysis, biblioshiny, VOSviewer" in relevant research environments.
Material and Methods: In this study, research conducted between 1993 and 2023 was scanned through the Scopus
database, and a total of 905 studies were analyzed. The analyses included publication and citation trends, author analysis,
country and institutional contributions, journal and document types, keyword analysis, thematic mapping, and factor
analysis.
Results: The highest number of publications on father involvement (61) was observed in 2021, and the United States
produced the most studies (1595). A total of 2,136 authors contributed to this field, with Fagan J. ranking first with 19
publications. The journal with the highest number of articles published on the subject was The Journal of Marriage and
Family. The most cited article was "Fatherhood in the Twenty-First Century"” by Cabrera et al. (2000), published in Giant
Child, receiving 900 citations.
Conclusion: This study reveals global trends in the field of father involvement and offers a comprehensive perspective on
the concept. The findings underline the importance of father involvement for both family and child development, providing
evidence of its positive impact on children’s well-being. The results also highlight the need for further research to enhance
and support father involvement.
Keywords: Father involvement; family; bibliometric analysis; biblioshiny; VOSviewer.
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GIiRiS

Son yillarda yasanan sosyal, kiiltirel ve ekonomik
doniistimler yeni aile yapilarinda ve kadin ve erkek
rollerinde o6nemli degisimlere yol a¢mustir (1). Bu
degisimler babalarin ¢ocuk bakimina yonelik kokli
tutumlarimin  bazilarinin - degismesine, ¢ocuk bakimi
sorumlulugunun sadece anneler degil, babalar tarafindan
da tistlenilmesine yol agmustir (2). Babalik her zaman ¢ok
yonlii bir kavram olmus, zaman iginde otorite figiliri
olmaktan cinsiyet rol modelligine, evlilik destegine ve son
olarak da bakima katilima doniigmiistiir (3). Baba katilimi
ilk olarak 1960'larm sonu ve 1970'lerin basinda, baba
yoklugunun etkilerine iligkin toplumsal kaygilarin 6n
plana ¢iktig1 bir donemde tartisilmaya baslanmistir (4). O
yillarda ¢ocuklarin gelisimi {izerine yapilan arastirmalarin
¢ok azinda babalar ele aliniyor ve ¢ocukluk déneminde
sosyal ve duygusal gelisimde annelere on planda rol
veriliyorken (5-7), gliniimiizde 6zellikle “baba katilimi”
konularinin 6ne ¢iktig1 goriilmektedir (8-10).

Baba katilimi, babalarin ¢ocugun yagamina katilmasinin
cesitli yollarmi kapsayan genis bir kavramdir (11). Baba
katilimi,  ulasilabilirlik  (accessibility), mesguliyet
(engagement) ve sorumluluk (responsibility) olmak {izere
iic boyutta ele alinmaktadir. Cocuk agisindan babanin
ulagilabilir durumda olmasi; ¢ocugun evde ve uyanik
oldugu saatlerde babanin fiziksel olarak ¢ocukla ayni
ortamda bulunmasidir. Mesguliyet, babanin ¢ocukla
birebir oyun oynama, beraber O0dev yapma, gibi
aktivitelere katilimidir ve g¢ocukla babanin paylasima
dayali faaliyetlerini igerir. Sorumluluk ise hastalandiginda
doktora gotiiriilmesi ya da hangi kiyafeti giyecegi gibi
¢ocugun bakimi, yasam diizeni gibi konularla ilgili
kararlara babanin aktif katilimini igermektedir. Baba
katilimi, babanin ¢ocuguna karst sorumlulugu ve
bagliligini, ¢ocugun beslenmesine gosterdigi 6zeni
(12,13), babanin rutin gorevlerini, ¢ocugun duygusal
gelisimine katkisin1 (14) ve fiziksel saglik, oyun ve
eglence etkinliklerine katilimini planlamay: igermektedir
(15). Ebeveynler arasindaki is birligi ve babanin ¢ocugu ve

aileyi duygusal olarak desteklemedeki rolii gibi
gostergelerle degerlendirilir (16-21).
Birgok iilkede ¢ocugu igin ulagilabilir olmayan,

g¢ocugunun gereksinimleri ile mesgul olmayan ve
¢ocugunun bakim sorumlulugunu iistlenmeyen mesafeli,
otoriter baba imaj1 yerini; babanin ¢ocuklartyla daha ¢ok
vakit gecirmesine, daha sefkatli ve esitlik¢i iliskiler
kurmasina, erkeklerin cinsiyet¢i tutumlarinin daha esitlik¢i
hale gelmesine (22-24) ve ¢ocugun bakimina katilimin
daha fazla oldugu bir babalik modeline birakmistir (25-
27). Arastirmalar baba katilimmin g¢ocugun saglikli
geligimi tizerinde etkili oldugunu ve babalarin ¢ocuklarin
akademik basarilarmin  (28-31) yan1 sira  Dbiligsel
becerilerini de etkiledigini gostermektedir (32-34). Baba
katilmi aym1 zamanda; c¢ocuklarin akran iligkilerine
(35,36), cocuklarin problem ¢dzme becerilerine, okuldan
keyif almalarina, okula karst olumlu tutum
gelistirmelerine, strese ve hayal kirikligina tahammiil
etmelerine ve genel gelisimlerine katkida bulunur. Ayrica
¢ocugun sosyal yeterliligi, olgunlugu ve bagkalartyla iligki
kurma kapasitesini de olumlu ydnde etkiler (37,38).
Babalarla yapilan uygulamalarin etkilerini
degerlendirmeyi amaglayan bir egitim

programinin (Father-Friendly Initiative Program in The
Family-FFIF) kisisel farkindalik, babalik becerileri,
iletisim becerileri ve olumlu benlik saygisi gelisimi
iizerinde olduk¢a anlamli diizeyde olumlu etkisi oldugu
kanitlanmistir  (39). Bugiine kadar yapilan bu tiir
arastirmalar, giinlimiizde pek ¢ok babanin, ¢ogu iilkede
anneler kadar olmasa da cocuklariyla daha uzun, daha
kaliteli, daha ilgili zaman gecirmek istedigini ve babalarin
¢ocuk bakimina katilimlarinin arttigim1 gostermektedir
(40,41).

Baba Katiliminin Aile icin Onemi

Aile, tiim diinyada toplumun temelini ve devamliligini
saglayan 6dnemli bir sosyal kurumdur. Ailedeki tiim tiyeler
aileyi bir biitiin olarak etkilerken, aile de her bir bireyi
etkilemektedir. Insanlik tarih boyunca babanin ¢ocuklarin
ve ailenin bakimiyla ilgilendigi pek ¢ok kiiltiir ve toplum
gelistirmistir. Antik ¢cagda pek ¢ok toplumda baba, ailenin
ve ¢ocuklarm geg¢imini ve egitimini saglayan kisi Iken,
esitlik¢i egilimlere ve ataerkil kiiltiirlere sahip cagdas Bati
kiiltiirleri uzun yillar boyunca babayi, aileye statii ve gii¢
saglayan gorevlerin etkili bir sekilde yerine getirilmesini
saglayan giiclii bir kisi olarak tanimlamugtir (42). Cocugun
biitiinsel gelisimi i¢in ailenin ¢ok dnemli oldugu bir¢ok
arastirmayla desteklenmistir. Bir ¢alisma, ailenin bir cocuk
ve gen¢ i¢in vazgecilmez oldugunu, c¢iinkii onlarin en
onemli “glivenlik, sevgi, aidiyet ve kimlik kaynagi”
oldugunu, ailenin giivenlik ve sevgi duygusunun merkezi
oldugunu 6ne siirmiistiir (43). Aile i¢inde ebeveynlerin
rolleri ve katkilarina iligkin ¢agdas anlayis, ¢ocuklarin
gelisiminde annenin yami sira babanin da yogun
etkilesimini gerektirmektedir. Ebeveynlik, sadece anne
veya babanin degil, her iki tarafin da katilimiyla sekillenen
bir siirectir. Bu siiregte, 0Ozellikle babalarin ¢ocuk
gelisimindeki aktif rolleri giderek daha fazla {istlenmesi
annelerin bakim yiikiinii azaltilmakta ve bu esler

arasindaki iletisim ve evlilik uyumunu olumlu
etkilemektedir. Evlilikten duyulan memnuniyet ve
tatminin, erkeklerin giiven ve yetkinlik duygusunu

pekistirdigi ve bu durumun da ilgili babalik davranislarina
ve ¢ocuk gelisiminde baba katilimma etkisi oldugu
diistiniilmektedir (44-46).

Literatiirde giderek daha fazla vurgulandigi iizere, baba
katilimi; ¢ocuklarin 6zgiiven, sosyal beceri ve akademik
basari alanlarinda kayda deger kazanimlar elde etmeleriyle
yakindan iligkilendirilmektedir. Aile ve baba katilimi
calismalar1  yalmizca farkli  kiiltirler ve farkli
sosyoekonomik diizeylerden babalar1 degil, ayni zamanda
evli olmayan aile yapilari ve gesitli evlilik durumlarint da
kapsayacak sekilde genislemektedir. Boylelikle, baba
katiliminin farkli aile yapilarindaki islevselligini anlamaya
yonelik caligmalarin literatiirde giderek daha fazla yer
buldugu goriilmektedir. Bu ¢alismalar arasinda, babalik
aragtirmalarinda  zaman  iginde meydana  gelen
degisiklikler, baba katiliminin ¢ocuklarin yetiskinligi
iizerindeki sonuglari, babalarin ¢ocuklariyla iletisiminde
yardimer olacak miidahaleler, arastirmalar ve politika
caligmalar1 (47-51) yer almaktadir.

Bu calisma, web tabanli bir bibliyometrik analiz platformu
olan Biblioshiny'yi kullanarak baba katilimini konu alan
¢ok sayida akademik yaymnin toplanmasi ve islenmesi
cabasim1 gostermektedir. Biblioshiny, bu arastirmada
“baba katilim1” konusunda onde gelen yazarlarin,
dergilerin ve anahtar kelimelerin kronolojik gelisimi
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hakkinda bilgi saglayarak veri toplamayr ve
gorsellestirmeyi kolaylagtirmak icin kullanilmigtir. Ek
olarak aragtirmanin isbirlik¢i dogasina ve Onemli
aragtirmacilarin katkilarina 1s1k tutma amaciyla, “baba
katilim1” konusunda ortak yazarlik ve ortak alint1 aglar
olusturmak i¢in VOS goriintiileyici adi verilen karmagik
bir ag gorsellestirme araci kullanilmigtir. Yani sira, anahtar
kelime birliktelik analizi, baba katilimi alanindaki
egilimleri ve arastirma temalarini ortaya koymaktadir. Bu
kapsamli bibliyometrik analiz, baba katiliminin akademik
yolculuguna panoramik bir  bakis sunmay1
amaclamaktadir.
Bibliyometrik Analiz
Bibliyometri, bibliyografik verilerin niceliksel analizine
yonelik bir yontemi ifade eder. Bu yontem, bilimsel
yayinlardaki alintilar, yazarlar, dergiler ve anahtar
kelimeler gibi bibliyografik verilerin analiz edilmesini
icerir (52). Bibliyometrik analiz, aragtirma ortamini
anlamak i¢in sistematik ve veriye dayali bir yaklasim
sunar. Bilimsel literatiirdeki yayin egilimleri, arastirma
konularini, yazarlarin etkisini ve belirli dergilerin 6nemini
degerlendirmek i¢in kullanilir. Ayrica yeni arastirma
alanlarinin kesfedilmesi, dnemli konularin belirlenmesi ve
arastirma gelismelerinin takip edilmesi agisindan da
faydalidir (53). Bibliyometrik analiz; akademik kurumlar,
arastirma merkezleri, yayincilar ve politika yapicilar
tarafindan ¢esitli arastirma alanlarinda yaygin olarak
kullanilmaktadir.  Bilimsel kesifleri ve akademik
etkilesimleri analiz etmede 6zellikle 6nemli bir aractir.
Arastirma sorulari
Scopus veritabaninda listelenen baba katilim: makaleleri
tizerinde kapsamli bir bibliyometrik analiz yapilmasinin
temel amaci asagidaki sorular1 ¢ozmektir:
e Baba katilimmyla ilgili makalelerin biiyiime
egilimi nedir?
e Baba katilimi konusunda en ¢ok alint1 yapilan
yazarlar kimlerdir?
e En ¢ok alinti yapilan makaleler,
kuruluslar ve iilkeler hangileridir?
e Baba katilimi ¢alismalarinda temel arastirma
noktalar1 ve tematik aragtirmalar nelerdir?
e En ¢ok hangi yayindan alint1 yapilmistir?
e Tirkiye'de baba katilimi ¢aligmalarinin tematik
alanlar1 nelerdir?
Bu caligma, baba katilimi c¢aligmalarinin kavramsal
zenginligini ortaya koyarak, saha arastirmacilarinin
mevcut ve gelecekteki aragtirma egilimlerini anlamalarina
ve dolayistyla daha yenilikgi ve yaratict caligmalar
tasarlamalarina  yardimci olabilir. Ayrica ¢alisma
bulgulari, arastirmacilarin mevcut ve gelecekteki aragtirma
egilimlerini anlamalarina yardimci olabilir.

dergiler,

GEREC VE YONTEMLER

Arama stratejisi

Scopus'ta “baba katilim1” ve “aile” sorgusu yapilmistir.
Dahil etme ve hari¢ tutma olgiitleri

Baba katilimina iligkin farkli akademik dergilerde
yayinlanmus dili Ingilizce, tiirii “makale” olan galismalar
dahil edilme kriterleri olarak degerlendirilmistir.
Mektuplar, gazete makaleleri, konferans 0zetleri,
bagyazilar, tezler, biyografiler, kitap elestirileri, konferans
sunumlari, haberler, kopya yaymlar, yazarlar tarafindan

geri ¢ekilen yaymlar vb. hari¢ tutulmustur. Arama
sonuglarina, dahil etme ve hari¢ tutma kriterlerine gore
literatiir ~ taranmig  ve  sonucta 905  makale
degerlendirilmistir.

Bibliyometrik analiz yazilimi

Calismada Scopus veri tabaninda yer alan baba katilimina
iligkin makalelerin bibliyometrik analizinin yapilabilmesi
icin R yazilimi kullanilmistir. Bu  yazilim, arayiizii
herhangi bir kod gerektirmeyen, internet lizerinde ¢alisan,
bibliyometrik analizler igin tasarlanmig bir uygulamadir.
Anahtar kelime ag haritalamasi i¢in VOSviewer yazilimi
da kullanilmistir (54). Calismada baba katilimi konusunda
yayimlanan makalelerin kavramsal ¢ergevesi sunulmus ve
alanda en etkili makaleler ve {iiretken yazarlar tespit
edilmigtir.

BULGULAR

Performans analizi

Calisma, yaymlarin yilik yayin artis oraninin
incelenmesini, en ¢ok yayin yapan yazar ve atif alan
derginin yani sira en ¢ok yaymn ve atif alan kurulus ve
belgenin belirlenmesini igermektedir. Calismada ayrica
yaym ve atif sayist bakimindan en yiiksek iiretkenlige
sahip yazar ve iilke belirlenmekte, anahtar kelime analiz
ile verilerin performans analizi degerlendirilmektedir.
Biblioshiny kullanilarak elde edilen baba katilimi igin
tanimlayict analizler gergeklestirilmistir. Veri
dosyasindaki ana bilgiler Sekil 1'de gésterilmektedir.

Aors g s
0
Kl eper 0 s et g
1789 242 1 3.1

Sekil 1. Temel bilgi

(o peros

i

Scopus veri tabaninda 1993-2023 yillar1 arasinda 333
kaynakta baba katilmma iliskin 905 yayin analiz
edilmistir. Yaymlar yillik %4,94 oraninda artarken,
makalelerin ortalama yasi 11 olup her makalenin ortalama
36,21 atif aldig1 belirlenmistir. 2136 yazardan 107'sinin
makaleleri tek yazarli, %12,38’1 uluslararas1 ortak yazarl
olarak yayimlandig belirlenmistir.

Yayn egilimleri

Sekil 2'ye gore, diinya ¢apinda bilim insanlari arasinda
baba katilimiyla ilgili yapilan yayinlara gosterilen ilginin
degisiklik gosterdigi goriilmektedir. 2023 yilinda 51,
2022'de 46, 2021'de 61, 2020'de 49, 2019'da 59, 2018'de
49, 2017'de 51, 2016'da 35 ve 2015'te 41 yaym yapildig
analiz edilmis, 2021 yili, baba kattlmiyla ilgili
arastirmalarin en fazla oldugu yil olarak belirlenmistir.
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Annual Scientific Production

Sekil 2. Baba katilimi ¢aligmalarinin yillara gore dagilimi

Ulke veya bolge analizi
Baba katilimiyla ilgili yapilan ¢alismalara iligkin diinya
yogunluk haritast Sekil 3'te gosterilmektedir.

Country Scientific Production

n
4

region Freq
USA 1595
AUSTRALIA 159
CANADA 135
UK 130
SWEDEN i3
CHINA 51
PORTUGAL 45
SPAIN 40
GERMANY 38
ISRAEL 31 (3)

Sekil 3. Ulke bilimsel iiretimi

Haritada lacivert, mavi ve gri renkler sirasiyla; en ¢ok
yayin yapan ilkeyi, daha az yayin yapan iilkeyi ve hig
yayin yapmayan iilkeyi gostermektedir. Sekil 3'teki tablo
baba katilimiyla ilgili yayin yapan en verimli 10 ilkeyi
gostermektedir. Tabloya gore en verimli {ilke ABD'dir
(1595). ABD'yi Avustralya (159), Kanada (135) ve
Ingiltere (130)’nin takip ettigi goriilmektedir. Sekil 4’te
iilkelerin ig birligi haritasi incelendiginde, baba katilim1
calismalarinda ABD'nin Ingiltere, Kanada, Avustralya,
Kore, Isve¢ ve Japonya ile is birligi yaptig1, en fazla is
birligi yapan iilkenin ABD oldugu goriilmektedir.

Country Collaboration Map

/
/

From To Frequency
USA UNITED KINGDOM |t]
USA CANADA 9
USA AUSTRALIA 8 S
USA KOREA
USA SWEDEN L)
AUSTRAUA  NEW ZEALAND 3
CHINA HONG KONG 3
FINUAND 3
USA JAPAN 3
2

AUSTRALIA| ETHIOPIA

Sekil 4. Ulkeler aras1 isbirligi haritas
Kurumsal analiz
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Baba katilimi konulu arastirmalara katki saglayan
yazarlarin kurum veya bagl oldugu ilk 10 kurum Tablo
1'de verilmistir. 1993-2023 yillar1 arasinda “University of
California” 55 yayinla birinci, “University of Maryland”
39 yayinla ikinci, “University of Sydney” ise 37 yaymla
ticiincii sirada yer almaktadir.
Tablo 1. Baba katilim
kurumlar

aragtirmacilarinin  ¢aligtigt

Affiliated organization object
UNIVERSITY OF CALIFORNIA 55
UNIVERSITY OF MARYLAND 39
UNIVERSITY OF SYDNEY 37
STATE UNIVERSITY OF ARIZONA 34
BRYGHAM YOUNG UNIVERSITY 33
UNIVERSITY OF MICHIGAN 31
STATE UNIVERSITY OF PENNSYLVANIA 27
TEMPLE UNIVERSITY 27
OHIO STATE UNIVERSITY 27
UNIVERSITY OF GEORGIA 27

Yazar analizi

Baba katilimma iligkin farkli yaymlarda toplam 861
arastirma makalesi yaymlanmigs ve toplam 1964 kisi
tarafindan yazilmistir. Sekil 5 en ¢ok yayin yapan yazarlari
gostermektedir. Yayin sayisina gore Fagan J 19 makaleyle
birinci, Flouri E 16 makaleyle ikinci, Schoppe-Sullivan SJ
ise 14 makaleyle ticlincii sirada yer almistir. Sekil 6, alinan
atiflar ve diinya capindaki c¢esitli yayinlar agisindan en
alakali yazarlar1 vurgulamaktadir. Nepomnyaschy L 104
alimtiyla birinci, Schoppe-Sullivan SJ 87 alintiyla ikinci,
Akiyama Y., Shinohara R., Yamagata Z. ve Yamazaki S
ise 86 alintiyla {iglincii sirada yer almustir.

Dergi analizi

Baba katilim1 makalelerinin yayin sayisina gore siralamasi
Tablo 2'de verilmistir. “Marriage And Family Magazine”
dergisi 60 makaleyle birinci, “Journal Of Family Issues”
58 makaleyle ikinci, “Family Relations” 38 makale ile 3.
ve “Journal Of Family Psychology” makaleyle dordiincii
sirada yer almigtir. Baba katilmi olan yayinlarin
kaynaklaria yapilan toplam atif sayisina gore siralamasi
Tablo 3’te verilmistir. Tablo 3'e gére “Journal Of Marriage
And Family” 1683 atifla ilk sirada yer almaktadir. “Journal
Of Marriage And The Family” 1313 atifla ikinci, “Journal
of Family Issues” ise 1081 atifla igiincii sirada yer
almaktadir.

Tablo 2. Baba katilimi konusunu en ¢ok yayilayan

dergiler
Sources object
MARRIAGE AND FAMILY MAGAZINE 60
JOURNAL OF FAMILY ISSUES 58
FAMILY RELATIONS 38
JOURNAL OF FAMILY PSYCHOLOGY 32
JOURNAL OF CHILD AND FAMILY STUDIES 23
CHILDREN AND YOUTH SERVICES REVIEW 21
EARLY CHILD DEVELOPMENT AND CARE 19
SEX ROLES 17
FAMILY PROCESS 14
COMMUNITY, WORK AND FAMILY 13
420
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Most Relevant Authors

Authors

Sekil 5. En ¢ok yayini olan yazarlar

Most Local Cited Authors

Authars

Sekil 6. En ¢ok atif alan yazarlar
Tablo 3. Baba katilimi1 konusunda en ¢ok atif alan dergiler

Sources object
MARRIAGE AND FAMILY MAGAZINE | 1683
JOURNAL OF FAMILY ISSUES 1081
CHILD DEVELOPMENT 1073
JOURNAL OF FAMILY PSYCHOLOGY | 899
FAMILY RELATIONS 619
DEVELOPMENTAL PSYCHOLOGY 602
FATHERS ROLE IN  CHILD | 589
DEVELOPMENT

DEMOGRAPHY 576
FATHERHOOD 385

Referanslarin analizi

En verimli makale, kiimiilatif olarak en fazla alint1 yapilan
makaledir. Buna goére en verimli on makale Tablo 4’te
sunulmustur. Tabloya gore, Cabrera ve ark. (2000)’in
“Giant Child” dergisinde yaymlanan "Fatherhood in the
Twenty-First Century" baslikli makalesi 900 alintiyla ilk
sirada yer almaktadir. Marsiglio ve arkadaslarinin (2000)
“Journal of Marriage and Family” dergisinde 717 kez
alintilanan “Scholarship on Fatherhood in the 1990s and
Beyond” adli makalesi ikinci sirada ve {igiincii sirada 688
referansla Yeung ve ark. (2001) tarafindan “J Married

M. of Documents

Local Citaticns

o
©
===
o
=]
G
e}
o
©
©

Family” dergisinde "Time Children Spend with Fathers in
Strong Families" baslikli makalesi bulunmaktadir.
Tablo 4. En iiretken yayinlar

Saglik Bilimlerinde Deger 2025; 15(3): 417-427

Yazar/Dergi DOI Toplam

Atf
CABRERA NJ, 2000, | 10.1111/1467- 903
GIANT CHILD 8624.00126
MARSIGLIO W, 2000, | 10.1111/j.1741- 717
JMARRIED FAMILY | 3737.2000.01173.x
YEUNG WJ, 2001, J | 10.1111/j.1741- 688
MARRIED FAMILY 3737.2001.00136.x
ALLEN SM, 1999, J | 10.2307/353894 619
MARRIAGE FAM
WALL G, 2007, | 10.1177/089124320 | 337
GENDER SOC 7304973
WALDFOGEL J, 2010, | 10.1353/foc.2010.0 | 310
THE CHILD OF THE | 002
FUTURE
CARLSON MJ, 2006, J | 10.1111/j.1741- 297
MARRIAGE FAM 3737.2006.00239.x
AMATO PR, 1999, J | 10.2307/353755 286
MARRIAGE FAM
FLOURI E, 2004, BR J | 10.1348/000709904 | 284
EDUC PSYCHOL 773839806
SCHOPPE-SULLIVAN | 10.1037/0893- 252
SJ, 2008, J FAM | 3200.22.3.389
PSYCHOL
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Anahtar kelime analizi

Anahtar kelimeler ve aragtirma bilgi tabani ile ¢aligmanin
ortak etkilerini ortaya ¢ikarmak igcin VOSviewer
kullanilmis ve 1887 anahtar kelime kullanildig:
belirlenmistir. Sekil 7’de gosterildigi gibi VOSviewer
yaziliminda esik degeri 3'e ayarlanarak 230 anahtar kelime
analiz i¢in degerlendirilmistir. Her renkle farkli bir anahtar
kelime kiimesi olusturulmustur. Sekil 7'de her daire, baba
katilim1 ag1 temasina ait belirli bir anahtar kelimenin ve alt
alanin varligin1 gostermektedir. Benzer renkteki bir daire,
bir karsilastirma bolgesindeki dagilimi temsil etmektedir.
Oge sayisina gore en biiyiik kiimeye “baba katilimi1” ad
verilmektedir. Bu kiimede “gocuk istismari, ¢ocuk
davranis sorunlari, ¢ocuga kotii muamele” gibi anahtar
kelimeler yer almaktadir. Ikinci en biyiik kiimeye
“babalar” adi veriliyor ve “Ispanyol, ergenlik, bilissel
gelisim” gibi anahtar kelimeler vardir. Ugiincii en biiyiik
kiimeye “ebeveynlik” ad1 veriliyor ve “kiiltiirlesme, alkol
kullanimi, bosanmig babalar” gibi anahtar kelimeler
bulunmaktadir.
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Sekil 7. Eszamanli anahtar s6zciikler
VOSviewer yazilimi ile "Overlay gorsellestirme" anahtar
kelimeleri yayinlanma yilina gore farkli renklendirilmis ve
literatirde yer aldigi zaman araliklar1 belirlenmistir.
Calismada yeni eklenen terimlerin ortalama (sar1) yayin
yil1 2020'dir. Makalelerin renkleri yayinlandiklar: tarihten
itibaren gecen siireye gore belirlenmistir. 2010 yilindan
2020 yilina kadar gegen siire (Mavi-Yesil-Sar1 Renk) Sekil
8’de gosterilmektedir.
edkatioft

family-centered cdfe "o T

brg¥stfeeding magaplinfty
i

familgrBles
. emplagment
o < S
chil porty
ROt/ . < e i prtection

Q@D ies
Y ¢ 9@ ®domestieviolence

& mtevnsw*onﬂxu

if Ifar
Wig ool chiowgitare

middle chitdhoodl

postpartumudepression

pateral

f, VOSviewer

Sekil 8. Anahtar kelime zaman ¢izelgesi
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Daha 6nce kullanilan “divorce, teenagers, low income,
immigrants, child care” ("bosanma, gengler, diisiik gelir,
gocmenler, ¢cocuk bakimi") gibi anahtar kelimeler 2010-
2018 yillar1 arasinda yogun olarak caligilan anahtar
kelimeler iken, son zamanlarda “mental health, family-
centered care, maternity care, intervention, personal care”
(ruh sagligi, aile merkezli bakim, dogum bakimi,
miidahale, kisisel bakim”) gibi anahtar kelimelerin
kullanilmaya baslandig1 goriilmektedir

Bilimsel haritalama analizi

Bilimsel haritalama, ¢esitli bilimsel ve teknik etkinlikleri
gorsellestirmek, analiz etmek ve modellemek icgin
hesaplamali tekniklerin uygulanmasidir (53).

ﬂg: alan arsasi

Literatiir taramasi sirasinda konular, anahtar kelimeler
veya makaleler arasindaki iliskileri gostermek igin iig
alanli ¢izimin kullanilmasi siklikla tercih edilen bir
gorsellestirme yontemi olabilir. Bu, farkli arastirma
alanlarini temsil eden verileri gorsel olarak karsilastirmak
veya analiz etmek icin kullanilir. “Sankey diyagrami”
olarak adlandirilan bu diyagramda iliskilendirilecek ii¢
parametre (anahtar kelime, yazar adi ve iilke) programda
ayarlanmistir ve her parametre i¢in 6nde gelenler Sekil
9’da verilmistir.

Sekil 9'daki kutularin boyutu parametreler arasindaki
iliskinin biyiikliiglinii gostermektedir. Bu diyagramdaki
kutularin boyutu literatiirdeki etkili parametrelere atifta
bulunmaktadir. Lider ilke “ABD”, basyazar “Mcbride
BA” ve en c¢ok kullanilan anahtar kelime “father
involvement=baba katilim1”d1r.

= e
Sekil 9. Ug alan grafigi

Faktor analizi

Faktor analizi, bu tiir araglarin igindeki istatistiksel bir
tekniktir ve genellikle karmagikligi azaltmak ve ¢ok
degiskenli veri kiimelerindeki gizli yapilar1 ortaya
¢ikarmak i¢in kullanilir. Bir veri setindeki degiskenler
arasindaki iligkileri anlamak, veri setini daha anlagilir ve
yonetilebilir hale getirmek i¢in kullanilan bir yontemdir
(54). Bu analiz genellikle faktor yiikleri adi verilen
katsayilarla ifade edilir. Bu yiiklemeler degiskenlerin
hangi faktorlerle iliskili oldugunu veya belirli degiskenler
arasindaki ortaklig1 hangi faktorlerin agikladigini gosterir.
Anahtar kelimelerin olusturdugu faktor analizi Sekil 10°da
verilmektedir.
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Sekil 10. Anahtar kelimelerin faktor analizi

Faktor analizi sonucunda baba katilimina iliskin
makalelerin anahtar kelimeleri incelendiginde, faktor yiikii
yiiksek bazi kavramlar ve "gebelik, anne, bebek, orta yasli,
anket, biiyiik klinik caligma" gibi anahtar kelimeler kirmiz
renkte toplanmustir. “Baba davranisi, baba ¢ocuk iliskileri,
boylamsal c¢aligma” anahtar kelimeleri de mavi kiimede
toplanmistir.  “Cocuk bakimi, evlilik, aile” anahtar
kelimeleri de yesil kiimede toplanmistir. Mor kiimede
“refah, insan deneyi” anahtar kelimeleri toplanmuistir.
Tematik harita

Tematik harita, arastirma literatiirinde kullanilan
kelimeler, konular veya anahtar kelimeler arasindaki
iligkileri gorsel olarak temsil etmek igin olusturulan bir
grafiktir. Diyagramin motor temast kismindaki kiimeler
incelenen anahtar kelimenin en temel ¢alisma alanlarina
ait kiimeleri gostermektedir. Diyagramin temel tema
boliimiindeki kiimeler, ilgilenilen anahtar kelimenin temel
oldugunu ve doniigiimde oldugunu, diger bir deyisle
gelismeye devam eden kiimeleri gdstermektedir.
Diyagramin yiikselen veya azalan tema kismi yeni ortaya
¢ikan veya azalan anahtar kelimeleri gosterirken, nis
temast ise lizerinde ¢ok sayida ¢aligmanin oldugu ancak bu
¢aligmalarin diger calismalardan izole edildigi anahtar
kelimeleri gostermektedir. Bu nedenle ele alinan anahtar
kelimede temalara iliskin hangi bilimsel ¢aligmalarin 6n
planda oldugunu anlamak i¢in diyagramin temel tema ve
motor tema boliimlerini dikkate almak gerekir. Alanin ana
aragtirma konularin1 belirlemek i¢in yazarin anahtar
kelimeleri kullanilarak baba katilimina iliskin makalelerin
tematik bir incelemesi yapilmigtir. Sekil 11'de ilgili
calismalarin farkli yogunluklarda da olsa dort tema altinda
toplandig1 goriilmektedir.

Yazarlarin anahtar kelimelerine bakildiginda “psikolojik
bakis acisi, ebeveyn” (psychological aspect, parent) gibi
anahtar kelimeler bilimsel ¢alismalarda 6n planda yer
almaktadir.

family and household
family refationships
economics

human
male
female

human experiment
quaitative research
interview

Development degree
{(Density)

psychological aspect

unitedstates
socioecpnomics
father (%)
chid
mother
Relevance degree

(Centrality)
Sekil 11. Anahtar kelimelere dayali tematik harita
Cok konusulan konular
1993'ten 2023'e kadar yillara gore baba katilimina iligkin
literatiirde trend olan anahtar kelimeler Tablo S'te
verilmektedir.
2018'in ilk g¢eyregi, 2022 min ikinci ¢eyregi ve 2023'in
iglincli ¢eyreginde en trend anahtar kelime “married
person” (evli birey) olmustur. 2022 yilinin dgiinci
¢eyreginde; “large clinical trial, mental health, childhood,
low-income group, thematic analysis, caregiving behavior,
Kenya, postpartum depression” (biiyiik klinik ¢aligma, ruh
sagligi, cocukluk, diisiik gelir grubu, tematik analiz, bakim
verme davranisi, Kenya, dogum sonrasi depresyon” bu
alanda en ¢ok calisilan anahtar kelimeler olmustur.

Tablo 5. Yila gore trend konular

Konu yil_¢l yil_med | yil_¢3
married person 2018 2022 2023
large clinical trial 2016 2019 2022
mental health 2015 2020 2022
childhood 2018 2020 2022
lowest income | 2018 2020 2022
group
thematic analysis 2019 2021 2022
care behavior 2020 2021 2022
Kenya 2020 2022 2022
postpartum 2018 2022 2022
depression
child 2012 2018 2021
Agac haritasi

Agac haritas1 hiyerarsik veri yapilarini gorsellestirmek i¢in
kullanilan bir grafik tlirtidiir. Veriler dikdortgenlerin
alanlar1 kullanilarak temsil edilir. Bu dikdortgenler
hiyerarsik bir yapidaki kategorileri veya alt kategorileri
temsil eder. Biiylik dikdortgenler genellikle daha genis
kategorileri temsil ederken, kiigiik dikdortgenler alt
kategorileri veya alt boliimleri temsil eder. Her kategorinin
veya alt kategorinin degerini veya boyutunu gdstermek
icin dikdortgenlerin renkleri ve boyutlar1 kullanilabilir.
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Anahtar kelimelerin yazarlarin kullanim sikligin1 gosteren
Agac haritas1 Sekil 12°de verilmistir.

Sekil 12'deki mavi dikdortgenle gosterildigi gibi, %9 ile
(toplam anahtar kelimelerin %9 ile karsilik gelen) en
yiiksek kullanim oraninin "erkek" oldugu, “kadin” anahtar
kelimesinin oraninin %8 oldugu goériilmektedir.

Sekil 12. Anahtar kelimelerin agag haritasi

TARTISMA

Calismada, Scopus veri tabaninda 1993-2023 yillan
arasinda 333 kaynakta yayinlanan baba katilimina iliskin
905 makale ¢esitli kriterler dikkate alinarak analiz
edilmigtir. Bu kriterler yillara gére makale sayisi, en ¢ok
makalenin yayinlandigi iilke, partner iilkeler, en ¢ok yayin
yapan {niversiteler, en ¢ok yaym yapan yazarlar, en ¢ok
atif alan yayinlar ve en ¢ok makalenin yayinlandigi dergi
olarak belirlenmistir.

Veriler incelendiginde baba katilimina iliskin yayinlarin
sayisinda zaman i¢inde degiskenlik oldugu; 2021 yilinin
baba katilimina yonelik aragtirmalarin en fazla arttig1 yil
oldugu gorilmiistiir (Sekil 2). Bu artigin olasi nedenleri
arasinda bilimsel g¢alisma olanaklarinin artmasi, diinya
¢apinda bilgiye erisimin kolaylasmasi, baba katiliminin
bilimsel temellerinin yillar gegtikge giiglenmesi sayilabilir.
Bilimsel verilerin diinyanin farkli yerlerindeki bircok
babanin bakim davranislarina yansima olasiligr da bir
diger neden olarak tartisilabilir.

Yapilan analizde diinya ¢apinda en fazla yayma sahip
iilkenin ABD oldugu, onu Avustralya ve Kanada'nin takip
ettigi belirlenmistir (Sekil 3).

Baba katiliminin yazildigi ¢alismalarda ABD'nin Ingiltere,
Kanada, Avustralya, Kore ve Japonya ile is birligi yaptig
goriilmektedir. Kanada, Brezilya ve Kolombiya ile is
birligi icindedir. En fazla is birligi yapan iilkenin ABD
oldugu soylenebilir (Sekil 4).

Baba katilimi hakkinda 1993-2023 yillar1 arasinda toplam
2136 kisinin yazdigi makaleler arasinda Fagan J 19
makaleyle birinci, Flouri E 16 makaleyle ikinci, Schoppe-
Sullivan SJ ise 14 makaleyle iigiincii sirada yer almistir
(Sekil 5). Nepomnyaschy L 104 alintiyla birinci, Schoppe-
Sullivan SJ 87 alintiyla ikinci yazar, Akiyama Y.,
Shinohara R., Yamagata Z. ve Yamazaki S ise 86 alintiyla
ticlincii yazar olmustur (Sekil 6). Atif sayis1 yiiksek olan
yayinlar, yazildigi yillarda diger arastirmalara temel

olusturmus ve  zamanla ¢ogu  ilkede  baba
davranisina/bakimina da yansimustir. “Journal of Marriage
and Family” dergisi 60 makale ile “baba katilim1” konulu
yayin yapan dergiler siralamasinda ilk sirada, “Journal of
Family Issues” 58 makale ile ikinci sirada ve “Family
Relations” dergisi 38makale ile iigiincli siwrada yer
almaktadir (Tablo 2). Atuf yapilan makalelerin
yayinlandig dergiler incelendiginde, “Journal of Marriage
and Family” dergisinin 1683 atifla ilk sirada, “Journal of
Marriage and The Family” dergisinin 1313 alintiyla ikinci
sirada ve “Journal of Family Issues” dergisinin 1081
alintiyla {iglincii sirada yer aldigt belirlenmistir (Tablo 3).
Baba katilimi konulu makale yazarlarmmin ¢alistigt
kurumlarm sirastyla University Of California, University
Of Maryland ve Umnversity Of Sydney oldugu
belirlenmistir (Tablo 1).

En verimli makale, kiimiilatif olarak en fazla alint1 yapilan
makaledir. Buna goére 2000 yilinda “Giant Child”
dergisinde yaymlanan ve Cabrera NJ tarafindan yazilan
“Fatherhood in the Twentieth Century” baglikli makale
903 alintiyla ilk sirada yer almaktadir. Ikinci sirada
Marsiglio ve ark. (2000)’in 717 alint1 ile “Journal of
Marriage and Family” dergisinde yayinlanan “Fatherhood
Scholarship in the 1990s and Beyond” baslikli makalesinin
yer aldigi, daha sonra 688 referansla Yeung ve ark. (2001)
tarafindan “Married Family” dergisi'nde yayinlan
“Children's Time with Fathers in Intact Families” adli
makalenin bu makaleleri izledigi goriilmektedir (Tablo 4).
Analiz dogrultusunda diinya capinda baba katilimina
iliskin makale ve alint1 sayisinin arttig1 belirlenmistir. Pek
¢ok tilkede konunun hala giincel oldugu anlamina gelen bu
durum, bu konuda ¢alisma yapmayi planlayanlara fikir
verebilir. Ancak baba katilimi hala bir¢ok ailenin en
onemli destek ihtiyaci olabilmektedir. Ebeveynleriyle
giivenli, destekleyici, karsiliklt bir iliski kuran ¢ocuklar
ayn1 zamanda baba katiliminin sevgisini ve sicakligini da
deneyimlediginde aile refahi artmaktadir.

Baba katilimi ag1 temasinin alt alani incelendiginde en
biiyiik kiime “father involvement=baba katilimi1” olarak
adlandirilmistir. Bu kiimede “gocuk istismari, ¢ocuk
davranis sorunlari, gocuga kotii muamele” (child abuse,
child behavior problems, child maltreatment) gibi anahtar
kelimeler yer almistir. Ikinci en biiyiik kiime ise
“fathers=babalar” olarak adlandirilmis ve “Ispanyol,
ergenlik, biligsel gelisim” (Spanish, adolescence, cognitive
development) gibi anahtar kelimeleri igermistir. Ugiincii
en bilyiik kiimeye “ebeveynlik=parenthood” ad1 verilDigi,
“Kiiltiirlesme, alkol kullanimi, bosanmig babalar” gibi
anahtar kelimeleri icerdigi belirlenmistir (Sekil 7).
VOSviewer yazilimi ile "Overlay gorsellestirme" anahtar
kelimeleri yaymlanma yilina gore farkli renklendirilmis ve
literatlirde yer aldig1 zaman araliklar1 belirlenmistir. Buna
gore daha Once literatiirde kullanilan "bosanma, ergenler,
diisiik gelir, gog¢menler, ¢ocuk bakimi" gibi anahtar
kelimeler 2010-2018 yillar1 arasinda yogun olarak
calisilan anahtar kelimeler olurken, "ruh sagligi, aile
merkezli bakim, dogum bakimi, miidahale, 6z-yeterlik”
gibi anahtar kelimelerin son donemde kullanilmaya
baslandig1 sdylenebilir (Sekil 8).

Faktor analizi sonucunda baba katilimma iliskin
makalelerin anahtar kelimeleri incelendiginde; "gebelik,
anne, orta yasli, okul 6ncesi ¢ocuk, bebek, cocuk-ebeveyn
iligkisi, anket, anne-baba katilim1" gibi faktor yiikii yiiksek
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bazi kavramlar ve anahtar kelimeler ortaya g¢ikmistir.
Kirmizi kiimede “hamilelik, anne, bebek, orta yasli, anket,
onemli klinik ¢alisma” gibi anahtar kelimeler toplanmustir.
“Baba davranisi, baba-gocuk iliskileri, boylamsal ¢aligma”
anahtar kelimeleri de mavi kiimede toplanmustir. “Cocuk
bakimu, evlilik, aile” anahtar kelimeleri de yesil kiimede
toplanmistir. Mor kiimede “refah, insan deneyi” anahtar
kelimeleri toplanmugtir.

SONUCLAR

Baba katilimi konusu hem sosyal hem de bilimsel diizeyde
onemli bir konudur. Calismada baba katilimi alanindaki
yaymlar belge, kaynak, {iniversite, yazar ve iilke bazinda
bibliyometrik analiz yontemiyle incelenerek okuyucu ve
aragtirmacilar igin en temel okuma listesi, en kisa sekilde
hazirlanmaya ¢alisilmistir. Calismada Scopus veri tabani
kullanilmis olup iki yazilim (R Studio ve Vosviwer) tercih
edilmigtir. Baba katilimina yonelik ¢alismalarin ¢ogunun
tanimlayict nitelikte oldugu ve son yillarda miidahale
calismalarimin arttign goriilmektedir. Amerika, Kanada,
Avustralya ve Kore gibi iilkelerde baba katilimina yonelik
caligmalarin daha fazla oldugu ancak Tiirkiye'de nispeten
daha az sayida ¢aligmanin oldugu tespit edilmistir.

Bu caligmanin yazarlari, bu kadar énemli bir kavramin
diinya Olgeginde ve kendi iilkelerindeki mevcut
durumunun degerlendirilmesinde bu alanda yapilan
yayinlarin incelenip belirli kriterlerle degerlendirilmesini
¢ok O6nemli bulmuslardir. Bu ¢alisma, baba katilimina
biitiinsel bir bakis agis1 saglayarak literatiir analizini
kolaylagtirmay1 amaglamistir. Calisgma bulgularimizin
baba katilimi arastirmacilarinin  daha az ¢aligilan
konularina iligkin bilgi birikimine katkida bulunacagi ve
bu konularin ¢alisgilarak bu alandaki literatiiriin
genigletilmesine ve derinlesmesine, kanita dayali
uygulamalarin artmasina ve gelistirilmesine katkida
bulunacagi umulmaktadir.

Tesekkiirler

Bu calismada kullandigimiz tiim makalelerin yazarlarina
tesekkiir ediyoruz.

Finansman
Bu ¢aligma herhangi bir destekten faydalanmamastir.

Yazarlarin Katkilari: Fikir/Kavram: F.Y., G.D.;
Tasarim: F.Y., G.D.; Veri Toplama ve/veya Isleme: F.Y.,
G.D.; Analiz ve/veya Yorum: F.Y., G.D.; Literatiir
Taramasi: F.Y., G.D.; Makale Yazimi:: F.Y., G.D,;
Elestirel inceleme: F.Y., G.D.
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I'm a Little Refugee in ED: Trauma Exposure and Outcomes in Refugee
Children

Mehmet Cihat DEMIR “1, Erdinc SENGULDUR 1

ABSTRACT

Aim: This study aimed to investigate the trauma mechanisms, clinical characteristics, and outcomes of refugee children
presenting to the emergency department (ED) due to physical injuries.

Material and Methods: This retrospective observational study was conducted at the ED Duzce University school of
Medicine Hospital between January 1, 2020, and December 31, 2024. Pediatric patients under the age of 18, identified as
refugees or temporary asylum seekers and admitted due to physical trauma, were included. Data regarding demographics,
trauma mechanisms, clinical and laboratory findings, and outcomes were analyzed. Psychological trauma cases were
excluded. Children who are also foreign nationals but who entered the country for reasons other than asylum, such as
work, travel, or education, are excluded.

Results: A total of 167 patients were included. The median age was 11 years (IQR: 4-14), and 37.1% were female. The
most frequent trauma mechanisms were falls (45.5%), play-related accidents (16.2%), physical assault (13.8%), and
traffic accidents (13.8%). Hospitalized patients were younger (7.5 vs. 12 years, p=0.014), had higher ambulance usage
(62.5% vs. 14.3%, p<0.001), and higher mortality (12.5% vs. 0%, p<0.001). Lower hemoglobin, platelet, and uric acid
levels, and higher leukocyte counts were observed in hospitalized patients (p<0.05).

Conclusion: Refugee children, particularly younger age groups, are at increased risk for severe trauma and related
complications. These findings highlight the urgent need for targeted injury prevention strategies and age-specific
protection measures in refugee communities.

Keywords: Refugee children; trauma; emergency department; pediatric trauma; refugee health.

Acil Serviste Kii¢iik Bir Miilteciyim: Miilteci Cocuklarda Travma Maruziyeti ve Sonug¢lari
0Z
Amag: Bu ¢alismada, acil servise fiziksel travma nedeniyle bagvuran miilteci ¢ocuklarin travma mekanizmalari, klinik
ozellikleri ve sonuglarinin degerlendirilmesi amaglanmustir.
Gere¢ ve Yontemler: Bu geriye doniik gozlemsel calisma, 1 Ocak 2020- 31 Aralik 2024 tarihleri arasinda Diizce
Universitesi T1p Fakiiltesi Hastanesi Acil Servisi’nde yiiriitiilmiistiir. Fiziksel travma nedeniyle basvuran, 18 yas alt1 ve
miilteci veya gecici siginmaci statiisiinde olan gocuk hastalar ¢alismaya dahil edilmistir. Demografik veriler, travma
nedenleri, klinik ve laboratuvar bulgular ile hasta sonuglari analiz edilmistir. Psikolojik travma olgular1 dislanmustir.
Yabanci uyruklu olan, ancak is, gezi ya da egitim gibi siginma talebi disinda nedenlerle iilkeye giris yapan ¢ocuklar
dislanmugtir.
Bulgular: Toplam 167 hasta ¢alismaya dahil edilmistir. Hastalarin medyan yas1 11 (IQR: 4—14) yil, %37,1’i kizdir. En
sik travma nedenleri diisme (%45,5), oyun kazasi (%16,2), fiziksel saldir1 (%13,8) ve trafik kazas1 (%13,8) idi. Hastaneye
yatirilan hastalar daha kiigtik yasta (7,5 vs. 12 yil, p=0,014), daha yiiksek ambulans kullanimi1 (%62,5 vs. %14,3, p<0,001)
ve mortalite (%12,5 vs. %0, p<0,001) oranina sahipti. Bu grupta hemoglobin, trombosit ve {irik asit diizeyleri diisiik,
16kosit sayilart ise yiiksekti (tiimii p<0,05).
Sonug: Miilteci gocuklar, 6zellikle kii¢iik yas grubu, ciddi travma ve komplikasyonlar agisindan yiiksek risk altindadir.
Bulgular, bu kirilgan gruba yonelik yasa 6zel koruyucu stratejilere duyulan ihtiyaci vurgulamaktadir.
Anahtar Kelimeler: Miilteci ¢ocuklar; travma; acil servis; pediatrik travma; miilteci saglhig.
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INTRODUCTION

Over the past decades, the number of forcibly displaced
individuals, including refugees and asylum seekers, has
risen dramatically. According to the United Nations High
Commissioner for Refugees, by the end of 2022, over 100
million people were forcibly displaced worldwide,
marking the highest levels ever recorded (1,2). This
unprecedented humanitarian crisis has placed substantial
strain on healthcare systems globally, particularly on
emergency and acute care services in host countries.
Forced migration due to armed conflict, persecution, and
generalized violence exposes individuals to a multitude of
health  vulnerabilities. Refugees frequently face
substandard living conditions, limited access to healthcare,
and increased risks of infectious diseases, malnutrition,
and mental health disorders (3). Among these health
threats, trauma-related injuries remain underexplored,
despite evidence indicating disproportionately high rates
of physical trauma, violence, and accidents within
displaced populations (4,5).

Tiirkiye, at the crossroads of Europe and Asia, has been
significantly impacted by regional instability, especially
the Syrian civil war and other conflicts in neighboring
regions. As of 2024, Tirkiye hosts the world’s largest
refugee population, an estimated 3.6 million registered
Syrians under temporary protection, in addition to
numerous undocumented asylum  seekers from
Afghanistan, Irag, and various African countries (6). This
mass influx has created major challenges for the Turkish
healthcare system, including overcrowded emergency
departments (EDs), language and cultural barriers, and
resource limitations.

Refugees’ vulnerability is amplified by disrupted social
structures, economic insecurity, and limited health
literacy. Prior studies have shown that traumatic events
such as physical assault, interpersonal violence,
transportation-related injuries, and occupational accidents
are more prevalent among refugees than among host
populations (7,8), resulting in both acute and long-term
health consequences.

Children represent a particularly fragile subgroup within
refugee communities. Owing to their developmental stage,
refugee children are especially vulnerable to injury and
psychological trauma (9). Exposure to traumatic events
during critical periods of growth can have profound,
lasting impacts on their physical and mental health,
educational attainment, and social integration (10,11).
Furthermore, refugee children often live in unsafe
environments with inadequate supervision, increasing
their risk of traumatic injuries.

Given the limited evidence and growing pediatric refugee
populations, there is an urgent need to document the
specific trauma-related health profiles and intervention
requirements of these vulnerable children. This study aims
to examine the trauma characteristics, clinical findings,
and outcomes of refugee children presenting to the ED due
to physical injuries, in order to contribute to the limited
body of knowledge on pediatric refugee trauma and guide
evidence-based interventions.

MATERIAL AND METHODS

Study Setting and Design

This was a single-center, retrospective observational study
conducted in the ED of Diizce University School of

Medicine Hospital, a tertiary healthcare institution located
in Tiirkiye. The study covered a five-year period from
January 1, 2020, to December 31, 2024. Ethical approval
for the study was obtained from the Diizce University
School of Medicine Non-Interventional Clinical Research
Ethics Committee (approval date and number: 10.03.2025
—2025/44) prior to data collection.

Selection of Participants and Study Protocol

The study included patients under the age of 18 who
presented to the ED due to physical trauma and were
identified as refugees or temporary asylum seekers. In this
study, refugee children were defined as individuals
residing in Tirkiye without citizenship or official
residence permits, having entered the country due to war,
persecution, or similar causes. Citizens of any country who
had acquired Turkish citizenship were excluded from the
study, even if they had previously held refugee status. Only
patients with a principal diagnosis of physical trauma
(ICD-10 codes S00-T98) were included. Patients with
isolated psychological trauma, such as acute stress reaction
or post-traumatic stress disorder (ICD-10 codes F43.x),
were excluded from the study.

Data were collected retrospectively from the hospital
information management system, archived patient records,
and ED admission logs. For each eligible patient, the
following variables were extracted: age, sex, vital signs at
admission, physical examination findings, presence of
underlying chronic diseases, laboratory and imaging
results, emergency department diagnoses, disposition
status (discharged or hospitalized), and mortality
outcomes. Patients presenting with psychological trauma
or whose records were incomplete were excluded from the
study.

Statistical Analysis

All statistical analyses were performed using IBM SPSS
Statistics for Windows, Version 23.0 (IBM Corp.,
Armonk, NY, USA). The normality of distribution for
continuous variables was assessed using the Kolmogorov-
Smirnov test. Descriptive statistics for categorical
variables were presented as numbers and percentages
[n(%)]. For continuous variables, data were expressed as
mean + standard deviation if normally distributed, or as
median (interquartile range, Q1-Q3) if not normally
distributed. Comparisons between groups were performed
using the Student’s t-test for normally distributed variables
and the Mann-Whitney U test for non-normally
distributed variables. Categorical variables were compared
using the Chi-square test. A p-value of <0.05 was
considered statistically significant.

RESULTS

A total of 167 refugee pediatric trauma patients were
included in the study. All eligible patients during the study
period were included. A post hoc power analysis was
conducted to assess the adequacy of the sample size for
detecting significant differences in both age and
hemoglobin levels between hospitalized (n=41) and non-
hospitalized (n=119) patients. For age, the observed mean
values were 7.9 + 5.2 years for hospitalized and 10.3 £ 5.5
years for non-hospitalized patients (Cohen’s d = 0.45). For
hemoglobin, the mean values were 11.04 + 1.78 g/dL and
11.98 + 1.10 g/dL, respectively (Cohen’s d = 0.72). With
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these effect sizes, sample sizes, and a significance level of
a = 0.05 (two-tailed), the calculated statistical power for
detecting differences exceeded 80% for age and 95% for
hemoglobin (calculated using G*Power 3.1 software).
Therefore, our study had sufficient power to detect

clinically meaningful differences between groups for these
key parameters. The median age was 11.00 years (IQR:
4.00-14.00), and 62 (37.13%) were female. Of the total,
48 (28.74%) were hospitalized, while 119 (71.26%) were

discharged from the emergency department (Table 1).

Table 1. Comparison of clinical, demographic, and laboratory characteristics according to hospitalization status in refugee

pediatric trauma patients

Parameter Non-hospitalized (n=119) Hospitalized (n=48) p
Gender: Female (n, %) 41 (34.45) 21 (43.75) 0.260*
Age (years), Median (Q1-Q3) 12.00 (4.00-15.00) 7.50 (3.00-12.00) 0.014
Ambulance arrival (n, %) 17 (14.29) 30 (62.50) <0.001*
Clinical status “good” (n, %) 118 (99.16) 38 (79.17) <0.001*
Comorbidities (n, %) 11 (9.24) 5(10.42) 0.816**
Congenital anomaly (n, %) 4 (3.36) 3 (6.25) 0.323**
Physical deformity (n, %) 10 (8.40) 2(4.17) 0.275**
Hemoglobin (g/dL), Median (Q1-Q3) 12.00 (11.50-12.66) 11.02 (9.26-12.07) <0.001
Platelet (x10°/L), Median (Q1-Q3) 315.00 (300.00-320.00) 274.00 (228.00-306.00) <0.001
Leukocyte (x10*/pL), Median (Q1-Q3)  8.00 (7.00-9.00) 9.45 (6.00-12.90) 0.022
Sodium (mmol/L), Median (Q1-Q3) 138.00 (136.00-140.00) 137.00 (135.00-138.00) 0.009
Calcium (mg/dL), Median (Q1-Q3) 9.20 (9.00-9.50) 9.50 (9.02-9.90) 0.037
Uric acid (mg/dL), Median (Q1-Q3) 3.30 (2.90-3.60) 3.60 (2.95-4.30) <0.001
Bone fracture (n, %) 4 (3.36) 25 (52.08) <0.001*
Organ injury (n, %) 0 (0.00) 10 (20.83)

Surgery required (n, %) 0 (0.00) 24 (50.00)

Mortality (n, %) 0 (0.00) 6 (12.50)

All values are presented as numbers and percentages [n (%)] for categorical variables, and as median (first-third quartile) for continuous
variables. Comparisons of categorical variables were performed using the Pearson Chi-square test (indicated by *) or Fisher’s Exact
test (indicated by **), as appropriate. Continuous variables were compared using the Mann—Whitney U test. A p-value of <0.05 was
considered statistically significant. Q1-Q3: first and third quartiles.

Patients originated from nine countries. The most common
nationalities were Iraqi [69 (41.32%)], Syrian [59
(35.33%)], and Afghan [18 (10.78%)], followed by
Azerbaijani [6 (3.59%)], Iranian [5 (2.99%)], Sudanese [4
(2.40%)], Pakistani [3 (1.80%)], Jordanian [2 (1.20%)],
and Algerian [1 (0.60%)] (Table 2).

Table 2. National distribution of refugee pediatric trauma
patients

The most frequent causes of trauma were falls [76
(45.51%)], play-related accidents [27 (16.17%)], physical
assault [23 (13.77%)], and traffic accidents [23 (13.77%)].
Other causes included other accidental injuries [10
(5.99%)], animal attacks [4 (2.40%)], occupational injuries
[2 (1.20%)], earthquake-related trauma [1 (0.60%)], and
suicide attempts [1 (0.60%)] (Table 3).

Table 3. Trauma mechanisms and causes of emergency
department admission in refugee pediatric patients

Nationality n (%) Trauma mechanism n (%)
Iraq 69 (41.32) Fall 76 (45.51)
Syria 59 (35.33) Play-related accident 27 (16.17)
Afghanistan 18 (10.78) Physical assault 23 (13.77)
Azerbaijan 6 (3.59) Traffic accident 23 (13.77)
Iran 5(2.99) Other accidental injuries 10 (5.99)
Sudan 4 (2.40) Animal attack 4 (2.39)
Pakistan 3(1.80) Occupational injury 2 (1.20)
Jordan 2 (1.20) Earthquake-related trauma 1 (0.60)
Algeria 1(0.59) Suicide attempt 1 (0.60)
Total 167 (100.00) Total 167 (100.00)

All values are presented as numbers and percentages [n (%)].
Percentages are shown with two decimal places. The total
number of patients is 167 (100.00%).
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Hospitalized patients had a significantly lower median age
[7.50 years (IQR: 3.00-12.00)] compared to non-
hospitalized patients [12.00 years (IQR: 4.00-15.00)] (p =
0.014). The rate of ambulance arrival was significantly
higher among hospitalized patients [30 (62.50%)] than
among non-hospitalized patients [17 (14.29%)] (p <
0.001). A good clinical condition at admission was
recorded in 38 (79.17%) of hospitalized patients and 118
(99.16%) of non-hospitalized patients (p < 0.001).
Hemoglobin levels were significantly lower in
hospitalized patients [median: 11.02 g/dL (IQR: 9.26—
12.07)] compared to non-hospitalized patients [median:
12.00 g/dL (IQR: 11.50-12.66)] (p < 0.001), as were
platelet counts [median: 274.00 x10°L (IQR: 228.00—
306.00) vs. 315.00 x10%L (IQR: 300.00-320.00), p <
0.001]. Leukocyte counts were higher in the hospitalized
group [median: 9.45 x10%/uL (IQR: 6.00-12.90)] than in
the non-hospitalized group [median: 8.00 x10%/puL (IQR:
7.00-9.00)] (p = 0.022). statistically significant
differences were also found in sodium [median: 137.00
mEg/L (IQR: 135.00-138.00) vs. 138.00 mEg/L (IQR:
136.00-140.00), p = 0.009], calcium [median: 9.50 mg/dL
(IQR: 9.02-9.90) vs. 9.20 mg/dL (IQR: 9.00-9.50), p =
0.037], and uric acid levels [median: 3.60 mg/dL (IQR:
2.95-4.30) vs. 3.30 mg/dL (IQR: 2.90-3.60), p < 0.001].
Bone fractures were present in 25 (52.08%) of hospitalized
patients and 4 (3.36%) of non-hospitalized patients (p <
0.001). Organ parenchymal injuries and surgical
interventions were reported only in the hospitalized group
[10 (20.83%) and 24 (50.00%), respectively]. All mortality
cases [6 (3.59%)] occurred among hospitalized patients [6
(12.50%)], while no deaths were recorded in the non-
hospitalized group (Table 1).

DISCUSSION

One of the most noteworthy findings of this study is that
refugee children who required hospitalization due to
trauma were significantly younger than those who were
discharged from the ED. The median age of hospitalized
patients was 7.5 years, compared to 12 years in the non-
hospitalized group. This age disparity underscores the
heightened vulnerability of younger children not only in
Another notable finding of this study was the relatively
high rate of ambulance utilization among refugee children,
particularly those requiring hospitalization. While 28.1%
of all patients arrived by ambulance, this rate rose to 62.5%
among those admitted for inpatient care. This observation
reflects the accessibility and operational effectiveness of
prehospital emergency services in Tiirkiye, including for
displaced and vulnerable populations (6,18). Unlike many
countries where refugee communities face significant
barriers to emergency transportation, the Turkish
healthcare system appears to offer equitable ambulance
access regardless of citizenship status. Nevertheless, it is
essential to acknowledge that undocumented or uninsured
refugees may still experience hidden access barriers, and
further research is warranted to assess coverage gaps
across different migrant subgroups. Even so, the present
findings suggest a promising degree of integration
between refugee populations and emergency medical
services in Tirkiye (15).

In terms of trauma mechanisms, falls were the most
common cause of injury in this cohort, followed by play-

terms of their physical fragility, but also in their increased
dependence on adult supervision and protective
environments. In the context of forced migration and
socioeconomic adversity, such protective mechanisms are
often disrupted or entirely absent (12,13). As a result,
younger refugee children may be at greater risk of
sustaining severe injuries due to neglect, unsafe living
conditions, or lack of access to structured, child-friendly
spaces (4,5,13). These findings underscore the urgent need
for targeted preventive strategies and public health policies
that safeguard the youngest members of displaced
populations. Possible interventions may include improving
the living conditions of refugee families, implementing
community-based surveillance to identify environmental
hazards, and offering culturally sensitive parental
education on child safety and injury prevention (14,15).
Furthermore, collaboration among local governments,
healthcare providers, and social services is essential to
ensure that refugee children are provided with safe and
developmentally appropriate environments in which to
live and grow. The relationship between younger age and
increased trauma severity among refugee children has also
been emphasized in prior literature. For example, studies
conducted in Tiirkiye and other host countries have shown
that younger refugee children experience
disproportionately higher rates of preventable injuries and
ED admissions due to falls, burns, and blunt trauma
(5,12,13). However, unlike many previous studies, our
findings statistically demonstrate that younger age was
significantly associated with hospital admission, surgery,
and mortality suggesting a direct link between early
childhood and the risk of high-impact trauma. While, some
of this wvulnerability may be physiological, it is also
reflective of broader structural deficits: overcrowded
housing, absence of safe play spaces, and insufficient adult
supervision have all been cited as contributing factors in
the injury burden among displaced children (4,16,17). By
confirming these associations in a single-center cohort, our
study adds to the growing body of evidence that refugee
children, especially those in early developmental stages,
require specific, age-focused protective strategies within
host communities.

related accidents, physical assault, and traffic-related
trauma. These findings are in line with prior studies
indicating that falls constitute the predominant injury
mechanism among refugee children, particularly those
living in overcrowded and poorly supervised environments
(12,13,17). While falls and play-related accidents may
reflect the absence of safe recreational spaces and
structured daily routines, the notable rates of physical
assault (13.8%) and traffic accidents (13.8%) are
particularly concerning. Assault-related trauma may
indicate exposure to interpersonal violence, including peer
violence or potential abuse, which has been reported in
refugee communities facing social marginalization and
unstable domestic conditions (4,7,16). Similarly, traffic-
related injuries may be attributed to unsafe urban
infrastructure, inadequate traffic regulation enforcement,
or limited public awareness of pedestrian safety in low-
income and refugee-dense neighborhoods (15,17,19).
Collectively, these trauma patterns emphasize the need for
comprehensive community-based interventions that focus
on environmental safety audits, the development of secure

Saglik Bilimlerinde Deger 2025; 15(3): 428-433 431



DEMIR and SENGULDUR

play areas, and the inclusion of refugee families in public
safety and injury prevention campaigns.

A closer examination of the national distribution of
refugee patients in this study reveals that the majority
originated from Iraq (41.3%) and Syria (35.3%) countries
that have experienced years of armed conflict, economic
hardship, and political repression. In such environments,
healthcare infrastructure is often fragmented or
inaccessible, and societal conditions are insufficient to
ensure the basic safety of children. For many families,
migration is not only an escape from direct violence but
also a deliberate act to protect their children from the
cumulative effects of instability, poverty, and
futurelessness. The primary hope driving such journeys is
the prospect of raising their children in a safer and more
stable environment. In this context, the injuries seen
among refugee children are not simply clinical events; they
are echoes of deeper, systemic failures. Understanding this
broader narrative is essential in framing trauma care not
only as an emergency response, but as part of a larger
effort to restore security and dignity to displaced families.
Laboratory findings in our study further reflected the
physiological burden experienced by hospitalized refugee
children. Significantly lower hemoglobin and platelet
levels, alongside elevated leukocyte counts, suggest an
acute systemic response to trauma, potentially involving
hemorrhage, inflammation, and immune activation. These
patterns are consistent with prior research highlighting that
severe pediatric trauma is frequently accompanied by
hematological alterations indicative of both blood loss and
stress-induced bone marrow  suppression  (7,20).
Additionally, hospitalized patients exhibited markedly
lower serum uric acid (SUA) levels compared to non-
hospitalized peers. This finding may carry prognostic
significance. Our previous studies have shown that
decreased SUA levels are associated with adverse
outcomes in critical conditions such as ischemic stroke and
acute medical presentations (21,22). While uric acid is
traditionally viewed as a metabolic byproduct, recent
evidence suggests that it plays antioxidant and
immunomodulatory roles in acute stress physiology. In
this context, hypouricemia in severely injured children
may reflect increased oxidative stress or consumption due
to high metabolic demand. Further studies are needed to
evaluate SUA as a potential biomarker for trauma severity
and prognosis in pediatric populations.

This study has several limitations that should be
acknowledged. First, the study was conducted in a single
tertiary care center, which may limit the generalizability of
findings to other regions or healthcare settings. Second, the
retrospective design of the study has inherent limitations,
including reliance on existing records, potential for
incomplete data, and inability to establish causal
relationships. Third, the study exclusively focused on
physical trauma and did not include cases of psychological
or emotional trauma, which are also prevalent among
displaced children. Fourth, undocumented refugee
children who did not present to formal healthcare services
may have been underrepresented, potentially leading to an
underestimation of the true burden of pediatric trauma in
refugee populations. Fifth, this study did not include a
control group of non-refugee children for comparison,
which limits interpretation regarding relative trauma risk.

Additionally, since socioeconomic and cultural variables
were not analyzed, it was not possible to clearly establish
the social origins of trauma mechanisms. Finally, while the
inclusion of laboratory markers such as uric acid provided
novel insights, the study design did not allow for the
assessment of long-term clinical outcomes. Further
prospective studies are warranted to explore their
prognostic value.

CONCLUSION

This study highlights the significant burden of physical
trauma among refugee children, particularly those of
younger age, who are disproportionately represented
among the most severely injured. The findings underscore
the urgent need for age-specific protection strategies,
especially in communities affected by displacement,
poverty, and structural instability. While Tirkiye’s
healthcare system demonstrates commendable
accessibility, evidenced by high rates of ambulance use
and emergency care, preventable trauma mechanisms such
as interpersonal violence and traffic accidents remain a
critical concern. Interventions must extend beyond clinical
care to encompass community-based safety initiatives,
parental education, and the development of secure living
environments. Refugee children are not only patients in
emergency departments; they are vulnerable individuals
whose safety, development, and dignity must be protected
through coordinated public health and social policy efforts.
Future studies should focus not only on clinical outcomes
but also on the effectiveness of community-based
preventive interventions targeting refugee populations.
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ABSTRACT

Aim: There are significant changes in the lifestyle, diet, and quality of the food taken during the fasting process in the
month of Ramadan. This study aims to determine the nutritional behaviors of patients undergoing bariatric surgery during
Ramadan and to reveal its psychosocial effects.

Material and Methods: The study was conducted with 44 patients who agreed to participate in the study among 110
patients who underwent bariatric surgery (sleeve gastrectomy) between January 01, 2019, and December 31, 2020. The
data were collected using a 49-question questionnaire prepared in accordance with the literature and the Patient Health
Questionnaire (PHQ-9).

Results: The mean age of the study participants was 38.89+9.48 (min:22; max:55), and the majority were women
(67.2%). 43.2% of the participants were smokers, and 15.9% had a chronic disease. It was determined that 45.5% of the
patients fasted for the second time after bariatric surgery. However, 84.1% did not consult a health professional before
starting the fast, and 70.5% did not have any health screening. It was determined that most of the fasting patients (61.36%)
had dyspeptic problems such as heartburn (27.3%), indigestion (22.7%), and additional constipation (52.3%) during
Ramadan. It was found that 56.8% of the patients experienced a weight change during the month of Ramadan, with the
change ranging from 2 to 5 kilograms. The study determined that 18.2% of the patients had variable waking times after
iftar or sahur. At the same time, the mean PHQ-9 score of the patients was 10.61+6.25 (min:0-max:24). Accordingly, it
was determined that the patients experienced moderate depression during Ramadan.

Conclusion: As a result of the research, it is seen that patients undergoing bariatric surgery face significant problems
during fasting. For this reason, it is again noticed how important it is for health professionals to inform and guide the
individual about possible difficulties and precautions that may develop while fasting. This study is the first study
conducted during the month of Ramadan on the subject in Turkish society in line with the literature reviewed, and the
results of this study will guide future studies.

Keywords Bariatric surgery; fasting; obesity; Ramadan.

Bariatrik Cerrahi Geg¢iren Hastalarin Ramazan Ayinda Beslenme Davramslar

0z

Amag¢: Ramazan ayinda orug tutma siirecinde yasam tarzinda, beslenme aligkanliklarinda ve alinan gidanin kalitesinde
onemli degisiklikler meydana gelmektedir. Bu ¢aligma, bariatrik cerrahi ge¢irmis hastalarin Ramazan aymdaki beslenme
davranislarini belirlemeyi ve bunun psikososyal etkilerini ortaya koymay1 amaglamaktadir.

Gereg ve Yontemler: Calisma, 01 Ocak 2019 - 31 Aralik 2020 tarihleri arasinda sleeve gastrektomi ameliyati geciren
110 hastadan ¢alismaya katilmay1 kabul eden 44 hasta ile yiiriitiilmiistiir. Veriler, literatiire uygun olarak hazirlanmig 49
soruluk bir anket formu ve Hasta Saglik Anketi (PHQ-9) kullanilarak toplanmigtr.

Bulgular: Calismaya katilanlarin yas ortalamasi 39+9,48 (min: 22; maks: 55) olup, ¢ogunlugu kadinlardan (%67,2)
olusmaktaydi. Katilimcilarin %43,2’si sigara igmekte olup, %15,9’unun ise kronik hastaligi vardi. Hastalarin %45,5’inin
bariatrik cerrahiden sonra ikinci kez orug tuttugu belirlendi. Ancak, katilimcilarin %84,1°i oruca baglamadan 6nce bir
saglik profesyoneline danigmamis ve %70,5’1 herhangi bir saglik taramasindan gegmemisti. Orug tutan hastalarin biiyiik
¢ogunlugunun (%61,36) Ramazan ayinda mide yanmasi (%27,3), hazimsizlik (%22,7) ve buna ek olarak kabizlik (%52,3)
gibi dispeptik sorunlar yasadigi saptandi. Ramazan aymnda hastalarin %56,8’inin kilosunda degisim oldugu ve bu
degisimin 2 ile 5-kilogram arasinda oldugu bulundu. Ayrica, hastalarin %18,2’sinin iftar veya sahurdan sonra uykuya
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dalma saatlerinde degiskenlik oldugu belirlendi. Aym
zamanda hastalarin PHQ-9 puan ortalamasi 10,61+6,25
(min: 0 - maks: 24) olup, buna gore hastalarin Ramazan
ayinda orta diizeyde depresyon yasadigi tespit edildi.
Sonug: Arastirma sonucunda, bariatrik cerrahi geciren
hastalarin oru¢ tutarken 6nemli sorunlarla karsilagtiklar
goriilmiistir. Bu nedenle, saglik profesyonellerinin orug
siiresince ortaya cikabilecek olast zorluklar ve alinmasi
gereken Onlemler konusunda bireyleri bilgilendirmesinin
ve yonlendirmesinin ne kadar énemli oldugu bir kez daha
ortaya cikmistir. Literatlir taramasi dogrultusunda, bu
¢alisma Tirk toplumunda konuya iliskin Ramazan ayinda
yapilmis ilk ¢alisma olma 6zelligini tasimakta olup, elde
edilen sonuglar gelecekte yapilacak arastirmalara yol
gosterici niteliktedir.

Anahtar Kelimeler: Bariatrik cerrahi; orug; obezite;
Ramazan.

INTRODUCTION

Fasting during Ramadan for religious or lifestyle reasons
may pose a challenge for people who have undergone
metabolic/obesity surgery (1,2). Complete fasting
(avoiding all kinds of food, including liquids) on long
summer days can put patients at risk of dehydration and
low-calorie and nutrient-deficient intake (1). Although
people believe that fasting provides significant benefits to
the soul and body, there is a lack of information about
when and how patients who have undergone obesity
surgery can fast (3).

For this reason, health professionals must be aware of
metabolic/obesity after surgery by identifying these
information deficiencies in patients and providing
appropriate guidance to the decision-making process of
patients who wish to fast after surgery (2). Sleeve
gastrectomy is the most performed procedure that restricts
patients' food intake. This study was designed to determine
the nutritional behavior of patients who underwent sleeve
gastrectomy A restrictive procedure to treat morbid
obesity during Ramadan and to evaluate the psychosocial
effects of this situation.

MATERIAL AND METHODS

Study Type

Approval from the Sakarya University Clinical Research
Ethics Committee was obtained for this survey study
(application no. 80 dated 17.03.2022). After receiving
approval, the records of patients hospitalized with the
diagnosis of morbid obesity in the Gastroenterology
Surgery clinic between January 2019 and December 2020
were reviewed retrospectively. Between the specified
dates, 110 patients who underwent sleeve gastrectomy
were identified. In addition, patients older than 18 years of
age, two years after surgery, fasting during Ramadan,
voluntarily agreeing to participate in the study, and
comfortable communication were included. The study
group consisted of 44 patients who met these criteria.
Collection of Research Data

Data from patients were obtained through a telephone
interview. In these interviews, a questionnaire form
prepared in line with the literature, and the Patient Health
Questionnaire (PHQ-9) was used. In addition, scores were
made from O to 10 to determine the degree of hunger,
satiety, and desire to consume certain foods during

Ramadan. All interviews were held in the second half of
Ramadan.

Patient Information Form: The researchers scanned the
relevant literature, which consisted of a 49-question form
that included demographic information such as age,
gender, weight, height (cm) of the patients, as well as their
nutritional status and nutritional behaviors while fasting
(1,4,5).

Patient Health Questionnaire (PHQ-9): The Patient
Health Questionnaire (PHQ-9), for which the Turkish
validity and reliability study was conducted by Sari et al.
in 2016, assesses nine symptoms of depression according
to DSM-IV criteria. Each of the nine questions in the

questionnaire is scored between 0-3 (Ranging from
"never" to " almost every day). Points are added for each
question and graded as 1-4 “minimal”, 5-9 “mild”, 10-14
“moderate”, 15-19 “moderately severe,” and 20-27
“severe depression” (6).

Statistical Analysis

The IBM SPSS 20 package program was used for
statistical analysis. To evaluate the data, frequency
distributions  (number, percentage) for categorical
variables and descriptive statistics (mean, standard
deviation) for numerical variables were used. The
Kolmogorov-Smirnov test was used to test the normality
assumption. Parametric tests were used in the comparison
analyses after the normality analyses. Independent
Samples t-test was used if there was a difference between
the two groups, and the One-Way ANOVA test was used
for more than two groups. Pearson Correlation Analysis
was used to determine the relationship between numerical
variables. The statistical significance level was accepted as
p <0.05.

RESULTS

Telephone interviews with patients were completed in an
average of 15 minutes. The mean age of the patients
participating in the study was 38.89+9.48 (min:22;
max:55), and the proportion of women was higher (68.2%;
n:30 female, 31.8%; n:14 male). Seven patients (15.9%;
n:7) had a chronic disease (Diabetes, hypertension,
hypercholesterolemia, etc.), and eight patients (17.2%)
were using regular medication. In addition, 59.1% (n:26)
of the patients had a history of previous surgery. There
were 19 patients (43.2%) who smoked. Of the patients,
84.1%; n:37 were married, 38.6%; n:17 were university
graduates, and 90.9%; n:40 had social security. It was
determined that more than half of the participants (56.8%;
n:25) were working, and 70.5 %; n:31 of them had a
monthly "balance of income and expenditure™ (Table 1).

DISCUSSION

This study evaluated the effect of technology use on the
neck and upper extremity musculoskeletal pain and
discomfort, and its relationship with the perceived pain and
fatigue level. The current study demonstrated that neck
(74%) and shoulder pain (60.8%) were the most common
musculoskeletal problems in university students. The
wrist-hand pain was the least common problem with a rate
of 16%. Although the results obtained were similar to
those in other studies, the frequency of neck and shoulder
problems was higher compared to the results of earlier
studies (23-27).
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Studies in the literature were generally conducted with
fewer cases and mostly evaluated the effect of only
computer use. In this study, students using mobile devices
were also evaluated. The fact that mobile device use
requires prolonged neck flexion and proximal muscle
stabilization may explain the high rate of neck and
shoulder pain detected in students. In addition, the pain
rates detected in students in the last 7 days in this study
were lower and closer to the examples in the literature.
Table 1. Sociodemographic characteristics

n (%)
Sociodemographic Characteristics
Gender Female 30(68.2)
Male 14(31.8)
Body Mass Index (kg/m?) 18.5-24.9 7(15.9)
(ideal weight)
25-29.9 15(34.1)
(overweight)
30-34.9 22 (%50)
(Class |
obese)
Marital Status Single 7(15.9)
Married 37(84.1)
Education Level Primary 7(15.9)
School
Middle 5(11.4)
School
High School 15(34.1)
University 17(38.6)
Social Security Presence Yes 40(90.9)
No 4(9.1)
Working Status Yes 25(56.8)
No 19 (43.2)
Your Income Income is less 6(13.6)
than expenses
Income 31(70.5)
equals
expense
Income more 7(15.9)
than expenses
General Health Conditions
Smoking Yes 19(43.2)
No 25(56.8)
Alcohol Yes 1(2.3)
No 43(97.7)
Presence of chronic disease Yes 7(15.9)
No 37(84.1)
Continuous Medication Status Yes 8(18.2)
No 36(81.8)
Previous Surgery Yes 26(59.1)
No 18(40.9)
Reason for Bariatric Surgery Excess 35(79.5)
Weight
Comorbid 9 (20.5)
Disease

Percentage out of 44 people was given.

General Health Conditions in Ramadan

It was determined that 45.5% of the patients within the
scope of the study fasted for the second time after bariatric
surgery. However, 84.1% did not consult a health
professional before starting the fast, and 70.5% did not
have any health screening. It was determined that more
than half of those who fasted (61.36%) had some health
problems during the month of Ramadan, and among these
problems, they mostly complained of heartburn (27.3%)
and indigestion (22.7%). In addition, 52.3% of the patients
reported that they experienced constipation during the
fasting period. Only one of the eight patients, determined
to use drugs continuously, stated that they had to change
their medication use due to the month of Ramadan (Table
2).

Nutritional Behaviors in Ramadan

It was stated that 25 patients (56.8%) experienced a weight
change during the month of Ramadan (Table 2), with the
change being in the direction of a decrease of
approximately 2-5 kilograms. It was determined that
38.6% of the participants made a change in their diet
during Ramadan, with the majority of this change being a
decrease in the number of meals. However, almost all
patients (97.7%) did not follow any particular diet. More
than half of them stated they did not consume solid and
liquid foods together during iftar. On the other hand, the
tendency to  consume  sweet/sweet/pastries/fried
foods/carbonated-sweetened beverages were relatively
high, and the frequency was more than five times a week
in some individuals (Table 2).

Changes in Sleeping and Eating Patterns

More than half of the participants (61.4%) stated that they
had a meal between iftar and sahur, and 38.6% indicated
that they consumed 0.5 liters of liquid in the same period.
While most subjects (84.1%) did not use any nutritional
supplements, only seven (15.9%) were taking vitamin-
based supplements. Examining the iftar and sahur patterns
of the individuals, it was determined that most of them
completed their meals (iftar and sahur) within periods not
exceeding 15 minutes. However, one out of every three
people did not have regular sahur. Most participants' time
between iftar and bedtime was four hours or more. On the
other hand, in 16 (36.4%) individuals, the time between
sahur and sleep time was only 30 minutes (Table 3).

No statistically significant correlation was found in the
correlation analysis between the mean values of the
nutrition data presented in Table 4 and the Patient Health
Questionnaire-9 scale scores of the patients (p>0.05). In
addition, there was no statistically significant difference
between the sexes in terms of hunger, satiety, and the
degree of desire to consume certain foods, according to the
frequency of consuming sweets/sweets/pastry/fried
foods/carbonated sugary drinks/whether there is a change
in weight/body mass index/presence of chronic disease
(p>0.05).

There was a statistically significant difference in the
degree of desire and desire to consume food according to
were consumed together solid and liquid foods were
consumed together (p<0.05). Accordingly, the degree of
desire and desire to consume food was higher in those who
consumed liquid and solid foods together.

Results of the Patient Health Questionnaire (PHQ-9)
The mean score of the patients on the Patient Health
Questionnaire-9 scale was 10.61+6.25 (min:0-max:24).
Accordingly, it was determined that 36 people (81.8)
stated that the patients experienced moderate depression
during the month of Ramadan and that this situation did
not cause any difficulties in their daily lives, seven people
(15.9) said that it caused a lot of problems, and one (2.3)
people said that it caused a lot of difficulties.

In the analysis performed to determine whether there was
a statistically significant difference between the scale
mean scores and the dual groups, it was seen that there was
no statistically significant difference between variables
such as gender, marital status, and smoking, but only a
statistically significant difference between the continuous
drug use status and the scale score averages (p<0.031).
Accordingly, it was found that those who used drugs
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Table 2. Characteristics of daily life/nutrition and general health status in Ramadan

Variable Category Category n (*%)
Conditions of Consulting Any Health Professional Before Starting Fasting Yes 7(15.9)
No 37(84.1)
Any Health Screening Before Starting Fasting Yes 13(29.5)
No 31(70.5)
How Many Times He Fasted After Bariatric Surgery 1 17(38.6)
2 20(45.5)
3 7(15.9)
Status of Experiencing Weight Change (in decreasing direction) Yes 25(56.8)
No 19(43.2)
Having Any Problems During Ramadan Yes 27
(61.36)
No 17
(38.63)
Heartburn 12(27.3)
Problems Experienced During the Month of Ramadan* Indigestion 10(22.7)
Vomiting 9(20.5)
Nausea 6(13.6)
Headache 6(13.6)
Weakness 4(9.1)
Do not have to take a break from fasting due to any problem during the month of | Yes 5(11.36)
Ramadan No 39(88.6)
Having to See a Physician for Any Problem Yes 3(6.81)
No 41(93.18)
Status of Experiencing Changes in Diet Yes 17(38.6)
No 27(61.4)
Reduction in Meal Amount 10(58.8)
Change in Diet** Change in Meal Times 3(17.6)
Increase in Meal Amount 2(11.8)
Reduction in the number of meals | 2(11.8)
A Special Dietary Presence Yes 1(2.3)
No 43(97.7)
Consuming Solid and Liquid Foods Together in Meals Yes 16(36.4)
No 28(63.6)
Consumption of Sweets/Sweets/Pastry/Fried Foods/Fizzy-Sweet Drinks in Yes 27(61.4)
Meals No 17(38.6)
Frequency of Consumption of Sweet/Sweet/Pastry/Fried Foods/Fizzy-Sweet <2 16(59.3)
Drinks/per week** <3-5 3(11.1)
>5 8(29.6)

*More than one option can be marked
**Calculated on participants who experienced a change in their diet

constantly had higher mean scores on the scale and felt
moderately depressed.

In the One-Way ANOVA test, which was performed to
determine whether there was a significant difference
between the scale mean scores and groups of three or more,
there was no statistically significant difference between
the independent variables and mean scale scores (p>0.05).

DISCUSSION

Nutritional Behaviors and Problems Experienced in
Ramadan

Ramadan fasting is a restricted diet (7). It causes
significant changes in individuals' lifestyles, diets, and
food quality (8). Furthermore, we know that the success of
bariatric surgery may vary depending on diet and
behavioral changes (9). Therefore, adopting new eating
habits, modifying daily routines, and fasting during the
post-surgical period may lead to undesirable problems.
Thus, the decision about fasting should be made in
coordination between the interdisciplinary bariatric team
which consists of a surgeon, nutritionist, etc., and the
patient (2,10). On the other hand, it was determined that

most of our patients did not consult any health professional
and did not have a health screening. This suggests that
patients May have a low awareness of potential problems
that could develop. For this reason, the training to be given
by health professionals after bariatric surgery should
include fasting situations and points that should be
considered if there is no harm in fasting.

Specific meal composition and portion sizes for Muslims
during Ramadan vary from daily life (7). With iftar, the
daily fast opens and represents the highest calorie intake of
the day for many. Cultural practices during iftar vary, and
overeating may occur due to frequent consumption of
fried/oily/sugar-rich, high-calorie meals (11). The results
of our research support these data. The tendency of
patients to consume sweet/sweet/pastry/fried
foods/carbonated-sweetened beverages during Ramadan is
relatively high, and the frequency is more than five times
a week in some people. Prolonged fasting leads to a strong
desire to eat larger meals quickly, consuming high- calorie
ingredients such as sweet/fried/fizzy-sugar foods.
However, generally accepted recommendations are to start
the iftar meal with hot liquids, avoid high sugar, salt, and
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fat content, and aim for a daily protein intake of 60-80 g
(10).

In addition, another recommendation after bariatric
surgery is that the daily fluid consumption of patients
should be at least two liters, and fluid intake should be
terminated at least 30 minutes before meals and started 30
minutes after meals (10).

Table 3. Changes in sleeping and eating patterns during
Ramadan

Table 4. Degree of hunger, fullness, and desire to consume
certain foods during Ramadan

Mean£SS (min-max)*
5.02+2.79 (0-10)
6.57+2.57(1-10)
6.57+2.32(1-10)

Your Degree of Hunger

Your Degree of Satiety

Your Degree of Physical
Satisfaction

Your Degree of Desire and
Desire to Consume Food

5.80+2.80(0-10)

Variable Category n (*%) b
0 7(15.9) Your Desire to Eat Sweet 5.39+3.23(0-10)
. 1 27(61.4) Foods __
Number of Meals Dur_mg the 2 7(15.9) Your Desire to Eat Salty 5.20+2.51(0-10)
Period After Iftar Until Sahur : Foods
3 1(2.3) Your Desire to Consume 4.25+3.21(0-10)
5 2(4.5) Spicy Foods
0.5 litre 17(38.6) Your Desire to Consume Fatty 2.84+2.82(0-10)
The Amount of Liquid 1 litre 12(27.3) Foods
Consumed During the Period 1.5 litre 7(15.9) *Mean+Standard Deviation (Minimum-Maximum)
After Iftar Until Sahur 2 litre 6(13.6) According to our findings, more than one-third of the
2.5 litre 2(4.5) patients (36.7%) did not comply with the eating
Use of Nutritional Yes 7(15.9) recommendations during the postoperative period and
Supplements No 37(84.1) consumed solid and liquid foods together. In addition, in
15 min 32(72.7) our study, it was determined that more than one-third
Average Iftar Time/min 30 min 10(22.7) (38.6%) of thg patients made f:ha_n_ges to their diet d_uring
45 min 1(2.3) Ramadan, With the most significant change being a
60 min 1(2.3) decrease in the amount of food consumed at meals.
1 0 The effects of Ramadan fasting on dietary habits and, thus,
2 2(4.5) on body mass show heterogeneous results. While some
Average Time/hour Between 3 6(13.6) studies show a decrease in body mass, some reveal no
Iftar and Sleep Time 4 15(34.1) change, and some indicate that people experience weight
5 13(29.5) gain (7). In our study, all patients who reported
>5 saat 8(18.2) experiencing a weight change reported weight loss. It is
o Yes 29(65.9) thought that studies aimed at being cautious in food intake
Regular Sahur Situation No 15(34.0) due to the patient's concerns about regaining weight are
15 min 36(81.8) effective in thIS sitgation. o
_ ) 30 min 6(13.6) A_\Ith_oygh fasting in healthy |nd_|V|duaIs d.oes not have
Average Sahur Time/min 25 min 123) significant adverse effects, fasting, especially on long
60 min 1(2:3) summer days, may cause dehydration in patients after
<15 min 6(13.6) bariatric surgery. Long-term fasts can cause people to w_ant
_ 15 min 20(455) to eat larger amounts of food more qU|cI_<Iy when bregkmg
The Time Between the End - the fast (1). It was reported that consuming meals quickly,
30 min 8(18.2) . . . :
of Sahur and the Adhan 25 min 5(1L4) without chewing well, and in large bites may cause
60 min 5(11'4) complaints such as pressure or pain |n.the upper abdomen
<15 min 10 '3) or chest, nausea, _and_ voml_tlng in patlents (11).. It can be
_ ' predicted that this risk will be higher, especially after
_ 15 min 7(15.9) restrictive procedures such as sleeve gastrectomy. As a
Average Time Between 30 min 16(36.4) matter of fact, in our study, it was determined that the
Sahur and Bedtime 45 min 5(11.4) patients most frequently experienced complaints such as
60 min 7(15.9) heartburn, indigestion, and vomiting, respectively, during
>60 min 8(18.2) Ramadan. This situation may cause both patient comfort
Yes, | have 3(6.8) and risk of malnutrition and dehydration. Patients are
Experiencing Any Changes ?(':sm:fﬁ advised to eat smaller and more frequent meals, by
in Bowel Habits : 23(52.3) increasing dietary protein, rather than one large meal, after
constipated . .
No 18(40.9) prolonged fasting (2). On the other hand, it was observed

that a significant portion of our patients completed iftar
and sahur in less than half an hour with higher-calorie
foods. In addition, on days when Ramadan coincides with
the hot summer months, it is crucial to stay hydrated by
consuming enough fluids to prevent dehydration.
Therefore, drinking sufficient fluids between iftar and
sahur (2,10,13). Our study observed that the number of
meals between iftar and sahur varied between 0-5, and the
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Table 5. Comparison of patient health questionnaire-9 mean scores in terms of descriptive characteristics

Demographic features Category n Mean +SD t p?
Gen(-:ier W“z;:” ig 181.6870 232 1.896 0.065
Marital status B l\g?rzgleed 377 1(2)?71 2?2 -0.901 0.373
e e = L B
Somal- security T\E)S "f ig;g gég 0.544 0.589
o m ae| ST T
Chro-nlc disease - T\I%S 377 196.15349 ggg -0.674 0.504
Co.ntlnuous medication use Kﬁ)s 386 19%6867 ggi 2.226 0.031*
Prior j'surgery status T\I%S ig 191'.6994 ggg -1.180 0.245
Workln? status T\I?)S ig 192-.3321 Zgg -1.602 0.117
Health Check Before Yes 13 9.23 7.11

Fasting No 31 11.19 5.88 -0.949 0.348
Reason for Bariatric Overweight 35 10.45 6.15

Surgery Comorbid diseases 9 11.22 6.97 -0.324 0.748
NaUSféé-l in -Ramadan KIE;S 368 1322 ‘6138 0.440 0.663
Vomiting in Ramadan T\I?)S 395 iéii ggg 1.045 0.302
Ramadan h.eadache KIE;S 368 1322 238 0.440 0.663
ﬁeartburn in Ramadan KIE;S ég 192-5646 22; 1.759 0.087
Indigestion in Ramadan T\E)S %2 iggg gig 1.087 0.283

a:Independent-Samples T test*: p<0.05

fluid consumption was below 2 liters in four out of five
patients. It was determined that one out of every three
patients did not have regular sahur, and the fasting period
was prolonged. Patients' need for multivitamin
supplements may increase during fasting. Therefore,
vitamin and mineral supplements should be taken at doses
recommended by the doctor (2,10). However, it is
observed that the vast majority of patients (84.1%) fail to
notice it. To prevent possible negative consequences,
informing patients about these issues in more detail in the
early postoperative period seems necessary.

It is reported that patients who fast during Ramadan
complain of exacerbation of new or existing
gastrointestinal problems, most commonly indigestion and
heartburn (12). In particular, it was found that Ramadan
fasting changes the circadian rhythm and causes an
increase in daytime stomach acidity (13). Proton pump
inhibitors are used empirically in fasting patients, as such
patients have reported that their symptoms are well
controlled with these drugs (12). However, no patient in
our study stated that they used a proton pump inhibitor.
Four patients indicated they had to take a break from
fasting due to their complaints. All patients who take a
break from fasting are those who fast for the first time.
Only one patient applied to a dietitian and followed a
special diet during Ramadan. These data suggest that the

lack of knowledge and experience in individuals fasting
for the first time causes the fear of experiencing health
problems again and makes people worry about the process.
It is stated that most of the upper gastrointestinal
symptoms are related to dietary components such as
carbohydrate, fat, and protein intake (14). However, many
patients may develop similar gastrointestinal symptoms
after bariatric surgery (15,16). This risk increases with the
changing eating habits during Ramadan. It is observed that
patients often experience constipation problems as well as
symptoms such as heartburn, indigestion, nausea and
vomiting, headache, and weakness. At this point, it is
essential to make changes in the patients' dietary
components and refer them to a specialist.

Although different sleep patterns are observed during
Ramadan, it is known that sleep duration is reduced, and
sleep is fragmented in most individuals (17). Our study
determined that approximately one in every five patients
(18.2%) experienced variable waking times after iftar or
sahur (Table 3). Furthermore, it is known that body
temperature drops at the onset of sleep, and increases in
body temperature increase wakefulness. In this context,
eating late at night can cause an increase in body
temperature and prolong the time it takes to fall asleep
(18). On the contrary, one out of every six patients sleep
within 15 minutes after sahur. In addition, sleeping with a
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full stomach negatively affects sleep quality by causing
gastroesophageal reflux and decreased diet-induced
thermogenesis (18).

It is stated that fasting has a positive effect on the mental
health of individuals, and the psychological well-being of
those who fast increases (19, 20). However, the effects of
bariatric surgery on depression and anxiety are unclear.
While some studies report a decrease in depression and
anxiety symptoms in the postoperative period (21), others
report an increase in postoperative major depression (22).
Our study determined that the patients had a moderate
level of depression, and almost one out of every five
patients stated that this condition significantly affected
their daily life. Changes in eating and sleeping patterns
may explain this situation. For this reason, it is crucial to
provide counseling before fasting to identify and correctly
guide patients who may be at risk.

CONCLUSION

In conclusion, this study showed that patients experienced
some gastrointestinal and psychosocial problems during
Ramadan fasting after sleeve gastrectomy, which is a
restrictive procedure. It is observed that the majority of
these problems stem from the patients' inadequate eating
habits. For this reason, getting support from relevant
health professionals, at least before the month of
Ramadan, is essential in solving this problem. The lack of
guidelines or clear recommendations regarding Ramadan
fasting after metabolic/bariatric surgery is a critical
shortcoming for clinicians. This is the first study
conducted during the month of Ramadan on the subject in
Turkish society and may guide future studies in terms of
drawing attention to the problem and its potential
solutions.
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The Histopathological Effects of Immobilization Stress on Rat Testis Tissue, and
The Protective Role of Lavender Essential Oil
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ABSTRACT

Aim: Stress can lead to various physiological and psychological disorders and also has a significant effect on male
reproductive health. Although the effects of stress on female fertility have been extensively studied, its impact on male
fertility is relatively under-researched. This study set out to examine the potential protective effect of lavender essential
oil (LEO) against testicular damage induced by immobilization stress in rats.

Material and Methods: Twenty-four male Wistar Albino rats were randomly divided into four groups: Control (C),
Stress (S), LEO (L) and Stress + LEO (S+L). Immobilization stress was applied to the S groups for 14 days, and LEO
was administered to the relevant groups by inhalation. The testicular tissues obtained at the end of the experiment were
stained with hematoxylin & eosin and Masson’s trichrome for histopathological evaluation. Hematoxylin-eosin-stained
testicular sections of all groups were evaluated semi-quantitatively.

Results: That evaluation revealed significant degenerative changes, irregular seminiferous tubules, and interstitial edema
in the testicular tissues from the S group. In contrast, the stress-induced damaged tissue in the S + L group exhibited a
significant improvement in morphology.

Conclusion: This study demonstrates the potential protective effects of LEO against testicular damage induced by
immobilization stress. The administration of LEO partially preserved the structural integrity of the testicular tissue by
mitigating histopathological alterations caused by stress. These findings suggest that LEO may be considered as a
supportive therapeutic agent against stress-related male reproductive damage.

Keywords: Immobilization stress; lavender essential oil; testis tissue.

Hareketsizlik Stresinin Si¢an Testis Dokusu Uzerindeki Histopatolojik Etkileri ve Lavanta

Esansiyel Yagimin Koruyucu Rolii
OZET
Amag: Stres ¢esitli fizyolojik ve psikolojik bozukluklara yol agabilir ve ayrica erkek {ireme sagligi izerinde 6nemli bir
etkiye sahiptir. Stresin kadin dogurganlig1 iizerindeki etkileri kapsamli bir sekilde incelenmis olsa da, erkek dogurganligi
tizerindeki etkisi nispeten az arastirilmistir. Bu ¢alisma, lavanta esansiyel yaginin (LEO) siganlarda immobilizasyon stresi
ile indiiklenen testis hasarina kars1 potansiyel koruyucu etkisini incelemeyi amaglamistir.
Gerec¢ ve Yontemler: Yirmi dort erkek Wistar Albino sigani rastgele dort gruba ayrildi: Kontrol (C), Stres (S), LEO (L)
and Stres + LEO (S+L). Stres gruplarma 14 giin boyunca immobilizasyon stresi uygulandi ve LEO ilgili gruplara
inhalasyon yoluyla verildi. Deneyin sonunda elde edilen testis dokular1 histopatolojik degerlendirme i¢in hematoksilin ve
eozin ve Masson trikromu ile boyandi. Tiim gruplarin hematoksilin-eozin boyali testis kesitleri yar1 kantitatif olarak
degerlendirildi.
Bulgular: Bu degerlendirme, S grubundaki testis dokularinda 6nemli dejeneratif degisiklikler, diizensiz seminifer tiibiiller
ve interstisyel 6dem ortaya koydu. Buna karsilik, S + L grubundaki stres kaynakli hasarli doku, morfolojide 6nemli bir
iyilesme gosterdi. Bu bulgular, LEO'nun antioksidan ve anti-inflamatuar 6zellikleri nedeniyle immobilizasyon stres
kaynakli testis hasarini hafifletebilecegini diistindiirmektedir.
Sonug¢: Bu calisma, lavanta esansiyel yaginin (LEO), immobilizasyon stresi ile indiiklenen testikiiler hasar1 hafifletmede
potansiyel koruyucu etkileri oldugunu gostermektedir. LEO uygulamasi, stresin neden oldugu histopatolojik bozukluklari
azaltarak testis dokusunun yapisal biitiinliigiinii kismen korumustur. Bu sonuglar, LEO’nun stres kaynakli erkek iireme
hasarina kars1 alternatif bir destekleyici tedavi olarak degerlendirilebilecegini diisiindiirmektedir.
Anahtar Kelimeler: Hareketsizlik stresi; lavanta yagi; testis dokusu.
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INTRODUCTION

Stress is an inevitable phenomenon in today's world, and
one that leads to various physical and psychological
problems. Stress factors that disrupt the internal and
external environment of the organism and disturb the
dynamic state are thought to cause biochemical and
functional changes, especially in the endocrine system and
nervous system, leading to various complications in the
organism and also affecting reproduction (1).

Although the effects of stress on female patients have
been well studied, less is understood about the impacts of
emotional stress on the male partner. It has been suggested
that stress and depression, both commonly encountered
phenomena, reduce the levels of testosterone and
luteinizing hormone (LH) in the blood, disrupt the
functioning of the testis, and thus impairing sperm
production and lowering sperm values. Studies have
shown that stress impairs fertility, suppresses libido,
causes testicular degeneration, and results in deterioration
of semen quality (1,2).

The use of alternative and complementary therapies
together with modern therapeutic approaches is becoming
increasingly popular. Aromatherapy is one such
complementary therapy. This involves the application of
essential oils as the principal agent in the treatment of
various diseases. Essential or volatile oils are obtained
from the flowers, stems, leaves, roots, fruits, and other
parts of a particular plant through various methods. The
principal modes of use include inhalation, local
application, and baths. Aromatherapy is used in the
treatment of numerous disorders, such as depression,
infertility, indigestion, headache, insomnia, muscle pain,
respiratory problems, skin diseases, swollen joints, and
urinary complications (2). However, rather than relying on
the ingestion of wvarious plant-based products,
aromatherapy is based on the inhalation of aromas for
which therapeutic and psychological properties have been
claimed (3).

LEO exerts refreshing and relaxing effects that reduce
stress, anxiety, depression, and insomnia (4). There are
many types of LEO, the species employed for therapeutic
purposes being Lavandula angustofolia, or medical LEO.
This type grows at higher altitudes, and its therapeutic
effects depend on various factors, including even the time
when the plant is collected (5). Due to its high levels of
therapeutically active compounds, it exhibits numerous
health benefits, partly as a result of its antioxidant and anti-
inflammatory activities (6). Lavandula stoechas essential
oils (LEO) have recently been shown to be capable of
lowering blood sugar levels and providing protection
against alloxan-induced oxidative stress in rats (5).

The modern world contains numerous stress factors. There
is therefore an urgent need for a herbal substance capable
of both relieving stress and representing an alternative to
various drugs that are actively used but whose reliability is
controversial. Determining whether medicinal LEO affects
testicular tissue in the face of stress and achieving a
morphological understanding of possible changes may
open a new perspective for future studies on LEO as a
potential alternative in the amelioration of stress-related
fertility problems.

MATERIAL AND METHODS

The creation of the experimental model

Twenty-four male Wistar Albino rats, 12 weeks of age and
weighing 200-250 g, were used in this study. Four groups
of six animals were constituted. All experimental animals
were obtained from the Adiyaman University
Experimental Animals Center following receipt of
approval from the Adiyaman University Experimental
Animals Ethics Committee (no. 2024/015 dated
02.05.2024), and all experimental procedures were
performed in this center according to the principles of the
Guide for the Care and Use of Laboratory Animals. The
rats were housed in rooms with a room temperature of 22
+200 C, in a 12-hour light/dark cycle, and with ad libitum
access to food and water throughout the study. The
experimental groups were formed as follows;

Control (C): This group was not administered any
treatment during the experiment.

Stress (S): The animals in this group were subjected to
immobilization stress for 4 hours a day for 14 days (7).
LEO (L): The animals in this group inhaled LEO (%35,67
Linalyl anthranilate, %33,68 Linalool; Producer: Art de
Huile, SFA) throughout the experimental period (8).
Stress + LEO (S+L): The animals in this group inhaled
LEO and were also exposed to immobilization stress
throughout the experiment.

The procedure for applying immobilization stress to the S
and S+ L groups was as follows: The animals were
immobilized by being placed into a semi-cylindrical
acrylic tube (4.5 cm wide and 12 cm long) with suitable
holes for breathing. Chronic immobilization stress was
applied by keeping them immobilized in this way for
specific periods of time during the 14 days study period.
The application was carried out for 2 hours in the morning
(09:30-11:30) and 2 hours in the afternoon (14:30-16:30).
At the end of the experiment, all rats were sacrificed by
decapitation. Testicular tissue samples were removed and
placed in fixation solutions.

Histological procedures

Following fixation, the testicular tissues were subjected to
dehydration and polishing in accordance with routine
histological procedures. Next, the tissues were embedded
in paraffin blocks, from which 5 pm-thick sections were
collected for histological analysis. The sections were then
deparaffinized and stained with hematoxylin & eosin
(H&E) and Masson’s trichrome dye. Histopathological
examination was performed under a microscope with a
Carl Zeiss digital camera attachment (Carl Zeiss
Microscopy GmbH 07745 Jena, Germany).
Histopathological scoring

In this context, 10 different areas in each section were
examined under a light microscope using a 10x lens. The
possible score range was between 0 and 3, and the sections
were scored semi-quantitatively from 0 to 3. According to
this scoring, the absence of pathology was scored as 0, the
presence of mild pathology as 1, the presence of moderate
pathology as 2, and the presence of severe pathology as 3
(9). Quantitative results were obtained by making
comparisons between groups. All parameters were
evaluated independently by an expert histologist who was
unaware of the study groups.
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Statistical Analyses

Numerical data were analyzed using SPSS software (SPSS
version 21.0; SPSS Inc., Chicago, IL, USA) and expressed
as mean * standard deviation. Normality (Shapiro-Wilk)
and homogeneity tests confirmed that all four groups
followed a normal distribution. Differences between
groups were compared using one-way ANOVA. Tukey’s
post hoc test was applied for multiple comparisons. The
results were evaluated within a 95% confidence interval,
and a p-value of <0.05 was considered statistically
significant.

RESULTS

Histopathological Findings

Histopathological evaluation of the C and L groups
revealed a normal histological architecture in the
seminiferous tubules, seminiferous epithelial cells, and
interstitial connective tissue. The spermatogonia, primary
spermatocytes, and spermatids that constituted the
spermatogenetic series were regularly arranged on the
walls of the seminiferous tubules. No pathology was
observed in the evaluation (Figures C1, C2 -L1, L2).
Histopathological evaluation of the S group revealed
significant morphological changes compared with the C
and L groups. Degeneration was observed in the
seminiferous epithelium, together with irregular
seminiferous tubule shapes, and edema findings in the
interstitial connective tissue (Figures S1-3). Examination
of the S+ L revealed a similar structure to those in the C
and L groups due to the protective effect of LEO.
Seminiferous tubule regularity was preserved, and a
decrease was determined in the interstitial connective
tissue edema. Some signs of degeneration were present in
the seminiferous epithelium (Figures S+L1-2). The tissue
samples from each group were surrounded by the tunica
albuginea, dense connective tissue (Figures C3-S3-L3-
S+L3).

Figure 1. (C1-3): Images of testicular tissue from the C
group, (S1-3): Images from the S group, (L1-3): Images
from the L group, (S+L1-3): Images from the S + L group.
(C1, S1, L1 and S+L1; x10 objective lens magnification,
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C2-3, S2-3, L2-3 and S+L2-3 and x40 objective lens
magnification; 1 and 2 H&E staining, 3 Masson’s
trichrome staining) sf; seminiferous tubules, ta; connective
tissue sheath, arrow; seminiferous epithelial degeneration,
star; edema in the interstitial connective tissue area.
Histopathological scoring

When hematoxylin-eosin-stained testicular sections of all
groups were evaluated semi-quantitatively in terms of
degeneration in the seminiferous epithelium and irregular
shapes of the seminiferous tubules, no statistically
significant difference was found between C, S, L and S+L
groups (p>0.05) (Fig. 2, 4). When the groups were
compared in terms of edema formation in the interstitial
connective tissue, it was seen that edema formation
increased in S group compared to C group (p<0.01) (Fig.
3). Similarly, the increase in edema in S group compared
to S+L group was statistically significant (Fig.3). On the
other hand, there was no statistically significant difference
between S and L groups (p<0.05) (Fig.3).

Degeneration seminiferous epithelium

2.0

1.5=

1.0

0.5+

0.0 T T
c S L S+L

Groups

H-score (arbitrary unit)

Figure 2. Semi-quantitative evaluation of degeneration in
the seminiferous epithelium parameter in all groups
(mean£SD).

Irregular seminiferous tubule
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c S L

Groups
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T
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Figure 3. Semi-quantitative evaluation of irregular shapes

of the seminiferous tubules’ parameter in all groups
(mean£SD).
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Figure 4. Semi-quantitative evaluation of edema
formation in the interstitial connective tissue parameter in
all groups. Differences at the level of p<0.05 were shown
with “*” while differences at the level of p<0.01were
pointed out by “**” (mean+SD).

DISCUSSION

The rise in human infertility that may result from
physiological and psychological stress has recently
attracted considerable attention. Although stress-induced
testicular dysfunction and the pathological characteristics
thereof have been well described in rats, the animal models
used are unsatisfactory and the results are contradictory. In
the present study, the adverse effects of immobilization
stress on male infertility in adult rats were evaluated
histopathologically, and the potential protective role of
LEO was investigated on the basis of its antioxidant
activities. The findings revealed that stress caused
significant damage to the testicular architecture, while the
application of LEO significantly alleviated this.
Experimental studies attempt to understand the effects of
stress on human tissues by exposing animals to different
stresses. Several studies have observed deleterious effects
on the hormonal system and reproductive health. In the
current study, Wistar Albino rats were subjected to
immobilization in order to mimic physiological and
psychological stress. The immobilization stress model is
generally regarded as easily implemented and effective.
Various studies have shown that stress causes free radical
formation and oxidative tissue damage. Immobilization
stress disrupts the body's antioxidant balance by causing
overproduction of reactive oxygen species (ROS). The
organic balance between ROS and antioxidants is highly
significant in normal sperm physiological processes such
as capacitation, hyperactivation, acrosome reactions, and
signaling processes needed to achieve fertilization (10).
When the antioxidant defense mechanism is disabled,
sperm functions deteriorate  significantly. These
disturbances cause peroxidative damage to the sperm
plasma membrane, extensive damage to DNA, proteins
and lipids, and male infertility through mechanisms that
include apoptosis (11). Karna et al. (2020) examined
testicular dysfunction due to immobilization stress and

reported that this induces oxidative stress by reducing
testicular superoxide dismutase, glutathione peroxidase
(GPx), glutathione peroxidase-4 (GPx 4), catalase, nuclear
factor erythroid 2-related factor 2, and heme oxygenase 1)
levels and increasing those of malondialdehyde (MDA)
and ROS/reactive nitrogen species. However, they
observed that oxidative stress induced by immobilization
stress led to an absence of spermatozoa, irregular
seminiferous tubules, and vacuolated seminiferous tubules
exhibiting degeneration in testicular tissues (12).
However, another study exposed animals to restraining
stress for seven days and then examined their testicular
tissues. Histological examination revealed a low sperm
mass in the epididymal lumen and some atrophy in the
seminiferous tubules (13). The results of the present study
are consistent with this literature. The group exposed to
stress only exhibited notable pathological changes, such as
irregularities in seminiferous tubules, degeneration in
epithelial tissue, and edema between tissues. This suggests
that stress disrupts the antioxidant defense system,
adversely impacts affects sperm production, and causes
deterioration in testicular structure.

LEO is a natural ingredient with a long history of use in
traditional and complementary medicine. Known for its
antioxidant, anti-inflammatory and relaxing effects, LEO
also provided remarkable protection in this study (14,15).
No deleterious findings in testicular tissue were observed
in the group given LEO. Seminiferous tubule disorders and
edema, especially in the S group, can be regarded as clear
indicators of testicular damage, LEO application
significantly alleviated these findings. LEO possesses the
capacity to scavenge free radicals such as hydroxyl radical
(OH®), the main cause of lipid peroxidation, due to the
phenolic compounds it contains. Sperm cell membranes
are rich in polyunsaturated fatty acids and are highly
susceptible to free radical attacks. Lipid peroxidation of
sperm cell membranes is therefore a form of cell damage
induced by ROS. A previous study reported that LEO
played a potential protective role against the decrease in
sperm quality and sperm motility resulting from the
increase in ROS induced by malathion (1). Similar effects
have been reported in previous studies. Researchers have
reported that LEO reduces oxidative damage and preserves
the body's natural balance (16,17). Hamidi et al. (2015)
investigated the protective role of LEO in impaired
spermatogenesis caused by cadmium chloride in rats and
observed that it significantly reduced the increased MDA
levels caused by cadmium chloride exposure. They also
concluded that it regulated total antioxidants, LH, and
testosterone levels, and improved semen parameters
impaired by cadmium chloride (18). When all these
findings are evaluated together, it may be concluded that
LEO significantly alleviates histopathological damage
caused by chronic stress in testicular tissue due to its
antioxidant and cell protective effects. LEQ's capacity to
scavenge free radicals and its potential to protect sperm
membranes against oxidative stress suggest that it may
have positive effects on male reproductive health. In line
with the previous literature, this study is consistent with
the protective effect of LEO on testicular structure.
However, this effect can be demonstrated more
comprehensively with future studies at both experimental
and clinical levels. In conclusion, LEO can be considered
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as a protective support element against reproductive
system disorders caused by immobilization stress.

In our study, the absence of biochemical evaluation of
oxidative stress markers constitutes one of its limitations.
Oxidative stress markers such as malondialdehyde
(MDA), superoxide dismutase (SOD), catalase (CAT),
glutathione (GSH), and glutathione peroxidase (GPx) are
critically important for confirming the presence and extent
of oxidative damage and antioxidant defense, particularly
in stress-related studies. The inclusion of such parameters
could have strengthened the interpretation of the
antioxidant potential of LEO and its protective mechanism
against testicular damage. Therefore, future studies should
incorporate comprehensive biochemical assessments
alongside  histological and  immunohistochemical
evaluations to better elucidate the relevant molecular
pathways.

CONCLUSION

Modern life can produce a constant state of stress, which
is capable of affecting numerous systems, including male
reproductive health. The data from this study show that
LEO can play a supportive role in reducing these stress-
related damages. We think that such natural support may
become increasingly important, especially in the context
of complementary methods such as aromatherapy.
However, more extensive studies, supported at the
molecular level and involving different doses and
application times, are now needed in order to establish
whether this effect also applies to humans.
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ABSTRACT

Aim: This study aimed to evaluate the clinical characteristics and outcomes pregnant women in the third trimester
presenting to the emergency department with vaginal bleeding.

Material and Methods: This retrospective, observational study included pregnant women at >28 weeks of gestation
who presented to the ED with vaginal bleeding between January 2013 and December 2023. Demographic
characteristics, parity, gestational age, timing of admission, bleeding severity, initial vital signs, laboratory results, and
clinical outcomes (delivery, admission, discharge, miscarriage risk) were analyzed.

Results: A total of 1263 pregnant women were included. The most frequent complaints were spotting (49.9%) and
active vaginal bleeding (46.8%), accounting for over 96% of all visits. Of all patients, 33.7% were hospitalized, 12.9%
delivered, and 15.1% were categorized as miscarriage risk. Heavier bleeding was significantly associated with both
delivery and miscarriage risk (p<0.001). Deliveries occurred more frequently at night (00:00-05:59), while
miscarriage risk peaked during evening admissions (18:00-23:59). Parity was significantly associated with outcomes:
multiparous women were more likely to deliver (10.7% vs. 5.8%), whereas primiparous women had higher miscarriage
risk (59.3% vs. 44.0%; OR=1.89, 95% CI: 1.45-2.47, p<0.001).

Conclusion: Third-trimester vaginal bleeding is a complex emergency with variable outcomes depending on bleeding
severity, timing of presentation, and parity. Emergency physicians and obstetricians should recognize these risk
patterns and collaborate closely in managing such cases. Development of evidence-based protocols may improve
maternal and fetal outcomes in this high-risk population.

Keywords: Third trimester bleeding; emergency department; vaginal bleeding; obstetric emergencies; maternal
outcomes.

Uciincii Trimesterde Vajinal Kanama Sikayetiyle Acil Servise Basvuran Gebelerde Klinik

Sonuclarin 10 Yillik Retrospektif Analizi
0Z
Amag: Bu calisma, iiglincii trimesterde vajinal kanama sikayetiyle acil servise bagvuran gebelerin klinik 6zelliklerini
ve sonuglarini degerlendirmeyi amaglamaktadir.
Gerec ve Yontemler: Bu retrospektif, gozlemsel ¢aligmaya, Ocak 2013—Aralik 2023 tarihleri arasinda >28. gebelik
haftasinda olup vajinal kanama nedeniyle acil servise bagvuran gebeler dahil edildi. Demografik veriler, parite, gebelik
haftasi, bagvuru zamani, kanama siddeti, vital bulgular, laboratuvar sonuglar1 ve klinik sonuglar (dogum, yatis,
taburculuk, diisiik riski) analiz edildi.
Bulgular: Calismaya toplam 1263 gebe dahil edildi. En sik bagvuru nedeni %49,9 ile lekelenme tarzi kanama, ikinci
sirada ise %46,8 ile aktif vajinal kanama yer aldi. Ttim hastalarin %33,7’si hastaneye yatirildi, %12,9’u dogum yapti,
%15,1°1 diisiik riski olarak degerlendirildi. Kanama siddeti arttikga dogum ve diisiik riski oranlart anlaml sekilde
yiikseldi (p<0,001). Gece saatlerinde (00:00-05:59) dogum oranlar1 daha yiiksek bulunurken, aksam bagvurularinda
(18:00-23:59) diisiik riski en fazla goriildii. Parite ile sonuglar arasinda anlamli iligki saptandi; multipar hastalarda
dogum orani daha yiiksekken (%10,7 vs. %35,8), primipar hastalarda diisiik riski daha yiiksekti (%59,3 vs. %44,0;
OR=1,89, %95 GA: 1,45-2,47, p<0,001).
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Sonuc: Ugiincii trimester vajinal kanamalari, kanama
siddeti, bagvuru zamani ve pariteye gore degisken klinik
sonuglar dogurabilen 6nemli obstetrik acillerdir. Acil tip
ve kadin dogum hekimlerinin bu risk desenlerini tanimasi
ve multidisipliner is birligi icinde hareket etmesi
gerekmektedir. Kanita dayali protokollerin gelistirilmesi,
bu yiiksek riskli grupta maternal ve fetal sonuglari
iyilestirebilir.

Anahtar Kelimeler: Uciincii trimester kanamalar1; acil
servis; vajinal kanama; obstetrik acil; maternal sonuglar.

INTRODUCTION

Vaginal bleeding during pregnancy, particularly in the
third trimester, poses significant risks for both maternal
and fetal morbidity and mortality. Third-trimester bleeding
is among the leading causes of emergency department
(ED) visits in pregnant women and often necessitates
prompt and accurate clinical decision-making (1,2).

The most common etiologies of third-trimester bleeding
include placenta previa, placental abruption, cervical
ectropion, vaginal or cervical infections, cervical
insufficiency, abnormal placentation, coagulation
disorders, and idiopathic causes (3-5). Among these,
placenta previa and placental abruption are particularly
critical, as they may result in severe hemorrhage and
require urgent obstetric intervention (6). Previous studies
have demonstrated that the clinical course of such
conditions may vary depending on gestational age, parity,
time of admission, and severity of symptoms (7).
Although emergency departments are frequently the first
point of contact for obstetric emergencies, systematic and
comprehensive data on third-trimester vaginal bleeding
cases in the ED setting remain limited. While the definitive
diagnosis and management are typically carried out in
obstetrics departments, timely triage and referral by
emergency physicians are crucial for improving maternal
and fetal outcomes (8).

While the maternal and fetal outcomes of third-trimester
bleeding have been evaluated in several studies, few have
explored the associations between clinical outcomes and
factors such as time of presentation (e.g., time of day, day
of the week), parity, bleeding severity, and presenting
complaint in an integrated manner (5,8,9). Moreover,
retrospective observational studies addressing these
variables comprehensively in a single-center emergency
context are still scarce.

The present study aims to analyze the clinical
presentations, bleeding characteristics, temporal patterns,
and obstetric outcomes of pregnant women presenting to
the emergency department with third-trimester vaginal
bleeding. By identifying patterns and associations among
these variables, this study seeks to enhance the clinical
awareness of emergency physicians and contribute to more
effective management strategies in obstetric emergencies.

MATERIAL AND METHODS

Study Design, Participants, and Ethical Considerations
This single-center, retrospective, descriptive, and
analytical observational study was conducted at Diizce
University Faculty of Medicine as a collaboration between
the Department of Emergency Medicine and the
Department of Obstetrics and Gynecology. The aim was to
evaluate the clinical characteristics and outcomes of third-

trimester pregnant patients (>28 weeks of gestation) who
presented to the emergency department with complaints of
vaginal bleeding between January 1, 2013, and December
31, 2023.

Eligible participants were identified through the hospital’s
electronic health records system using ICD-10 diagnostic
codes related to obstetric hemorrhage, such as vaginal
bleeding, placental abruption, placenta previa, and
unspecified third-trimester bleeding. Only those with a
confirmed gestational age of 28 weeks or greater at
presentation, a primary complaint of vaginal bleeding, and
complete medical documentation were included. Patients
were excluded if they were in the second trimester, if
bleeding was not the main complaint, or if relevant clinical
data were missing or incomplete. In cases of multiple
presentations during pregnancy, only the first third-
trimester visit was included in the analysis to preserve data
independence.

After applying these criteria, a total of 1263 pregnant
women were identified and included in the final analysis.

The study protocol was approved by the Non-
Interventional Clinical Research Ethics Committee of
Diizce University (Approval No: 2024/184 / Date:
04/11/2024). The study was conducted in accordance with
the principles of the Declaration of Helsinki (2013
revision) and the relevant national and institutional
regulations. Patient confidentiality was strictly maintained
throughout the study. Although the study was retrospective
in nature, written informed consent had been obtained
from all participants during their clinical care, in line with
institutional policies applicable at the time of data
collection.

This study adhered fully to the STROBE (Strengthening
the Reporting of Observational Studies in Epidemiology)
guidelines to ensure methodological transparency,
comprehensive reporting, and reproducibility. The
STROBE checklist was followed in designing the study,
structuring data collection, and preparing the manuscript
(10).

Data Collection Process

All relevant data were retrospectively extracted from the
hospital’s electronic medical record system and cross-
validated through manual review of physical patient charts
when necessary. For each eligible participant, detailed
clinical and demographic information was collected,
including maternal age, gravidity, parity, gestational age at
presentation, date and time of arrival, day of the week, and
chief complaint (e.g., spotting, active vaginal bleeding,
placental pathology). Initial vital signs—blood pressure,
heart rate, body temperature, and oxygen saturation—were
also recorded. Laboratory data from the first hemogram
taken at admission, particularly hemoglobin and
hematocrit levels, were documented.

Bleeding severity was categorized into three levels based
on clinical documentation and nursing triage records: (1)
spotting, (2) bleeding less than typical menstrual flow, and
(3) bleeding greater than menstrual flow. Time of
admission was categorized into four 6-hour blocks (00:00-
05:59, 06:00-11:59, 12:00-17:59, and 18:00-23:59) to
analyze temporal patterns. Weekly distribution was
assessed by stratifying admissions across each day of the
week. Additionally, subgroup comparisons were made
based on parity status (primiparous vs. multiparous),
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bleeding severity (less vs. more than menstrual flow), and
trimester-specific differences.

All patients underwent evaluation by an obstetrics and
gynecology specialist following initial emergency
assessment. Consultation records, obstetric ultrasound
findings, and clinical recommendations were reviewed in
detail. If the patient was hospitalized or delivered during
the same encounter, inpatient progress notes, operative
reports, and delivery records were also included in the
analysis.

Each case was assigned to a single outcome category,
selected hierarchically as follows: (1) urgent surgical
intervention, (2) delivery, (3) hospital admission, (4)
discharge, or (5) miscarriage risk without admission. In
patients with multiple events (e.g., admission followed by
delivery), the most clinically advanced outcome was
selected for analysis to avoid duplication.

Data entry was conducted using a custom-built electronic
spreadsheet by two independent researchers who were
blinded to each other’s input. A third senior researcher
reviewed and reconciled any discrepancies. Missing or
ambiguous information triggered secondary review of
archived hardcopy records, laboratory reports, or
radiology images. All collected data were de-identified
prior to statistical analysis, and a unique alphanumeric
code was assigned to each participant to ensure
confidentiality. No personally identifiable information,
including name, national ID number, or hospital file
number, was retained in the final dataset. Data were stored
in a secure, encrypted institutional server accessible only
to authorized personnel.

Statistical Analysis

All statistical analyses were performed using IBM SPSS
Statistics for Windows, Version 24.0 (Armonk, NY: IBM
Corp.). Descriptive statistics were expressed as mean =+
standard deviation (SD) for normally distributed
continuous variables, and as median with interquartile
range (25th—75th percentiles) for non-normally distributed
variables. Minimum and maximum values were also
provided where relevant. Categorical variables were
presented as frequency (n) and percentage (%).

The normality of distribution for continuous variables was
assessed using the Shapiro-Wilk test. Relationships
between categorical variables were analyzed using the
Chi-square test or Fisher’s Exact test when the expected
cell count was below five.

To evaluate the strength of associations between binary
categorical variables, odds ratios (ORs) and 95%
confidence intervals (Cls) were calculated. A p-value of
less than 0.05 was considered statistically significant.

In addition, the sample size was calculated using G*Power
3.1 software. Assuming that the population was not known
in advance, the minimum sample size was determined as
455 with an effect size of 0.5, 5% significance level (o)
and 95% power (1-B), and more than this number of
patients were included in the study (7).

RESULTS

A total of 1263 pregnant women in the third trimester who
presented to the emergency department with vaginal
bleeding were included in the final analysis. Clinical
outcomes were evaluated in relation to the presenting

complaint, bleeding severity, time of admission, weekday
distribution, and parity status.

As shown in Table 1, the most common presenting
complaints were spotting (n=630, 49.9%) and active
vaginal bleeding (n=591, 46.8%), which together
accounted for more than 96% of all visits. While the
majority of patients with spotting were discharged (n=499,
79.2%), those with active vaginal bleeding had
significantly higher rates of hospital admission (n=199,
33.7%) and delivery (n=76, 12.9%; p<0.001). All patients
diagnosed with placental abruption (n=26, 2.1%)
underwent immediate delivery.

Table 1. Distribution of clinical outcomes according to
presenting complaint (n, %)

Complaint Total Admission Delivery Discharge Miscarriage Urgent

Risk Surgery
Spotting (fg_%) 36(.7) 0(00) 499(79.2) 95(15.1) 0(0.0)
;J/Iig'd':ﬁ'g (fg_é) 199 (33.7) (172‘_39) 161(27.2) 153(259) 2(0.3)
:é?ﬁ;’t‘fg:] (22_61) 0(0.0) (1530) 000) 000 0(0.0)
El‘fgd‘fr‘]’ga' (é_t) 8(727) 0(00) 2(182) 11 0(0.0)
;:Z\C/f:ta 3(02) 1(333) 1(333) 1(333) 0(0.0) 0(0.0)
Placental 1 51y ¢ (0.) 1 0(0.0) 0(00) 0(0.0)
ablation (100.0)
El'zgg?rfg' 101 0(00) 0(00) 1(1000) 0(0) 0(00)
Total (115336) — — - - -

Abbreviations: n, number; %, percentage.

Clinical outcomes varied significantly according to both
the severity of bleeding and the trimester at presentation.
As presented in Table 2, third-trimester patients with
bleeding heavier than menstrual flow had markedly worse
outcomes: delivery occurred in 58.0% (n=130) and
miscarriage risk was noted in 41.5% (n=93) of cases. By
contrast, patients with light bleeding in the second
trimester were predominantly discharged (82.3%, n=497).
These differences were statistically significant (p<0.001).

Table 2. Clinical outcomes by bleeding amount and
trimester (n, %)

. Miscarriage . . . Urgent

Group Total Discharge Risk Delivery Admission Surgery
N 604
menses 497 (82.3) 0(0.0) 0(0.0) 84(13.9) 23(3.8)
T (47.8)
> 398
menses 162 (40.7) 153 (38.4) 11(2.8) 70(17.6) 2(0.5)
T (31.5)
N 37
menses 13(35.1) 3(8.1) 0(0.0) 21(56.8) 0(0.0)
T3 (2.9)
> 224 130
%enses (17.7) 1(0.4) 93 (41.5) (58.0) 0(0.0) 0(0.0)

1263
Total (100) — — — — —

Abbreviations: T2, second trimester; T3, third trimester; n, number; %,
percentage.
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As shown in Figure 1, the number of patients presenting to
the emergency department with bleeding complaints
peaked between 18:00 and 23:00 hours, with vaginal
bleeding and spotting being the most common reasons for
admission.

Bleeding subset

Complaint

I Spotting

B Vaginal bleeding
W Placental abruption
W Post-coital bleeding
I Placenta previa
W Placental ablation
B Other

80

=
S

ED Visit Count
s
S

8§ 91011 121314151617 1819202122230 1 2 3 4 5 6 7
Hour of Day

Figure 1. Distribution of emergency department visits due
to bleeding complaints by hour of day. The majority of
visits occurred in the evening hours, particularly due to
spotting and vaginal bleeding.

The distribution of outcomes differed significantly
according to the time of day. As shown in Table 3, the
largest proportion of patients presented during the evening
hours (18:00-23:59, n=392, 31.0%). In this group,
miscarriage risk was highest (59.4%, n=233). Deliveries

Bleeding subset

400 o
Qutcome

W Urgent surgery
I Birth

W Discharge

= Miscarriage Risk
4 W Admission

100 4
504
0

350

Emcounter count
s
=1
=1
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o
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11
17
23

[s]s]
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12
18

Time black

Figure 2. Time-block-based distribution of clinical
outcomes in third trimester pregnant patients presenting
with vaginal bleeding. Miscarriage risk and hospital
admission were more common in the afternoon and
evening time blocks.

Outcomes also varied by day of the week. As summarized
in Table 4, the highest number of visits occurred on
Sundays (n=213, 16.9%), which also had the highest
miscarriage risk (57.4%, n=121). The highest delivery rate
was observed on Mondays (10.2%, n=21). Admission rates
were relatively consistent across weekdays, whereas
urgent surgical interventions were rare, occurring only on
Thursdays (0.5%, n=1) and Fridays (0.6%, n=1).

Table 4. Clinical outcomes by weekday (n, %)

Miscarriage Urgent

occurred most frequently in the early morning (00:00—  Weekday Total Admission Delivery Discharge

. . o . L L Risk Surgery
05_.59_), with 13.1% (n=22) o_f patients del_lverlng during
this time block. Urgent surgical interventions were rare  Monday (12:3]?1) 36 (17.7) (1%12) 37(182) 109(53.7) 0(0.0)
and occurred only during the morning block (06:00-11:59, ' ‘
n=2, 0.7%). Tuesday (113‘,3‘;')) 38 (23.2) (1%)74) 32(195) 77(47.0) 0(0.0)
Table 3. Distribution of clinical outcomes by time block ' ’
(n, %) Wednesday (llg‘i) 34(206) 12(7.3) 43(261) 76(46.1) 0(0.0)
g:g:j( Total Admission Delivery Discharge M'SCR{’:ngage Sltrrgeer:’t 171 20
_ %Y Thursday (a5 3B0SY) i, 37@LE) 80@6E 1005
gg;g& (1152) 39 (23.2) (12321) 42(250) 65(38.7) 0(0.0) ' '
: : : . 172
06.00 307 Fiday 3¢y 26(151) 13(76) 32(186) 100(81) 1(06)
1150 (243 56(182) 26(85) 71(281) 152(495) 2(07) :
175
. Saturd 40(22.9) 10(5.7) 35(20.0) 90(5L4) 0(0.0
15323 (gfi) 68(17.2) 31(7.8) 90(22.7) 207 (523) 0 (0.0) aturday —(13q) 40(229) 106.7) 35(200) 0EL4)  0(00)
. 213
;g:gg (gf%) 76(194) 27(69) 56(143) 233(594) 0(00) sunday oo 37(174) 11(52) 44(207) 121(568) 0(00)
1263 1263
Total (100) — — — — Total (100) — — — _ _

Abbreviations: n, number; %, percentage.

According to Figure 2, the majority of patients evaluated
during the 12:00-17:59 and 18:00-23:59 time blocks
experienced higher rates of miscarriage risk and hospital
admission.

Abbreviations: n, number; %, percentage.

As illustrated in Figure 3, most bleeding-related ED visits
occurred on Sundays and Mondays, with miscarriage risk
and admission being the most frequent outcomes.
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Figure 3. Daily distribution of emergency department
outcomes in patients presenting with third trimester
vaginal bleeding. Miscarriage risk and admission peaked
on Sundays and Mondays.

Parity was significantly associated with outcomes (Table
5). Primiparous women had a higher miscarriage risk
compared with multiparous women (59.3% vs. 44.0%;
OR=1.89, 95% CI: 1.45-2.47, p<0.001). Multiparous
women were more likely to deliver (10.7% vs. 5.8%;
OR=0.48, 95% CI: 0.28-0.82, p=0.01) and to be
discharged (25.3% vs. 15.9%; OR=0.56, 95% CI: 0.35-
0.91, p=0.02). No statistically significant differences were
observed for hospital admission or urgent surgery
(p>0.05).

Table 5. Clinical outcomes by parity

Outcome Primiparous Multiparous OR (95% p-
(n=404, %) (n=859, %) Cl) value
0.90
Admission 76 (18.8) 171 (19.9) (071- 012
1.14)
0.48
Delivery 23(5.8) 92 (10.7) (0.28- 0.01
0.82)
0.56
Discharge 64 (15.9) 217 (25.3) (0.35- 0.02
0.91)
Miscarriage 1.89
_ 9 240 (59.3) 378 (44.0) (145~ <0.001
Risk
2.47)
Urgent
Surgery 1(0.2) 1(0.2) — >0.05

Abbreviations: OR, Odds Ratio; ClI, Confidence Interval; n, number; %,
percentage.

DISCUSSION

In this study, we retrospectively analyzed the clinical
outcomes of pregnant women presenting to the emergency
department with third-trimester vaginal bleeding. The
findings demonstrated significant associations between
clinical outcomes (such as delivery, hospitalization, and
miscarriage) and various factors, including the type and
severity of bleeding, time and day of presentation, and
parity. The integrated approach between the emergency
and obstetrics departments provided a holistic view of this
critical patient population, emphasizing the need for
collaborative management (4, 11-13).

Saglik Bilimlerinde Deger 2025; 15(3): 448-454

From the perspective of emergency physicians, triage and
rapid risk stratification in third-trimester bleeding are of
vital importance. In our cohort, the most common
complaints were spotting and vaginal bleeding, accounting
for over 95% of presentations. While patients presenting
with spotting were predominantly discharged, those
presenting with active bleeding had significantly higher
rates of delivery and miscarriage. This aligns with prior
literature, where third-trimester bleeding has been linked
to obstetric emergencies in up to 30-50% of cases (14, 15).
Rapid assessment through vital signs, focused obstetric
ultrasonography, and initial hemogram testing is therefore
indispensable in emergency settings to differentiate low-
risk patients from those requiring urgent intervention (16,
17).

Bleeding severity played a critical role in predicting
clinical outcomes. Patients with “heavier than menstrual”
bleeding had markedly higher rates of delivery and
miscarriage. Clinically, such bleeding often raises
suspicion for placental abruption or previa—conditions
associated with both maternal hemodynamic compromise
and fetal distress (6, 18). From an obstetric standpoint,
these cases frequently necessitate emergent hospitalization
or cesarean delivery. Prompt stabilization and obstetric
referral are paramount in this subset, as any delay may
have catastrophic consequences for both mother and fetus
(19-21).

The temporal distribution of presentations also yielded
notable insights. Deliveries were more common during
night hours (00:00-05:59), while miscarriages were more
frequently recorded during the evening (18:00-23:59).
This pattern may reflect natural circadian rhythms in labor
onset or limitations in outpatient access during late hours.
Importantly, increased labor activity at night demands
well-coordinated response from both emergency and
obstetric teams, emphasizing the importance of 24/7
readiness in managing obstetric emergencies (22).
Weekend presentations—particularly on Sundays—were
associated with higher overall visit rates and significantly
more miscarriages. This likely stems from patients
postponing non-urgent symptoms until after regular
outpatient hours. However, it also underscores a potential
bottleneck in weekend obstetric support, where delays in
consultations or bed availability might negatively impact
patient care. Strategic workforce planning must consider
this fluctuation in patient load (23).

Parity emerged as another crucial determinant.
Primiparous patients had significantly higher rates of
miscarriage, potentially due to cervical insufficiency or
less physiologic adaptation to pregnancy. In contrast,
multiparous patients exhibited a higher delivery rate,
possibly reflecting a more responsive myometrial
physiology. Clinically, differentiating between these
populations may guide ED physicians in making timely
admission and referral decisions (24, 25).

One of the main strengths of this study lies in its
collaborative design involving both emergency and
obstetrics departments, along with the inclusion of a 10-
year dataset, enabling robust trend analysis. However,
several limitations must be acknowledged. First, the
retrospective design may have introduced documentation
bias, particularly regarding the subjective assessment of
bleeding severity. Second, neonatal outcomes (e.g., Apgar
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scores, NICU admission) were not analyzed, which limits
insights into fetal prognosis. Third, the study was
conducted at a single tertiary center, which may limit its
generalizability to other institutional settings with different
admission or triage protocols. Lastly, only the initial ED
presentation was analyzed, excluding subsequent
complications or follow-up data during the remainder of
the pregnancy.

CONCLUSION

In conclusion, this study highlights that the severity and
nature of third-trimester bleeding, parity status, and time
of presentation significantly influence maternal outcomes.
Effective management of such cases requires seamless
coordination between emergency and obstetric teams.
Establishing standardized clinical pathways and
continuous training may enhance maternal and fetal
outcomes, particularly in high-risk scenarios.

Authors’s Contributions: Idea/Concept: B.K., M.B.;
Design: B.K., M.B.; Data Collection and/or Processing:
B.K., E.Y., S.M.Y.; Analysis and/or Interpretation: B.K.,
TM.0., M.O; Literature Review: B.K., SM.Y.; Writing
the Article: B.K., M.B.; Critical Review: M.B.
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The Relationship Between Fear of Contagion\Transmission and Communicable
Disease Risk Awareness and Ways of Prevention in VVocational School Students of
the University

Bahar KEFELI COL 1, Ayse GUMUSLER BASARAN 2, Burcu GENC KOSE 3,
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ABSTRACT

Aim: This study aimed to determine students’ risk awareness and protection levels regarding communicable diseases as
well as their levels of fear of transmission. It aimed to evaluate them as independent variables and investigate their
relationship.

Material and Methods: It is a cross-sectional study. The study sample consisted of 509 university students. Data were
collected using Communicable Diseases Risk Awareness and Protection and Fear of Contagion/Transmission scales. Data
were analyzed using the Student t-test, and Pearson correlation.

Results: The mean scores of the communicable disease risk awareness and prevention scales (145.73+ 17.05) and the
fear of contagion/transmission scale (89.65+16.58) were above the midpoint. Risk awareness and protection level
regarding communicable diseases and fear of contagion/transmission were found to be significantly higher in girls, 2nd
grade students, those with chronic diseases and those who stated that they had never had a communicable disease. Age
and awareness of communicable disease risk and protection level were positively correlated. There was also a positive
correlation between the communicable disease risk awareness and prevention scale and the fear of contagion/
transmission.

Conclusion: The study results reveal the students' awareness of risk and protection against communicable diseases and
fear of contagion and transmission. It shows the importance of gender, class, presence of chronic disease and previous
communicable disease on risk awareness, protection and fear of communicable diseases.

Keywords: Communicable disease; fear; awareness of risk.

Universitenin Meslek Yiiksekokulu (")grencilerinde Bulasma/Bulastirma Korkusu ile Bulasici
Hastalik Risk Farkindalig ve Korunma Yollar1 Arasindaki Iliski

0z

Amag¢: Bu calismanin amaci Ogrencilerin bulagict hastalilarda risk farkindalik ve korunma diizeyleri ile
bulagsma\bulastirma korku diizeylerini belirlemek, bagimsiz degiskenler a¢isindan degerlendirmek ve aralarindaki iliskiyi
arastirmaktir.

Gerec ve Yontemler: Kesitsel tipte bir ¢caligmadir. Arastirmanin 6rneklemi 509 tiniversite 6grencisi olusturmaktadir.
Veriler Bulagict Hastaliklar Risk Farkindaligi ve Korunma 6l¢egi, Bulagsma/Bulastirma Korkusu &lgegi ile toplandi.
Verilerin analizi Student t-test ve Pearson korelasyon ile yapildi.

Bulgular: Bulasici hastalik risk farkindaligi ve korunma 6lgegi (145.73+ 17.05) ile bulagsma/bulastirma korkusu olgegi
(89.65+16.58) puan ortalamalar1 orta noktanin istiinde saptandi. Bulasici hastaliklara iliskin risk farkindaligi ve korunma
diizeyi ile bulagma/bulastirma korkusu; kadinlarda, 2. simif dgrencilerinde, kronik hastaligi olanlarda ve daha 6nce
bulasict hastalik gecirmedigini sdyleyenlerde anlamli olarak fazla bulundu. Yas ile bulasici hastaliklarda risk farkindaligi
ve korunma diizeyi arasinda pozitif yonde iliski saptandi. Ayrica bulasict hastalik risk farkindaligi ve korunma 6l¢egi ile
bulasma/bulastirma korkusu arasinda da pozitif yonde iliski saptandi.

Sonu¢: Arastirma sonuglart dgrencilerin bulasici hastaliklarda risk farkindalik ve korunma diizeyini ile bulagsma ve
bulastirma korku diizeylerini ortaya koymaktadir. Bulagsici hastaliklarda risk farkindaligi, korunma ve korku {izerinde
cinsiyet, sinif, kronik hastalik varlig1 ve daha 6nce bulasici hastalik ge¢irme durumunun 6nemini gostermektedir.
Anahtar Kelimeler: Bulasici hastalik; korku; risk farkindahig.
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INTRODUCTION

Despite preventive measures such as screening programs
for communicable diseases, safe water, waste
management, vaccines and antibiotics, the incidence of
communicable diseases is increasing due to factors such as
the adaptation of disease agents to new environments and
the emergence of new agents, increased international
travel, climatic, demographic, technological and
behavioral changes. In addition to old communicable
diseases, new diseases are emerging and even causing
epidemics (1-5). For example, the increasing prevalence of
diseases such as AIDS, West Nile and Hanta virus, and the
pandemics of influenza and COVID-19 outbreaks cause
fear by negatively affecting sociocultural and economic
life (6,7). The recent COVID-19 pandemic has caused
various fears, including the fear of dying, losing relatives,
being unable to access healthcare institutions,
experiencing food shortages, and unemployment (8,9). In
addition, incomplete, exaggerated and inaccurate
information about communicable diseases in mass media
and digital platforms has caused fear (10,11). The
literature emphasizes that individuals may fear being
infected and infecting others due to the impact of
communicable diseases (6,12).

In general, fear of contagion is considered to be both a fear
of direct or indirect contact with a person or substance
thought to be infected and an abstract fear of contagion in
thought (13). Research findings reveal that individuals
experience  significant  fear  about  contracting
communicable diseases and transmitting these diseases to
others (13-15).

Low levels of fear of contracting and transmitting
communicable diseases encourage adherence to protective
behaviors that prevent the spreading of communicable
diseases, such as social distancing, hygiene and mask use.
However, chronic or disproportionate fear can become
harmful, leading to the development or worsening of social
isolation, anxiety, stress, depression, insomnia, suicide,
substance abuse and other psychiatric disorders (13,16-
26). At the same time, studies have reported that fear
causes negative health behaviors such as delay in seeking
health services, alcohol use, increased eating behavior, and
decreased physical activity (25,27,28).

Students are essential to communicable diseases due to
their social and vital characteristics. This group is very
active in social life. The campus environment, shared
housing, classrooms, dining areas, public vehicles, and
various social activities bring them into contact with more
people than other age groups. This increases the risk of the
spread of communicable diseases and makes them a
priority target group (29,30). All these conditions may lead
to increased fear of contagion and transmission in students
(6,31). All these factors show that university students are
both a risk group and a group with intervention potential.
In this context, evaluating the fear of contracting or
transmitting communicable diseases in students is crucial
in terms of both individual well-being and strategies for
public health. Accordingly, interventions to reduce and

cope with fear will strengthen preventive health services
and contribute to the psychosocial health of students.
Although risk awareness of communicable diseases
generally encourages protective behaviors, sometimes
increased  awareness, inaccurate, incomplete or
exaggerated information, and inaccurate interpretation of
this information can create a threat perception and increase
the fear of transmitting or infecting others (6,32,33). For
example, in a study on HIV/AIDS, it was stated that the
words of the participants, "You cannot kiss your children,
you cannot hug people." Revealed their fears and found
that misinformation about the disease's transmission may
effectively influence the participants' fears (15). Therefore,
it is essential to determine students' risk awareness and
protection levels for communicable diseases and to
provide appropriate interventions to reduce the fear of
contagion/transmission. Planned intervention programs to
increase risk awareness and promote preventive health
behaviors (e.g., hand hygiene, use of protective
equipment) effectively reduce fear of
contagion/transmission. Indeed, a study determined that
this fear was higher in individuals who did not use
protective equipment (34). This finding emphasizes the
importance of gaining protective behaviors.

Existing literature has generally evaluated the effects of
fear of being infected with or transmitting communicable
diseases on psychological health (such as anxiety) or risky
behaviors (such as suicide). However, the effects of fear of
contagion and transmission on seeking health information,
engaging in protective behaviors and increasing risk
awareness have not been adequately evaluated. In
addition, although the literature points out that risk
awareness or protective behaviors towards communicable
diseases may be effective in reducing the fear of contagion
or transmission, no studies having investigated the
relationship between them. In this context, this study
investigated the relationship between awareness of
communicable disease risk, protection level, and fear of
contagion/transmission. This study differs from the studies
in the literature by addressing university students' fear, risk
awareness and prevention behaviors related to
communicable diseases in a holistic manner.

MATERIAL AND METHODS

Population and Sample of the Study

It is a cross-sectional study. The population of the study
consists of a total of 1100 Students studying at the
Vocational School of Health Services (anesthesia,
physiotherapy, first and emergency aid, medical laboratory
and elderly care programs) and Pazar Vocational School
(organic farming, medicinal and aromatic plants, tea
farming and business technology programs) of the relevant
university. The Raosoft Sample Size Calculator program
was used to determine the sample size in the study. In order
to obtain the maximum sample size, the frequency of the
event was taken as 50% (p=0.50), the confidence level as
95%, the margin of error as 5%, and the minimum sample
size was calculated as 285 people according to these data.
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Accordingly, the study was conducted with 509 university
students who voluntarily agreed to participate in the study.
Participants consisted of students who were present at the
school at the time of data collecting and who voluntarily
agreed to participate. The number of participants exceeds
the minimum sample size and thereby increasing the
reliability of the study.

Inclusion criteria: Being over 18 years of age, answering
all questions, and volunteering to participate in the study.
Exclusion criteria: not answering more than one question
in the survey.

Data Collection Process

The data of the study were collected in December 2022 at
the relevant vocational schools of the university where the
study was conducted. A form prepared by the researcher
and scales with validity and reliability in accordance with
the purpose of the study were used as data collection tools.
The data were collected under observation in the
classroom environment using the relevant form, the
infectious diseases risk awareness and protection scale and
the fear of contagion\transmission scale.

The researcher directly participated in the data collection
process; he was present in the classrooms where the
questionnaires would be applied and informed the students
about the purpose, scope and process of the research.
During this information, it was clearly stated that
participation was voluntary, the questionnaires would be
administered anonymously, and the responses would be
kept completely confidential. After the verbal consent of
the students who agreed to participate was obtained, the
personal information form and measurement tools were
distributed. It took an average of 30-35 minutes for the
students to fill in the forms and scales.

After all the forms were collected, the forms were checked
by the researchers. After the incomplete forms were
removed from a total of 515 forms, the study was
completed with 509 participants.

Data Collection Tools

The study's data were collected using the "Personal
Information Form,” "Communicable Diseases Risk
Awareness and Protection,” and "Fear of Contagion"
scales.

Personal Information Form: This form was prepared by
the researchers and consists of 7 questions in total. This
form evaluates students' gender, age, grade level, program
enrolled in, place of residence, chronic disease status, and
previous history of communicable diseases.
Communicable Diseases Risk Awareness and
Protection Scale (CDRAPS): This scale was developed
by Ener and colleagues to assess the levels of general risk
awareness, protection behaviors and attitudes towards all
communicable diseases rather than towards a specific
communicable disease or transmission route (35). The
scale for which validity and reliability studies were
conducted consists of six sub-dimensions and 36 items.
The sub-dimensions are common life risk awareness, self-
protection awareness, protection behaviors, hand washing
behaviors, social protection awareness and personal
contagion awareness. Each item in the scale is a 5-point

Likert scale. Awareness items are scored as 'Strongly
Disagree (1 point)' and 'Strongly Agree (5 points)'.
Behavior items are scored as 'Never (1 point)' and 'Always
(5 points)". There are no reverse-coded items. Scores from
the scale range from 36 to 180, with no cut-off point. An
increase in the total score obtained from the scale indicates
an increase in individuals' general risk awareness and
protection levels against communicable diseases. The total
Cronbach's ¢ value of the scale is 0.91 (35). In this study,
the total Cronbach's ¢ value of the scale is 0.91.

Fear of Contagion/ Transmission Scale (FCTS): This
scale was developed by Ko¢ and Bilgehan to assess the
fear of contagion/transmission due to diseases and
epidemics in society (6). The scale for which validity and
reliability studies were conducted consists of four sub-
dimensions and 24 items. The sub-dimensions are fear of
contact transmission, fear of abstract transmission, fear of
social transmission, and fear of healthcare transmission.
Each item on the scale is a 5-point Likert scale. The items
are scored as 'Strongly Disagree (1 point)' and 'Strongly.
Agree (5 points). There are no reverse-coded items. The
minimum score is 24, the maximum score is 120, and there
is no cut-off point. An increase in the total score obtained
from the scale indicates an increase in the fear of contagion
finfection. The total Cronbach's ¢ value of the scale is 0.91
(6). In this study, the total Cronbach's ¢ value of the scale
is 0.87.

Independent variables of the study: Gender, age, grade
level, program enrolled in, place of residence, chronic
disease status, and previous communicable disease.
Dependent  variables: communicable diseases risk
awareness and prevention scale, and Contagion/
Transmission fear scale

Statistical Analysis

The SPSS 22 (Statistical Package for the Social Sciences)
program was used for the statistical analysis of the data.
Descriptive statistics were expressed as mean =+ standard
deviation for numerical variables and number and
percentage for categorical variables. Data are considered
to be normally distributed if the kurtosis and skewness
coefficients are within £1 (36). In the statistical analysis of
the data, Student's t-test was used to compare paired
groups in those with normal distribution and the Mann-
Whitney U test was used in those without normal
distribution. Pearson correlation analysis was used to
examine the relationship between variables. In the
correlation analysis, 0-0.19 was considered as no
correlation, 0.20-0.39 as a weak correlation, 0.40-0.69 as a
moderate correlation, 0.70-0.89 as a strong correlation,
and 0.90-1.00 as a robust correlation. The significance
value was taken as p<0.05 (37).

Ethical Considerations

For the research, Recep Tayyip Erdogan University Social
and Human Sciences Ethics Committee (Date: 14.11.2022,
Meeting K. Number 2022\281), permission was obtained
by e-mail from the researchers who performed the Turkish
validity and reliability of the scales used in the study. It
was made clear to the participants that participation in the
study was entirely voluntary and that they could withdraw
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from the study at any time without giving any reason. It
was also emphasized that the data obtained would only be
used for scientific purposes and would not be shared with
third parties. These explanations were made verbally
before each application, and informed voluntary
participation of the participants was ensured. The ethical
principles and the Declaration of Helsinki were followed
throughout the study.

RESULTS

Of the students who participated in the study, 82.7% were
female, and the mean age was 22.01+5.94 years. 54.2% of
the students were in the first grade, 80% were at the
Vocational School of Health Services, and 20.0% were at
the Vocational School of Pazar. 32.2% lived with their
families. 6.5% of the students had a chronic disease, and
23.2% had previously experienced a communicable
disease. No significant difference was found between the
students of the departments within the Pazar Vocational
School and the Vocational School of Health Services
communicable diseases risk awareness and prevention

scale and the fear of contagion/transmission scale
(p=0.959; p=0.690). When the total and subscale mean
scores of the communicable diseases risk awareness and
protection scale were examined, it was seen that the
participants scored above the midpoint. Fear of contagion
total and subscale mean scores were also above the
midpoint. Table 1 presents the participants' mean scores on
the communicable diseases risk awareness and prevention
scale and the fear of contagion/ transmission scale. In
terms of gender, the mean scores of communicable
diseases risk awareness and prevention scale total
(p<0.001), common life risk awareness (p<0.001), self-
protection awareness (p<0.001), protection behaviors
(p<0.001), social protection awareness (p=0.020), and
personal contagion awareness (p<0.001) subscale scores
were statistically significantly higher in women (p<0.001).
No statistically significant difference was found between
the mean scores of hand washing behavior (p=0.234)
(Table 2). This result suggests that gender may have an
impact on risk awareness and prevention behaviors in
infectious diseases.

Table 1. Mean scores of the participants on the communicable diseases risk awareness and protection scale and fear of

contagion/transmission scale (n=509)

N Minimum Maximum Meanz Std. Deviation

CDRAPS Total 509 73 180 145.73+17.05
Common life risk awareness 509 9 45 33.39+6.25
Self-protection awareness 509 14 40 33.94+4.40
Protection behaviours 509 16 40 32.77+4.69
Hand washing behaviours 509 6 15 13.42+1.66
Social protection awareness 509 4 22 14.51+2.93
Personal contagion awareness 509 8 20 17.70+2.30
FCTS Total 509 38 170 89.65+16.58
Fear of contact transmission 509 9 75 20.39+4.26
Fear of abstract contagion 509 6 30 19.07+5.24
Fear of social contagion 509 11 90 32.08+7.16
Healthcare transmission 509 5 25 18.11+4.55

Regarding grade, the sub-dimensions of common life risk
awareness mean score (p=0.035) and personal contagion
awareness mean score (p=0.042) were statistically
significantly higher in 2nd graders. There was no
significant difference in other sub-dimensions (p=0.226;
p=0.609; p=0.469; p=0.069) and total scale (p=0.081)
(Table 2). This suggests that students' awareness and
protective behaviors against risks may increase as they
advance in grade.

Regarding where the participants lived, the mean score of
protective  behaviors (p=0.017) was statistically
significantly higher in those who lived with their families,
and the mean score of social protection awareness
(p=0.022) was statistically significantly higher in those
who lived in dormitories or homes away from their
families. The place of residence did not make a statistically
significant difference in the mean score of the total scale
and other sub-dimensions (p=0.297; p=0.503; p=0.174;
p=0.082; p=0.914, respectively) (Table 2). This indicates
that living conditions may have an impact on risk
awareness and protection.

Mean scores of common life risk awareness (p=0.012),
self-protection awareness (p=0.037), and scale total score
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(p=0.038) were statistically significantly higher in patients
with chronic diseases. No statistically significant
difference was found between the other sub-dimensions
mean scores (p=0.256; p=0.269; p=0.895; p=0.183) (Table
2). This suggests that chronic diseases may positively
affect students' risk awareness and prevention levels.
Mean scores of common life risk awareness (p=0.007),
protection behaviors (p=0.003), social prevention
awareness (p=0.003) and total scale score (p=0.005) were
found to be statistically significantly higher in those who
stated that they had never had a communicable disease. No
statistically significant difference was found between the
other sub-dimensions mean scores (p=0.424; p=0.330;
p=0.180) (Table 2). This suggests that infectious diseases
may limit risk awareness and prevention behaviors.
Analyses of the independent variables with the infectious
diseases risk awareness and prevention scale are presented
in Table 2.

When the Contagion/Transmission fear scale and its
subdimensions were analyzed, a statistically significant
difference was found between gender and mean runk score
of fear of contact contagion (p=0.021), mean runk score of
fear of social contagion (p=0.004), mean score of fear of
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Table 2. Analysis of communicable diseases risk awareness and protection scale and sub-dimensions with some independent variables (n=509)

KEFELI

COL etal.

Common life risk Self-protection Protection behaviors Hand szlshing Social protection Personal contagion CDRAPS Total
n awarenessstd. awareneséstd' — behaworsstd — awarenessstd' —
Mean Deviation Mean Deviation Mean Deviation Mean Deviation Mean Deviation Mean Deviation Mean Deviation
Gender
F 421 34.07 5.775 34.32 4.139 331 4.526 13.46 1.644 14.65 2.872 17.93 2.154 147.53 15.939
M 88 30.15 7.382 32.14 5.117 31.17 5.162 13.23 1.714 13.85 3.135 16.6 2.628 137.14 19.49
t\ P t=5.508 | p<0.001 | t=4.316 | p<0.001 | t=3.551 | p<0.001 | t=1.191 | p=0.234 | t=2.327 | p=0.020 | t=4.425 | p<0.001 | t=5.342 | p<0.001
Classroom

1 276 32.86 6.315 33.73 4411 33.73 4411 13.47 1.641 14.29 2.955 17.51 2.408 144.53 17.381

2 233 34.03 6.135 34.20 4.375 34.20 4.375 13.36 1.676 14.77 2.888 17.92 2.138 147.17 16.564
t\P =-2.112 | p=0.035 =-1.211 | p=0.226 =-0.512 | p=0.609 | t=0.725 p=0.469 | t=-1.825 | p=0.069 | t=-2.041 | p=0.042 =-1.746 | p=0.081

Place of residence

f\z;\r/ritilhy 164 33.66 6.130 34.33 4.102 33.49 4.548 13.60 1.529 14.08 2.937 17.71 2.159 146.88 16.605

Dormitory/ | 345 33.27 6.317 33.76 4.525 32.43 4,731 13.33 1.709 14.72 2.911 17.69 2.361 145.19 17.249
t\ P t=0.671 p=0.503 t=1.361 p=0.174 | t=2.396 p=0.017 | t=1.743 p=0.082 | t=-2.300 | p=0.022 t=0.108 p=0.914 | t=1.043 | p=0.297

Chronic disease status

There is 33 36.03 6.912 35.48 4.169 33.67 4,721 13.73 1.485 14.58 3.031 18.21 2.012 151.70 16.210

No 476 33.21 6.172 33.84 4.396 32.71 4.691 13.40 1.667 1451 2.928 17.66 2.312 145.32 17.042
noP t=2516 | p=0.012 | T2087 | 10037 | t=1.137 | p=0256 | t=1.108 | p=0269 | t=0.131 | p=0.895 | t=1.333 | p=0.183 | t=2.085 | p=0.038

Previous communicable disease status

There is 118 32.03 6.554 33.66 4.164 31.66 4.645 13.29 1.715 13.81 3.014 17.45 2.493 141.90 16.723

No 391 33.81 6.110 34.03 4.466 33.10 4.664 13.46 1.639 14.72 2.876 17.77 2.231 146.89 16.994

t\ P t=-2.714 | p=0.007 | t=-0.800 | p=0.424 | t=-2.945 | p=0.003 | t=-0.975 | p=0.330 | t=-3.007 | p=0.003 | t=-1.342 | p=0.180 | t=-2.808 | p=0.005

CDRAPS: Communicable Diseases Risk Awareness and Protection Scale
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Table 3. Analysis of fear of contagion /transmission scale and sub-dimensions with some independent variables (n=509)

Fear of contact transmission Fear of abstract contagion Fear of social contagion Fear of healthcare transmission FCTS Total
N
Mean MWU/ Mean+ Mean MWU/ Mean+ Mean MWU/
p Std. t p p Std. t p p
rank z o rank z o rank z
Deviation Deviation
Gender
F 421 261.83 156495 19.17+£5.13 263.54 14930.0 18.35+4.42 262.60 15325.0
. a b . a b . a
-2.302 0.021 18.60+5.73 0.929 0.353 214.16 -2.871 0.004 16.94+4.97 2653 0.008 218.65 -2.550 0.011
M 88 222.34
Classroom
1 276 256.43 317585 18.73£5.22 240.25 28082.0 17.53+4.62 239.79 27956.5
. a - b . a - b . a
-.240 0810 19.48+5.25 1.625 0.105 272.48 -2.469 0.014 18.79+4.37 3.123 0.002 273.02 -2.540 0.011
2 233 253.30
Place of residence
With family 164 268.32 261055 19.00£5.16 243.81 264545 18.41+4.47 255.32 28237.0
: a - b : a b .
Dorm\at -1.416 0.157 0.221 0.825 -1.186 0.235 1.055 0.292 -0.034 0.9732
home 345 248.67 19.11+5.29 260.32 17.96+4.58 254.85
Chronic disease status
There is 33 306.61 65510 20.79+4.99 275.79 11680 18.97+4.35 292.03 6632.0
X b X b X
2,004 0.0362 1.946 0.052 -0.842 0.4002 1.128 0.260 1.496 0.135%
No 476 251.42 18.96+5.25 253.56 18.05+4.56 252.43
Previous communicable disease status
There is 118 227.62 19838 17.69+4.81 233.67 20552.0 17.26+4.46 214.74 18318.0
- b : N b :
2319 | 0020 3313 | 000 1802 | 007 2308 | 002 -3.394 0.001*
No 391 263.26 19.49+5.30 261.44 18.36+4.55 267.15

Note. FCTS: Fear of Contagion/Transmission Scale. A p < .05 was considered statistically significant.
aMann-Whitney U test.
bStudent's t-test for independent samples
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healthcare contagion (p=0.008), and mean runk score of
total scale score (p=0.011). The subdimensions were
statistically significant, and the Contagion/ Transmission
fear was higher in women. No statistically significant
difference was found in abstract fear of transmission mean
score (p=0.353) (Table 3). This result shows that gender
may influence the fear of contracting a communicable
disease or fear of infecting others.

Regarding grade, the mean rank score of social contagion
fear (p=0.014), mean score of fear of contagion in the
health field (p=0.002), and mean rank score of the total
scale (p=0.01) were found to be statistically significantly
higher in 2nd graders. No statistically significant
difference was found between the other sub-dimensions'
mean ranks and mean scores (p=0.810; p=0.105) (Table 3).
This indicates that students' fear of contagion and
transmission of communicable diseases may increase as
they advance in grade.

Place of residence did not statistically significantly differ
in the total score and subscales (p=0.973; p=0.157;
p=0.825; p=0.235; p=0.292). Mean rank scores for fear of
contact transmission (p=0.036) were statistically
significantly higher in patients with chronic diseases. No
statistically significant difference was found between the
other sub-dimensions’ mean rank scores (p=0.052;
p=0.400; p=0.260; p=0.135) (Table 3). This suggests that
chronic diseases may negatively affect students' fear of
contact transmission of communicable diseases.

Mean runk scores of fear of contact transmission
(p=0.020), mean scores of fear of abstract transmission
(p=0.001), mean scores of fear of healthcare transmission
(p=0.021), and mean scores of total scale (p=0.001) were
significantly higher in those who stated that they had never
had a communicable disease before. Mean rank scores of
fears of social transmission (p=0.072) were not

significantly different (Table 3). This suggests that
communicable diseases may increase the fear of
contracting the disease and infecting others.

The analysis of the independent variables with the fear of
contagion\transmission scale in communicable diseases
are shown in Table 3.

In the correlation analysis, a positive and low-level
statistically significant relationship was found between age
and common life risk awareness (r=0.150; p=0.001), self-
protection awareness (r=0.126; p=0.004), protection
behaviors (r=0.142; p=0.001) sub-dimensions scores and
total CDRAPS score (r=0.124; p=0.005) (Table 4).

There was a moderate positive correlation between
symbiotic risk awareness and fear of abstract transmission
(r=0.50; p<0.001), fear of healthcare transmission (r=0.50;
p<0.001) and total FCTS (r=0.542; p<0.001). There was a
moderate positive correlation between personal protection
awareness, protection behaviors and personal contact
awareness and total FCTS (r=0.470, p<0.001; r=0.475,
p<0.001; r=0.410, p<0.001). There was a moderate
positive correlation between total CDRAPS and fear of
contact transmission (r=0.427; p<0.001), fear of abstract
transmission  (r=0.471; p<0.001), fear of social
transmission (r=0.452; p<0.001), fear of healthcare
transmission (r=0.489; p<0.001) and total FCTS (r=0.588;
p<0.001) (Table 4).

There was a low positive correlation between
handwashing behaviors and total FCTS (r=0.350;
p<0.001) and all sub-dimensions (r=0.347, p<0.001;
r=0.209, p<0.001; r=0.267, p<0.001; r=0.289, p<0.001).
There was a low positive correlation between social
protection awareness and total FCTS (r=0.281; p<0.001)
and all sub-dimensions (r=0.172, p<0.001; r=0.283,
p<0.001; r=0.223, p<0.001; r=0.187, p<0.001) (Table 4).

Table 4. Correlation between participants' age communicable diseases risk awareness and protection scale. and

fear of contagion /transmission scale (n=509)

Fear of Fear of Fear of Fear of FCTS
Yas contact abstract social healthcare T
o . . S otal
transmission contagion contagion transmission

Age r 1 0.047 0.029 0.086 0.043 0.070

p 0.290 0.516 0.052 0.333 0.114
Common life r 0.150 0.335 0.50 0.365 0.511 0.542
risk
awareness p 0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Self-protection r 0.126 0.378 0.341 0.376 0.372 0.470
awareness p 0.004 <0.001 <0.001 <0.001 <0.001 <0.001
Protection behaviors r 0.142 0.366 0.357 0.386 0.368 0.475

p 0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Hand r 0.072 0.347 0.209 0.267 0.289 0.350
washing
behaviors p 0.103 <0.001 <0.001 <0.001 <0.001 <0.001
Social r 0.085 0.172 0.283 0.223 0.187 0.281
protection
Awareness p 0.056 <0.001 <0.001 <0.001 <0.001 <0.001
Personal contagion r 0.036 0.320 0.239 0.376 0.328 0.410
awareness p 0.412 <0.001 <0.001 <0.001 <0.001 <0.001

r 0.124 0.427 0.471 0.452 0.489 0.588
CDRAPS Total p| 0005 <0.001 <0.001 <0.001 <0.001 <0.001

Note. CDRAPS: Communicable Diseases Risk Awareness and Protection Scale; FCTS: Fear of Contagion/Transmission Scale. Data were analyzed
using the Pearson correlation coefficient (r). Correlation coefficients shown in bold are statistically significant at p < .05.

DISCUSSION

In this study, the independent variables of the students
were first discussed with the communicable diseases risk
awareness and prevention scale and then with the fear of
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contagion/transmission scale. The discussion on the
independent variables of gender, grade, place of residence,
chronic disease, and previous infectious disease status,
which vyielded significant results in the communicable
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diseases risk awareness and prevention scale, is presented
below.

In this study, female students' awareness of communicable
disease risks and protection attitudes and behaviors were
higher than male students. The fact that female students
have a higher risk perception, pay more attention to
protective practices, and have a higher ability to obtain
information may have increased their awareness and
protection behaviors, which is consistent with the results
of related research (38-41). This situation points to the
necessity of developing gender-sensitive intervention
programs that raise awareness about communicable
diseases and prevention methods for male students.
Another important variable affecting risk awareness and
prevention behaviors is the grade level of education.

This study found that 2nd-grade students had higher
communicable disease risk awareness and protection
scores than 1st-grade students. The fact that 2nd-grade
students exhibit greater knowledge, experience, and
responsibility awareness with increasing age is
compelling. Another study finding, the positive correlation
between age and awareness of communicable disease risk
and protection, supports this assumption. Although there
is no significant difference between the departments, this
may be explained by the fact that the proportion of
students in the health field is higher, and accordingly, the
number of students taking health knowledge courses in the
second year is higher.

Another important variable affecting the level of
communicable disease risk awareness and prevention is
where the students live. In this context, in the evaluation
made in terms of the place of residence of the participants,
it was found that prevention behaviors were higher in those
who lived with their families, and social prevention
awareness was higher in those who lived in dormitories or
homes away from their families. The high-risk awareness
and protection behaviors of students living with their
families are thought to be due to the responsibilities of
family members to each other and their instinct to protect
each other. On the other hand, individuals who live in
dormitories or at home away from their families are more
careful and conscious to protect their health and to ensure
the health of the community they live in, and therefore
their awareness of social protection is thought to increase.
The differences observed in the awareness and prevention
behaviors towards communicable diseases among
university students living with their families or living in
dormitories/nomes necessitate the development of
different intervention strategies depending on the living
conditions of these two groups.

Health status is another important factor affecting the level
of communicable disease risk awareness and prevention.
This study found that common life risk awareness, self-
protection awareness and scale total score were higher in
students with chronic diseases. Likely, the fact that
students with chronic diseases perceive communicable
diseases such as Influenza or COVID-19 as a threat to their
health will be effective in increasing their risk awareness,
prevention attitudes and behaviors. The literature
emphasizes that patients with chronic diseases are more
vulnerable to communicable diseases such as COVID-19
(42,43). The finding obtained from this study reveals that

the risk perception of individuals without chronic diseases
should be improved.

Another remarkable finding is that those who stated that
they had never had a communicable disease had higher
levels of common life risk awareness, prevention
behaviors, social prevention awareness and total scale
score. Students' lack of communicable diseases is thought
to encourage them to pay more attention to risks and be
more cautious in protecting their health. Since the level of
risk awareness and prevention is low in people who have
had communicable diseases, regular information and
training to increase risk awareness should be provided for
this group.

In this study, it was observed that the participants' mean
total and subscale scores on the communicable diseases
risk awareness and prevention scale were above the
midpoint. Especially in recent years, global health crises
such as the COVID-19 pandemic have influenced
university students to develop more awareness about
communicable disease risks and prevention methods
(38,44). However, this study found a positive relationship
between fear of transmission and communicable disease
risk awareness and prevention. This finding suggests that
students’ e-health literacy levels are not sufficient. Low
health literacy makes it difficult to access accurate
information about communicable diseases, and individuals
who cannot access accurate information can be expected
to have a high level of fear. Consistent with this
interpretation studies show that university students use
electronic sources such as digital media and mass media to
obtain information about disease (45,46). At the same
time, studies also emphasize that many students' e-health
literacy levels are insufficient (47,48). When inaccurate
contradictory, inadequate or excessive health information
in electronic resources is not synthesized and interpreted
correctly, in short, when e-health literacy is not sufficient,
it may increase threat perception and cause fear of disease
transmission or infection (32).

The discussion of the independent variables of gender,
class, chronic disease and previous infectious disease
status, which were found to be significant in the fear of
contagion/transmission scale, is given below.

In this study, female students' fear of contact transmission,
fear of social transmission, fear of healthcare transmission,
and fear of total transmission were higher than those of
male students. Recent studies obtained similar results
(13,31). This finding may be related to males' suppressing
positive and negative emotions significantly more than
females (49). In line with the findings, it can be said that
women tend to perceive and internalize health-related
threats at a higher level. Considering the high threat
perception observed in female individuals, health-related
intervention programs should not only be information-
oriented but also have a multidimensional structure to
manage fear and develop coping strategies. In addition to
this gender-related difference, the grade level of the
students was also found to be effective on the level of fear
of contagion/transmission.

This study found that 2nd-grade students' fear of social
transmission, fear of health field transmission, and total
scale scores were higher. At the same time, this study
found that students' awareness of communicable disease
risks increased with age, and their behaviors and attitudes
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towards protection from communicable diseases
improved. In addition to the age factor, this can be
explained by the high number of students in the field of
health and the large number of students who enroll in take
health information courses when they enter the second
year. In addition to individual and educational variables,
students' health status also plays a decisive role in their
fear of contagion/transmission.

In this context, this study found that students with chronic
diseases had a higher fear of contact transmission than
students without chronic diseases. In a study conducted
with university students, it was similarly found that the
fear of contagion /transmission was high among students
with chronic diseases (13). This finding is consistent with
in the literature, considering that the risk of complications,
morbidity and mortality increases in the case of
communicable diseases in individuals with chronic
diseases. Previous studies support this finding (50-52). For
students with chronic diseases, psychological support to
cope with fear should be provided on campuses. In
addition, these individuals can be assigned roles such as
health ambassadors or peer support leaders, taking into
account their high-risk awareness. Such responsibilities
may allow the individual to transform their fear into
constructive behavior.

Another important finding was that the fear of contact
transmission, fear of abstract transmission, fear of
healthcare transmission and total scale score were higher
in students who stated that they had never had an
infectious disease before.

In a similar study, it was found that individuals who had
not contracted COVID-19 expressed more fear of COVID-
19. In the same study, more frequent receipt of information
about the COVID-19 outbreak was associated with higher
levels of fear (32). In this study, common life risk
awareness, prevention behaviors, social prevention
awareness, and total scale scores were higher among those
who stated that they had not had a communicable disease
before. Therefore, it can be said that the higher
communicable disease risk awareness and protection
attitudes and behaviors of the participants who stated that
they had not had a communicable disease before increased
their fear of infection.

In this study, it was observed that the total and subscale
mean scores of the fear of contagion/transmission scale
were above the midpoint. Similar results were found in
studies conducted with university students (13,31). In a
study conducted in a different group (adults) Contagion/
Transmission fear was found to be above the midpoint
(50). This finding shows that the participants were worried
about themselves and others. The recent coronavirus
pandemic is thought to have significantly impacted this
result. The literature reported that people feared dangerous
health consequences for themselves and their family and
friends during the COVID-19 pandemic (53-55).
Strengths and limitations of the research: This is the first
study evaluating the relationship between risk awareness
and prevention levels of communicable diseases and the
fear of contagion/transmission in university students. The
limited number of studies on the subject in literature
increases the originality and scientific contribution of this
study. In addition, the fact that the study included
university students, an age group that can increase social

sensitivity against communicable diseases, is important in
terms of public health.

However, the study also has some limitations. Since the
sample was selected from a limited number of departments
of a particular university, the results cannot be generalized
to all university students. The self-report method of data
collection may bring possible biases such as social
desirability or misrepresentation. Finally, the limited
literature on fear of contagion limited the interpretation
and discussion of the findings in a broader context. Future
research could expand the study by including universities
in different regions and undergraduate students.

CONCLUSION

This study will provide information on both theoretical
knowledge and public health practices by revealing the
relationship between risk awareness of communicable
diseases, the level of protection and fear of
contagion/transmission. The findings showed that the
level of awareness and protection was higher, especially in
female students, second-year students, students living at
home or in a dormitory, students with chronic diseases and
students who did not have infectious diseases. At the same
time, the fear of contamination was similarly higher in
female students, second-grade students, students with
chronic diseases and students who did not have infectious
diseases.

In the light of these findings, it is recommended that
personal experience, health status, and demographic
factors be taken into consideration in interventions
planned to increase the level of individual risk perception,
as well as prevention attitudes and behaviors in
communicable diseases. At the same time, it is important
to pay attention to the same factors in the interventions to
be carried out in order to control and reduce the fears of
contracting infectious diseases and infecting others.

The existence of a positive correlation between fear of
contagion/transmission and risk awareness and prevention
behaviors suggests that interventions in any of these areas
may also affect the other. For example, all kinds of
interventions, such as public health campaigns and public
service announcements to raise awareness about
communicable diseases in the community, can also be
expected to reduce the level of fear of infectious diseases.
For this reason, it should be taken into consideration that
the interventions to be made may not only be limited to the
targeted area but may also have positive effects on other
variables.

The main reasons for including university students in the
study are that they are in a period when their health-related
behaviors are shaped, they are in a critical transition period
with high levels of social interaction, and they are the adult
individuals of the future. This age group plays an
important role both in controlling the spread of
communicable diseases and in spreading prevention
behaviors throughout society. Therefore, the findings
obtained may provide a scientific basis for planning
preventive health services and creating awareness
programs for the young population.

In conclusion, this study provides a theoretical
contribution by demonstrating how risk awareness and
prevention behaviors against infectious diseases interact
with the fear of infection and provides guidance in the
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development of preventive public health services against

infectious diseases.

It is recommended that future research be conducted with

participants from different universities with more diverse

demographic characteristics to overcome the limitations of
this study. Going beyond the cross-sectional design and
monitoring changes over time with longitudinal studies
will provide a healthier evaluation of causal relationships
between variables. In addition, conducting mixed-method
studies that use qualitative methods as well as quantitative
data, especially addressing how individuals experience the
fear of contamination and how this reflects on their

awareness, behaviors and attitudes, will contribute to a

multidimensional understanding of the issue.
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A Guideline for the Localization of Treatment Points in Heel Pain
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ABSTRACT

Aim: To determine the target point in the calcaneal region for injection and neuroablation applications in the treatment of
plantar fasciitis and Baxter neuropathy using a newly developed three-dimensional approach, providing a more accurate
and personalized localization method.

Material and Methods: Data from 65 patients who underwent MRI for suspected foot pathology were retrospectively
analyzed. The Baxter nerve and the adhesion point of the plantar fascia were identified. Three-dimensional measurements
of the medial (horizontal), inferior (longitudinal), and posterior (sagittal) distances from this target area to the skin surface
were performed. Correlations between these distances and patient gender as well as shoe size were evaluated. Statistical
analyses included descriptive methods, normality testing, and appropriate parametric/non-parametric tests (p<0.05 was
considered statistically significant).

Results: The mean medial, inferior, and posterior distances were 24.26 + 4.36 mm, 25.97 + 3.62 mm, and 42.40 + 4.60 mm,
respectively. Inferior and posterior distances were significantly shorter in women than in men (p <0.001). A positive
correlation was observed between shoe size and both inferior (r=0.407, p<0.01) and posterior (r=0.653, p<0.001)
distances.

Conclusion: This study presents a novel three-dimensional method to enhance anatomical localization for the treatment
of plantar fasciitis and Baxter neuropathy. Findings demonstrate that gender and shoe size significantly influence distance
measurements, supporting the use of this approach to achieve more precise and personalized therapeutic strategies.
Furthermore, future prospective and large-scale studies will contribute to confirming its clinical effectiveness.
Keywords: Fasciitis, plantar; mononeuropathies; radiofrequency ablation; injections.

Topuk Agrisinda Tedavi Noktalarinin Lokalizasyonu i¢in Bir Kilavuz
0Z
Amag: Bu ¢alisma, plantar fasiit ve Baxter néropatisi tedavisinde enjeksiyon ve ndroablasyon uygulamalari i¢in {i¢ boyutlu
yeni bir yontemle kalkaneal bolgedeki hedef noktay1 belirlemeyi ve daha dogru, kisisellestirilmis bir lokalizasyon yontemi
sunmay1 amaglamaktadir.
Gereg ve Yontemler: Ayak patolojisi sliphesiyle MR yapilan 65 hastanin verileri retrospektif olarak incelendi. Baxter
siniri ile plantar fasyanin yapisma noktasi hedeflendi. Hedef bolgenin deri yilizeyine olan medial (yatay), inferior
(longitudinal) ve posterior (sagital) mesafeleri {i¢ boyutlu 6l¢iimle kaydedildi; bu dlgtimler cinsiyet ve ayakkabi numarasi
ile korele edildi. Istatistiksel analizlerde tanimlayic1 ydntemler, normal dagilim degerlendirmesi ve uygun parametrik/non-
parametrik testler kullanildi (p<0,05 anlamli kabul edildi).
Bulgular: Medial, inferior ve posterior mesafelerin ortalamalart sirasiyla 24,26 +4,36 mm, 25,97 +3,62 mm ve
42,40 £4,60 mm olarak bulundu. Inferior ve posterior mesafeler kadinlarda erkeklere gore anlamli olarak daha kisaydi
(p<0,001). Ayakkab1 numarasi arttik¢a inferior (r=0,407; p<0,01) ve posterior (r=0,653; p<0,001) mesafelerde
anlamli artis gézlendi.
Sonug: Bu ¢aligma, plantar fasiit ve Baxter noropatisi tedavisinde anatomik lokalizasyonu iyilestirmek icin yenilik¢i bir
ii¢ boyutlu yontem sunmaktadir. Cinsiyet ve ayakkabi numarasimnin mesafe olglimlerini etkiledigi belirlenmis olup,
gelistirilen yaklasim daha dogru ve kisisellestirilmis tedavi stratejilerine katki saglayacaktir. Ayrica, gelecekte yapilacak
prospektif ve genis 6lgekli calismalar yontemin klinik etkinligini dogrulamaya katki saglayacaktir.
Anahtar Kelimeler: Fasiit, plantar; mononéropatiler; radyofrekans ablasyonu; enjeksiyonlar.
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INTRODUCTION

It has been reported that the prevalence of foot pathologies
ranges from 61% to 79% and this condition negatively
affects the quality of life of individuals (1). Plantar fasciitis
is most common in the 40-60 age range, regardless of
gender, and accounts for 15% of foot problems in the
general population (2). It has been reported that the
lifetime prevalence of plantar fasciitis in the general
population is approximately 10% and similar rates are
observed among runners (3). Furthermore, a recent
systematic review of articles published between 2000 and
2017 revealed that plantar fasciitis was the second most
frequently published topic in five high-impact general
medical journals (4).

The plantar fascia begins at the toes and adheres to the
medial calcaneal tubercle. Thickening or tearing of the
fascia at this attachment site is called plantar fasciitis (5).
On physical examination, tenderness at the site of
attachment of the fascia to the medial tubercle of the
calcaneus is considered a pathognomonic finding of
plantar fasciitis (6). Injections commonly used in the
treatment of plantar fasciitis are performed in this area (7).
Baxter neuropathy occurs as a result of compression of the
Baxter nerve and causes medial heel pain that is usually
indistinguishable from plantar fasciitis (8). Baxter's nerve
is also known as the first branch of the lateral plantar nerve
or the inferior calcaneal nerve (9). Baxter neuropathy
accounts for approximately 20% of cases of chronic heel
pain (10). In the literature, it has been reported that Baxter
neuropathy is the most common cause of plantar heel pain
of neural origin, with pain originating from the medial
calcaneal nerve coming second (11).

In the treatment of Baxter neuropathy, neuroablation with
radiofrequency can be applied for chronic heel pain. The
anatomical location of the nerve is critical for the success
of this treatment. The Baxter nerve passes approximately
5.5 mm anterior to the medial calcaneal tubercle (12). In
this study, measurements were made based on this
estimated route of the nerve. In addition, neuroablation
therapy in this area can be applied not only in Baxter
neuropathy but also in cases where chronic plantar fasciitis
does not respond to treatment (13,14). This increases the
clinical importance of this region in terms of both plantar
fascia injections and neuroablation treatments for heel
pain.

In the literature, injection and neuroablation treatments are
usually performed under USG guidance (15,16). However,
because it is practical in clinical practice, injections are
performed by palpation (blinded) method, and
inadvertently performing these procedures in the fat pad
on the sole of the foot leads to atrophy in this region
(16,17). In addition, it is known that injections that are not
performed in the appropriate area of the heel may have side
effects such as nerve damage and muscle weakness (18).
In the literature, there are studies comparing these two
methods and it has been shown that ultrasound-guided
localization is more accurate and treatment results are
more successful (19). The accuracy of ultrasound guidance
in injections into the joints of the foot was reported to be
64%, while the accuracy of blinded injections using only
reference points was reported to be 24% (20). In clinical
neuroablation treatments, it is often preferred to use a
neural stimulation technique to the estimated area instead

of ultrasonography because it is practical for nerve
localization (21). In the literature, it is emphasized that
application to the correct point in injection and
neuroablation treatments is critical for treatment success
and patient safety. However, despite such strong scientific
evidence, these procedures are usually performed blinded
because it is faster and easier in practice. Reference points
such as the tip of the medial malleolus, calcaneal tubercle
and navicular tuberosity (Heimkes Triangle), which are
used in the literature to define this treatment point, are
landmarkers developed for the tarsal tunnel (22).
Additionally, the distances and locations of these points
relative to the heel region can make their use as references
more complex.

The originality of this study lies in the introduction of a
three-dimensional, MRI-based method that defines
treatment entry points relative to the patient’s skin surface.
Unlike previous approaches that rely mainly on bone
landmarks or ultrasound guidance, this method provides
personalized localization by incorporating individual
variables such as gender and shoe size. In this way, the
proposed approach offers a novel and practical
contribution to the optimization of injection and
neuroablation treatments for plantar fasciitis and Baxter
neuropathy.

In our study, we aimed to perform nerve localization in a
three-dimensional plane more easily and precisely by
taking the anatomical boundaries of the region as a
reference in the treatment applied to the heel region. This
research aims to provide an approach that can be used in
neuroablation treatments applied in plantar fascia
injections and heel pain, which will provide more practical
and effective guidance for clinical applications.
MATERIAL AND METHODS

This retrospective study examines data from patients who
underwent foot MR imaging due to suspected foot
pathologies at a tertiary medical center between January 1,
2022, and December 31, 2024. A total of 65 patients were
included in the study. A post-hoc power analysis was
performed using GPower software (version 3.1,
Universitiat Diisseldorf, Germany). Based on the effect
sizes obtained from the comparison of inferior (Y) and
posterior (Z) distance measurements between genders
(Cohen’s d = 1.24 and 1.21, respectively), with an alpha
error probability of 0.05 and the given sample size (n=65),
the achieved power (1) was calculated as greater than
0.95. This indicated that the sample size was sufficient to
detect statistically significant differences between groups.
Patients to be included in the study were identified by
scanning through the hospital archive system and
automation system. Inclusion criteria included being 18
years of age or older, having undergone foot MRI within
the specified date range, and having complete hospital
records. Exclusion criteria included patients with a history
of acute trauma to the foot or ankle, patients with foot
deformity, and patients who did not have an MRI to
evaluate the entire foot.

Demographic and clinical data of the patients included in
the study included information such as age, gender, and
shoe size. The European (EU) shoe sizing system was used
in this study. Foot MRI images were retrospectively
analyzed through the radiologic archive system to
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determine the target area. The 5.5 mm anterior region of
the medial calcaneal tubercle, where the insertion of the
plantar fascia and the Baxter nerve are located, was
targeted. The distances of this area to the inferior, medial
and posterior skin surface were measured in three different
planes using the XYZ coordinate system. The distance to
the medial skin was coordinated as the X axis (horizontal
axis), the distance to the inferior skin as the Y axis
(longitudinal axis) and the distance to the posterior skin as
the Z axis (sagittal axis) (Figure 1a and 1b). Thanks to
these measurements, the most appropriate treatment point
specific to each patient's heel structure was determined
according to the reference points on the skin and the
treatment entry points were optimized by taking into
account individual variables such as gender and shoe size
(Figure 1c).

This study was conducted after the approval of the Clinical
Research Ethics Committee of a tertiary medical
institution [approval number 2025/29, granted on 10
February 2025], ensuring patient confidentiality and data
anonymization. This retrospective study aims to determine
personalized calcaneal treatment points in the light of the
data obtained from foot MR images and thus to increase
treatment efficacy.

Statistical Analysis

Descriptive statistics for numerical variables were
presented as mean =+ standard deviation, median, minimum
and maximum values, while categorical variables were

expressed as both numbers (n) and percentages (%). The
conformity of numerical data to normal distribution was
evaluated by the Shapiro-Wilk test. An independent
sample t-test was used to compare distance measurements
between genders. The relationship between shoe size and
distance measurements was analyzed with Spearman's
correlation coefficient. All statistical analyses were
conducted using IBM SPSS Statistics for Windows,
version 20.0 (IBM Corp., Armonk, NY, USA). A p-value
of <0.05 was considered statistically significant.

RESULTS

The mean age of the 65 patients included in the study was
40.22+12.20 years (18-73) and the mean shoe size was
40.924+2.43 (36-46). X, Y and Z distance values of these
patients were analyzed and their relationships with gender
and shoe size were evaluated. The findings obtained
through statistical analysis are presented in detail in tables
and figures.

The mean X, Y and Z values of all patients were
24.26+4.36, 25.97+3.62 and 42.40+4.60, respectively.
There was no statistically significant difference between
men and women in terms of X value (p>0.05). On the other
hand, significant differences were found between Y and Z
values, and women had shorter Y and Z values than men
(p<0.001). According to Table 1, Y and Z values are
affected by gender, while the X value is independent of
gender.

Table 1. Comparison of X, Y, Z values between men and women

All Patients Females (n=31) Males (n=34) p value

Mean + SD Mean + SD Mean + SD (Females vs. Males)
X (horizontal distance) 24.26+4.36 23.58+4.52 24.88+4.19 0.233 ¢
Y (longitudinal distance) 25.97+3.62 23.97+3.08 27.79+3.10 <0.001 ¢
Z (sagittal distance) 42.40+4.60 39.90+3.90 44.68+4.00 <0.001 ¢

a: Independent Samples t test, SD: Standard Deviation

Figure 1. a) Image showing the measurement of the distances of the

estimated treatment site located in front of the medial calcaneal tubercle
to the skin surface in the X, Y and Z axes in the inferior, medial and
posterior directions. b) Schematic representation explaining the
relationship of the obtained measurements with the relevant anatomical
structures. c) Image showing the localization on the skin of the entry
points to be used during treatment. mp, medial plantar nerve; Ip, lateral
plantar nerve; ic, inferior calcaneal nerve; mc, medial calcaneal nerve; pf,

plantar fascia.

While there was no statistically significant correlation
between the shoe size of the patients and the X value
(p>0.05), a statistically significant moderate positive
correlation was found with the Y values (r=0.407, p<0.01)
and a statistically significant strong positive correlation
was found with the Z values (r=0.653, p<0.001) (Figure 2).
In the study, the mean X distance was 24.26+4.36, while
the mean Y distance was 23.97+3.08 for women and
27.7943.10 for men, and the mean Z distance was
39.90+3.90 for women and 44.68+4.00 for men (Table 2).
While there was no statistically significant correlation
between shoe size and X and Y values in women (p>0.05),
a moderate, positive, and statistically significant
correlation was found with the Z value (r=0.506, p<0.01).
Accordingly, as the shoe size of women increases, the Z
distance value also increases. In men, there was no
statistically significant correlation between shoe size and
X, Y, and Z values (p>0.05). These findings indicate that
Y and Z distances are affected by individual factors such
as gender and shoe size, while X distance is independent
of these variables. The correlations between shoe size and
Y and Z distances are further illustrated in Figure 3.
Consideration of these measurements during treatment and
surgical approaches to the relevant region may contribute
to improving clinical outcomes.
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Table 2. Correlations between patients' shoe size and X,Y,Z values

All Patients Females (n=31) Males (n=34)

Shoe size Shoe size Shoe size

r* p r* p r* p
X (horizontal distance) 0.176 0.162 0.209 0.260 0.103 0.562
Y (longitudinal distance) 0.407 0.001 -0.118 0.529 0.189 0.284
Z (sagittal distance) 0.653 <0.001 0.506 0.004 0.230 0.190

* Spearman’s correlation coefficient, p: p-value
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Figure 3. Graph showing the correlation between shoe
sizeand Y and Z.

DISCUSSION

Plantar fasciitis is one of the most common causes of heel
pain, which occurs as a result of inflammation and micro-
tears at the attachment site of the plantar fascia to the
medial calcaneal tubercle (6). The plantar fascia is a dense
connective tissue structure located on the sole of the foot
and extending from the medial tubercle of the calcaneus to
the toes, providing resistance against tensile forces (5).
Conservative approaches are at the forefront in the
treatment process, and in refractory cases, injection
therapies and ablation methods applied to the adhesion
area of the plantar fascia to the medial calcaneal tubercle
are considered as clinically effective alternatives (7).

Saglik Bilimlerinde Deger 2025; 15(3): 467-472

Baxter neuropathy is characterized by indistinguishable
heel pain resulting from compression or irritation of the
Baxter nerve (8,10). It has been reported that the Baxter
nerve may be compressed, especially in association with
conditions such as plantar fasciitis or calcaneal spur, and
may lead to chronic heel pain (23). Treatment includes
removal of pressure on the nerve, stretching exercises,
injections, and surgical decompression or radiofrequency
neural ablation when necessary (24).

The Baxter nerve, which is the subject of this study, is an
important anatomical structure targeted in injection and
neuroablation treatments performed in the heel region.
Injections in the wrong localization may lead to inadequate
treatment efficacy as well as side effects such as nerve
damage, muscle weakness and atrophy of the sub-heel fat
pad (16-18). Therefore, accurately determining nerve
localization in the heel region becomes highly important.
In the literature, superficial bone landmarks such as the tip
of the medial malleolus, the calcaneal tubercle and the
navicular tuberosity (Heimkes Triangle) are frequently
used to locate the Baxter nerve and adjacent structures
(22,25,26). However, these reference points were mostly
developed to determine the localization of the tarsal tunnel
region (22). In heel injection or neuroablation applications,
the use of these landmarks may require complex
calculations and may not always be practical due to
variations in distances that depend on foot size and shape
(22,25,26).

In a study conducted by Choi et al. in 2025, the distance of
the Baxter nerve from the posterior aspect of the calcaneus
to the posterior aspect of the calcaneus in the line between
the posterior process of the calcaneus and the medial
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malleolus was measured using ultrasonography and
calculated as 43.77 = 5.31 mm on average (26). Compared
to the USG method used in this study, the millimetric
localization of the nerve can be determined more precisely
with MRI. In our study, we aimed to measure the distances
of the nerve to the posterior, medial and inferior skin
surface of the heel in three different planes (X, Y, Z) using
MRI. Thus, we aimed to provide an easier and more
precise localization by referring to the skin borders of the
heel itself instead of bony structures. In the literature, there
are studies similar to ours that evaluate the distance of
nerves from the skin surface to define safe surgical
approaches. These studies aim to minimize nerve injuries
and optimize surgical techniques by using anatomical
reference points (27,28).

When imaging methods are examined, it is seen that both
USG and MRI are widely used in the evaluation of heel
pathologies. While USG provides an advantage in the
detection of superficial nerves, it may be insufficient in
cases requiring detailed evaluation, and therefore MRI is
preferable (29,30). Additionally, USG is an operator-
dependent method, and its diagnostic reliability may
decrease with inexperienced practitioners. In contrast,
MRI visualizes the nerve morphology and its relationship
with surrounding tissues in detail, allowing a clearer
assessment of nerve compression and structural changes in
the heel region (18).

In other anatomical studies in the literature, the
localization of the Baxter nerve was determined with
reference to the edge of the Heimkes triangle between the
medial malleolus and the calcaneal tubercle. As a result of
the measurements, it was determined that the nerve was
located an average of 17 mm from the center of this line
(22,25). However, the distance between the reference
points in this measurement technique can change easily
with ankle movements and can be affected by various
parameters such as foot size (31). Furthermore, the method
is relatively more complex to implement. In our method,
the use of the anatomical borders of the heel region as a
reference and the ease of localization in three axes make
the method more practical and useful.

This study provided a three-dimensional (X, Y, Z axes)
evaluation of the anatomical structures in the heel region
using MR imaging and contributed to the precise
localization of target points in injection and neuroablation
procedures applied in the treatment of plantar fasciitis and
Baxter neuropathy. For percutaneous treatment methods to
be performed medially, the entry point for treatment can
be determined at an average distance of 42.40+4.60 mm
from the posterior and 25.97+3.62 mm from the inferior of
the heel, and treatment can be applied by entering an
average of 24.26+4.36 mm from this region. In our study,
the distance to the inferior and posterior region of the heel
was found to be affected by gender and shoe size.
Therefore, the entry points of the injection and
neuroablation catheter can be determined more precisely
by taking these factors into consideration.

In particular, the statistically significant correlations
between shoe size and the Y and Z distances highlight the
potential influence of anatomical variations on heel
morphology. This finding suggests that the relationship
between anatomical structure and shoe size warrants
further investigation in future studies.

Limitations of this study include the limited sample size
and lack of data due to its retrospective design. In addition,
the proposed three-dimensional MRI-based localization
method has not yet been validated in clinical practice, and
its reproducibility in real treatment settings remains to be
established. Potential influences of individual variables
such as foot dominance, body mass index, and variations
in patient positioning during imaging were not evaluated,
and these factors may have affected the measurements.
Future prospective, multicenter, and larger-scale studies
are warranted to confirm the clinical applicability of this
approach and to provide more comprehensive evaluations
for optimization of treatment methods.

CONCLUSION

This study presents a novel method for refining anatomical
localization in the treatment of plantar fasciitis and Baxter
neuropathy. The findings revealed that the distances to the
inferior and posterior surfaces of the heel were affected by
factors such as gender and shoe size. The significant
differences in these distances between men and women
emphasize the importance of individualized planning in
treatment applications. This three-dimensional approach
may improve the accuracy of application by optimizing
treatment entry points and contribute to patient safety by
reducing the risk of complications. Future studies with
larger, prospective cohorts will further confirm these
findings and facilitate the development of standardized,
evidence-based guidelines for heel interventions in plantar
fasciitis and Baxter neuropathy.
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Cesitli Klinik Orneklerden izole Edilen Candida Tiirlerinin Antifungal
Duyarhliklarinin Disk Difiizyon Yontemiyle Arastirilmasi™
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(0)/
Amag: Son yillarda Candida tiirlerine bagli infeksiyonlarin sikliginin giderek artmasi ve ampirik antifungal kullaniminin
yayginlagmasi, direngli Candida suglarinin ortaya ¢ikmasina ve direng oranlarinin artmasina neden olmaktadir. Bu
nedenle uygun ve etkin antifungal tedavinin se¢iminde in vitro antifungal duyarlilik testlerine gereksinim artmaktadir.
Gere¢ ve Yontemler: Bu calismada, Diizce Universitesi Tibbi Mikrobiyoloji Laboratuvari’na gelen gesitli klinik
orneklerden izole edilen Candida suslar1 tiplendirilerek antifungal ajanlara karg1 duyarliliklari arastirildi. Kokenlerin
tanimlanmasi konvansiyonel ve otomatize yontemler kullanilarak yapildi. Suglarin antifungal duyarliliklar1 Kirby-bauer
disk difiizyon yontemi ile yapildi. Zon ¢aplarinin yorumlanmasi, vorikonazol ve flukonazol i¢in CLSI M44-S3
dokiimanina gére, posakonazol, kaspofungin ve itrakonazol i¢in ise NeoSensitabs tabletlerinin iiretici firmasi olan Rosco
Diagnostica’nin 6nerilerine gore yapilmistir. Amfoterisin B ve flusitozin igin ise kabul edilmis sinir degerler literatiirde
saptanamamigtir.
Bulgular: Calismaya dahil edilen 156 Candida susunun 89°u (%57,1) C. albicans, 48’1 (%30,8) C. glabrata, 11’1 (%7,1)
C. tropicalis, 2’si (%1,5) C. lusitaniae, 2’si (%1,3) C. kefyr, 2’si (%1,3) C. parapsilosis ve 2’si (%1,3) C. guilliermondii
olarak saptanmigtir. Suslarin antifungal duyarliliklari incelendiginde en fazla diren¢ saptanan antifungal itrakonazol
(%64,1); en fazla duyarlilik saptanan antifungaller sirasiyla kaspofungin (%98,7), vorikonazol (%94,2), flukonazol
(%85,3) en fazla doza bagli duyarlilik saptanan antifungaller ise sirasiyla itrakonazol (%34,6) ve posakanozol (%]11,5)
olarak saptanmisgtir. Amfoterisin B ve flusitozin igin belirlenen ortalama zon ¢aplari sirasiyla 15,29 (£3) ve 17,06 (£9,8)
olarak 6l¢iilmiistiir.
Sonug¢: Sonug¢ olarak, Candida tiirlerinin uygun tedavisi i¢in etkenlerin tiir tanimlamasi1 ve izole edilen kokenlerin
antifungal duyarlilik testlerinin yapilmasi1 ampirik antifungal tedavi politikalarina katki saglayacaktir.
Anahtar Kelimeler: Antifungal duyarlilik; Candida; disk difiizyon.

Investigation of Antifungal Susceptibility of Candida Species Isolated from Various Clinical

Samples with Disc Diffusion Method
ABSTRACT
Aim: Increasing frequency of infections due to Candida species in recent years and widespread use of empirical antifungal
cause the development of resistant Candida strains and increased resistance rates. Therefore, the need for in vitro
antifungal susceptibility tests is increasing in selecting appropriate and effective antifungal treatments.
Material and Methods: In this study, Candida strains isolated from various clinical specimens from Diizce University
Clinical Microbiology Laboratory were typed and their susceptibility to antifungal agents were investigated. Identification
of origins were made using conventional and auotomatic methods. Antifungal susceptibilities of strains were determined
by disc diffusion method. The interpretation of zone diameters was performed according to the CLSI M44-S3 document
for voriconazole and fluconazole, and according to the recommendations of Rosco Diagnostica, the manufacturer of Neo-
Sensitabs tablets, for posaconazole, caspofungin, and itraconazole. No threshold values have been established for
amphotericinB and flucytosine.
Results: According to this study 156 Candida strains were found as 89 (57.1%) C. albicans, 48 (30.8%) C. glabrata, 11
(7.1%) C. tropicalis, 2(1.5%) C. lusitaniae, 2 (1.3%) C. kefyr, 2 (1.3%) C. parapsilosis and 2 (1.3%) C. guilliermondii.
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When the antifungal susceptibilities of strains were
examined, antifungals with the highest resistance were
detected as itraconazole (64.1%); the antifungals with the
highest susceptibilities were as caspofungin (98.7%),
voriconazole (94.2%), fluconazole (85.3%) and the
highest dose dependent susceptibilities were determined as
itraconazole (34.6%) and posacanozole (11.5%)
respectively. The mean zone diameters for amphotericin B
and flucytosine were measured as 15.29 (+ 3), 17.06 (+
9.8) respectively.

Conclusion: Identification of agents for proper treatment
of Candida species and testing of antifungal susceptibility
tests of isolated strains will contribute to empirical
antifungal treatment policies.
Keywords: Antifungal susceptibility;
diffusion.

Candida; disc

GIRIS

Mantar enfeksiyonlar1 diinya iizerinde bir milyardan fazla
insan1 etkilenmekte ve her yil yaklasik 1,5 milyon dliime
neden olmaktadir. Etkili teshis ve tedavilerin eksikligi ile
birlikte artan antifungal direng, mantar enfeksiyonu
sorununu  daha da  kotilestirmektedir.  Mantar
enfeskiyonlart i¢in risk altindaki hastalar arasinda kanser,
diyabet, HIV hastalar1 ve antibiyotik, steroid, kemoterapi
ve santral vendz kateter kullananlar bulunmaktadir.
Candida cinsi, 6zellikle Candida albicans ile Candida
auris, Candida glabrata, Candida tropicalis ve Candida
parapsilosis gibi albicans dig1 tiirler, ciddi hastane
kaynakli enfeksiyonlarin baglica nedenidir ve bu tiirler
Diinya Saghk Orgiiti'lne gore hastane kaynakl
enfeksiyonlar arasinda yiiksek 6ncelikli hedeflerdir (1).
Candida’lar genellikle cilt, solunum, gastrointestinal ve
genitoiiriner yollar dahil olmak {izere cesitli viicut
bolgelerinde  kommensal bir organizma  olarak
bulunmaktadir (2). Normal floranin bir par¢asini
olusturmalarma ragmen Candida tirleri, yiizeyel
kandidiyazisden = bagisiklik  sistemi  baskilanmig
konaklarda yasami tehdit eden invazif kandidiyazis
enfeksiyonlara kadar degisen yelpazede hastaliklara neden
olmaktadir (3). C. albicans hem yiizeyel hem de yaygin
enfeksiyonlarda yer alan baskin tiir olmasina ragmen, son
yillarda albicans dist Candida tiirlerinin neden oldugu
enfeksiyon sayisinda dnemli bir artis olmustur (4). Invaziv
mantar enfeksiyonlarinin goriilme sikligindaki artig, genis
spektrumlu antibiyotiklerin, hormonlarin,
immiinosiipresanlarin, kemoterapinin ve santral venoz
kateterlerin yaygin kullanimina baglanmaktadir (5). Klinik
olarak, azol, ekinokandin ve polienler gibi farkli antifungal
ajan simflar1 Candida enfeksiyonlarim tedavi etmek igin
kullanilmaktadir. Ancak, bu antifungal ilaglara kars
direncin ortaya ¢ikmasi giderek artan bir kiiresel endige
kaynagidir. Bu nedenle, antifungal duyarlilik testi, direnci
tespit etmek ve altta yatan direng mekanizmalarin
anlamak i¢in giderek daha 6nemli hale gelmektedir (6).
Antifungal duyarlilik testleri arasinda gesitli yontemler
bulunmaktadir. Ancak sadece sivi mikrodiliisyon ve disk
diftizyon yontemi referans yontemler arasindadir (7). Sivi
mikrodiliisyon yontemi yogun is gilicii gerektirmesi,
maliyetinin yiliksek olmasi1 ve yorumlama i¢in deneyimli
uzman ihtiyact nedeniyle rutin  laboratuvarlarda
uygulamasi zordur. Disk difiizyon yontemi ise ucuzdur ve

uygulamasi kolaydir. Bu nedenle rutin laboratuvarlarda
yaygin olarak kullanilmaktadir.

Son yillarda Candida tiirlerinde, ozellikle albicans dist
Candida’larda antifungal ajanlara karsi direng artiglart
goriilmektedir. Bu nedenle antifungal duyarlilik testleri
Candida enfeksiyonlarinin yonetiminde olduk¢a 6nemli
bir yere sahiptir (8).

Bu calismada, Diizce Universitesi Tip Fakiiltesi Tibbi
Mikrobiyoloji Laboratuvarina gonderilen ¢esitli klinik
orneklerden soyutlanan Candida’larin tiir diizeyinde
dagiliminin belirlenmesi ve tamimlanan Candida’larin
cesitli antifungal ajanlara karsi in vitro duyarliliklarinin
Kirby-Bauer disk difiizyon yontemi ile saptanmasi
amaclanmistir. Boylece hem hastanemizde uygulanacak
antifungal tedavilere hem de epidemiyolojik calismalara
katkida bulunulmasi diistiniilmiistiir.

GEREC VE YONTEMLER

Aragtirmamuz Diizce Universitesi Bilimsel Arastirma
Projeleri Komisyonu tarafindan desteklenen
2015.04.01.353 protokol numarali projedir. Calismanin
etik kurul onay1 2014/119 karar no ile 17.02.2015 tarihli
kararinda alinmustir.

Suslarin secimi, izolasyonu ve saklanmasi

Klinik Mikrobiyoloji Laboratuvarina 1 Ocak 2016 ile 30
Nisan 2016 tarihleri arasinda gesitli poliklinik, servis ve
yogun bakim initesi (YBU)’den goénderilen klinik
Orneklerden izole edilen 156 Candida susu caligmaya
almmistir. Ayni hastanin farkli zamanlarda gonderilen
ayn1 6rneginden elde edilen ayni tiir suslarin yalnizca bir
tanesi ¢alismaya dahil edilmistir.

Inceleme amaciyla laboratuvarimiza génderilen drnekler,
Sabourad dekstroz agar (SDA) (BD Difco, Fransa),
besiyerine ekildikten sonra, 37 °C’lik etiivde 24-48 saat
inkiibe edilmistir. inkiibasyon sonunda izole edilen maya
kolonileri makroskobik morfolojileri, germ tiip testi, misir
unu-tween 80 agarda (HiMedia, Mumbai, India)
goriiniimleri ile otomatik (Vitek 2 -bioMerieux, France) ve
manuel biyokimyasal yontemlerle identifiye edilmistir. Bu
sekilde tamimlanan Candida kokenleri Brain-Heart
Infusion Broth (BHIB) (HiMedia, Mumbai, India)
besiyerine inokiile edilip 37 °C’lik etiivde 24-48 saat
inkiibe edilmis, inkiibasyon sonucu  lreyen
mikroorganizmalar -20 °C’de saklanmustir. Saklanan
suslarin ¢calisma yapilmadan 6nce oda 1sisinda ¢oziilmeleri
saglanmis, daha sonra SDA’ya pasajlanarak elde edilen
taze koloniler isleme almmistir (9). Calismada kontrol
susu olarak C. parapsilosis ATCC 22019 kullanilmistir.
Antifungal duyarliliklarinin belirlenmesi
Aragtrmamizda izole edilen kokenlerin antifungal
duyarlilik test sonuglart yorumlanirken vorikonazol (1 pg)
(Bioanalyse, Ankara, Tirkiye) ve flukonazol (25 png)
(Bioanalyse, Ankara, Turkiye) i¢in CLSI M44-S3
dokiimaninda belirtilen kriterler baz alimmstir (7).
Posakonazol (5 pg) (Bioanalyse, Ankara, Tirkiye),
kaspofungin (5 pg) (Bioanalyse, Ankara, Tiirkiye) ve
itrakonazol (10 pg) (Bioanalyse, Ankara, Tiirkiye) i¢in ise
NeoSensitabs tabletlerinin {iretici firmasmin (Rosco
Diagnostica, Danimarka) onerileri dikkate alinmigtir (10).
Caligmamizda kullanilan antifungaller i¢in sinir degerler
tablo 1’de gosterilmistir. Amfoterisin B (100 U)
(Bioanalyse, Ankara, Tirkiye) ve flusitozin (1 pg)
(Bioanalyse, Ankara, Tiirkiye) i¢in ise kabul edilmis sinir
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degerler literatiirde saptanamadigindan bu iki antifungal
icin sadece Olgiilen zon caplar1 verilmistir.

Tablo 1. Antifungal zon ¢ap1 degerlendirme kriterleri

gbzlenmistir. Suslarin 6rnegin gonderildigi birime gore
dagilimi tablo 3’°te gdsterilmistir.

Tablo 3. izole edilen Candida tiirlerinin génderildigi
birime gore dagilimi (n/%)

Antifungal Duyarh  DBD* Direncli Candida Poli- _ )
- tiirleri klinik ~ Servis  YBU Toplam

Clinical and Laboratory

Standards Institute (CLSI) C.albicans ~ 23(258) 35(93) iy,  89(100)

Flukonazol >19 1815 <14 C.glabrata  22(458) 14(292) 12(25) 48 (100)

Vorikonazol >17 16-14 <13 C. tropicalis 4(364) 1(92) 6(54,5) 11 (100)

Rosco Diagnostica (RD) C. lusitaniae - - 2(100)  2(100)

C.

Posakonazol >17  16-14 <13 parapsilosis - 2(100)  2(100)

itrakonazol >3 22-14 <13 g kefyr 2000 - 2(100)

Kaspofungin >16 1513 <12 guilliermondii *®¥ - 160)  2(100)
*DBD: Doza bagh duyarl Toolam 52 50 54 156
istatistiksel Analiz P (333)  (32,1) (34,6) (100)

Calismamizda hastalarin yaslar1 ile amfoterisin-B ve
flusitozin  disklerinin  olusturdugu zon ¢aplarinin
tanimlayict degerleri, ortalama, minimum, maksimum ve
standart sapma olarak hesaplanmistir. Candida tiirlerinin
gonderildigi birimlere, izole edildigi bdlgelere gore
dagilimi ve antifungal duyarlilik oranlar1 say1 ve %
frekanslarla gosterildi. Hesaplamalarda statistical Package
for the Social Sciences (ver. 18) programi kullanilmistir.

BULGULAR

Aragtirmamiza ¢esitli klinik 6rneklerden izole edilen 156
Candida susu almmustir. Ornek alinan hastalarin yas
ortalamasi 57,6 (£22,9) olup 52’si (% 33,3) erkek, 104’
(% 66,7) kadm olarak tespit edilmistir. Ornek tiiriine gore
dagilim incelendiginde en sik Ornegin idrar (% 38,5)
oldugu goriilmiistiir. Suglarin 6rnek tiiriine gore dagilimi
tablo 2’de gosterilmistir.

Tablo 2. Candida tiirlerinin izole edildigi 6rnek tiiriine
gore dagilimi

Ornek tiirii Say1 %

Idrar 60 38,5
DTA 32 20,5
Vajen-serviks 30 19,2
surlintiisii

Balgam 19 12,2
Yara suirtintiisii 4 2,6

BAL 4 2,6

Kan 3 19

Vulva stiriintiisii 2 1,3

Katater 1 0,6

Apse materyali 1 0,6

DTA: Derin trakeal aspirat, BAL: Bronkoalveoler lavaj

En sik izole edilen Candida tiri C. albicans olarak
saptanmistir.  Izolatlar  génderildigi  birimlere  gore
degerlendirildiginde C. albicans (% 39,3)’1n servislerden,
C. glabrata (% 458) ve C. kefyr (% 100)’in
polikliniklerden; C. tropicalis (% 54,5), C. lusitaniae (%
100) ve C. parapsilosis (% 100)’in ise daha ¢ok yogun
bakim {initelerinden gonderilen o6rneklerde saptandigi
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YBU: Yogun bakim iinitesi

Calismamizdaki flusitozin ve amfoterisin B igin kabul
edilmis smir degerler bulunmamaktadir. Bu nedenle
ortalama zon caplari hesaplanmig ve flusitozin igin
ortalama zon capt 17,06 (£9,8) mm, amfoterisin B i¢in
15,29 (£3) mm olarak belirlenmistir. Flusitozin ve
amfoterisin B’nin Candida tiirlerine gore olusturdugu
ortalama zon caplar1 tablo 4’te gosterilmistir.
Tablo 4. Candida tiirlerinin amfoterisin B ve flusitozin
icin olugturdugu ortalama zon ¢aplar1 (mm) (+£SD)
Candida Tiirii Amfoterisin-B Flusitozin

C. albicans 15,99 (+2,67) 12,03 (£8,98)
C. glabrata 14,65 (£3,23) 6,79 (£10,04)
C. tropicalis 14,18 (£3,03) 11,73 (£11,64)
C. lusitaniae 12,00 (£2,83) 6,00 (£5,66)

C. parapsilosis

C. kefyr

15,00 (£4,24) 11,50 (£14,14)

12,00 (£2,83) 12,00 (+21,21)

C. guilliermondii 13,00 (£0,00) 14,50 (£0,71)

Tiim izolatlarda amfoterisin B ve flusitozin disindaki diger
antifungallere karst en fazla duyarlilik sirasiyla
kaspofungin (% 98,7), vorikonazol (% 94,2), flukonazole
(% 85,3); doza bagli duyarlilik sirasiyla itrakonazol (%
34,6)’e posakonozole (% 11,5); en fazla direng ise
itrakonazole (% 64,1) kars1 saptanmstir. Kaspofungin i¢in
doza bagli duyarli kdken izole edilmemistir. Kullanilan
antifungal ajanlara kars1 suslarin duyarlilik durumu tablo
5’te gosterilmistir.

TARTISMA

Candida’lar nozokomiyal infeksiyon etkenleri arasinda
altinci, hematojen infeksiyon etkenleri arasinda ise
dordiincti sirada yer almaktadir. Tir diizeyinde ise ilk
siray1r C. albicans almakla birlikte non-albicans tiirlerle
kargilagma oranmi giderek artmaktadir. Bu nedenle tiirlerin
identifikasyonu ve direng profillerinin belirlenmesi
oldukg¢a 6nem tagimaktadir (11,12).
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Tablo 5. izole edilen Candida tiirlerinin antifungal duyarliklari (%)

Antifungal C.albicans  C.glabrata  C.tropicalis  C.lusitaniae  C.parapsilosis C.kefyr  C.guilliermondi
Direngli 34 8,3 18,2 0 0 50,0 0
DBD 2,2 20,8 9,1 0 0 0 0
Flukonazol
Duyarli 94,4 70,8 72,7 100,0 100,0 50,0 100,0
Direngli 3,4 6,3 9,1 0 0 0 0
0 0 0
Vorikonazol DBD 11 2.1 0 0
Duyarh 955 91.7 909 100,0 100,0 100,0 100,0
Direngli 45 8,3 9,1 0 0 0 0
DBD 2,2 31,3 0 50,0 0 0 0
Posakonazol
Duyarli 933 60,4 90,9 500 100,0 1000 1000
Direngli 58,4 72,9 72,7 100,0 50,0 50,0 50,0
DBD 41,6 22,9 27,3 0 50,0 50,0 50,0
itrakonazol
Duyarli 0 4.2 0 0 0 0 0
Direncli 0 42 0 0 0 0 50,0
DBD
Kaspofungin
Duyarli  100,0 95,8 100,0 100,0 100,0 100,0 50,0

DBD: Doza bagli duyarli

Chen ve ark.’larmin (13) 2016-2023 wyillar1 arasinda
yaptig1 calismada, Candida enfeksiyonlar1 arasinda
Candida albicans enfeksiyonlarin %33,7'inden, albicans
dist  Candida enfeksiyonlar1 ise enfeksiyonlarin
%66,3’linden sorumlu oldugu gosterilmistir.

Ayni ¢alismada albicans dist Candida enfeksiyonlar
sirastyla C. parapsilosis (%31,5), C. glabrata (%18,4) ve
C. tropicalis (%13) oldugu belirtilmistir. Zhang ve
arkadaglarmin  (14) yaptigi calismada izole edilen
180 Candida susu arasinda, C. parapsilosis baskin tir
olarak tespit edilmistir (69/180, %38,3). Ayni ¢alismada
bunu C. albicans (64/180, %35,6), C. glabrata (25/180,
%13,9), C. tropicalis (18/180, %10), C. krusei (2/180,
%1,1) ve C. famata (2/180, %1,1) izledigi rapor edilmistir.
Bayram ve arkadaslar1 (15) cesitli klinik 6rneklerden izole
ettikleri Candida tiirlerini siklik sirasina gére C. albicans
(% 50), C. parapsilosis (% 24), C. kefyr (% 11), C.
glabrata (% 6), C. tropicalis (% 6) ve C. guillermondii (%
2) olarak bildirmistir. Sav ve arkadaslar1 (16) klinik
orneklerden izole edilen Candida tiirlerini
degerlendirdikleri ¢alismalarinda 848 6rnegin % 75,6’sin1
C. albicans, % 12,8’ini C. glabrata, % 3,6’sim C.
parapsilosis, % 2,9’unu C. krusei, % 2,9’unu C. kefyr, %
1,7’sini C. tropicalis ve diger tiirler olarak saptamuslardir.
Calismamizda ise izole edilen Candida koékenleri siklik
sirasina gore C. albicans (% 57,1), C. glabrata (% 30,8),
C. tropicalis (% 7,1), C. lusitaniae (% 1,5), C. kefyr (%
1,3), C. parapsilosis (% 1,3), C. guilliermondii (% 1,3)
olarak saptanmigtir. Aragtirmamizda diger calismalarla
benzer sekilde C. albicans en ¢ok izole edilen tiir olarak
ilk siradadir. Caligmamizla diger caligmalar arasinda
albicans dis1 Candida tiirlerinin sikliklar1 arasinda var olan
farkin; hastanelerin biiylikliigli, hizmet verdigi hasta

grubu, antifungalleri kullanim politikalari, 6rneklerin izole
edildigi yer ve hastalarin tedavi gordiigii klinik ya da
servise bagli olabilecegi diisliniilmiistiir.

Son yillarda albicans dis1 Candida enfesiyonlarinda artan
antifungal ila¢ direnci dikkat ¢ekmektedir. Flukonazol
direnci olasiligimin artmasi nedeniyle, ekinokandinler C.
glabrata'da karst  birinci  basamak tedavi olarak
Onerilmektedir. Endise verici bir sekilde, C. glabrata,
ekinokandinlere karsi Olciilebilir direncin tespit edildigi
ilk Candida tiirti olarak karsimiza cikmistir
(17). Baslangigta flukonazole tamamen duyarli olarak
kabul edilmelerine ragmen, flukonazole direngli C
parapsilosis'in ortaya ¢ikisi giderek artan sayida iilkede
bildirilmistir. Flukonazole direncli suslar, invaziv hastaligi
olan hastalarin yiiksek 6liim orani da dahil olmak {izere
bir¢ok nedenden dolay1 endise yaratmaktadir (18).

Mantar infeksiyonlarinin tedavisinde uygun ve etkili
tedavinin planlanmasinda in-vitro antifungal duyarlilik
testlerine ihtiyag duyulmaktadir. Bu konuda CLSI ve
EUCAST sivi mikrodiliisyon yontemini referans yontem
olarak onermektedir (19). Yapilan bir¢ok ¢aligmada ise
uygulanabilirlik agisindan kolay ve maliyet olarak ucuz
olan disk diflizyon yontemiyle antifungal maddelere kars1
duyarlilik sinir degerleri arastirilmaktadir (20-22). Altuncu
ve arkadaglar1 (23) yenidoganlardan izole edilen Candida
kokenlerinde direncin tiirlere gore dagilimini, C. albicans
icin % 2,8, albicans dis1 Candida tiirleri igin ise % 11
olarak saptanmistir.

Yigit ve arkadaglar1 (24) kan kiiltlirlerinden izole ettikleri
Candida tiirlerinde disk difiizyon yontemi ile flukonazole
duyarli, doza bagh duyarli ve direngli izolat oranini
strastyla % 82,2, % 12,2 ve %5,5 olarak saptamiglardir.
Aymi ¢alismada biitiin izolatlar amfoterisin B ve
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vorikonazole duyarli olarak bulunmustur. Kubiak ve
arkadaglar1 (25) 2006 ile 2012 yillar1 arasinda 302
kandidemili hastada yaptiklar1 calismada disk difiizyon
yontemiyle flukonazole duyarlilik durumunu C.albicans
icin % 98,5, C. parapsilosis i¢in % 97,4, C. glabrata i¢in
% 94,1, C. tropicalis i¢in % 95,5, C. guillermondii i¢in %
60 olarak tespit etmislerdir. Azevedo ve arkadaslar1 (26)
Brezilya’da 1999-2003 yillar1 arasinda disk difiizyon
yontemiyle flukonazole duyarlilik oranlarimi, C. albicans,
C. tropicalis, C. glabrata, C. guilliermondii, C.
parapsilosis, C. krusei ve C. rugosa igin sirastyla % 98, %
98,3, % 92,2, % 89,7, 97,2, % 32,1 ve % 34,9 olarak
saptamislardir. Chen ve ark.’lar1 (13) yaptiklar1 calismada
Candida tiirlerinin antimikrobiyal duyarlilik profilinde,

tim suslarin amfoterisin B'ye duyarli oldugunu
gostermistir. C.  albicans flukonazol, itrakonazol ve
vorikonazole sirastyla %90,32, %80,65 ve %74,19

oraninda duyarlilik gostermistir. Candida glabrata’nin
itrakonazole duyarliligi %100 oldugunu, C. tropicalis igin
flukonazol, itrakonazol i¢in %58,33 ve vorikonazole i¢in
%33,33 duyarlilik oraniyla azol ajanlarina karsi direngli
oldugu goriilmistir. Calismamizda tim Candida
suslarinda flukonazole % 6,4, vorikonazole % 4,5,
posakonazole % 5,8, itrakonazole % 64,1, kaspofungine
ise % 1,3 oraninda direng saptanmustir. Tiir diizeyinde C.
glabrata’nin en fazla direng gosteren izolat oldugu tespit
edilmistir. Bunu C. tropicalis ve C. albicans degisken
olarak izlemistir. Izole ettigimiz C. lusitaniae, C. kefyr, C.
parapsilosis ve C. guilliermondii sayisinin az olarak
saptanmast ve direng¢ oranlarindaki yiiksekligin, g¢ok
sayida sus iceren kokenlerle yapilacak yeni galigmalarla
desteklenmesi gerektigini diisiindiirtmiistir.
Calismamizda tiim izolatlara karsi en yiiksek direng
itrakonazolde saptanmustir. itrakonazol direncindeki
yiikseklik, yogun bakim hasta sayilarinin fazla olmasina
bagli  olarak  antifungal duyarlilik  sonuglarinin
beklenmeden ampirik olarak antifungal tedavi uygulanmis
olabilecegini diisiindiirtmiistiir.

Aragtirmamizda kullandigimiz antifungallerden flusitozin
ve amfoterisin B’nin disk diflizyon yo6ntemi igin
bildirilmis siir degerleri bulunmamaktadir.
Calismamizda ortalama zon ¢api flusitozin igin 17,06
(£9,8) mm, amfoterisin B i¢in 15,29 (£3) mm olarak
saptanmustir. Tiir diizeyinde ise ortalama zon caplari
amfoterisin B i¢in C. albicans’ta 15 (+2,7) mm, C.
glabrata’da 14,7 (£3,2) mm, C. tropicalis’te 14,2 (+3) mm
olarak dl¢tilmiistiir. Ayni degerler flusitozin i¢in sirasiyla
12 (£8,9), 6,7 (£10), 11,7 (£11,6) olarak olgilmiistiir.
Pathak ve arkadaslarinin (27) yaptiklar1 ¢alismada
amfoterisin B’nin C. albicans’ta 13,7 (£3.5) mm, C.
glabrata’da 14,9 (£1,4) mm, C. tropicalis’te 11,6 (+4,3)
mm ortalama zon ¢api olusturdugu tespit edilmistir.
Calismamizda  flusitozin  igin  direng¢  durumu
belirtilememis, ortalama zon caplart saptanmis, ayni
sekilde farkli caligmalar bulunamadigi i¢in karsilagtirma
yapilamanmistir. Olgiilen zon ¢aplarinin ileride yapilacak
olan calismalara katki saglayacagi diistiniilmektedir.

SONUC

Sonu¢ olarak, basta Candida tiirleri ile olusan
infeksiyonlarin tedavisi i¢in etkenlerin tiir tanimlamasinin
yapilmasinin énemi bir kez daha teyit edilmistir. Ayrica
yogun bakim hasta sayilarinin artmasi, antifungal tedavi

protokollerindeki farkli uygulamalar gibi ¢esitli nedenlerle
Candida tiirlerinde antifungal duyarlilik oranlarinda da
degisiklikler olugmaktadir. Etkin bir tedavi icin 6zellikle
non-albicans Candida izolatlarinda antifungal duyarlilik
testlerinin  aragtirilmasi, bu  yapilamiyorsa tedavi
planlamasinda bdlgesel duyarliliklarin dikkate alinmasi
gerekmektedir. Yine c¢alismamizda literatiirde sinir
degerlerini saptayamadigimiz amfoterisin B ve flusitozin
i¢in farkli Candida kokenlerine karsi ortalama zon ¢aplar
saptanmis olup, bu durumun ileride yapilacak ¢aligmalara
katk1 saglayacag: diisiiniilmektedir.

Caligmamizda yalnizca disk difiizyon yontemi kullanilmisg
olmasindan dolay1 sonuglar sivi mikrodiliisyon yontemiyle
kargilastiritlamamustar.
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Nutritional Support in Palliative Care: The Dietitian's Critical Role
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ABSTRACT

Palliative care is an approach aimed at improving the quality of life for patients and their families by identifying,
assessing, and treating pain and other physical and psychological problems early in individuals struggling with serious
illnesses, and preventing and alleviating disease-related problems. The effective functioning of the palliative care model
greatly depends on the importance of a multidisciplinary team approach. Dietitians, as part of the healthcare team formed
to meet the physical, psychological, and social needs of patients, play critical roles in initiating nutrition therapy,
evaluating its effectiveness, monitoring progress, and creating nutrition plans for addressing disease-related nutritional
problems. It is well known that failure to provide adequate nutritional support in palliative care negatively impacts the
effectiveness of medical treatment and quality of life, leading to increased morbidity and mortality rates. Therefore,
especially during the palliative care process, the active role of dietitians in the multidisciplinary team is crucial in
improving the quality of life for palliative care patients and enhancing the effectiveness of medical treatment.
Keywords: Nutritional support; palliative care; nutrition; dietitian.

Palyatif Bakimda Beslenme Destegi: Diyetisyenin Kritik Rolii

(0V4

Palyatif bakim; ciddi hastaliklarla miicadele eden bireylerde agri ile diger fiziksel ve psikolojik problemleri erken tantyip,
degerlendirip, tedavi ederek, hastaliklarla iligkili problemleri 6nlemek ve rahatlatmak yoluyla, hastalarin ve ailelerinin
yasam kalitesini diizeltme yaklasimidir. Palyatif bakim modelinin etkin bir sekilde islemesi i¢in multidisipliner bir ekip
caligmasinin 6nemi bilyliktiir. Hastalarin fiziksel, psikolojik ve sosyal ihtiyaglarini kargilamak iizere bir araya gelen
saglik calisanlarindan olusan ekipte yer alan diyetisyenlerin beslenme tedavisinin baglatilmasi, etkinliginin
degerlendirilmesi, izlenmesi, hastaliga bagli olugan beslenme sorunlarina yonelik beslenme planlarinin yapilmasi gibi
onemli gorevleri bulunmaktadir. Palyatif bakimda yeterli beslenme desteginin saglanamamasinin tibbi tedavinin
etkinligini ve yasam kalitesini olumsuz yonde etkileyerek morbidite ve mortalite oranlarini artirdig1 bilinmektedir. Bu
nedenle 6zellikle palyatif bakim siirecinde, diyetisyenlerin multidisipliner ekipteki etkin rolii, palyatif bakim hastalarinin
yasam kalitelerini iyilestirmede ve tibbi tedavinin etkinliginde biiyiik 6neme sahiptir.

Anahtar Kelimeler: Beslenme destegi; palyatif bakim; beslenme; diyetisyen.

INTRODUCTION

Palliative care is an approach that aims to improve the quality of life for patients and their families by identifying,
assessing, and treating pain and other physical and psychological problems early, and preventing and alleviating
problems associated with life-threatening diseases (1). Unlike traditional patient care models, it is a healthcare model
with uniquely structured and specific care objectives (2). In recent years, advances in diagnostic and treatment strategies
have extended the life expectancy of individuals, but despite the increased lifespan, a patient population has emerged
who, although living longer, lose their functional abilities and quality of life during the disease process, and particularly
experience many symptoms, such as pain, intensely (3). This population has special care needs, which are addressed by
palliative care. Initially, palliative care focused on cancer patients, but over time, it has expanded to include individuals
with chronic diseases such as cerebrovascular diseases, neurodegenerative diseases, human immunodeficiency virus
(HIV)/ acquired immune deficiency syndrome (AIDS), congestive heart failure, chronic obstructive pulmonary diseases
(COPD), diabetes, Alzheimer’s, etc (4). The goal of palliative care is to alleviate pain and other symptoms caused by
the while enhancina the individual's quality of life, with sensitivity to their social and
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cultural beliefs and values. Most patients receiving
palliative care have multiple complex symptoms and
issues arising from the advanced stages of their illnesses.
The primary goal of palliative care is to manage and
alleviate these symptoms (5).

The Importance of Nutritional Support in Palliative
Care

The prevalence of malnutrition is very high in palliative
care patients. Gastrointestinal system problems, which are
often seen as a result of illness, are among the most
important issues that cause weight loss in these patients
(6). Nausea, vomiting, esophagitis, stomatitis, dry mouth,
reduced taste sensation, early satiety, diarrhea, and
constipation are commonly seen in palliative care patients.
These symptoms lead to a decrease in food intake and
impaired absorption (7). When adequate nutritional
support is not provided during the palliative phase, energy
and protein balance deteriorate rapidly, leading to
malnutrition, infections, and associated complications.
Prolonged malnutrition results in impaired tissue function,
delayed wound healing, immunosuppression, increased
infection risk, reduced muscle, respiratory, and cardiac
functions, prolonged hospital stays, and an increase in
morbidity and mortality (8). Nutritional support provides
energy support and helps in developing resistance against
infections, minimizing muscle mass loss and pressure
ulcers, allowing patients to maintain some degree of
control, helping to preserve the sense of normalcy, and
improving the patient's quality of life and sense of well-
being (9). Numerous studies have highlighted the
importance of nutritional support in palliative care (10-13).
In a study examining the impact of nutritional status on the
quality of life in palliative care patients, it was observed
that well-nourished patients had higher scores in physical
function, emotional health, and energy/vitality
subdomains (10). Ruggeri et al. (2020) observed in their
study evaluating the effect of nutrition on survival in
cancer patients receiving palliative care that patients who
received enteral nutrition support due to dysphagia had an
average survival time extended by 22.1 weeks (11).
Lundholm et al. (12) showed that nutritional support was
a factor influencing survival in cachectic palliative care
patients with solid tumors, with patients receiving
nutritional support having longer survival times, improved
energy balance, and increases in body fat percentage and
maximum exercise capacity. Obling et al. (2019)
conducted a study involving palliative chemotherapy for
gastrointestinal cancer patients, in which those receiving
home parenteral nutrition showed an increase in lean body
mass compared to the control group, and it was also
reported that nutritional support significantly contributed
to the patients' quality of life (13).

Nutritional Support Objectives

One of the primary and most important goals of nutritional
support is the improvement of the quality of life (10).
Nutritional approaches for palliative patients may vary
depending on whether the patient is receiving treatment or
is in a condition where treatment is no longer possible.
This distinction is primarily determined by the indications
for nutritional approaches and the expected survival
prognosis. If patients are receiving active treatment, the

goal of nutritional support is to maintain the patient's
general condition, thereby improving their tolerance to
medical treatments. In the group of palliative patients
receiving treatment, the primary objective of nutritional
approaches is to improve quality of life and enable the
continuation of treatment within its natural course. It has
been observed that improving the quality of life in these
patients can contribute positively to the treatment process
(14). On the other hand, in patients who are not receiving
active treatment and have no possibility of receiving
treatment, the main goal of nutritional approaches is to
delay early death due to malnutrition and extend the
expected lifespan. In these patients, nutritional support
should be evaluated based on factors such as the patient's
nutritional status, habits, preferences, desires, and the
expectations of the patient and their relatives. In this
situation, quality of life is often considered a secondary
goal (15).

Palliative Care Team

In order to provide palliative care support effectively, a
well-organized structure and efficient collaboration are
required within the team. The palliative care team is made
up of experienced and trained healthcare professionals and
other specialists, who come together with a shared
understanding of working towards common goals. The
members of the team may vary depending on the needs of
the patient (16). Palliative care team members typically
include doctors, nurses, dietitians, physiotherapists, social
workers, and psychologists. Doctors usually specialize in
areas such as anesthesiology, oncology, and general
medicine (16,17). Additionally, religious officials provide
spiritual care and guidance to the patient (18,19). Family
members or caregivers of the palliative care patient are
also an important part of the palliative care team (20). The
presence of healthcare professionals from different
specialties within the team is crucial for managing
complications related to illness and addressing the
patient’s concerns. As the number of professionals
observing the patient from their specific areas of expertise
increases, the patient's quality of life improves as well
(21,22). A review aiming to explore when and how
dynamic palliative care teams’ function effectively, it was
suggested that the ideal size of a palliative care team
should range from 5 to 10 members, while it was argued
that exceeding 20 professionals in the team might reduce
its efficiency (23). Having professionals with diverse
training, experience, and perspectives ensures that the best
possible care is provided for the palliative care patient.
Although the differences among team members might lead
to conflicts, it is emphasized that a patient-centered
approach within the palliative care team is essential for
achieving success (24,25).

Role of the Dietitian

Dietitians within the palliative care team are also an
important part of the team, bringing their specialized
training and experience. In palliative care patients, it is
crucial to prevent malnutrition, stop the deterioration of
nutritional status, improve metabolic conditions, regulate
inflammation and the acute-phase response, promote
anabolism, and ensure the patient’s comfort and well-
being (26-28). The dietitian plays a key role in providing
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this support. Although there is insufficient data in the
literature regarding the specific role of dietitians in
palliative care, there is a lack of large-scale research on the
dietitian's presence and contributions to the treatment
process within the palliative care team (29). Nutritional
care, however, is still an area that is not given sufficient
attention when compared to medical diagnosis and
treatment. The insufficient nutrition education in
university curricula for healthcare professionals and the
lack of understanding regarding the importance of
nutrition as a key component of medical treatment
contribute to the reduced focus on nutritional care. Yet, the
secondary consequences of inadequate nutrition not only
negatively affect the success of treatment but also lead to
higher treatment costs (30). Research has shown that
nutritional care provided to individuals at risk of
malnutrition has a positive impact on both the patient's
quality of life and the reduction of hospital healthcare costs
(31). The Effect of Early Nutritional Therapy on Frailty,
Functional Outcomes and Recovery of Malnourished
Medical Inpatients Trial (EFFORT) in Switzerland also
demonstrated that improving nutritional care reduces
healthcare service costs (32).

A dietitian, as part of the palliative care service that
requires a multidisciplinary approach, is responsible for
the patient's nutrition. The primary responsibilities of the
dietitian include initiating nutritional therapy, evaluating
its effectiveness, monitoring progress, and developing
nutrition interventions and plans to address nutrition-
related issues caused by illness (26). In addition to the
fundamental duties of the dietitian within the palliative
care team, it is also important for the dietitian to adopt a
solution-focused approach to nutritional problems.
Providing nutritional support to a palliative care patient
can present various challenges (27). In advanced stages of
illness or during periods of treatment-related side effects
such as nausea, anorexia, or fatigue, reduced food intake
and unintended weight loss in the patient can create
various concerns for the family and may even lead to
conflicts with the patient (28). In such situations, it is
important for the dietitian to provide the necessary
nutritional information to both the family and the patient,
and to address any unrealistic expectations the family may
have regarding the benefits of nutrition (33). Forcing a
patient to eat during this phase may not necessarily lead to
a longer life or a sense of strength. In fact, this could cause
discomfort for the patient instead of providing enjoyment
from eating. Additionally, forcing the patient to eat can
increase the risk of aspiration, which may worsen the
patient's condition (34). The dietitian, as part of the
palliative care team, should be aware of this and inform the
patient’s family or caregiver that pressure should not be
applied regarding food intake. Instead, the dietitian should
emphasize that the focus should be on offering foods that
the patient prefers and that can help ensure their comfort
(35).

It is also crucial for dietitians to manage the symptoms
caused by the illness that affects the patient's nutritional
status. If the patient is able to consume food orally, oral
nutritional support should be provided based on the
symptoms. In particular, gastrointestinal symptoms should
be carefully assessed, and the nutrition plan should be
tailored accordingly. In cases of diarrhea, increased fluid

intake and small, frequent meals are recommended. For
constipation, the consumption of fruits and vegetables that
the individual enjoys may be suggested. In addition, it
should be explained to the patient's relatives that sugary,
salty, and fatty diet restrictions applied to individuals with
chronic diseases in the late palliative phase will not be
appropriate (33,35,36). Along with the nutritional plan,
caregivers should be provided with guidance on how the
eating environment should be set up. For elderly patients,
creating an enjoyable eating environment can positively
affect food intake. Serving meals in small portions and
preparing food in an appealing way can help create a
mealtime atmosphere that the patient will enjoy (37).

One of the important responsibilities of the dietitian within
the palliative care team is to be involved in planning the
nutrition process for patients who will receive enteral or
parenteral nutritional support (38). In patients who are
unable to consume food orally, nutritional intake is
provided through artificial nutrition and hydration (39).
Artificial nutrition and hydration therapy is a medical
procedure that requires a doctor's prescription and is based
on solid scientific evidence (40). The dietitian, in
collaboration with other team members, must develop the
appropriate nutrition treatment plan for patients receiving
artificial nutrition, taking into account factors such as the
primary illness, other adjunctive/co-adjunctive treatments,
medications, comorbidities, and prognosis (38).

CONCLUSION

Providing nutritional support in palliative care is crucial
for supplying energy to patients, preventing infections,
minimizing muscle mass loss and pressure ulcers, and
enhancing the patients' quality of life. Therefore, the active
role of dietitians within the palliative care team, including
monitoring patients' nutritional status and creating
nutrition plans to address symptom control, is of
significant importance. However, there is insufficient data
in the literature regarding the specific role of dietitians in
palliative care, and no large-scale studies have been
conducted on the contributions of dietitians to the
treatment process within the team. In this context,
developing guidelines that highlight the role of dietitians
in palliative care, as well as conducting more scientific
research in this area, could help healthcare professionals
better understand the importance of nutrition in the
treatment process. This would also contribute to the
development of more holistic approaches to patient care.
Ultimately, this could lead to an improvement in the
quality of life for palliative care patients, increase the
effectiveness of medical treatments, and help reduce
treatment costs.
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Telerehabilitation Approaches in Pulmonary Rehabilitation Practices

Hatice Sena CINARLI“?, Betiill AKYOL “?

ABSTRACT

Chronic respiratory diseases (CRDs) are a major public health concern globally, presenting significant social and
economic challenges for individuals and communities. With the advancement of technology, modern rehabilitation
approaches for CRDs have begun to include telerehabilitation applications. Telerehabilitation approaches in pulmonary
rehabilitation are crucial for maintaining treatment continuity and enhancing participation in CRDs, which are
characterized by a significant disease burden and a requirement for long-term rehabilitation. While there are studies
examining the application of telerehabilitation in pulmonary rehabilitation for respiratory diseases, the majority of these
studies focus on a single disease. Research addressing different telerehabilitation methods across various chronic
respiratory conditions is limited. This article aims to summarize the most current approaches to telerehabilitation for
chronic respiratory diseases.

Keywords: Chronic respiratory diseases; pulmonary rehabilitation; rehabilitation; telerehabilitation.

Pulmoner Rehabilitasyon Uygulamalarinda Telerehabilitasyon Yaklasimlari

(0V4

Kronik respiratuar hastaliklar (KRH), diinya genelinde 6nemli bir halk sagligi sorunu olup, bireyler ve topluluklar igin
onemli sosyal ve ekonomik zorluklar ortaya ¢ikarmaktadir. Teknolojinin ilerlemesiyle, KRH'lar i¢in modern
rehabilitasyon yaklasimlar1 telerehabilitasyon uygulamalarimi da igermeye baslamigtir. Pulmoner rehabilitasyonda
telerehabilitasyon yaklagimlari, 6nemli bir hastalik yiikiine sahip ve uzun siireli rehabilitasyon gerektiren KRH'larda
tedavi devamliligini saglamak ve katilimi artirmak agisindan kritik 6neme sahiptir. Respiratuar hastaliklar i¢in pulmoner
rehabilitasyonda telerehabilitasyon uygulamalarini inceleyen ¢aligmalar bulunsa da, bu ¢alismalarin ¢ogu tek hastaliga
odaklanmaktadir. Farkli kronik solunum yolu hastaliklarinda cesitli telerehabilitasyon yontemlerini ele alan aragtirmalar
siirhdir. Bu makale, kronik respiratuar hastaliklar igin telerehabilitasyona yonelik en giincel yaklagimlari 6zetlemeyi
amaglamaktadir.

Anahtar Kelimeler: Kronik respiratuar hastaliklar; pulmoner rehabilitasyon; rehabilitasyon; telerehabilitasyon.

INTRODUCTION

Chronic respiratory diseases (CRDs) are a significant public health issue worldwide, posing substantial social and
economic burdens on individuals and communities (1). The Global Burden of Disease Study reported that in 2017, 545
million people were affected by CRDs, with 50% of patients diagnosed with chronic obstructive pulmonary disease
(COPD) (2). Pulmonary rehabilitation is a comprehensive intervention that includes patient-specific therapies aimed at
promoting long-term adherence to rehabilitative behaviors for individuals with CRDs, encompassing exercise, disease
management, education, and behavior change (3). A review of the current literature in pulmonary rehabilitation reveals
that advancements in communication and software technologies have led clinicians to adopt telerehabilitation based
applications. According to a report published by the American Thoracic Society in 2021, new telerehabilitation program
models have been introduced to increase access to and utilization of pulmonary rehabilitation worldwide (4).
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Evidence is emerging that telerehabilitation models for
pulmonary rehabilitation are effective and sufficient
compared to conventional treatment methods (5,6).
Telerehabilitation is the process of delivering
rehabilitation services remotely using information and
communication technologies (7). In recent years,
telerehabilitation has emerged as a significant innovation
in healthcare, driven by advancements in information
technology (8). Telerehabilitation allows patients to access
rehabilitation services through various communication
technologies and digital platforms, while therapists can
assess patients' conditions, implement treatment plans, and
monitor progress (9).

Especially during the COVID-19 pandemic, social
distancing measures and restrictions have been reported to
accelerate the adoption and widespread use of
telerehabilitation applications (7). In this context, it has
been noted that video conferencing systems, mobile
applications, and other digital tools facilitate the effective
delivery of rehabilitation services in home settings (9). The
advantages provided by telerehabilitation applications
significantly enhance the accessibility, efficiency, and
effectiveness of services. In particular, individuals living
in rural and underserved areas can more easily access these
services when the need to travel to healthcare centers is
eliminated (10). Increased accessibility to smart
technology also contributes to time and cost savings (11).
In telerehabilitation, applications can be delivered
synchronously (live), asynchronously (recorded), or in a
hybrid format (12). These approaches are detailed in Table
1

Table 1. General approaches to telerehabilitation in
pulmonary rehabilitation
Approach Type

Content

Enables real-time interaction
between patients and
healthcare professionals. This
category includes video
conferences and live chats.
Patients follow training and
exercise programs during
time frames set by healthcare
professionals. This method
typically includes video
recordings and e-learning
modules.

Combines synchronous and
asynchronous approaches.
Patients engage in the
rehabilitation process using
both live sessions and
recorded materials.

Synchronous (Live)
Telerehabilitation

Asynchronous
(Recorded)
Telerehabilitation

Hybrid
Telerehabilitation

Telerehabilitation systems encompass various services in
the fields of physiotherapy and rehabilitation, including
monitoring,  intervention,  supervision,  education,
consultation, and counseling (13). These systems provide
therapists with the ability to make adjustments based on
real-time feedback, allowing for the objective collection of
data and the creation of treatment plans tailored to the
individual needs of patients. It has been observed that
physiotherapists and other clinicians often turn to web-

based telerehabilitation applications for treatment
guidance and monitoring (14). Systematic reviews and
meta-analyses have reported that telerehabilitation models
for pulmonary rehabilitation are used to achieve key
outcomes such as increased exercise capacity, reduced
breathlessness, improved health-related quality of life, and
decreased hospital admissions (6).

The World Health Organization emphasizes the need to
develop comprehensive guidelines in collaboration with
international associations such as the European
Respiratory Society (ERS) and the American Thoracic
Society (ATS) to enhance the effectiveness of
telerehabilitation in pulmonary rehabilitation and address
the lack of field-specific guidelines. Moreover, research
indicates that telerehabilitation can be as effective as
traditional face-to-face programs, provided that key
components such as exercise training and education are
maintained (15). It has been reported that the effects of
pulmonary rehabilitation gradually diminish
approximately 6 to 12 months after the completion of the
program (3). The most likely reason for this is the lack of
sustainability in pulmonary rehabilitation. Therefore, it has
been suggested that effective strategies must be developed
to maintain the benefits achieved through pulmonary
rehabilitation by ensuring the continuity of the process and
enhancing patient adherence (3,15).

This review aims to examine current telerehabilitation
approaches in pulmonary rehabilitation practices.
Additionally, it will present the successful and negative
aspects of current digital technologies in telerehabilitation
approaches in detail under various headings.

Digital Therapy Platforms and Live Monitoring
Technology

Today’s technology provides the possibility of remotely
accessing traditionally ~ face-to-face pulmonary
rehabilitation sessions. It has been noted that this
technology offers access to rehabilitation for patients with
pulmonary diseases who may struggle to attend in-person
sessions due to various reasons, such as reduced exercise
capacity, walking distance, breathlessness, and fatigue
(5,9). Although online/offline therapy platforms and
applications with live monitoring technology differ in
usage, they share similar general objectives. This
technology offers therapists various opportunities for
synchronous assessment with  patients, creating
rehabilitation programs, prescribing exercises, tracking
exercise, and providing patient education (7,16).
Numerous studies utilizing online therapy platforms for
pulmonary rehabilitation patients can be found. In one
study (17), patients with SARS-CoV-2 were included in a
pulmonary rehabilitation program on an online therapy
platform developed by the authors. Feedback from patients
and clinicians at the end of the program indicated that
patients found the online video conferencing system
acceptable and safe, while clinicians noted that it alleviated
their workload and that this application could continue as
part of the delivery of pulmonary rehabilitation services in
remote settings.

In another study (16), patients classified according to the
stages of COPD participated in a 9-week online
multidisciplinary pulmonary rehabilitation program.
Patients engaged in online education and exercise
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programs individually from their homes but at the same
time. The authors noted that synchronous education and
exercise programs for COPD patients at different stages
were cost-effective and feasible in terms of pulmonary
rehabilitation, but internet connectivity issues could
restrict access to treatment.

While using these technologies, it has been highlighted
that the patient's access to communication technology can
affect their experience in accessing healthcare services. In
a randomized controlled trial conducted with COPD
patients (18), participants were divided into two groups:
one received treatment on an online platform while the
other participated in a traditional face-to-face pulmonary
rehabilitation program. The results indicated that the 6-
week online pulmonary rehabilitation program had no
significant differences in six-minute walking distance and
symptom scores compared to the traditional program, and
that online therapy was considered safe and well-tolerated
by patients. The lack of observed differences in outcomes
compared to the traditional pulmonary rehabilitation group
emphasized the importance of remote consultation
regarding treatment participation and cost factors. It was
noted that online therapy platforms could enhance the
patient experience with a personalized counseling plan
tailored to individual patients.

Mobile Applications and Smart Devices

In pulmonary rehabilitation, a wide range of online and
offline smart device technologies can be encountered.
Mobile health is defined by the World Health Organization
as "medical and public health functions supported by
mobile devices such as cell phones, patient monitoring
devices, personal digital assistants, and other wireless
devices" (19). Today, smartphones are used as a
complement to medical healthcare, offering new
opportunities for patients and clinicians in accessing
healthcare, learning, self-management, and
communication (20). It has been reported that mobile
health applications in pulmonary rehabilitation are
primarily used to address patients' needs related to
""symptom management" (21).

One study (22) demonstrated that mobile health
applications led to positive changes in self-management
related to symptom management and treatment adherence
during exacerbations of COPD and asthma. Another study
(23) tracked exercise and chronic symptoms in patients
with small cell lung cancer through a mobile application.
The effects of an exercise program that varied according
to patients' personal symptom entries on reducing chronic
symptoms were investigated. According to the findings,
the mobile application was effective in reducing symptoms
such as breathlessness, fatigue, anxiety, depression, and
pain.

In a study involving COPD patients (24), researchers
developed a mobile health application that was paired with
a prototype wearable sensor to objectively monitor
patients' saturation, heart rate, and step count over 12
weeks. It was suggested that objective patient monitoring
with applications and wearable sensors could be a feasible,
easy, and low-cost option for clinicians in personalized
exercise programs and symptom management. However,
it was emphasized that the number of studies investigating
the long-term outcomes of mobile health applications in
patient monitoring should be increased.

A review examining mobile health applications in chronic
respiratory diseases (21) indicated that mobile health
applications are highly usable and valid for symptom
management, self-efficacy, quality of life, and exercise
tracking in obstructive respiratory diseases such as COPD
and asthma, as well as in conditions like transplantation
and cancer that indirectly affect the respiratory system,
particularly in patients over the age of 50.

Wearable Devices and Sensor Systems

With advancements in technology, the use of wearable
devices and sensor systems in pulmonary rehabilitation
have made it possible to monitor and record real-time
information about patients' physical performance (25).
Wearable devices include various types of flexible sensors
that can be integrated into textile fibers, clothing, elastic
bands, or directly attached to the human body (25). The
market value of wearable health technology, which was
$29 billion in 2019, is projected to rise to approximately
$200 billion by 2027 (26). There is a consensus that the
increased prevalence of chronic respiratory diseases
(CRDs) and the corresponding financial burden on the
healthcare system can be mitigated by the widespread use
of wearable technologies (26, 27).

In one study (28), a wristband was used to monitor exercise
intensity and daily physical activity levels in patients with
COPD. The energy expenditure (kcal) was compared
between supervised and non-supervised exercise days,
revealing no significant difference in energy expenditure
between the two. These findings suggest that the wristband
monitoring method motivates patients regarding exercise
participation and energy expenditure in COPD.

In a retrospective study (29), lung cancer patients were
divided into experimental and control groups during the
preoperative period. The experimental group consisted of
physically active patients monitored with sensor-enabled
pedometers, while the control group included patients
undergoing routine monitoring. According to the study
findings, the experimental group showed significantly
lower rates of postoperative atelectasis, pulmonary
infection, hypoxemia, duration of postoperative oxygen
therapy, duration of chest tube placement, and length of
hospital stay compared to the control group.

A systematic review and meta-analysis investigating the
effectiveness of wearable devices in COPD patients (30)
indicated that wearable devices could be used to evaluate
and improve physical activity, functionality, and symptom
management. However, it was emphasized that the sole
use of wearable devices might not be as effective as using
them alongside rehabilitation programs supervised by
clinicians, and that a more detailed examination is needed
regarding the management of exacerbation periods in
COPD.

Virtual Reality (VR) Therapy

In recent years, virtual reality (VR) technology has
provided opportunities for managing lung diseases such as
asthma, COPD, and lung cancer, as well as disorders
related to anxiety and stress caused by these diseases. VR
technology serves as a general term for virtual reality
systems, including virtual reality games, augmented
reality, and mixed reality (31). It is believed that VR
technology has promising potential to encourage
individuals' engagement with virtual reality systems by
creating various environments that involve visual,
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auditory, and/or haptic stimuli, thereby enhancing
motivation and adherence to exercise programs (32).

VR therapies are frequently used in pulmonary
rehabilitation to focus on "breathing” exercises (33).
Traditionally, breathing therapy and relaxation training are
taught under the holistic guidance of therapists and life
coaches, but the increasing practicality of VR technologies
is rapidly gaining importance. There is a general consensus
that traditional breathing exercise devices, while low-cost,
are inadequate in providing objective data and ensuring
patient adherence (34). On the other hand, it has been
reported that VR technology facilitates patient compliance
by allowing individuals full control over the environments
they are exposed to. Moreover, the use of biosensor
technology, which provides acoustic, visual, and
biological feedback, enables VR technology to offer users
the ability to consciously and effectively monitor and
control their experiences (35).

In one study, patients who developed persistent dyspnea
following COVID-19 pneumonia were trained in
respiratory control and breathing exercises using VR-
assisted visual respiratory stimuli. The patients’
respiratory comfort levels were assessed using a Likert-
type scale after treatment. It was reported that their
respiratory comfort levels increased compared to the
control group, although there were no differences in
objective respiratory data such as respiratory rate, heart
rate, and saturation (36).

In another study, VR technology was incorporated into the
weaning process from mechanical ventilation for patients
with complete C4 spinal cord injuries. The practitioners
noted that patients did not report negative feelings such as
claustrophobia or nausea while experiencing the treatment.
They also reported that VR could be successfully
integrated into the pulmonary rehabilitation training
protocol during the weaning process from mechanical
ventilation in an acute rehabilitation setting following
spinal cord injuries (37).

A comprehensive review suggested that VR could be an
effective solution for pulmonary rehabilitation among lung
cancer, COPD, and asthma patients, as well as addressing
mental health issues related to anxiety associated with
these diseases. Overall, the results of studies indicate that
VR may enhance functional outcomes in pulmonary
rehabilitation, increase body awareness in breathing, and
improve relaxation techniques (34).

CONCLUSION

Chronic respiratory diseases (CRDs) represent a
significant global health challenge, imposing extensive
socioeconomic burdens on individuals, healthcare
infrastructures, and broader public health systems.
Pulmonary rehabilitation remains a cornerstone in
managing CRDs, integrating multifaceted therapeutic
strategies that encompass individualized exercise
regimens, patient education, behavioral interventions, and
disease  self-management.  The  emergence  of
telerehabilitation as a technologically driven adjunct to
traditional rehabilitation paradigms has revolutionized the
accessibility and scalability of pulmonary rehabilitation.
While telerehabilitation presents a compelling alternative,
its ability to fully substitute conventional rehabilitation
remains an area of ongoing investigation. This uncertainty

is primarily due to a paucity of high-quality longitudinal
comparative studies. Additionally, the heterogeneity of
telerehabilitation models across healthcare systems
necessitates a more granular approach to evaluating their
clinical utility, cost-effectiveness, and adaptability across
diverse patient demographics.

A growing body of evidence underscores the potential
efficacy of telerehabilitation in enhancing exercise
capacity, mitigating dyspnea, and improving health-
related quality of life. Mobile health applications and
wearable sensor technologies have demonstrated
significant utility in optimizing patient adherence and
enabling continuous physiological monitoring. Similarly,
virtual reality (VR)-based rehabilitation has been shown to
enhance patient motivation and psychological resilience,
fostering a more immersive and engaging rehabilitation
experience. Furthermore, telemonitoring systems allow
real-time clinical assessment and adaptive modification of
rehabilitation protocols, supporting a more dynamic and
responsive  approach to  disease = management.
Nevertheless, the efficacy of these interventions is
influenced by multiple factors, including disease severity,
technological  accessibility, and  patient-specific
determinants. Future research should further explore the
personalization of telerehabilitation to optimize long-term
clinical outcomes.

Despite these advancements, telerehabilitation is not
without limitations. One major barrier to widespread
implementation is the absence of standardized protocols
and clinical guidelines, leading to inconsistencies in
service delivery and patient outcomes. Digital disparities,
including variations in technological literacy and internet
accessibility, further compound challenges in ensuring
equitable access. Moreover, the lack of direct supervision
in remote rehabilitation settings may compromise the
quality and safety of interventions, particularly for patients
with severe multimorbidities or cognitive impairments
who require more intensive clinical oversight.
Additionally, the financial and infrastructural investments
required to integrate sophisticated telerehabilitation
technologies into existing healthcare systems remain a
critical consideration, particularly in resource-limited
settings where digital health infrastructure is
underdeveloped.

This study differentiates itself from prior literature by
adopting a comprehensive, multi-disease framework that
extends beyond a singular focus on chronic obstructive
pulmonary disease (COPD). Unlike previous research that
predominantly examines telerehabilitation applications
within isolated respiratory conditions, this review
synthesizes evidence across multiple CRDs, offering a
broader comparative perspective on the efficacy and
limitations of various telerehabilitation modalities.
Furthermore, this study provides a critical assessment of
the clinical feasibility, operational barriers, and pragmatic
challenges associated with integrating telerehabilitation
into routine healthcare practice, an aspect often
underexplored in prior studies. In particular, this review
underscores the necessity of hybrid rehabilitation models
that strategically integrate both remote and in-person
rehabilitation components, thereby optimizing patient-
centered care while maintaining the clinical rigor of
traditional rehabilitation.
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Future  research  should  prioritize  large-scale,
methodologically robust randomized controlled trials that
directly compare telerehabilitation with conventional
rehabilitation across diverse patient populations.
Additionally, further inquiry is required to delineate
patient subgroups that derive the most significant benefit
from telerehabilitation while identifying those for whom
alternative rehabilitative approaches may be preferable.
The development of hybrid rehabilitation frameworks that
leverage the complementary advantages of both in-person
and remote modalities appears to be the most viable
trajectory moving forward, ensuring broader accessibility
while preserving the individualized, high-quality care
essential  for effective pulmonary rehabilitation.
Furthermore, continued exploration of the long-term
sustainability of telerehabilitation—including
comprehensive cost-effectiveness analyses, patient-
reported outcomes, and the integration of artificial
intelligence-driven adaptive rehabilitation models—will
be instrumental in shaping its future role within pulmonary
rehabilitation and respiratory disease management at large.
By addressing these critical gaps, future studies can
provide a clearer roadmap for optimizing telerehabilitation
services, ensuring that these technologies not only enhance
accessibility but also deliver meaningful clinical
improvements for patients with chronic respiratory
diseases.
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Yeme Bozukluklar: ve Bagirsak Mikrobiyotasi Etkilesimi

Fatma Oznur AFACAN“?, Giilperi DEMIR “2, Aliye OZENOGLU 3

(0)/

Yeme bozukluklari, biyolojik, psikolojik ve sosyal faktorlerin karsilikli etkilesimi sonucu gelisen psikiyatrik
bozukluklardir. Yeme bozukluklarinda a¢ligr ve toklugu diizenleyen nérohormonlar ile duygudurum ve anksiyeteden
sorumlu norotransmiterler gibi biyolojik faktorler semptomlarin siirdiiriilmesinde 6nemli rol oynamaktadir. Bagirsak
mikrobiyotasi ile istah, ruh hali ve viicut agirliginin diizenlenmesinin ve bagirsak mikrobiyotasinin bilesimindeki
degisikliklerin ¢esitli metabolik, ndrodejeneratif ve noropsikiyatrik bozukluklarla iliskili oldugu bilinmektedir. Yeme
bozukluklari olan kisilerde, saglikli bireylerle karsilastirildiginda diigitk mikrobiyal ¢esitlilik ve taksonomik farkliliklar
oldugu ve yeme bozukluklarmin bagirsak mikrobiyotasi bilesiminin bozulmasiyla iliskili oldugu bildirilmistir. Bagirsak
mikrobiyotasinda bulunan antijenler, bazi konak noropeptidlerini ve nérohormonlarini taklit edebilir ve bu bilesiklerle
capraz reaksiyona giren otoantikorlarm {iiretimini tetikleyebilir. Bu antikorlarin diizeyleri ve afinitelerinin yeme
bozuklugu gibi noropsikiyatrik durumlarla iligskili oldugu bildirilmektedir. Bu calismada, yeme bozuklugunun
etiyolojisinde bagirsak mikrobiyotasinin ve disbiyozunun roliine iliskin giincel literatiir bilgilerinin gézden gecirilmesi
amaclanmustir. Diyet, bebeklikten yagliliga kadar insan bagirsak mikrobiyotasint etkileyen en 6énemli faktdrlerden birisi
olarak kabul edilir. Bu nedenle, diyet miidahaleleri bagirsak-beyin fonksiyon bozukluguyla iliskili psikolojik semptomlari
modiile etme potansiyeline sahip olabilir. Yeme bozuklugu ile bagirsak mikrobiyotasi arasindaki etkilesimin anlagilmast,
bagirsak mikroflorasinin bilesimini iyilestirmeyi amaglayan yeni tedavi yontemlerinin gelistirilmesine katki saglayabilir.
Anahtar Kelimeler: Anoreksiya nevroza; bulimia nevroza; disbiyozis; mikrobiyota; psikobiyotikler; yeme bozukluklar.

Interaction between Eating Disorders and Gut Microbiota

ABSTRACT

Eating disorders are psychiatric disorders that develop as a result of the interaction between biological, psychological,
and social factors. In eating disorders, biological factors such as neurohormones regulating hunger and satiety, as well as
neurotransmitters responsible for mood and anxiety, play a significant role in the maintenance of symptoms. It is known
that the gut microbiota is involved in the regulation of appetite, mood, and body weight, and that alterations in the
composition of the gut microbiota are associated with various metabolic, neurodegenerative, and neuropsychiatric
disorders. It has been reported that individuals with eating disorders, when compared to healthy individuals, exhibit lower
microbial diversity and taxonomic differences and that eating disorders are associated with an imbalance in gut microbiota
composition. Antigens present in the gut microbiota may mimic certain host neuropeptides and neurohormones and may
trigger the production of autoantibodies that cross-react with these compounds. The levels and affinities of these
antibodies have been reported to be associated with neuropsychiatric conditions such as eating disorders. In this study,
the aim is to review the current literature on the role of gut microbiota and dysbiosis in the etiology of eating disorders.
Diet is considered one of the most important factors influencing the human gut microbiota from infancy to old age.
Therefore, dietary interventions have the potential to modulate psychological symptoms associated with gut-brain
dysfunction. Understanding the interaction between eating disorders and the gut microbiota may contribute to the
development of novel treatment strategies aimed at improving gut microflora composition.

Keywords: Anorexia nervosa; bulimia nervosa; dysbiosis; microbiota; psychobiotic; eating disorders.
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GIiRiS

Insan viicudunda, deri, ag1z, burun, bagirsaklar gibi cesitli
bolgelerde trilyonlarca canlt mikroorganizma bulunur (1).
Bu mikroorganizmalar, davranis ve merkezi sinir sistemi
fonksiyonlar1 da dahil olmak iizere konak¢i fizyolojisini
birgok yonden etkileyebilir (2). Insan viicudunun farkl
bolgelerinde bulunabilen mikroorganizmalarin tiimiine
mikrobiyota, bu mikroorganizmalarin genomuna ise
mikrobiyom adi verilir (1). Yapilan son ¢alismalarda
bagirsak mikrobiyomu ve beyin arasinda ¢ift yonlii
ndroendokrin sinyallesmenin oldugu goézlemlenmistir.
Bununla beraber bagirsak mikrobiyomunun, yeme
bozukluklar1 da dahil olmak iizere psikiyatrik hastaliklarda
rol oynadigi bildirilmektedir (2). Yeme bozukluklari,
kronik yetersiz kalori alimi ile gbzlemlenen Anoreksiya
Nervoza (AN), tekrarlayan tikinma ve ¢ikarma ataklari ile
seyreden Bulimia Nervoza (BN) ve telafi davranisina
basvurulmaksizin aralikli asir1 yeme ile karakterize
Tikanircasina Yeme Bozuklugu (TYB) gibi homeostatik
olmayan yemenin yol agtig1 ciddi psikiyatrik durumlardir
(3). AN, siklikla kronik kalori kisitlamasi ile tanimlanirken
fiziksel aktivitenin artmasi, yogun kilo alma korkusu,
endokrin degisiklikler, viicut imajinin bozulmasi ve diigiik
viicut agirligt da diger temel 6zellikler arasinda yer alir (2).
Kadinlarda zayifliga yonelik kiiltiirel bask: gibi ¢evresel
faktorlerin  yam1  swra  AN'nin  gelisiminde ve
stirdiirilmesinde genetik ve hormonal faktorlerin de
onemli bir rol oynadigi bildirilmektedir (4). AN, karmasik
ve tam anlasilamayan bir etiyolojiye sahip, seyri oldukga
degisken ve niiks goriilme olasilig1 sik olan psikiyatrik bir
hastaliktir. Psikiyatrik hastaliklar arasinda mortalite orani
en yliksektir. Bulimik sendromlar ise yeme iizerinde
kontrol kaybinin yasandigi, belirli bir zaman periyodunda
nesnel olarak biiylik miktarlarda gidanin tekrar tekrar
tilketilmesini iceren asir1 yeme ile karakterizedir (2).
Aralikli tikinircasina yeme, TYB, BN ve AN'nin alt tipi
dahil olmak fiizere bir¢ok bulimik sendromun temel bir
ozelligidir. Bu nedenle, 6zellikle asir1 yemenin altinda
yatan biyolojik mekanizmalarin daha iyi anlasilmasi ile
yeme bozuklugunun tanimlanmasi, Onlenmesi ve
tedavisinde  ilerleme  saglanabilir  (5). Yeme
bozukluklarinin altinda yatan biyolojik mekanizmalara
iligkin siirliliklar nedeniyle tedavi yontemi tam olarak
gelistirilememistir. Ancak son yillarda hem bagirsak
mikrobiyomunun hem de bagisiklik sisteminin 6zellikle
AN'nin gelisiminde ve kaliciliginda olmak iizere yeme
bozukluklar1 gibi psikiyatrik hastaliklarda rol oynadigt
bildirilmistir (2,5-6).

Yeme  bozukluklarimin  etiyolojisi,  bozukluklarin
baslamasina ve devam etmesine izin veren predispozan,
hizlandirici ve devam ettirici faktdrlerin varligt nedeniyle
¢ok  faktorliidiir. Son  zamanlarda  arastirmalar,
mikrobiyotaya ve insan viicudunun farkli bolgelerinde
bulunan 10  mikrobiyal  hiicrenin  bilesimine
odaklanmustir. “Bacteroidetes” ve "Firmicutes" adli iki
filum, tanimlanan bakteri popiilasyonlariin yaklasik
%901 temsil eder, geri kalan %10'u ise esas olarak
Actinobacteria ve Proteobakterilerden olusur.
Mikrobiyotanin bilesimi yasam boyunca stabil olmayip
erken cocukluktan itibaren hizli degisiklikler gosterir,
yetiskinlikte duraganlasir ve daha sonra yashlikta bozulur.
Bagirsak mikrobiyotasinin yasam boyu degisimine ve
stabilitesine ¢esitli faktorler [6rn. yas, cinsiyet, etnik

koken, cografi konum, c¢evre, iklim, dogum sekli,
emzirme, siitten kesme, Beden Kiitle Indeksi (BKI),
egzersiz, sigara, alkol, uyusturucular ve diyet] katkida
bulunur (7). Insan bagirsak mikrobiyomu, konakgci
metabolizmasinda, viicut agirhiginin diizenlemesinde,
konak¢inin  korunmasinda,  bagisiklik  sisteminin
gelistirilmesinde ve bagirsak-beyin etkilesiminde rol
oynamaktadir (8). Bagirsakta bulunan mikroorganizmalar,
cesitli noroaktif bilesiklerin liretimi yoluyla merkezi sinir
sistemini ve dolayisiyla insan davranigimi etkileyen
"mikrobiyota-bagirsak-beyin" ekseninin bir pargasini
temsil eder. Ayrica bagisiklik sistemi hiicreleri, bu
noroaktif maddelere yonelik reseptorlerle donatilmistir
9).

Bagirsak sisteminin mikrobiyotast onemli bir antijen
kaynagim temsil etmektedir. Bu antijenler bazi konak
ndropeptidlerini ve ndrohormonlarimi taklit edebilir ve
dolayisiyla bu bilesiklerle c¢apraz reaksiyona giren
otoantikorlarin {iretimini tetikleyebilir. Bu antikorlarin
diizeyleri ve afinitelerinin anksiyete, depresyon, yeme ve
uyku bozukluklart gibi néropsikiyatrik durumlarla iliskili
oldugu  bildirilmektedir. ~ Yeme  bozukluklarinda
mikrobiyota fonksiyonunun incelenmesi patogenetik
mekanizmalara yeni bakis agilar1 getirebilir (9). Yapilan
calismalarda, normal mikrobiyal bilesimdeki degisiklik ile
olusan disbiyozun, spesifik bir genetik duyarlilikla iliskili
oldugunda yeme bozukluklarmin gelisimine neden
olabilecegi (7,10) ve bagirsak disbiyozunun AN'deki ayirt
edici ozellikleri temsil edebilecegi bildirilmistir (11).
Bununla birlikte; bulimia nervoza (BN) veya tikinircasina
yeme gibi diger yeme bozukluklarina odaklanan bir
inceleme heniiz bildirilmemistir.

Beslenme rehabilitasyonu, yeme bozukluklari igin temel
odak noktalarindan  Dbirisidir ve  mikrobiyotanin
kompozisyonunu o6nemli Ol¢iide etkileyerek disbiyozu
azaltabilir. Mikrobiyotayr  diizeltebilecek terapotik
stratejiler arasinda fekal mikrobiyota transplantasyonu
(FMT), prebiyotikler ve probiyotiklerin  kullanimi
onerilmektedir (7). Bu derlemede, bagirsak mikrobiyotasi
ile fizyolojik islevler, hormonlar, nérotransmiterler,
merkezi sinir sistemi ve bagisiklik sistemi dahil olmak
lizere yeme bozukluklarinin geligsmesi ve siirdiiriilmesinde
rol oynayan biyolojik siirecler arasindaki ¢ift yonlii iliski
incelenmistir.

Bagirsak Mikrobiyotasi

Insan viicudunda c¢esitli sistemlerde kolonize olan ¢ok
sayida ve farkli cesitteki mikroorganizmalar, insan
fizyolojisinin sekillenmesi, stirdiiriilmesi ve
homeostazinda aktif rol almaktadir. Gastrointestinal
sistemde dogal olarak bulunan bakteriler, viriisler,
okaryotlar ve arkeler gibi mikrobiyal topluluklar bagirsak

mikrobiyotasini  olusturur.  Gastrointestinal sistemde
yasayan bakteri toplulugu toplam 10%%-10% tiir
mikroorganizmay1 igerir ve bunlarin  ¢ogunlugu

Firmicutes ve Bacteroidetes olmak iizere iki filumdan
olugur. Bagirsak mikrobiyotasi, konak¢ilarinin sindirim ve
metabolik sistemlerinde dnemli bir rol oynar, bagirsakta
bir topluluk olusturarak sinerjistik islevleri siirdiiriirler. Bu
bakteri  toplulugunun genel dengesi bagirsagin
homeostazisini belirler (12). Hayvan c¢alismalarinda,
bagirsak mikrobiyota homeostazisindeki bozulmalarin
psikolojik hastaliklara ve biligsel islevlerde bozulmaya yol
acabilecegi bildirilmistir. Major depresyonlu insanlarin
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bagirsak mikrobiyotasinin saglikli kemirgenlere naklinin
yapildig1 bir c¢alismada, kemirgenlerde depresif ve
anksiyete benzeri davranislar goézlemlenmistir (13, 14).
AN gibi yeme bozukluklarinda metabolik, psikiyatrik ve
biligsel bozukluklarin timii s6z konusu oldugundan
bagirsak mikrobiyotasinin rolii ve bunlarin
modifikasyonlarinin daha fazla dikkate alinmasi gerekir
(14).

Bagirsak  mikrobiyotasinin  sindirime  ve  besin
metabolizmasma katildigi, bagisiklik  fonksiyonunu
diizenledigi ve hastalik patofizyolojilerine neden oldugu
bildirilmektedir. Diyet icerigi (0zellikle diyet lifi),
mikrobiyomun ve kisa zincirli yag asitleri (KZYA) gibi
bakteriyel metabolitlerin ana belirleyicisidir (10). Bagirsak
ve beyin arasindaki c¢ift yonlii iletisimde gastrointestinal

bakterilerin  roli ~ve  mikrobiyotanin  bilesimini
degistirmede diyetin Onemi goz Oniine alindiginda
psikobiyotiklerin onemli bir rolii oldugu

vurgulanmaktadir. Diyet lifleri ve Lactobacillus ailesinin
probiyotikleri olmak tizere farkli psikobiyotiklerin, bilissel
performans gibi farkli biligsel islevleri iyilestirdigi ve aglik
tokluk mekanizmasinda rol oynayan kortizol yanitini
azalttign gozlemlenmistir (15). Konak¢r genetigi, etnik
koken, yas, ¢evresel mikrobiyal maruziyet, enfeksiyonlar,
ilaclar, kronik hastaliklar, stres, fiziksel egzersiz ve uyku
gibi diger bircok faktor de bagirsak mikrobiyal ¢esitliligini
etkileyebilir. Dolayisiyla yeme bozuklugu olan hastalarin
bagirsak mikrobiyomunun saglikli bireylerinkinden farkl:
olabilecegi bircok potansiyel yol vardir (10). Bagirsak
mikrobiyotasi ayn1 zamanda karmagik iki yonlii néronal,
endokrin ve immiinolojik mekanizma sistemi olan
bagirsak-beyin ekseni araciligiyla beyin fonksiyonunu da
etkiler (16). Bagirsak-beyin ekseninin (bagirsak ve beyin
arasindaki  ¢ift yonli  iletisim) ve  bagirsak
mikrobiyomunun potansiyel olarak zihinsel ve biligsel
saglik icin 6nemli bir yol olabilecegi bildirilmistir. Bu
iletisimin dogrudan vagus sinirinin uyarilmasi ve
hipotalamik-hipofiz-adrenal eksenin (HPA) modiilasyonu
yoluyla ve ayni zamanda periferik olarak KZYA,
norotransmiterler ve bagisiklik metabolitlerinin {iretimi
yoluyla gergeklestigi varsayilmaktadir (14).

Bagirsak Disbiyozu

Bagirsak disbiyozu, bagirsak mikrobiyotast bilesiminin
konake1 i¢in olumsuz saglik etkilerine neden olabilecek
sekilde bozulmast anlamma gelir. Psikolojik stres,
bagirsak mikrobiyotasinda degisikliklere neden olarak
bagirsak beyin ekseni aracilig1 ile merkezi sinir sistemini
etkileyebilir ve sonug¢ olarak konagmn ruh halinde ve
davranisinda farliliklara yol acar (16). Hayvanlar {izerinde
yapilan ¢alismalarda, stres altinda bagirsak epitel hiicreleri
arasindaki sik1 baglantilarin (tight-juction) bozulabilecegi,
bu durumun bagirsak bakterilerinin bagirsak bariyerinden
dolasim sistemine sizmasina ve inflamasyona yol
acabilecegi bildirilmistir (17). Bagirsak gecirgenliginin
artmasi sonucu sistemik dolagima sizan proinflamatuar
sitokinlerin kan-beyin bariyerini gecerek
ndroinflamasyona yol agabildigi ve boylece duygudurum
bozukluklar1 dahil, ¢esitli psikiyatrik bozukluklara
yatkinlig1 artirabilecegi ¢esitli ¢alismalarla gosterilmistir
(18,19). Bagirsak bakterileri ayn1 zamanda noradrenalin,
serotonin, melatonin, GABA, histamin, asetilkolin gibi
ndrotransmitter maddeler {ireterek de konagin merkezi
sinir sistemini etkilemektedir (16). Serotonin sadece

beyinde degil, bagirsakta Streptococcus, Escherichia ve
Enterococcus cinsi bakteriler tarafindan tiretilmekte olup
bagirsak hareketliliginin yani sira bireyin ruh hali, istah,
uyku, bilissel islevleri ve gastrointestinal sistemdeki diiz
kas fonksiyonlarini diizenler ve sindirime yardimei olur (9,
20). Degisen norotransmiter aktivitesinin  yeme
bozukluklart olan kisilerde beslenme tutum ve
davraniglarini etkiledigi bilinmektedir. Serotoninin AN'li
bireylerde kaygiyr azaltan bir davramis olan gida
kisitlamasini  tesvik ettii ve serotonin sinyalinin
azalmasmin BN'de gozlenen asir1 yeme davranigina
katkida bulundugu bildirilmektedir. Dopamin ise Bacillus
ve Serratia cinsi bakteriler tarafindan iretilmektedir ve
dopamin artis1, AN'de gida aliminin azalmasiyla, BN'de
asir1 yeme ile iliskilendirilmistir (9).

Bagirsak disbiyozunun hem duygudurum bozukluklar
hem de konagin istah1 ve viicut agirliginin diizenlenmesi
iizerindeki etkisi gz Online alindiginda, yeme
bozukluklar1 patofizyolojisinde 6nemli bir rolii oldugu
bildirilmektedir (16).

Bagirsak sagligi i¢in mikrobiyal tiirlerin ¢esitliligi
onemlidir (2). Tek bir ekolojik topluluktaki mikrobiyota
cesitliligi, a cesitliligi olarak bilinir ve o cesitliliginin
artmast daha iyi saglik durumu ile iliskilendirilmigtir (20).
Bunun  aksine, o  cesitlili§inin  azalmasi  ve
Firmicutes/Bacteriodetes oraninin artmasi, bagirsak
gecirgenliginin artmast veya gastrointestinal problemler,
inflamasyon ve cesitli hastalik durumlariyla nedensel
olarak  baglantili  olan  "sizdiran bagirsak" ile
iligkilendirilmigtir. Obez bireylerde, zayif bireylerle
kargilastirildiginda mikrobiyal a gesitliliginde bir azalma
oldugu bildirilmistir (2). Bagirsak mikrobiyotasi
cesitliliginde, oOzellikle de biitirat treten bakteri
tiirlerindeki azalmanin anksiyete artis1, depresyon ve yeme
bozuklugu psikopatolojisiyle iligkili oldugu gosterilmistir
(20). Patojenik, simbiyotik veya kommensal tiirler
arasindaki dengesizligi gosteren disbiyozun ¢esitli
mekanizmalar yoluyla yeme bozukluklarinin gelisimine
katkida bulundugu bildirilmektedir (7). Yeme davranist ve
zihinsel saglik bagirsak disbiyozundan etkilendigine gore
bagirsak mikrobiyotasi, yeme bozuklugunun 6nlenmesi ve
tedavisinde gozden kacan eksik bir parga olabilir.
Mikrobiyota-Bagirsak-Beyin Ekseni

Mikrobiyota-bagirsak-beyin ~ ekseni,  bagirsak ile
konak¢inin  beyni arasindaki ndral endokrin ve
immiinolojik  sistemler tarafindan diizenlenen ve

mikrobiyotanin 6nemli bir rol oynadig: ¢ift yonlii iletisim
sistemidir. Beyin-mikrobiyota iletisimi karmasiktir ve
cesitli yollarla gerceklestirilir. Bunlardan birisi enterik
sinir sistemi (ESS) araciligiyla gerceklestirilen iletisimidir.
Bu baglantilar, bagirsak mikrobiyota kompozisyonunu
dogrudan etkileyen gastrointestinal sistem (GIS)
salgilarini, hareketliligini, mukozal tagimmasini ve kan
akisini kontrol eder. ESS, vagus siniri araciligiyla merkezi
sinir sistemine (MSS) baglanir, bdylece bagirsak
mikrobiyotasindan beyne ve sinir sisteminden bagirsak
mikrobiyotasina  dogrudan  ndrokimyasal  sinyaller
olusturur. Beyni ve bagirsak mikrobiyotasin1 birbirine
baglayan ¢ok sayida molekiill vardir (21). Hayvan
calismalarinda  mikrobiyota  yoklugunun  kortizol
salinimini kontrol eden HPA ekseninin anormal gelisimini
tetikledigi gozlenmistir (22). Bagirsak mikrobiyotasi
ayrica BKI dengesi ve beslenme davraniginda yer alan
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peptitlerin ve hormon salmiminin diizenlenmesinde rol
oynar (21). Baz1 mikrobiyota mikroorganizmalarinin, bu
molekiillerin salgilanmast yoluyla konak¢inin beslenme
aligkanliklar1 ve duygusal davranislari iizerinde olumlu
veya olumsuz bir etki yaratabilecegi 6ne stirtilmiistiir (23).
Ayn1 zamanda bakterilerin salgilanan hormonlar igin
reseptorleri vardir, boylece konak¢inin beyni ile baglanti
kurabilirler. Ornegin, Lactobacilli ve Bifidobacteria, kaygi
ve stresi azaltan norotransmitter gama-aminobutirik asidi
(GABA) sentezleme yetenegine sahipken, Escherichia,
Bacillus ve Saccharomyces norepinefrin iiretir. Serotonin
Candida, Streptococcus, Escherichia ve Enterococcus'tan
izole edilir. Dopamin ise Bacillus ve Serratia'nin
metabolizmasinin son {irlinlerinden birisidir. Bagirsak
mikrobiyotast beyinde ¢ok sayida yararl etki gosterebilen
KZYA olan biitirat1 da iretir (21). Bunlarin yani sira
bagirsak mikrobiyotasinin istah1 ve gida tercihini de
kontrol ettigi ve HPA ekseninin metabolizmayi, duyguyu
ve stresi diizenledigi ileri siiriilmistiir (24). HPA ekseni
diizensizliginin hem AN hem de BN'de rol oynadigi
bildirilmistir. AN, HPA ekseninin birincil diizenleyici
hormonu olan Kkortikotropin salgilayan hormonun (CRH)
asir1  salgilanmasindan kaynaklanan bir fonksiyonel
hiperkortizolizm durumu olarak kabul edilmektedir.
Kortikotropin, AN'da aclik davranisina aracilik eden giiglii
bir anoreksik ajandir. BN’de ise plazma kortizol
seviyesinin diismesinin sonucu olarak tokluk hissinin
azalmasi ile iligkilendirilmistir. Bu durumun tikinircasina
yeme davranisini siddetlendirebilecegi bildirilmektedir.
HPA ekseninin aglik ve tokluk iizerindeki sonuglar
nedeniyle yeme bozukluklarinda predispozan bir faktor
olabilecegi diistiniilmektedir (20).

Anoreksiya Nevroza ve Mikrobiyota Degisimi

AN, yetersiz beslenme (BKI <18,5 kg/m?), yogun kilo
alma korkusu ve beden algisinda bozukluk ile karakterize
bir yeme bozuklugudur. Anksiyete ve depresyon gibi
psikiyatrik komorbiditeler siklikla goriilmektedir. AN
biyolojik, psikolojik, ¢cevresel ve sosyal etkileri olan ¢ok
faktorlii bir hastaliktir. Son yillarda yeme davranist ve
duygu durum bozukluklarinin diizenlenmesinde bagirsak
beyin ekseninin rolii daha iyi anlagilmistir (25). Bagirsak
mikrobiyomunun, bagirsak-beyin ekseni yoluyla AN'nin
temel ve komorbid Ozelliklerinde rol oynayan
norobiyolojik, bagisiklik ve inflamatuar yolaklara etki
ettigi gézlemlenmistir (10). Ayrica, anorektik hastalarda
bagirsak mikrobiyotasindaki degisikliklerin BKi ve viicut
kompozisyonu ile iligkili oldugu ve yeniden beslenmeden
sonra tamamen diizelmedigi 6ne sliriilmiistiir (25).

AN'li bireylerde bagirsak mikrobiyota kompozisyonunu
aragtiran caligmalarda, AN’li bireylerde toplam bakteri
sayisinin daha az oldugu, gesitliligin ve bakteri tiirlerinin

azaldign  bildirilmistir. ~ Ozellikle, KZYA iireten
bakterilerden Firmicutes Eubacterium 'un, bitirat iireten
Roseburia’nin, karbonhidratlari fermente eden

Ruminococcus'un ve Lactobacillus spp.'nin azaldigi
gosterilmigtir (23, 26, 27). Bununla beraber,
Enterobacteriaceae familyasindan yiiksek pro-inflamatuar
potansiyele sahip bazi gram negatif bakteriler (Salmonella,
Escherichia coli ve Klebsiella gibi) AN hastalarinda daha
fazla bulunmustur (26, 27). AN'li hastalarin, normal kilolu
kontrollerle karsilastirildiginda daha yiiksek
Actinobacteria  (¢ogunlukla  Bifidobacteria)  (28),
Proteobakteri ve Enterobacteriaceae seviyelerine sahip

oldugu goézlemlenmistir (26). Ayrica, AN hastalarinin
digkilarinda Coriobacteriaceae diizeylerinin de arttig
goriilmiistiir (29). Toplam 180 AN hastas1 ile yapilan
sistematik  bir incelemede kontrol gruplar1 ile
karsilagtirildiginda AN'li  bireylerin mikrobiyomunda
benzer a g¢esitliligi oldugu gozlemlenmistir. Bunlarin
aksine AN gruplarinda KZYA fireticilerinin (Roseburia
gibi) varligimin azaldig1 ve miisin pargalayan tiirlerin ve
Enterobacteriaceae seviyelerinin daha yiiksek oldugu
bildirilmistir (11). Bu sonuglar AN'li kisilerde bagirsak
mikrobiyota kompozisyonunun bozulmasinin yeme
bozukluklarinda onemli etkileri olabilecegini
diigiindiirmektedir (14).

AN'li hastalarin bagirsaklarinda Archaeon
Methanobrevibacter smithii konsantrasyonunun daha
yiksek oldugu da belirlenmistir (9, 16, 28, 30).
Methanobacterbrevi smithii mikrobiyal fermantasyonun
etkinliginde ve Kkisinin diyetinden elde edilen enerji
veriminde dnemli bir role sahiptir KZY A’larin {iretimini
etkiler (12). Besinlerin kaloriye metabolize edilme hizim
bagarili bir sekilde artirmak i¢in Methanobrevibacter
smithii metandaki hidrojeni geri doniistirmektedir (9, 16,
30). Methanobrevibacter smithii, mikrobiyal
fermantasyonun verimliligini arttirmada 6nemli bir rol
oynar. Methanobrevibacter smithii artisinin, ¢ok diisiik
kalorili icerige sahip bir diyetten kalori ekstraksiyonunu
optimize ederek ekstra kalorilerin ¢ikarilmasina olanak
sagladigt varsayillmig (10, 30) ve AN hastalarin
uyguladigi hipokalorik diyetlerde enerji kullaniminin
optimizasyonu ile iliskilendirilmistir (21). Ayrica,
Methanobrevibacter smithii artistnin AN hastalarinda
siklikla goriilen bir olgu olan kabizlik ile iliskili
olabilecegi de bildirilmektedir. Bu tiir olaylardan (kabizlik
veya divertikiiloz) muzdarip olan hastalarda metan iireten
bakterilerde bir artis oldugu goriilmiistiir (30). Bagirsak
mikrobiyotasinin ¢esitliligi ve bilesimi ayni zamanda
depresyon, anksiyete ve yeme bozuklugu psikopatoloji

semptomlariyla da iligkilendirilmistir. Mevcut
arastirmalar, Bacteroidetes'e  gore Firmicutes'in
azalmasinin, Methanobrevibacter smithii ve

Proteobakterilerin artmasinin AN ile iligkili olabilecegini
desteklemektedir (21). Yeme bozukluklarinda aglik ve
yeniden beslenme sirasinda meydana gelen diyet
degisikliklerine ve bunu takip eden mikrobiyota
degisikliklerine  odaklanilan  bir ¢aligmada, AN
hastalarinin yeniden beslenmesi asamasinda bagirsak
mikrobiyotasinda  meydana  gelen degisikliklerde
inflamasyona bagli bagirsak bozukluklariyla iligkili olan
Ruminococcaceae familyasinda 6nemli farkliliklar
gozlemlenmistir.  Ayrica, AN  hastalarinda  kilo
restorasyonuna ragmen mikrobiyota kompozisyonunun
saglikli karsilagtirma grubuna gore farkli oldugu
bildirilmistir (31).

AN'de ortaya c¢ikan aglik ve duygusal dengesizlik de
bagirsak mikrobiyotasinda ¢esitli degisikliklere neden
olabilir. AN'de acliga bagli stres ve artan kortizol, bagirsak
gecirgenliginin artmasma neden olabilir (8). Bagirsak
mikrobiyomunda agligin neden oldugu degisiklikler,
aktiviteye dayali anoreksi (ABA) kullanilarak akut ve
kronik agliktan olen bir hayvan modelinde de
gozlemlenmistir. ABA, c¢alisan bir tekerlege erisim
yardimiyla gida kisitlamasi ve hiperaktivite yoluyla kilo
kaybini simiile eden AN'nin en yaygin kullanilan kemirgen
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modelidir (6). ABA fareleri dnemli miktarda (yaklasik
%20) kilo verdikten sonra, muskularis tabakasinin
kalinliginda azalma ve kolonun gecgirgenliginde 6nemli
Olciide artis oldugu tespit edilmistir. AN icin bir hayvan
modelinde gozlemlenen bu degisiklikler, acligin
tetikledigi bagirsak bariyeri fonksiyon bozuklugunun da
AN'nin  patofizyolojisine  katkida  bulunabilecegini
diisiindiirmektedir (6). Baska bir ¢alismada, ABA'l1 erkek
farelerin, istahin diizenlenmesinde kritik bir rol oynayan
anoreksijenik bir ndropeptit olan a-melanosit uyarici
hormonun (a-MSH) etkilerini taklit edebilen bagirsak
mikrobiyal proteininin yiiksek seviyelerine sahip oldugu
bildirilmistir (32). Normalde bagirsak inflamasyonu ile
iligkili olan ve anoreksijenik néronlarin aktivasyonu
yoluyla istah1 baskilayan a-MSH'yi taklit eden bir antijen
olan bakteriyel peptid kazeinolitik proteaz b'yi (ClpB)
tiretebilen Enterobacteriaceae'de bir artis gozlemlenmistir
(26). ClpB iiretimi, yeme bozukluklarinda tokluk ve
anksiyete sinyallemesinde rol oynadigi bilinen a-MSH
seviyeleri ile iligkilidir (10). Escherichia coli'nin ClpB
olarak bilinen o-MSH taklit eden bir proteinin
salgilanmasi yoluyla, AN'nin yani sira BN ve TYB’de de
onemli bir rol oynadigt gosterilmistir (12). Yeme
bozuklugu olan kadin hastalarda, yeme bozuklugu
envanteri 2 skoru (EDI-2) ile pozitif korelasyon gdsteren
yiksek ClpB diizeyleri tespit edilmistir. Bu durum
bakteriyel peptidlerin yeme bozukluklarinda rol
oynayabilecegini  gostermektedir (21). Mikrobiyota
transplantasyonunun yapildig: bir ¢alismada ise AN'li dort
bireyin ve dort saglikli kontroliin digki mikrobiyomu
mikropsuz farelere aktarilmig ve kilo alimi ve davranigtaki
degisiklikler 6lglilmiigtiir. AN hastalarindan mikrobiyota
alan farelerde, saglikli kontrollerden mikrobiyota alan
farelere kiyasla gida aliminda azalma ve kilo aliminda
bozulma go6zlemlenmistir. AN'li bireylerden digki
mikrobiyom nakli alan fareler ayrica kontrollere gore artan
kaygi ve kompulsif benzeri davranislar sergilemiglerdir.
Bu durum, bagirsak disbiyozunun AN patolojisinin kritik
bir aracisi oldugunu ve dolayisiyla AN semptomlarini
iyilestirmek icin dogrudan hedef alinabilecegini
gostermektedir (33). Yapilan bir ¢alismada AN'li hastada,
akraba olmayan saglikli bir kadin dondrden alinan diski
mikrobiyom nakli sonrasinda kilo aliminda 6nemli bir
iyilesme gozlemlenmistir (34). Fekal mikrobiyota
naklinin, gida aliminda eszamanli bir artis olmadan viicut
agirhigini/yaglanma oranini artirmasi, yeme bozuklugu
olan kisilerde yeniden beslenmenin zor olmasi nedeniyle
onemli tedavi etkilerine sahiptir (2). Ozetle AN, saglikli
kontrollerle karsilagtirildiginda daha diigilk mikrobiyal
cesitlilik, taksonomik farkliliklar ve bagirsak mikrobiyal
disbiyozisi ile iliskilendirilmistir. Bu disbiyozun aym
zamanda depresyon ve yeme bozuklugu psikopatolojisiyle
de baglantili oldugu bildirilmistir (8, 9, 29). Ek olarak
AN'nin 6zelligi olan belirgin kilo kaybi, daha diisiik leptin
seviyelerine ve daha yiiksek ghrelin seviyelerine yol acar.
Bu gozlemler, bagirsak mikrobiyotasinin yeme bozuklugu
olan  bireylerin  beslenme  davranislarinda  rol
oynayabilecegine iliskin potansiyel ipuglari da saglayabilir
(22).

Bulimia  Nervosa ve  Tikamircasina
Bozuklugunda Mikrobiyota Degisimi

BN ve TYB, ¢ogu insanin benzer kosullar altinda
tiiketebileceginden ¢ok daha fazla miktarda yiyecek yeme

Yeme

ve tiliketilen yiyecek miktar1 {izerinde kontrol kaybi
hissinin eslik ettigi asir1 yeme ataklari ile karakterize
bozukluklardir (3). BN'de, TYB'den farkli olarak
tikanircasina  yeme  epizotlari, kusmayr tetikleyen
aktiviteler, cok yogun egzersiz veya laksatif kullanimi gibi
telafi davranislart gézlemlenmektedir. BN ve TYB'nin
etiyolojisi multifaktdriyel olup psikolojik faktorlerin etkisi
on plandadir. Yeme bozukluklarinin seyrini etkileyen
faktorlerde agligi ve toklugu diizenleyen hormonlarin yani
sira  duygudurum  ve anksiyeteden  sorumlu
norotransmiterlerin rolii de onemlidir. Caligmalarda,
bagirsak mikrobiyotasinin bilesimi ile igtah, ruh hali ve
viicut bilesiminin diizenlenmesi arasinda bir iliski oldugu
bildirilmektedir (16). BN’li bireylerde istah diizenleme
mekanizmalarinin, mikrobiyotadaki degisiklikler
tarafindan modiile edildigi bildirilmistir (7).

TYB siklikla ¢ok sayida komorbidite ile o6zellikle
obeziteyle iligkilidir. AN'ye benzer sekilde, TYB iliskili
obezitede mikrobiyotanin saglikli, normal kilolu kisilerle
karsilastirlldiginda farklilik gosterdigi bildirilmistir (7,
29). Hem diisiik kilolu hem de obez hastalarda bagirsak
mikrobiyotasinda daha diisiik bir o g¢esitliligi oldugu
gozlenmistir (29). Fazla kilolu ve obez hastalarda IgG'nin
a-MSH'ye kars1 ¢apraz reaktivite (AN’ye benzer ancak zit
bir mekanizma) gosterdigi hipotezi One siiriilmiistiir.
Escherichia coli (E.coli) tarafindan iiretilen ClpB, a-
MSH'yi "taklit etme" yetenegine ve bir otoimmiin yaniti
uyarma kapasitesine sahiptir. Bu, bakteriyel ClpB ile yeme
bozukluklart  arasinda  bir  baglanti  oldugunu
diistindlirmektedir. BN ve TYB'deki ClpB
konsantrasyonu, a-MSH'ye kars1 otoantikorlarin {iretimini
uyarir. ClpBmin farkli baglanmasi, BN ve TYB
hastalarindaki psikolojik &zelliklerle, &zellikle de daha
fazla anksiyete, depresyon ve yiikksek EDI-2 toplam
puantyla iliskilendirilmistir; bu durum bakteriyel ClpB ile
yeme bozuklugu patofizyolojisi arasindaki baglantiy1
desteklemektedir. a-MSH'ye karsi IgG otoantikorlari,
IgG/a-MSH immiin kompleksini olusturur (35). Bu
mekanizma hem AN hem de BN'de vurgulanmistir. Bu
nedenle, BN hastalarinda immiin kompleksi olusturan
1gG'nin epitop degisimi, "tokluk" etkisinden ziyade "aglik"
ortaya c¢ikartir (36). a-MSH otoantikorlarinin bu gapraz
reaktivitesi, beslenme davranigin diizenleyen
melanokortin sisteminin modiilasyonu yoluyla AN'den
BN'ye veya TYB’ye veya tam tersi yonde yeme
bozukluklar1 arasindaki gecis olasiligin1 da agiklayabilir
).

Bagirsak Mikrobiyotasinin ve Kzya’larin Viicut
Agirh@: Regiilasyonuna EtKkisi

Obez kisilerde, normal viicut agirligina sahip kisilere gore
Bacteroidetes ve Firmicutes bakterilerinin  arttig
gozlemlenmistir. Bu durum, mikrobiyotanin obezite
patofizyolojisine katkida bulundugunu gostermektedir
(16). Obez farelerden alman digkinin, steril ortamlarda
dogup biiyliyen mikropsuz farelere nakledilmesi obeziteye
yol acarak bagirsak mikrobiyotasinin kilo diizenlemesinde
nedensel bir rol oynadigimi kanitlanmistir (37). Bu etki,
obez bireylerdeki bazi bagirsak mikrobiyotasinin, zayif
bireylerin  bagirsak  mikrobiyotasina kiyasla aym
miktardaki gidadan daha fazla enerji elde edebilmesiyle
aciklanmistir. Bacteroidetes tiirlerinin bollugunun diisiik
kilolu, normal kilolu ve fazla kilolu katilimcilarda BKT ile
iligkili oldugu tespit edilmistir. Yapilan g¢aligmalarda,
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diisiik kilolu AN hastalarinda Bacteroidetes'in azaldigi ve
kilo rehabilitasyonu sirasinda normale  dondiigi
gozlemlenmistir. TYB’ye siklikla obezite eslik ettigi icin
bagirsak mikrobiyotasinin  roliiniin  benzer oldugu
bildirilmektedir (8).

Bagirsak  bakterileri, diyet lifi ve sindirilmemis
karbonhidratlar1 fermente ederek biitirat, asetat ve
propiyonat olmak iizere KZYA’ler iiretir. Obez ve asirt
kilolu kisilerde KZYA diizeylerinde artig g6zlenmistir.
KZYA'lar, inflamasyondan enerji homeostazisine kadar
degisen  fonksiyonlar1  modiille eden  yollarda
ndrotransmiterler olarak gorev yapar. Ayrica KZYA'lar,
istahin  dlizenlenmesini de etkilemektedir (16). Bir
calismada, propiyonatin kolon hiicrelerinden PYY ve
GLP-1 noropeptitlerinin =~ salinimini  6nemli  dlcilide
uyardigi, bunun da enerji alimini (istahi) bastirdigi
gbzlemlenmistir. Ayn1 zamanda bu caligmada 24 hafta
boyunca uygulanan propiyonat takviyesinin kontrol
grubuna gore kilo alimimi durdurdugu ve insiilin direncini
onledigi gosterilmistir (38). AN hastalarinin lif ve direngli
nisasta igerigi diislik bir diyetle yeniden beslenme tedavisi
sirasinda  bagirsak  bakteri sayisinda ve KZYA
konsantrasyonunda azalma oldugu goézlemlenmistir (16).

Istah diizenlemesinde yararli roliiniin yani sira KZY A'larin
enerji homeostazisi diizenlemesine de dahil oldugu ileri
stirilmiistiir (7). Bagwrsak ve MSS arasindaki giiclii
entegrasyon nedeniyle bagirsak mikrobiyotasi, psikolojik
stirecleri ve zihinsel sagligi da diizenleyebilir. KZY A, ruh
hali diizenleyicileri olarak gosterilen GLP-1 ve ghrelin
dahil  olmak  iizere  beslenme  hormonlarinin
diizenlenmesinde dogrudan rol oynar (12). Obez ve fazla
kilolu kisilerde ise KZYA diizeylerinin arttigi, AN
hastalarinda ise asetat ve propiyonat KZY A seviyelerinin
daha diigsiik oldugu tespit edilmistir. Bu gozlemlere
dayanarak KZYA'nin konak¢i metabolizmasi ve istah
iizerinde bir rolii oldugu, ancak bu etki mekanizmasinin
heniiz bilinmedigi bildirilmektedir (9). KZY A'larin istah
ve enerji metabolizmas1 iizerindeki ©Onemi, KZYA
modiilasyonunun yeme bozukluklarini 6nlemek veya
ortadan kaldirmak icin yeni beslenme hedefi olarak
diistiniilmektedir (7).

SONUC

Mikrobiyota homeostazisi, bagirsak ve beyin arasindaki
saglikli bir iletisim ag1 igin gereklidir. Mikrobiyotanin
¢esitli mekanizmalar araciligi ile istah, aglik, tokluk, viicut
agirhig regiilasyonu ve yeme davranisi iizerine etkilerinin
oldugu agiktir. Disbiyoz bagirsak inflamasyonunu tegvik
edebilir, bagirsak gegirgenligini  degistirebilir  ve
aclik/tokluk diizenleme merkezinde bagisiklik
reaksiyonlarin1  tetikleyerek yeme  bozukluklarinin
patofizyolojik gelisimine katkida bulunabilir. Bagirsak
mikrobiyotasinin bilesimi antibiyotikler, probiyotikler,
prebiyotikler ve diski mikrobiyotasi nakli ile modiile
edilebilir.  Probiyotik takviyesinin  fonksiyonel ve
inflamatuar bagirsak bozukluklari olan hastalarda bagirsak
fonksiyonunu iyilestirdigi  gozlemlenmistir  (16,39).
Yeterli miktarlarda tiiketildiginde psikiyatrik bozuklugu
olan bireylerde yararli etkiler saglayan canl
mikroorganizmalar olarak tanimlanan psikobiyotikler,
yeme bozuklugu olan hastalarda mikrobiyotadan kaynakli
istah, viicut agirligi, yeme davranisi gibi alanlarda goriilen
bozulmalarin iyilestirilmesinde ek yararlar saglayabilir
(40). Probiyotik kullanimi hastalarda karin agrisini azaltir.

Karin agrisinin  olmamasi hastanin diyet tedavisine
uyumunu  arttirabilicr  (16).  Mikrobiyal  dengenin
saglanmasi yeme bozukluklar1 i¢in olas1 bir tedavi hedefi
olabilir. Yeme bozukluklarinda mikrobiyotanin terapotik
ve Onleyici roliinii daha iyi anlayabilmek i¢in kapsamli
gelecek caligmalara ihtiyag vardir.
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F.O.A., G.D., A.O., Literatiir Taramas:: F.O.A.,; Makale
Yazimt: F.O.A., Elestirel inceleme: G.D., A.O.

KAYNAKLAR

1. Kilci A, Onal O. Microbiota awareness scale
validity and reliability study. Medical Journal of
Siileyman Demirel University. 2022;29(2):205-12.

2. Butler MJ, Perrini AA, Eckel A. The role of the gut
microbiome, immunity, and neuroinflammation in
the pathophysiology of eating
disorders. Nutrients. 2021;13(2):500.

3. APA. Diagnostic and statistical manual of mental
disorders (5th ed.). Arlington, VA: American
Psychiatric Publishing. 2013.

4. Mikhail ME, Culbert KM, Sisk CL, Klump KL.
Gonadal hormone contributions to individual
differences in eating disorder risk. Current Opinion
in Psychiatry. 2019;32(6):484.

5. Rantala MJ, Luoto S, Krama T, Krams I. Eating
disorders: an evolutionary
psychoneuroimmunological approach. Front
Psychol. 2019;10:2200.

6. Herpertz-Dahlmann B, Seitz J, Baines J. Food
matters: how the microbiome and gut-brain
interaction might impact the development and course
of anorexia nervosa. Eur  Child  Adolesc
Psychiatry. 2017;26(9):1031-41.

7. Carbone EA, D'Amato P, Vicchio G, De Fazio P,
Segura-Garcia C. A systematic review on the role of
microbiota in the pathogenesis and treatment of
eating disorders. European Psychiatry. 2021;64(1):2.

8. Seitz J, Trinh S, Herpertz-Dahlmann B. The
microbiome and eating disorders. Psychiatric
Clinics. 2019;42(1):93-103.

9. Roubalova R, Prochazkova P, Papezova H, Smitka
K, Bilej M, Tlaskalova-Hogenova H. Anorexia
nervosa: gut microbiota-immune-brain
interactions. Clin Nutr. 2020;39(3):676-84.

10. Ruusunen A, Rocks T, Jacka F, Loughman A. The
gut microbiome in anorexia nervosa: relevance for
nutritional
rehabilitation. Psychopharmacology. 2019;236:1545
-58.

11. Di Lodovico L, Mondot S, Dore J, Mack I, Hanachi
M, Gorwood P. Anorexia nervosa and gut
microbiota: a systematic review and quantitative
synthesis of pooled microbiological data. Prog
Neuropsychopharmacol Biol
Psychiatry. 2021;106:110114.

12. Mason BL. Feeding systems and the gut microbiome:
gut-brain interactions with relevance to psychiatric
conditions. Psychosomatics. 2017;58(6):574-80.

13. Kelly JR, Borre Y, O'Brien C, Patterson E, El Aidy
S, Deane J, et al. Transferring the blues: depression-

Saglik Bilimlerinde Deger 2025; 15(3): 490-497 495



14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

AFACAN ve ark.

associated gut microbiota induces neurobehavioural
changes in the rat. J Psychiatr Res. 2016;82:109-18.
Rocks T, West M, Hockey M, Aslam H, Lane M,
Loughman A, et al. Possible use of fermented foods
in rehabilitation of anorexia nervosa: the gut
microbiota as a modulator.
Prog Neuropsychopharmacol Biol
Psychiatry. 2021;107:110201.

Barrio C, Arias-Sanchez S, Martin-Monzon 1. The
gut microbiota-brain axis, psychobiotics and its
influence on brain and behaviour: a systematic
review. Psychoneuroendocrinology.
2022;137:105640.

Herman A, Bajaka A. The role of the intestinal
microbiota in eating disorders—bulimia nervosa and
binge eating disorder. Psychiatry
Res. 2021;300:113923.

Desbonnet L, Garrett L, Clarke G, Kiely B, Cryan JF,
Dinan T. Effects of the probiotic Bifidobacterium
infantis in the maternal separation model of
depression. Neuroscience. 2010;170(4):1179-88.
Doney E, Cadoret A, Dion-Albert L, Lebel M,
Menard C. Inflammation-driven brain and gut barrier
dysfunction in stress and mood disorders. Eur J
Neurosci. 2022;55(9-10):2851-94.

Harsanyi S, Kupcova 1, Danisovic L, Klein M.
Selected biomarkers of depression: what are the
effects of cytokines and inflammation?. Int J Mol
Sci. 2022;24(1):578.

Terry SM, Barnett JA, Gibson DL. A critical analysis
of eating disorders and the gut microbiome. J Eat
Disord. 2022;10(1):154.

Mendez-Figueroa V, Biscaia JM, Mohedano RB,
Blanco-Fernandez A, Bailen M, Bressa C, et al. Can
gut microbiota and lifestyle help us in the handling of
anorexia nervosa
patients?. Microorganisms. 2019;7(2):58.

Sudo N. Microbiome, HPA axis and production of
endocrine hormones in the gut. In: Lyte M, Cryan F,
editors. Microbial endocrinology: the microbiota-
gut-brain axis in health and disease. New York (NY):
Springer New York; 2014. p. 177-94.

Morita C, Tsuji H, Hata T, Gondo M, Takakura S,
Kawai K, et al. Gut dysbiosis in patients with
anorexia nervosa. PloS one. 2015;10(12):e0145274.
Alcock J, Maley CC, Aktipis CA. Is eating behavior
manipulated by the gastrointestinal microbiota?
Evolutionary pressures and potential
mechanisms. Bioessays. 2014;36(10):940-9.

Tirelle P, Breton J, Kauffmann A, Bahlouli W,
I'Huillier C, Salameh E, et al. Gut microbiota
depletion affects nutritional and behavioral responses
to activity-based anorexia model in a sex-dependent
manner. Clin Nutr. 2021;40(5):2734-44.

Borgo F, Riva A, Benetti A, Casiraghi MC, Bertelli
S, Garbossa S, et al. Microbiota in anorexia nervosa:
the triangle between bacterial species, metabolites
and psychological tests. PLoS
One. 2017;12(6):€01797309.

Hanachi M, Manichanh C, Schoenenberger A, Pascal
V, Levenez F, Cournéde N, et al. Altered host-gut
microbes symbiosis in severely malnourished
anorexia nervosa (AN) patients undergoing enteral

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

nutrition: an explicative factor of functional intestinal
disorders?. Clinical Nutrition. 2019;38(5):2304-10.
Mack I, Cuntz U, Gramer C, Niedermaier S, Pohl C,
Schwiertz A, et al. Weight gain in anorexia nervosa
does not ameliorate the faecal microbiota, branched
chain fatty acid profiles and gastrointestinal
complaints. Sci Rep. 2016;6(1):26752.

Morkl S, Lackner S, Miiller W, Gorkiewicz G,
Kashofer K, Oberascher A, et al. Gut microbiota and
body composition in anorexia nervosa inpatients in
comparison to athletes, overweight, obese, and
normal weight controls. Int J Eat
Disord. 2017;50(12):1421-31.

Armougom F, Henry M, Vialettes B, Raccah D,
Raoult D. Monitoring bacterial community of human
gut microbiota reveals an increase in Lactobacillus in
obese patients and Methanogens in anorexic
patients. PloS One. 2009;4(9):e7125.

Kleiman SC, Watson HJ, Bulik-Sullivan EC, Huh
EY, Tarantino LM, Bulik CM, et al. The intestinal
microbiota in acute anorexia nervosa and during
renourishment: relationship to depression, anxiety,
and eating disorder psychopathology. Psychosom
Med. 2015;77(9):969.

Dominique M, Legrand R, Galmiche M, Azhar S,
Deroissart C, Guérin C, et al. Changes in microbiota
and bacterial protein caseinolytic peptidase B during
food restriction in mice: relevance for the onset and
perpetuation of anorexia  nervosa. Nutrients.
2019;11(10):2514.

Hata T, Miyata N, Takakura S, Yoshihara K, Asano
Y, Kimura-Todani T, et al. The gut microbiome
derived from anorexia nervosa patients impairs
weight gain and behavioral performance in female
mice. Endocrinology. 2019;160(10):2441-52.

de Clercq NC, Frissen MN, Davids M, Groen AK,
Nieuwdorp M. Weight gain after fecal microbiota
transplantation in a patient with recurrent
underweight following clinical recovery from
anorexia nervosa. Psychother
Psychosom. 2019;88(1):58-60.

Breton J, Legrand R, Akkermann K, Jarv A, Harro J,
Déchelotte P, et al. Elevated plasma concentrations
of bacterial CIpB protein in patients with eating
disorders. Int J Eat Disord. 2016;49(8):805-8.
Fetissov SO, Hokfelt T. On the origin of eating
disorders: altered signaling between gut microbiota,
adaptive immunity and the brain melanocortin
system regulating feeding behavior. Current Opinion
Pharmacology. 2019;48:82-91.

Turnbaugh PJ, Ley RE, Mahowald MA, Magrini V,
Mardis ER, Gordon JI. An obesity-associated gut
microbiome with increased capacity for energy
harvest. Nature. 2006;444(7122):1027-31.
Chambers ES, Viardot A, Psichas A, Morrison DJ,
Murphy KG, Zac-Varghese SE, et al. Effects of
targeted delivery of propionate to the human colon on
appetite regulation, body weight maintenance and
adiposity in overweight adults. Gut.
2015;64(11):1744-54.

Lam YY, Maguire S, Palacios T, Caterson ID. Are
the gut bacteria telling us to eat or not to eat?
Reviewing the role of gut microbiota in the etiology,

Saglik Bilimlerinde Deger 2025; 15(3): 490-497 496



40.

AFACAN ve ark.

disease progression and treatment of eating
disorders. Nutrients. 2017;9(6):602.

Binda S, Annie T, Umar Haris I, Ola K, Mélanie B,
Vincent T, et al. Psychobiotics and the microbiota—
gut-brain axis: where do we go from
here? Microorganisms. 2024;12(4):634.

Saglik Bilimlerinde Deger 2025; 15(3): 490-497

497



) DERLEME / REVIEW

e Saglik Bilimlerinde Deger / Sagdlk Bil Deger
. DUZCE Value in Health Sciences / Value Health Sci
UNIVERSITESI ISSN: 2792-0542 sabd@duzce.edu.tr  2025; 15(3): 498-508
doi: https://dx.doi.org/10.33631/sabd.1560606

Exploring miRNA Inhibiting Therapeutic Strategies for Multiple Sclerosis:
Insights from Experimental Autoimmune Encephalomyelitis Studies — A
Traditional Review
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ABSTRACT

Multiple sclerosis (MS) is a chronic inflammatory disease in which immune cells attack the central nervous system
(CNS) and cause degeneration of the myelin sheath. Although disease-modifying therapies are commonly used in the
treatment of MS, these therapies cannot fully prevent or reverse the course of neurological deterioration. Furthermore,
the response of patients with MS to these drugs may vary from person to person and over time. Therefore, the demand
for new and more effective treatments continues. MicroRNAs (miRNAs) have the potential to alter biological processes
that lead to various diseases. Hence, dysregulated miRNA levels are thought to be associated with the pathogenesis of
MS. Considering the regulatory role of miRNAs in both the CNS and immune response, many studies have proposed
them as potential new therapeutic targets for MS in addition to being potential biomarkers. In this traditional review, the
primary focus is on miRNA-based therapeutic approaches, followed by a compilation of studies that utilized miRNA
therapy to inhibit upregulated miRNAs in the animal model of MS, known as Experimental Autoimmune
Encephalomyelitis (EAE).

Keywords: miRNA; multiple sclerosis; therapy; experimental autoimmune encephalomyelitis.

Multipl Skleroz icin miRNA Inhibisyonuna Yénelik Terapétik Stratejilerin Kesfi: Deneysel
Otoimmiin Ensefalomiyelit Calismalarindan Elde Edilen Bulgular- Geleneksel Bir Derleme

0z

Multipl skleroz (MS), bagisiklik hiicrelerinin merkezi sinir sistemine (MSS) saldirarak miyelin kilifin dejenerasyonuna
yol agtig1 kronik bir enflamatuvar hastaliktir. MS tedavisinde siklikla hastaligi modifiye edici tedaviler kullanilmakla
birlikte, bu yaklagimlar norolojik bozulmanin seyrini tamamen durdurmakta veya geri gevirmekte yetersiz kalmaktadir.
Ayrica, MS'li bireylerin bu tedavilere verdigi yanit hem kisiden kisiye hem de zaman iginde degiskenlik
gosterebilmektedir. Bu nedenle, daha etkili ve hedefe yonelik yeni tedavi stratejilerine olan ihtiya¢ devam etmektedir.
MikroRNA'lar (miRNA'lar), cesitli hastaliklara neden olan biyolojik siiregleri degistirme potansiyeline sahip kiigiik
diizenleyici RNA molekiilleridir. MS patogenezinde diizensiz miRNA ekspresyonunun onemli bir rol oynadigi
diisiiniilmektedir. miRNA'larin hem MSS hem de bagisiklik sistemindeki diizenleyici etkileri g6z Oniinde
bulunduruldugunda, bircok g¢alisma bu molekiilleri yalnizca potansiyel biyobelirtecler olarak degil, ayni zamanda
terapotik hedefler olarak da Onermistir. Bu geleneksel derlemede, 6ncelikle miRNA inhibisyonuna yonelik tedavi
yaklagimlart ele alinmis; ardindan, MS'in deneysel hayvan modeli olan deneysel otoimmiin ensefalomiyelit (DOE)
kapsaminda, agir1 ifade edilen miRNA'larin terapotik inhibisyonunu degerlendiren ¢aligmalar derlenmistir.

Anahtar kelimeler: miRNA; multipl skleroz; tedavi; deneysel otoimmiin ensefalomiyelit.
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INTRODUCTION

Multiple sclerosis (MS) is a chronic and inflammatory
disorder characterized by the dysregulation of the immune
system, leading to the targeted attack and demyelination of
the central nervous system (CNS) by immune cells (1). MS
currently affects 2.9 million people worldwide according
to the MS International Federation (2). Neurological
dysfunctions, including optic neuritis, motor weakness,
numbness, and dizziness manifest subsequent to neuronal
demyelination and axonal damage within inflammatory
lesions located in the gray and white matter of the brain and
spinal cord (1). Although the exact cause of MS is
unknown, it is thought that both genetic and environmental
factors, including Epstein-Barr virus infection, smoking,
and vitamin D deficiency contribute to the risk of the
disease (3). There are four defined clinical courses
identified in MS. Clinically isolated syndrome (CIS) which
is considered a precursor to MS in some cases, refers to a
single episode of neurological symptoms caused by
inflammation or demyelination in the CNS. These
symptoms typically last for at least 24 hours and are not
attributable to other known causes. The most common
disease course observed is relapsing-remitting MS
(RRMS), which affects approximately 85% of the patients
with  MS. RRMS exhibits periods of symptom
aggravations, known as relapses, occurring at irregular
intervals, followed by complete or partial neurological
recovery. Approximately half of the RRMS patients later
develop secondary progressive MS (SPMS) characterized
by continuous permanent deterioration with or without
relapses. Compared to SPMS, patients with primary
progressive MS (PPMS) experience continuous disability
progression from the onset without any relapses (1,4).
Treatments currently used for MS can be divided into MS-
specific  disease-modifying therapies (DMT) and
symptomatic treatments that are not specific to MS. DMTSs
are employed to slow the progression of the disease by
reducing inflammation, while symptomatic treatments aim
to promptly prevent CNS-related symptoms caused by
nerve impairment (3,5). Unfortunately, currently used
DMTs cannot completely prevent or reverse the
progression of neurological degeneration (5). Moreover,
the treatment response of patients to these drugs varies
between individuals and all the DMTs have negative side
effects with differing degrees of severity. Additionally, the
ratio between the benefits and risks of a DMT can change
over the course of time, and these drugs are shown to be
more effective for RRMS patients while continuing to be
insufficient for progressive courses of MS (4). Therefore,
there remains a significant need for new and more effective
therapeutic drugs.

MicroRNAs (miRNAs), pivotal epigenetic modulators, are
non-coding, single-stranded RNAs ranging between 18-25
nucleotides in length. They regulate gene expression post-
transcriptionally by either causing degradation of mMRNA
or inhibit translation (6). Approximately 30% of protein-

coding human genes are modulated by miRNAs, thereby
playing crucial roles in many biological functions. One
such critical role involves the regulation of immune system
response, wherein miRNAs control the differentiation and
development of immune cells as well as antibody
production (6,7). Another essential function occurs within
the CNS where over fifty percent of miRNAs are
expressed. Here, miRNAs regulate the differentiation of
neurons and other CNS cells, as well as the process of
myelination (8). Henceforth, dysregulation in miRNA
levels may cause alterations in biological processes,
contributing to various diseases including
neurodegenerative conditions such as MS (6).

Likewise, the regulation of genes through various miRNAs
can determine susceptibility to certain diseases and the
extent of disease severity (8). Given the need for novel drugs
for MS and miRNAs affecting both CNS and immune
response, numerous studies propose specific mMiRNAs as
promising therapeutic targets for MS, as well as potential
biomarkers (6,9,10).

This narrative review provides a comprehensive overview of
the therapeutic approaches utilizing diverse miRNAs and
explores research aimed at lowering elevated miRNA levels
in a well-established in vivo mice model of MS known as
experimental autoimmune encephalomyelitis (EAE) (11).
mMiRNA Biogenesis

miRNAs are first generated with RNA Polymerase 1l from
DNA as double-stranded primary miRNA (pri-miRNA)
which is processed into hairpin-shaped precursor miRNA
(pre-miRNA, 60-70 nucleotides) by Drosha ribonuclease
enzyme and DiGeorge critical region 8 (DGCRS8) in the
nucleus. The pre-miRNA is then exported out of the nucleus
into the cytoplasm with exportin-5 activity, where Dicer
transforms it into a double-stranded miRNA duplex (about
22 nucleotides) by cleaving the circular end of the pre-
miRNA. One of the strands, called guide miRNA, binds to
the Argonaute (AGO) protein within the RNA-induced
silencing complex (RISC). This complex uses the seed
sequence of the guide miRNA to target the specific mMRNA
by base pairing with the 3’ UTR of the target mRNA (9,10).
Moreover, miRNAs can enter body fluids such as blood upon
their release from cells; this group of miRNAs is referred to
as circulating miRNAs (Fig. 1) (12).

NUCLEUS CYTOPLASM

Inhibition or Degredation
of mRNA

Figure 1. MiRNA biogenesis, pri-RNA: primary miRNA, pre-RNA:
precursor miRNA, RNA Pol 1I: RNA Polymerase 1l, RISC: RNA-induced
silencing complex (Created with BioRender)
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The degree of complementarity between the seed sequence
and the target mMRNA determines which of the two RISC
mechanisms will be activated. If the miRNA and mRNA are
perfectly paired, mRNAs are degraded upon activation of the
RNA-mediated interference pathway. In the second
exhibit regulatory control over multiple protein-coding
genes and could affect various pathways (7).

Therapeutic Approaches for miRNA Treatment

With the understanding of the pivotal function of miRNAs
in numerous biological processes and human diseases, the
idea of a treatment targeting miRNAs has attracted
significant interest across different studies for various
diseases (13,14). The pioneering therapy based on
miRNAs known as miravirsen was an inhibitor of miR-122
constructed using locked nucleic acid technology to treat

a) Anti-miR
miRNA

Tt YrTT

a7

Jlnhibinon

+

Translation of mRNA

mechanism, a partial match between miRNA and mRNA
results in non-perfect binding and suppresses protein
translation (13). A single gene could be regulated by multiple
miRNAs. Conversely, a single miRNA could

hepatitis C viral infections (15). The success of miravirsen
in phase | and phase lla clinical trials have paved the way
for miRNAs as treatment targets and development for
different approaches (16). These approaches aim to either
inhibit or replenish the miRNA activity (Figure 2). There
are four different approaches for the downregulation of
miRNAs: anti-miR, miRNA sponge, miRNA masking, and
small molecule inhibitors. On the other hand, to replenish
the downregulated miRNAs of interest another approach
called miRNA mimics is employed.

b) miRNA Sponge

miRNA-a miRNA-b miRNA-c
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Translation of mMRNA

c) miRNA Masking
miRNA

™ ym

JJHH]DIIID“

LLIULLIL LU LV mRNA

v

Translation of mMRNA
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S W
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+

Inhibition of MRNA

Downregulation

Figure 2. Different therapeutic nucleic acids for miRNAs a) Anti-miR: antagomir b) miRNA sponge ¢) miRNA masking d) miRNA mimicry (Created

with BioRender)

One of the approaches called anti-miR (antagomir) is an
antisense oligonucleotide that inhibits the function of
miRNA by preventing its binding to its target mMRNA; even
some could trigger miRNA degradation. It binds to its
target miRNA due to being completely complementary to
miRNA (13,17). Chemical modifications can be
introduced to anti-miRs. Examples of these modified anti-
miRs include 2’-O-methyl anti-miR, 2’-O-methoxyethyl
anti-miR, and locked nucleic acids (LNAs) (13). LNAs, in
particular, provide several benefits encompassing
improved thermal stability, enhanced resistance to
nucleases, and decreased toxicity (13,18). Notably, LNAs
obviate the necessity for the use of delivery vectors and
their enhanced binding affinity to the miRNA of interest
makes them a more appealing choice (13). Another anti-
miR approach is Tough Decoy (TuD) which acts as
competitive decoy. It has a hairpin structure containing

multiple binding sites. The multiplicity of binding sites
allows for more miRNA to bind, increasing binding
efficiency and miRNA silencing capacity. The loop in the
hairpin structure improves durability by providing
resistance to nucleases (19). As a result, TuD can be a
potential therapeutic approach in diseases caused by
dysregulated miRNA.

miRNA sponges contain multiple binding sites which are
complementary to target miRNAs, acting as decoys for
miRNAs to bind to. Upon introduction to the cells, multiple
binding sites provide simultaneous inhibition of several
miRNAs and allow the expression of corresponding
mRNA of target miRNA (13,17). Furthermore, it is
possible to design miRNA sponges with heptameric seed
sequences as binding sites to suppress a miRNA family
exhibiting heightened expression (13). This design
possibility is an advantage over anti-miRs because the
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complementary site of anti-miRs extends beyond the
common seed sequence for effective targeting making anti-
miRs specific for a single miRNA (20).

Unlike anti-miRs and miRNA sponges that target miRNA,
the miRNA masking approach targets the 3> UTR of
mRNA with a 2’-O-methyl modified single-strand
oligoribonucleotide molecule. This molecule, termed miR-
mask, prevents miRNA attachment by perfectly binding to
the miRNA binding site within the target mRNA and
inhibits the miRNA activity in a competitive manner. A
miR-mask exhibits a strong binding affinity to the
endogenous target mRNA of the mIiRNA, thereby
establishing a mechanism that effectively avoids off-target
outcomes (13,18).

Small molecule inhibitors, unlike other approaches, inhibit
miRNAs by disturbing miRNA biogenesis. They can affect
at least three steps of miRNA biogenesis. The first two
interfere with the transcription or RISC assembly and the
third is interrupting the RISC-mRNA interaction (14).
Since miRNAs are downregulated in some diseases,
another therapeutic approach is to replenish the miRNA
expression with miRNA mimics. These mimics are
synthetic double stranded small RNAs that imitate the
miRNA duplex, as such, one strand acts as a guide miRNA
and triggers mRNA degradation by binding to mRNA
while the other strand called the passenger strand is
degraded (12-14). In certain instances, the passenger strand
could exhibit an undesirable propensity to bind to mMRNASs
resulting in unintended and potentially adverse effects.
Moreover, it is noteworthy that miRNA mimics can be
chemically modified to enhance stability and decrease the
immune response, just like anti-miRs (12).

Additionally, there are studies using small interfering RNA
(siRNA) and short hairpin RNA (shRNA) for modulating
the expression of miRNAs (21). siRNA is suitable for
specific medical conditions due to being easy to
manufacture and having a temporary effect per dose. On
the other hand, shRNA optimized by the endogenous
processing machinery enables enduring effects and high
potency with a small quantity of copies while having fewer
side effects, especially when embedded in miRNA
scaffolds (22).

Direct delivery into the circulation of miRNA mimics or
inhibitors is hindered by degradation from RNases in the
bloodstream, even when chemically  modified.
Additionally, these molecules may be taken up by non-
target organs, leading to off-target effects. The dense
extracellular matrix in certain tissues can also act as a
physical barrier, making it more difficult for these
molecules to enter cells (12). Therefore, other delivery
strategies are being explored.

All these molecules can be introduced into cells through
various delivery methods: lentiviral vectors (LV),
nanoparticles, and exosomes (23). The disease pathologies
and characteristics of the target tissues should be
considered for the selection of an appropriate delivery

method (17). LVs are highly efficient in the delivery of
genes because viruses can be packed with multiple miRNA
mimics or anti-miRs, but they carry the risk for triggering
the host immune response, limiting its clinical usage
(13,14). Progress in materials science has enabled the
development of nanoparticles for miRNA therapeutics
applications. These particles often contain positively
charged domains, allowing efficient binding of negatively
charged miRNA mimics or inhibitors to the carrier and
they protect the encapsulated molecules from degradation
(12,17). An advantage of nanoparticles is the opportunity
of surface coatings with molecules for targeting specific
tissues or cell types (17). They are increasingly used to
target immune cells. Exosomes also have been proposed to
be used in miRNA therapeutics delivery. Exosomes are
already used by CD4* regulatory T (Treg) cells to deliver
miRNAs to other T cell subsets in vivo, during
inflammatory conditions (23). Momen-Heravi et al. (24)
have suggested that exosomes derived from B cells might
be effective in the delivery of miR-155 mimics and
inhibitors. In this study, exosomes derived from murine B
cells loaded with miR-155 inhibitors successfully
delivered their contents to both mouse hepatocytes in vitro
and mouse liver in vivo (24).

Multiple Sclerosis Pathogenesis

The distinctive pathological feature of MS is the
demyelination areas called lesions which occur in the CNS
(brain and spinal cord) and the optic nerve, in both white
and grey matter (4). Ongoing research related to MS
suggests that immunopathology plays a major role in the
demyelination process, especially the infiltration of
immune cells causing inflammation in CNS is
demonstrated to be the primary cause (3,7). The
pathological process of MS is associated with the
breakdown of the blood-brain barrier via cytokines and
chemokines, infiltration of immune cells, demyelination
followed by oligodendrocyte loss, gliosis, and axonal
degeneration (4). The adaptive immune response is
initiated with T lymphocytes binding to antigen-presenting
cells (APCs) which include B cells, microglia, dendritic
cells, and macrophages (5,25). With the cytokines
produced by APCs, CD4* T cells differentiate into T helper
1 (Thl), T helper 2 (Th2), and T helper 17 (Th17) which
are capable of releasing certain cytokines (25). Thl cells
induce interferon gamma (IFNy) and type II interferon and
tumor necrosis factor alpha (TNF-a) which are
proinflammatory and crucial for both adaptive and innate
immunity due to their ability to suppress differentiation of
Th2 cells. On the other hand, Th2 cells produce anti-
inflammatory cytokines (IL-4 and IL-13). Th17 is another
type of CD4* T cells that facilitate inflammation in MS via
its cytokines (IL-17, IL-21, IL-22, and IL-26) (5,25). After
the migration of Thl and Thl7 cells into CNS, the
observation of demyelination with axonal loss begins (5).

These three subtypes of CD4* T cells are regulated by Treg
cells. Even though Treg cells preserve their number in
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patients with MS compared to healthy people, their
functionality is diminished (5). In addition to these cells,
various studies indicate that CD8* T cells might have a role
in the pathology of MS and can be found in lesions.
Although CD8" T cells secrete cytotoxic proteins to
mediate CD4* T cell suppression, they contribute to the
destruction of glial cells, resulting in exposed axons. They
also enhance vascular permeability and initiate the
oligodendrocyte destruction leading to impaired myelin
repair (5,25).

Besides these cells, microglia, circulatory-derived
neutrophils, mast cells, and particularly B lymphocytes
with their cytokines are also involved in the process of MS
pathogenesis. An additional factor in the pathophysiology
of MS could be astrocyte activation and proliferation (6).
Recent studies have revealed that the underlying cause of
MS is intricately linked to dysregulated levels of miRNA
in immune cells (B cells, monocytes, CD4* and CD8* T
lymphocytes, and neutrophils). For example, while miR-
155 was upregulated in CD4* and CD8* T cells,
monocytes, macrophages and microglia of the patients with
MS; miR-20b and miR-320b were downregulated in CD4*
T cells and B cells, respectively (6). Additionally, miRNAs
have a role in the regulation of the myelination process and
the development of neurons and other CNS cells (8).

Because different immune cells exhibit different
expression levels of various miRNAs, multiple different
miRNAs could be targeted for MS treatment or used as
biomarkers (6). miRNAs’ stability in serum and plasma
could enable them to be biomarkers. In support of this,
several miRNAs differentially expressed in blood, serum
and plasma of MS patients have been identified. For
instance, it has been observed that in MS patients, miR-145
levels are upregulated in plasma, and miR-320a levels are
upregulated in serum. Another miRNA that is elevated in
peripheral blood miR-326, has been shown to differentiate
between the relapsing and remitting stages of MS, whereas
miR-181c, which is upregulated in cerebrospinal fluid, has
been suggested to distinguish between SPMS and RRMS
types (26). The link between several miRNAs and MS is
still under investigation.

Studies on MS Treatment Targeting miRNA
Inhibition

Ongoing studies explore miRNA inhibition as a therapeutic
approach for various diseases, including hepatitis C viral
infections (15), atherosclerosis, and cardiovascular
diseases (14). While numerous investigations primarily
focus on different types of cancer, our review will mainly
address the studies conducted on the animal model of MS
called EAE and transgenic mice (Table 1).

Table 1. Summary of the applied miRNA treatments of the reviewed studies

. Target Manipulation | Employed .
Organism MIiRNA effect therapeutics Delivery method Result Reference

: Target Manipulation . L .
EAE mice MIRNA Effect miRNA Sponge Lentiviral Developed milder EAE 27
EAE mice miR-326 Down anti-Mir LNA modification Reduction in clinical severity 29
EAE mice miR-155 Down anti-Mir Nanoparticle-based Reduced severity Qf.EAE 30

More enhanced clinical recovery
EAE mice miR-155 Down miRNA mimic Nanoparticle-based Developed severe EAE 30
EAE mice miR-155 Up anti-Mir Lentiviral Developed milder EAE 32
EAE mice IEEEA Down miRNA mimic Lentiviral Developed severe EAE 32
EAE mice MIRNA Up miRNA Sponge Lentiviral Delayed onset_o_f EAE 33
let-7e Less severe clinical symptoms

EAE mice miR-873 Down miRNA mimic Lentiviral Developed more severe EAE 33
EAE mice miR-181c Down shRNA Lentiviral Attenuated EAE clinical symptoms 21
Tr_ansgenlc MiR-182 Knockdown ) ) Reduged EAE course 34
Mice Alleviated symptoms
Tr_ansgenlc MiR-182 Knockdown ) ) Sh_ortened dls_ease progression 35
Mice Slightly alleviated symptoms
Tr_ansgenlc MiR-182 Over _ ) ) Decreased induction period 35
Mice expression Severe symptoms

. miR-125a- L L
EAE mice 3p Down TuD Lentiviral Promoted remyelination 37
EAE mice r3np|R-125a— Up TuD Lentiviral Negative effect on OPCs maturation 37

. miR- Adoptive Transfer of . .
EAE mice 7188-5p Down silenced CD4+ cells - Alleviation of EAE disease 38
EAE mice miR-7235 | Down Adoptive Transfer of | _ Alleviation of EAE disease 38

silenced CD4+ cells

. . A T Delayed onset
EAE mice miR-7235 | Down anti-Mir LNA modification Attenuated EAE disease progression 39
Transgenic Did not reduce EAE clinical scores
Mice d miR-451a | Knock-out - - Moderately aggravated the clinical 40

symptoms
EAE: Experimental Autoimmune Encephalomyelitis TuD: Tough Decoy
502
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One of the pioneering studies in this area has been
conducted by Du et al. (27), who generated three different
LVs to manipulate miR-326 levels in EAE. The objective
was to elucidate the correlation between miR-326 and EAE
development. These LVs contained pre-miR-326 (LV-
326), mutated miR-326 control (LV-ctrl), or sponges of
miR-326 (LV-sponge), serving as inhibitors before
immunization. They reported that mice injected with LV-
326 developed a severe form of EAE, while those injected
with LV-sponge developed a milder form of EAE
compared to LV-ctrl-injected mice. In addition, the
frequency and the absolute number of Th1l7 cells were
decreased in LV-sponge-infected mice, suggesting miR-
326 correlates with the Th17 differentiation and thus, the
disease pathology. The authors argue that miR-326 may be
a promising target for the treatment of MS (27).

miR-155 appears to be important in autoimmune disorders
as it promotes inflammatory T cell development, making it
an attractive therapeutic target. Consistent with this notion,
it has previously been shown that miR-155 deficient mice
exhibited high resistance to EAE (28). Therefore, it is not
surprising that miR-155 is one of the most studied
mMiRNAS.

One of the studies regarding miR-155 was conducted by
Murugaiyan et al. (29), who investigated the effects of an
antisense oligonucleotide modified by LNA-anti-miR-155
in EAE mice, before and after the onset of clinical
symptoms. Both LNA therapy administered before and
after the onset led to a reduction in clinical severity.
Furthermore, in vivo, silencing of miR-155 affected both
CD4* T cells and APCs while preventing the upregulation
of IL-17 and IFN-y in the CNS. Even though it is found
that IL-17 and IFN-y are not requirements for the initiation
of MS, numerous studies support the argument that their
elevated levels are associated with the disease severity as
IL-17 and IFN-y are crucial pro-inflammatory mediators.
These findings imply that the direct impact of anti-miR-
155 treatment on the immune response may effectively
suppress the development and progression of EAE (29).
Zhang et al. (30) have provided evidence supporting miR-
155 as a promising target for MS treatment. In their
research, mice were injected with miR-155 mimics,
inhibitors, or controls using a nanoparticle-based delivery
system. miR-155 mimic-injected mice developed severe
EAE while exhibiting significant inflammatory infiltration
and demyelination. In contrast, mice treated with miR-155
inhibitor demonstrated reduced severity of EAE and more
enhanced clinical recovery. Furthermore, miR-155
inhibitor treatment resulted in reduced Th17 cell frequency
in splenocytes, lymph nodes, and CNS, and decreased IL-
17A and IFN- y cytokine production from Th17 and Thl,
respectively. In conclusion, these findings support miR-
155 as a potential T cell-associated therapeutic target (30).
Mycko et al. (31) performed a microarray of CD4" cells
after stimulating peripheral lymph node (PLN) cells from
immunized mice in vitro and found out that miR-21, miR-

155, and miR-301a were upregulated. In vivo investigation
has also demonstrated a significant several-fold increase in
the expression levels of these three miRNAs, alongside a
substantial rise in T cells throughout the course of EAE. To
decrease the expression levels of these miRNAs, CD4* T
cells which isolated from PLN of MOGgss.s5 immunized
mice, were transfected in vitro with specific antagomirs.
This resulted in the alteration of cytokine secretion
profiles, without influencing the T cell proliferation. IFN-
vy secretion was downregulated in response to antagomirs
against miR-21 and miR-155. Response of all three
antagomirs resulted in slightly upregulated IL-4 secretion.
Importantly, transfection of miR-301a antagomir led to
diminished IL-17 secretion, whereas other antagomirs had
barely any effect on the secretion of this cytokine. The
researchers additionally discovered that compared to the
other T-helper cell subsets, Th17 cells expressed miR-301a
at extremely high levels ex vivo. These findings indicate
that the Th17-like cytokine secretion profile is significantly
influenced by miR-301a. Furthermore, it has been revealed
that miR-301a contributes to the change of Th17 cells by
inhibiting protein inhibitor of activated STAT 3 (PIAS3),
an inhibitor of the signal transducer and activator of
transcription 3 (STAT3) pathway (31).

Guan et al. (32) have suggested in their study that miRNA
let-7e has a role in the regulation of encephalitogenic T cell
differentiation and is involved in regulating EAE
pathology. Splenocytes derived from EAE-induced wild
type (WT) and knock-out mice were transfected with pre-
miR to mimic endogenous let-7e, anti-miR against
endogenous let-7e, or a negative control (mock). Silencing
via anti-miR decreased IFN-y production and promoted IL-
4 production, while overexpression with pre-miR had the
opposite effect. Moreover, in vitro polarization study of
CD4* cells from not immunized WT mice after
transfection, exhibits that anti-miR promotes Th2
differentiation while reducing Th1l differentiation. Two in
vivo experiments were performed to manipulate miRNA
let-7e expressions with LV vectors containing pre-miR let-
7e, anti-miR let-7e, and control and these three LVs were
injected into WT mice 7 days before immunization or 5
days after immunization. Both experiments similarly
resulted in the development of severe EAE in LV-pre-miR
injected mice and the development of milder EAE in LV-
anti-miR injected mice. Researchers also observed that
there was a decreased numbers of encephalitogenic Thl
and Thl7 cells, and an increase in Th2 cells with the
silencing of miRNA let-7e, whereas overexpression of this
miRNA resulted in an opposite observation (32).

Liu et al. (33) examined the expression of miRNAs using
miRNA arrays in EAE mice and IL-17 stimulated
astrocytes, revealing the upregulation of 11 different
miRNAs in both cases. They chose to continue their study
with miR-873 as a target due to having stronger inhibition
on the A20 (TNF alpha induced protein 3, TNFAIP3) gene.
First, mouse primary astrocytes were subjected to
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transfection with three different agents: LNA-ctrl, miR-
873 mimics, and LNA-anti-miR-873, then the cells were
subjected to IL-17 stimulation in vitro. Compared to the
control, 10 times more miR-873 expressions in mimic
transfected cells and 2 times less expression in anti-miR-
transfected cells were observed. In addition, some of the
proteins associated with inflammation were shown to
follow a similar trend. To further investigate the effects of
miR-873, injections of LV-miR-873 (encoding pre-miR-
873), LV-873 sponges, and LV-control were employed on
EAE mice in vivo. Delayed onset of EAE with noticeably
diminished demyelination and minor inflammation in CNS
was observed when mice were treated with LV-873
sponge, leading to less severe clinical symptoms. Opposite
results were observed when LV-short hairpin RNA of
ubiquitin-editing enzyme A20 was applied to inhibit the
A20 gene which was thought to be targeted by miR-873.
This study further demonstrated that A20 silencing by
miR-873 contributes to inflammatory cytokine production
by promoting the activation of NF-xB. Knocking down of
miR-873 was also shown to alleviate the pathological
changes associated with EAE. Therefore, it is suggested
that targeting specific miRNAs of astrocytes can be a
viable strategy for MS treatment (33).

Zhang et al. (21) employed siRNA and shRNA as the
inhibitors of miR-181c in vitro and in vivo settings,
respectively. Mice were injected with LV shRNA (LV-sh)
to knockdown miR-181c, leading to the amelioration of
EAE symptoms and observable improvements in CNS
pathology compared to the control group. Additionally,
only miR-181c was downregulated in miR-181 family in
various organs. While a decreased percentage of Th17 cells
in peripheral lymphoid organs and CNS of LV-sh infected
mice was observed, the percentages of Thl and Treg did
not exhibit comparable differences between the control and
shRNA infected mice, revealing that miR-181c particularly
alters Th17 cells. The study continued with an in vitro T
cell differentiation assay resulting in higher expression of
miR-181c in Th17 cells. Then, to inhibit miR-181c, the
isolated CD4*CD62L* T cells were transfected with sSiRNA
in vitro and cultured under Th17-polarizing conditions.
With the knockdown of miR-181c, IL-17-producing cells
decreased significantly with expression of Th17-associated
transcription factors, surface receptors, and cytokines.
Following treatment with miR-181c mimics, a
considerable increase in the Thl7 percentage with the
upregulation of genes unique to Th17 cells was observed.
This study revealed that miR-181c promotes Thl7
differentiation in vitro. Zhang et al. claimed that in this
study a new miRNA was identified as a regulator of
autoimmunity and Th17 differentiation, making miR-181c
a potential treatment target in patients diagnosed with MS
(21).

Wan et al. (34) conducted two studies on miR-182 in EAE
mice. In their first study, they confirmed that Treg cell
differentiation was inhibited by miR-182 via its putative

target Foxol-dependent pathway. They generated
transgenic mice by LV infection of the embryonated
zygotes to decrease miR-182 levels, which led to a reduced
EAE course as researchers anticipated, along with
alleviation of the symptoms. CD4* T helper cells from the
spleen and axillary lymph nodes exhibited greater levels of
miR-182 during the acute phase of EAE in WT mice
compared to transgenic mice, and both Foxol mRNA and
protein levels were found out to have an inverse correlation
with miR-182 levels. Researchers then delivered miR-182
inhibitors (shRNA) with LV to isolated CD4* T cells
derived from the draining lymph nodes of MOGssss
immunized WT mice in vitro, to eliminate any potential
systematic effect of transgenic mice. Consistent with in
vivo observations, miR-182 silencing in vitro resulted in
increased expression of Foxol, Foxp3 transcription factor,
and higher Treg cell proportion (34).

In their second study, Wan et al. (35) first documented an
upregulation of miR-182 levels in Chinese cohort patients
with  RRMS. They introduced miR-182 mimics or
antagomirs to the peripheral blood mononuclear CD4*
cells from healthy donors in vitro. Consequently, following
the treatment with mimics, both IFN-y production by Th1
cells and IL-17 production by Thl7 cells increased.
However, after the treatment with inhibitors, only IFN-y
levels decreased, with no significant change observed in
IL-17 levels. Thus, they concluded that miR-182 primarily
stimulates Thl differentiation in peripheral blood
mononuclear cells. In the continuation of the study,
transgenic mice were generated with the same method from
the previous study for the knockdown or overexpression of
miR-182. In the lymphoid tissue of knockdown mice, a
50% decrease in miR-182 expression was observed while
overexpressed mice exhibited twofold expression. Then
these mice were employed for EAE induction and
overexpressed mice demonstrated a decreased induction
period with more severe symptoms. In knockdown mice,
shortened disease progression and slightly alleviated
symptoms were demonstrated without an extended
induction period. Moreover, cytometric analyses of lymph
nodes and spleen indicated alterations in the frequency of
Thl and Thl7 cells. Overexpressed mice exhibited an
increase, whereas knockdown mice showed a significant
decrease. The researchers concluded that miR-182 levels
may be a good indicator of the degree of autoimmune
inflammation in general as well as the activation state of T
cells (35).

Previously, Lecca et al. (36) initially showed that the -3p
strand of miR-125 regulates the development of
oligodendrocyte precursor cells (OPC) in vitro and its over-
expression hinders cell maturation. Later, Marangon et al.
(37) first assessed that miR-125a-3p exhibits higher
expression levels both in active lesions of patients with MS
and OPC from the spinal cord of chronic EAE mice but not
in OPCs from spontaneously remyelinating corpus
callosum. These results imply that terminal maturation of
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OPC is negatively affected by the upregulation of miR-
125a-3p, consequently resulting in impaired remyelination.
To further investigate this, mice were first treated with
lysophosphatidylcholine (LPC) to induce demyelination in
mice. Some of the mice were infected with a LV which
simultaneously expressed the target miRNA miR-125a and
green fluorescent protein (GFP) reporter (LV-miR-125a-
GFP) or control (LV-ctrl-GFP). They observed that 10% of
the total oligodendroglial population was infected, and
approximately 85% of the infected population still
demonstrated immature features which indicates immature
oligodendrocyte  precursor maturation while the
noninfected oligodendroglial population exhibited no such
defect. To evaluate whether the inhibition of miR-125a-3p
promotes the remyelination, the remaining mice were
infected with LV-decoy-miR-125a which is a TuD and
designed to inhibit miR-125a-3p after 5 days of LPC
induction. As a result, researchers observed considerably
increased GSTpi* oligodendrocytes and  myelin
production, however they couldn’t determine if this effect
was a direct or indirect result of silencing. Furthermore, the
results from inhibiting the miRNA with LV in an ex vivo
model of demyelination confirmed the findings. The
conclusions from this study suggest that silencing of miR-
125a-3p might be in use to promote remyelination in
demyelinating diseases like MS (37).

In astudy by lbrahim et al. (38) in which several previously
undiscovered miRNAs were associated with MS via
bioinformatics methods, the possibility of these miRNAs
as biomarkers and therapeutic targets was examined
through in vitro and in vivo experiments. Using the in vivo
adoptive transfer model of CD4* cells with silenced miR-
7188-5p and miR-7235 from control mice to EAE mice,
researchers confirmed altered CNS pathophysiology and
pattern of astrocytes following the silencing of miR-7188-
5p and miR-7235. The suppression of these two miRNAs
revealed a noticeable amelioration of the EAE disease,
affirming their regulatory roles. This study thereby
indicates that miR-7188-5p and miR-7235 exhibit
encouraging therapeutic potential for managing MS (38).
In a recent study, Fujiwara et al. (39) initially assessed
miR-92a levels in EAE mice, revealing higher levels of
miR-92a compared to controls. Subsequently, they induced
EAE in miR-92a deficient mice (Mir92a-/-), which
noticeably delayed onset and reduced severity of the
disease. When CD4* cells from both WT and Mir92a-/-
mice were incubated, miR-92a loss did not alter Thl
differentiation but diminished both nonpathogenic and
pathogenic Th17 cells while significantly increasing Treg
polarization. Next, they employed LNA-modified miR-92a
anti-miR, which they refer to as power inhibitors to
investigate the therapeutic potential of miR-92a inhibition
in EAE, both in vitro and in vivo. In the in vitro study, WT
CD4* T cells exhibited higher frequency of Tregs and
reduced nonpathogenic and  pathogenic  Thl7
differentiation. When WT mice were treated with

inhibitors in vivo, delayed onset and attenuated EAE
disease progression were observed. This alleviation of
EAE was linked to considerably decreased frequencies of
CDA4* T cells expressing IFN-y, IL-17A, and IL-17A+GM-
CSF. Lastly, Fujiwara et al. examined the effect of miR-
92a silencing on CD4* T cells of RRMS patients and
healthy controls. Consistent with the mice experiments, in
both groups of cells, the induction of Treg cells was
facilitated, and Th17 differentiation was limited, while Thl
differentiation was not affected. Collectively, the findings
of this study indicate that miR-92a affects the MS disease
course by maintaining the imbalance between Treg and
Th17 cells and suggest silencing of miR-92a as a promising
therapeutic target for MS (39).

Nakashima et al. (40) observed a potential correlation
between miR-451a contained within extracellular vesicles
(EV) and EAE exacerbation, as higher levels of EV miR-
451a one day prior to EAE induction in mice were
associated with increased EAE scores and worsening
clinical symptoms. They conducted miR-451a knock-out
analysis to evaluate the involvement of miR-451a in EAE
exacerbation in mice and discovered that knock-out of
miR-451a did not alleviate EAE scores. Instead, it slightly
worsened the clinical symptoms, contrary to their
expectation. In vitro experiments confirmed that miR-451a
supports Th17 cell development. They noted that since
Th17 are involved in the pathogenesis of EAE in mice,
increased EAE severity in miR-451a knock-out mice can
be a result of this increased Thl7 differentiation. With
another experiment, they observed that EVs boost IL-6
expression in macrophages when exposed to LPS.
Therefore, to understand the impact of miR-451a on EV-
mediated cytokine expression, THP-1 macrophage cell line
was transfected with control, miR-451a mimic RNA or
antagomir-451a for 2 days and then stimulated with LPS.
Unexpectedly, IL-6 expression induces by LPS and in the
presence of EV, was unaffected by both miR-451a mimic
and antagomir-451a (40).

CONCLUSION

In summary, considering the significant impact of certain
miRNAs on the immune system and inflammatory
responses, their potential application as therapeutic targets
in MS treatment appears promising. This review article
offers a summary of studies that therapeutically impact the
progression of EAE by inhibiting upregulated miRNAs. It
is essential not to overlook the replenishing of the
downregulated miRNAs as an alternative therapeutic
strategy for MS. In support of this strategy, Zhu et al. (41)
demonstrated that miR-20b overexpression, achieved
through in vivo delivery of pre-miR-20b using LVs,
reduced the numbers of Thl7 cells and alleviated EAE
severity (41). In the study from Osorio-Querejeta et al.
(42), three delivery systems -Liposomes, Polymeric
nanoparticles, EVs- were evaluated for encapsulating and
releasing of miR-219a-5p mimic or human miR-219a-5p,
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and their potential for remyelination promotion. The
authors suggest EVs loaded with miR-219a-5p are capable
of enhancing the clinical progression of EAE and potential
approach for promoting remyelination in MS patients (42).
Moreover, a single miRNA can regulate multiple mMRNAs
of several genes, thereby influencing diverse pathways.
The potential of unwanted side effects occurring due to the
alteration of the expressions of numerous off-target genes
is an ongoing problem in the therapeutic usage of miRNAs
(10). Thus, aggravation of other inflammatory disorders is
a possible risk that should be handled carefully. For
instance, while miR-20b is downregulated in MS and
considered as a possible treatment target in EAE, it exhibits
a reverse shift by being upregulated in ulcerative colitis
(41). Generally, many anti-miRs are designed to be
perfectly complementary to the specific seed region of
target miRNA. However, previous studies reported anti-
miRs not being able to differentiate between miRNAS
within the same family under physiological conditions,
especially those sharing identical seed regions. This may
lead to anti-miR inhibiting different miRNAs in the same
family and creating unexpected effects, which is another
challenge in the development of miRNA therapeutics (17).
Other limitations are delivery efficiency and dosage, since
over-inhibition or overexpression of the miRNAs could
impair normal cell functions or even lead to toxicity. To
achieve effective delivery of anti-miRs, several delivery
strategies must carefully be considered based on the target
cell and site (23). Combined, these challenges reflect the
challenges of bringing miRNA-based therapies into
effective and safe treatments of MS. Even though no
clinical trials have yet been conducted on the use of
mMiRNAs in MS treatment (43), promising results obtained
in vitro and in the EAE model raise hopes that a clinical
study on MS therapeutics will soon commence. Hence,
further exploration in this field and clinical trials are
imperative.
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Nadir Hastahklarda Tedaviye Erisim: Mevcut Durum, Engeller ve Coziim
Onerileri*

Miinire YILDIRIM ¢, Hiilya KESKIN 2

(0)/

Nadir hastaliklarin ¢ogunda bilimsel ve tibbi literatiirdeki bilgi eksikligi nedeniyle mevcut tedavi secenekleri yetersiz
kalmaktadir. Bu derleme makalesi, nadir hastaliklarda tedaviye erisim konusundaki mevcut durumu, karsilasilan engelleri
ve ¢Oziim Onerilerini inceleyerek, saglik politikas1 yapicilari, saglik profesyonelleri ve ilgili paydaslar i¢in kaynak
sunmay1 amaglamaktadir. Mevcut durum incelendiginde, nadir hastaliklarla ilgili tan1 ve tedavi siire¢lerinin uzun ve
karmagik oldugu goriilmektedir. Bu siiregler, hastalarin dogru taniya ulagmasi ve etkili tedavi almasi agisindan 6nemli
zorluklar dogurabilir. Ayrica, nadir hastaliklarda bilimsel ve tibbi literatiirdeki bilgi eksikligi, mevcut tedavi
seceneklerinin sinirli olmasina yol agarak tedaviye erisimi daha da zorlastirmaktadir. Engeller arasinda, yiiksek maliyetli
ilaglar, klinik denemelerin azl1g1 ve saglik sistemlerindeki yapisal zorluklar bulunmaktadir. Coziim 6nerileri kapsaminda
ise, nadir hastaliklarin tam ve tedavi siireglerinin iyilestirilmesi, arastirma ve gelistirme faaliyetlerinin desteklenmesi,
saglik politikalarinin gii¢lendirilmesi ve uluslararasi ig birliginin artirilmasi gibi stratejiler 6n plana ¢ikmaktadir. Sonug
olarak, nadir hastaliklarda tedaviye erisimdeki mevcut durumun anlagilmast ve ¢6ziim odakli yaklagimlarin
benimsenmesi, saglik politikasi yapicilari, saglik profesyonelleri ve ilgili paydaslar icin 6nemli bir gerekliliktir.
Anahtar Kelimeler: Nadir hastalik; tedaviye erisim; esitsizlik.

Access to Treatment for Rare Diseases: Current Situation, Barriers and Solutions

ABSTRACT

For most rare diseases, current treatment options are inadequate due to the lack of information in the scientific and medical
literature. This review article aims to provide a resource for health policymakers, healthcare professionals and relevant
stakeholders by analysing the current situation, barriers, and solutions for access to rare disease treatment. This study is
a review of the existing literature on the current situation in access to treatment for rare diseases, barriers, and solutions,
and presents a comprehensive assessment of the current situation in access to treatment for rare diseases. These processes
can pose significant challenges for patients to reach the correct diagnosis, and receive effective treatment. Furthermore,
the lack of information in the scientific and medical literature on rare diseases leads to limited treatment options available,
making access to treatment even more difficult. Barriers include high-cost medicines, lack of clinical trials, and structural
challenges in health systems. As for solutions, strategies such as improving the diagnosis, and treatment of rare diseases,
supporting research, and development activities, strengthening health policies, and increasing international cooperation
come to the fore: In conclusion, understanding the current situation in access to treatment for rare diseases and adopting
solution-oriented approaches is an important requirement for health policymakers, health professionals, and relevant
stakeholders.

Keywords: Rare disease; access to treatment; inequality.
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YILDIRIM ve KESKIN

GIiRiS

Nadir hastaliklar, genel niifus icinde diisiik prevalansa
sahip olan hastaliklar olarak tanimlanmaktadir. Nadir
hastaliklar 1/2000 ve daha az kiside goriilir ve bu
hastaliklar genellikle kronik, ciddi, yipratic1 ve ilerleyici
ozelliklere sahiptir. Genetik gegisin %80 oraninda oldugu
bilinen yaklasik 8000 nadir hastalik tanimlanmustir.
Ulkemizde bes milyon diinyada ise yaklasik 350 milyon
kisinin nadir hastaligr oldugu bilinmektedir (1). Diinya
capinda nadir hastaliklart olan hastalara tani konmasi,
siklikla deneyimli uzman hekimlerin azlig1 ve teshis ile
tedavi merkezlerinin kisitlt sayida olmasi gibi nedenlerle
zorlagsmaktadir.

Bu durum, tedavi seceneklerinin ve saglik hizmetlerine
erisimin sinirlilig: gibi etkenlerle birlikte yiiksek mortalite
ve morbidite oranlariyla iliskilendirilmistir (2). Nadir
hastaliklarin =~ %95'inde  etkili bir tedavi segenegi
bulunmamasi nedeniyle nadir hastaligi olan gocuklarin
yaklasik %30'n bes yasina ulagamamaktadir. Nadir
hastaliklarin kendine 06zgii 6zelliklere sahip olmasi
nedeniyle 6zel tedavi ve bakim gereksinimleri ortaya
¢ikmaktadir. Bu gereksinimler, tibbi sarf malzemeler,
ilaclar, 6zel beslenme destegi ve tibbi cihazlar gibi farkli
alanlarda yogunlagmaktadir (1). Nadir hastaliklara sahip
hastalara yeterli bakim saglanmasinda ii¢ temel eksiklik
gozlenmektedir. Birincisi, bu hastaliklarda olduk¢a yaygin
olan teshis konulamama, ge¢ teshis veya yanlis teshistir.
Ikincisi, mevcut tedavilere tatmin edici yamt alinamamasi
ve bir¢ok hastanin bu tedavilere etkili bir sekilde cevap
vermemesidir. Uciinciisii ise, uygun takip ve izleme
araclarmi  yetersizligidir. Nadir hastaliklart  olan
hastalarin %20 ile %40'1nda bu eksikliklerin bulundugu
tahmin edilmektedir. Bu {i¢ eksiklik de olumsuz sonuglar
dogurmakta ve saglik sistemlerini Onemli Olciide
ekonomik ag¢idan zorlamaktadir (3). Nadir hastaliklara
sahip birgok hasta, hastaliklarinin  etiyolojisinin
belirlenmesi umuduyla uzun siiren, kapsamli test
stireclerine ve klinik ziyaretlere maruz kalarak tanisal
zorluklarla kargilagmaktadir (4). Nadir goriilen hastaliklara
yonelik tedavilerin gelistirilmesiyle ilgili i¢c temel sorun
bulunmaktadir. ilk olarak, 7000'den fazla nadir hastaligin
¢ogunun genetik kusurlar veya nérodejeneratif siireglerle
iligkili olmasi, bu hastaliklarin tedavisini zorlastiran bir
faktordiir. Ikinci olarak, nadir hastaliklar igin kullanilan
"yetim ilaglar" olarak adlandirilan tedaviler genellikle
yiiksek maliyetlidir ¢iinkii bu ilaglar1 satin alma giiciine
sahip smirli sayida hasta bulunmaktadir. Ugiincii olarak,
bu hastalarin 6nemli bir kismi, mevcut tedavilere kismi
yanit verdiginden veya tam yanit veremediginden etkili bir
sekilde tedavi edilememektedir. Bu durum, nadir
hastaliklarin ekonomik zorluklarinin artmasma ve yeni
ilaglarin gelistirilmesinin, yiiksek biyomedikal, farmasotik
ve teknolojik potansiyele ragmen, ekonomik zorluklar ve
ilaglarin  yeterince etkili olmamasit gibi nedenlerle
engellenmesine yol agmaktadir (5). Nadir hastaliklarin
yonetiminde politika agisindan artan bir odaklanma
oldugunu goriilmektedir. Bu sorunlar, nadir hastaliklarin
tedavisi ve ekonomik yiikii {lizerinde Onemli etkilere
sahiptir ve saglik sistemlerini ciddi sekilde zorlamaktadir
(6). Giincel veriler, nadir hastaliklari olan bireylerin tedavi
siireclerinde hasta odakli yaklasimin saglanmasi igin
onemli diizenlemelere ihtiyac duyuldugunu
gostermektedir (7). Nadir hastaliklarin  tedavisi ve

ekonomik yiikii {izerinde 6nemli etkilere sahip olan bu
yaklasim, saglik sistemlerini ciddi sekilde zorlamaktadir
ve hastalarin tedavi siireclerindeki deneyimlerini
iyilestirmeyi amaglamaktadir. Bu baglamda, hasta odakli
yaklagimin nadir hastaliklarin  yonetimindeki &nemi
vurgulanmaktadir (8). Bu derleme, nadir hastaliklara sahip
bireylerin tan1 koyma ve tedaviye erisiminde mevcut
zorluklarini, engellerini ve ¢6ziim Onerilerini belirlemek
tizere yapilmistir.

Nadir Hastahklarda Tedaviye Erisim: Mevcut Durum
Nadir hastaliklarin yaklasik %80'inin genetik kokenli
olmasit nedeniyle, diinya genelindeki stratejik eylem
planlar1 genellikle genetik orijinli nadir hastaliklara
odaklanarak olusturulmustur. Ulkemizde 2020 yilinda her
bin canli dogumda 10.6 perinatal 6liim orani bildirilmesine
ragmen, bu oranin bir kisminin genetik hastaliklardan ve
konjenital malformasyonlardan kaynaklandigi tahmin
edilmektedir (3). Nadir goriilen hastaliklara tant konmasi
ortalama bes yili asan bir siireyi kapsamaktadir. Ayrica
taniy1 kesin olarak belirlemek icin bilgili ve kapsaml
klinik bakim ekibinin isbirligi gereklidir (9,10). ilag
endiistrisi tarafindan ekonomik nedenlerle gelistirilmeyen,
ancak halk sagligi gereksinimlerine yanit veren ilaglar,
"yetim ilaglar" olarak adlandirilmaktadir. Nadir goriilen
hastaliklardan etkilenen bireylerin, bilimsel ve terapotik
ilerlemeler konusunda bilgilendirilmeleri 6nem arz
etmektedir (4,5). Yetim ilaglarin arastirma ve geligtirme
calismalarini tesvik etmek amaciyla, yetkililer tarafindan
saglik ve biyoteknoloji sektorlerinde tesvik mekanizmalari
uygulanmaktadir. Bu tesviklerin baslangici, Amerika
Birlesik Devletleri'nde 1983'te Yetim Ila¢ Yasasi'nin kabul
edilmesiyle gerceklesmistir. Daha sonra, Japonya ve
Avustralya'da 1993 ve 1997'de baslayan bu siire¢, Avrupa
Birligi'nin 1999'da ortak bir yetim ilag politikasi
uygulamaya koymasiyla devam etmistir (11). Fermaglich
ve arkadaglari tarafindan 2023 yilinda gerceklestirilen
calismada, 1983’te yiiriirliige giren 'Yetim Ilag Yasast'
sonrasinda 40 yil boyunca 1079 nadir hastalik i¢in ilag
gelistirilmesini temsil eden 6340 yetim ilag ruhsatinin
verildigi belirlenmistir. Bu ruhsatlardan 882 tanesi en az
bir FDA onayi ile 392 farkli nadir hastalikta kullanilmak
iizere sonuglanmustir (12). Bu bulgular, Yetim Ilag
Yasasi'nin nadir hastaliklar igin tedavilerin
gelistirilmesinde oynadig1 6nemli rolii vurgulamakta olup,
nadir hastaliklarin tedavi segeneklerinin ilerletilmesinde
diizenleyici gergevelerin dnemini ortaya koymaktadir (13).
Nadir goriilen hastaliklarin %90'1ndan fazlasi halen etkili
bir tedavi segenegine sahip degildir. Dogru tani konulan
hastalarin ¢ogunlugu, uygun ilaglara erisimde sikintilar
yasamaktadir. Bu hastalarin 6nemli bir boliimii, tedaviye
yeterli yanit alamamakta veya zaman ic¢inde kismi veya
tam tedavi yamti kaybi yasamaktadir. Bu durum,
tekrarlayan yatiglar ve uzun vadeli komplikasyonlarin
ortaya ¢ikmasina yol agmaktadir. Nadir hastaliklara sahip
bireyler, yalmizca Amerika Birlesik Devletleri'nde yilda
418 milyar dolar1 agan dogrudan tibbi maliyetlere neden
olmaktadir (14). Kockaya ve arkadaslar1 (15) tarafindan
Tiirkiye’de nadir hastalia sahip kisilerin ikamet ettigi
hanelerin cepten saglik harcamalarini belirlemek amaciyla
gerceklestirdikleri caligmada, gelir durumu ile cepten
yapilan saglik harcamalar1 arasinda anlaml bir iliski tespit
edilmistir. Arastirmada en yiiksek harcama grubunun 6zel
beslenme, en diisiik harcama grubunun ise acil servis
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oldugu belirlenmistir. Tim katilimcilar
degerlendirildiginde, nadir  hastaliklarin  ortalama
maliyetinin 22.743 £ (2.877 €) oldugu saptanmistir (15).
Bu bulgular, nadir hastaliklara sahip bireylerin saglik
harcamalar1 ile gelir durumlari arasindaki iliskinin
onemini vurgulamakta olup, nadir hastaliklarin ekonomik
yiikii ve tedavi maliyetleri konusundaki bilgi birikimimize
katki saglamaktadir.

Engeller ve Zorluklar

Giinimiizde, nadir hastaliklara tam1 konma siirecini
etkileyen iki temel zorluk bulunmaktadir. ilk olarak, saglik
profesyonellerinin ~ bireysel olarak nadir  goriilen
hastaliklara yeterince hakim olmamasidir. Bu durum,
mevcut semptom ve bulgularin yani sira, tanisal arag
olarak kullanilan genom dizilimi ve nadir hastaliklarin
tedavileri ve sonuglar1 konularinda yeterli bilgiye sahip
olmamalarindan kaynaklanmaktadir. Sonug¢ olarak, nadir
hastaliklardan etkilenen ¢ocuklarin ailelerinin  tani
konulmadan Once ortalama olarak 4.8 yil boyunca
ortalama olarak 7.3 uzman hekime muayene olmalarina
neden olmaktadir (16). ikinci zorluk ekonomik engellerdir.
Cografi konum ve sosyoekonomik durum gibi bir dizi
degisken, uzman bakimi ve tedaviye erisimi saglama
¢abalarini etkilemektedir. Arastirmacilar, nadir
hastaliklara sahip bireylerin ilaclarina erisiminde kiiresel
olarak derin esitsizliklerin varligint belirtmiglerdir. Bu
esitsizliklerin, saglik sonuglart ve yasam kalitesi {izerinde
onemli etkileri oldugu vurgulanmistir (18). Bogart ve
arkadaglari1  (19) tarafindan  yapilan caligmada,
katilimcilarin yaklasik {igte birinin teshis i¢in dort yildan
fazla bekledigi ve bazilarin testler, tedaviler, uzmanlar
veya hizmetler igin sigorta kaynakli gecikmeler veya
reddedilmeler yasadigi belirtilmistir. ~ Katilimcilarin
yaklasik yarisinin tibbi ve sosyal desteklerinin yeterli
oldugunu diisiindiigii, ancak {igte birinden azinin yeterli dig
tedavisi ve psikolojik destege sahip oldugu saptanmustir.
Hastalar genel olarak saglik hizmeti saglayicilarindan ne
memnun ne de memnuniyetsiz olduklarini ifade
etmiglerdir. Memnuniyetin baslica belirleyicileri ise daha
az damgalanma, diisiik anksiyete, daha kisa tani alma
stireci, daha fazla fiziksel iglev ve daha az agrili girigsim
olarak tespit edilmistir (19). Klinik uzmanlarin bilgi
eksikligi, nadir hastaliklarin spesifik belirtilerinin
olmamasi ve eslik eden ¢esitli hastaliklarin mevcudiyeti,
tant slirecinin uzamasina neden olmaktadir. Hastaligin
baslangicindan teshis konulana kadar gegen siire, bes ila
30 yil arasinda degisebilmektedir (20). Nadir hastaliklarin
teshis zorlugu nedeniyle, bir¢ok hasta yaygin hastaliklar
olarak tedavi edilmekte veya tan1 konulamamaktadir, bu
da gercek hasta sayisinin istatistiksel tahminlerden daha
yiiksek olabilecegine isaret etmektedir. Ayrica, teshis
teknolojilerindeki ilerlemeler ve saglik okuryazarliginin
artmasiyla Dbirlikte, nadir hastaliklarla iliskilendirilen
bireylerin sayisinda artis gozlemlenmektedir (21).
Hastalarin Deneyimleri ve Beklentileri

Bir aragtirmada, orneklemde yer alan tiim katilimcilar,
nadir hastaliklarla yasamanin zorluklarini, hastalik
semptomlari, aktivite kisitlamalari, tedavi siiregleri,
belirsizlik ve refakatci destegi/katilimi gibi faktorler
olarak vurgulamislardir (22). Depping ve arkadaslarinin
(23) yiutittiiglh ¢aliymada, nadir hastaliklara sahip
bireylerin psikolojik destek, saglik profesyonelleri
tarafindan bilgilendirilme, fiziksel ve gilinlik yasam

aktiviteleri, cinsellik ihtiyaglar1 ve hasta bakim destegi gibi
cesitli alanlarda yeterli destek almadiklarini diigtindiikleri
sonucuna ulagilmigtir. Ayrica, nadir hastaliklara sahip
bireylerin ~ %60'nin  sosyal  agidan  yeterince
desteklenmediklerini hissettikleri belirlenmistir (23). Pak
Giire ve Pak’in (24) nadir hastalia sahip ¢ocuklarin
ailelerindeki bakim yiikiinii incelemek amaciyla yaptiklar
calismada nadir hastalift olan ¢ocuga bakim veren
ebeveynlerde bakim yiikiiniin yiiksek derecede oldugu
tespit edilmistir (24). Nadir hastaliklara sahip bireyler ve
ailelerinin siirekli endiseleri, hastaliklarin yiiksek klinik
karmasikligi ve bu alandaki bilgi eksiklikleri nedeniyle
kargilagilan sinirlamalarla iligkilidir. Bu durum, genellikle
ge¢ tan1 ve yanlis tani ile sonuglanabilir (25). Nadir
hastaliklar i¢in heniliz ulusal bir plan bulunmayan
Polonya’daki hemsirelik, fizyoterapi ve tip Ogrencileri
arasinda  nadir  hastaliklara  iliskin  farkindaligi
degerlendirmek amaciyla Domaradzki ve Walkowiak (26)
tarafindan yapilan caligmada, katilimcilarin %98 inin
“‘nadir hastalik’’ terimini duymus olmasina ragmen nadir
hastaliklarin en yaygimn nedenlerini ve prevelansini
tanimlamakta zorluk yasadiklar1 belirlenmistir. Gelecegin
hemsireleri, fizyoterapistleri ve doktorlarinin %95'inden
fazlasi nadir hastaliklar hakkindaki bilgilerini yetersiz
veya ¢ok zayif olarak degerlendirirken, tip d6grencilerinin
neredeyse %92'si, fizyoterapi ve hemsirelik 6grencilerinin
ise %84'i kendilerini nadir hastaliklar1 olan hastalara
bakmaya hazir hissetmediklerini bildirmislerdir. Cogu
Ogrenci nadir hastaliklara yonelik bilgi kaynag: internet
olarak belirtilmistir. Katilimeilarin biiyiik cogunlugu nadir
hastaliklar hakkindaki bilgilerini genisletmek istediklerini
beyan etmelerine ragmen, tip 6grencilerinin sadece %45',
hemsirelik  Ogrencilerinin = %76'st  ve  fizyoterapi
ogrencilerinin %88'l nadir hastaliklarin tip miifredatina
dahil edilmesi gerektigine inandigt belirlenmistir (26).
Kiithne ve arkadaglar1 (27) tarafindan gergeklestirilen
calismada, nadir hastalifi olan bireylerin semptomlarin
baslangicindan tan1 ve tedavi silireglerine kadar daha kisa
bir yol kat etmelerine yardimci olmak amaciyla dis
hekimliginde daha fazla bilgiye ihtiya¢ duyuldugu
vurgulanmigtir.  Calisma kapsaminda  katilimcilarin
gerceklestirdigi 6z degerlendirmeler, tiim katilimcilarin
bilgi diizeylerini ne ¢ok iyi ne de yetersiz olarak
degerlendirdiklerini géstermektedir. Ancak degerlendirme
sonucu yetersiz bilgiye dogru bir egilim gdstermistir. Bu
baglamda, dis hekimligi mesleginin nadir hastaliklarla
ilgili mevcut bilgisinin yeterli oldugu fakat erken teshis ve
tedavi i¢in yeterli olmadig1 sonucuna vartlmstir (27).
Coziim Onerileri ve Tyilestirme Yollar:

Nadir goriilen hastaliklarin  ¢ogu i¢in, faaliyetlerini
yonlendirebilecek hasta savunucu gruplari
bulunmamaktadir. Hasta savunuculugu amacgli bir grup
olusturmay1 hedefleyen bireyler veya aileler, Ulusal Nadir
Hastaliklar Orgiitii (NORD), Avrupa Nadir Hastaliklar
Orgiitii (EURORDIS), Genetic Alliance ve Global Genes
gibi cesitli hastaliga 6zgii derneklerden destek ve rehberlik
alabilirler. Bu  kuruluslar, hasta  savunuculugu
faaliyetlerinin baglatilmasma yardimci olmak i¢in destek
ve yonlendirme saglamaktadir (28). Ulkemizde ise
2018’de dokuz dernegin kurucu {iyeligini yaparak
olusturulmus ’Nadir Hastaliklar1 Agi1”’> mevcuttur. Nadir
hastaliklarla miicadele eden bireylerin yaninda olup onlar1
"Siyah Inci" olarak benimseyen Nadir Hastaliklar Agi'nin
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amaglar1 arasinda, toplumun nadir hastaliklara yonelik
farkindaligini, hastalikla yagayanlarin yagam kalitesini ve
stiresini artirmak, saglik politikalarinda 1iyilestirmeler
yaparak saglik sistemine katkida bulunmak ve nadir
hastaliklarla yasayan bireylerin yasam boyu haklarina
erisimini savunmak yer almaktadir (1). Son 10 yilda nadir
goriilen hastaliklar i¢in ilaglarin yeniden kullanilmasina
ilginin arttig1 goriilmiistiir (29). Arastirmacilar, ilaglarin
yeniden kullanimina yonelik gabalari sistemli bir sekilde
desteklemek ve genisletmek igin farkli yaklagimlar
gelistirmekte olup, bunlardan bazilar1 makine O6grenimi
teknolojilerini entegre etmektedir (30-32). ilacin yeniden
kullanilmasi, mevcut bir ilacin ilk belirlenmis kullanim
alaninin disinda yeni bir terapdtik etki alanina sahip olmasi
ve bdylece hastalarin daha genis bir erisim imkani elde
etmelerini, daha iyi regete bilgilerini ve tedavi rehberligini
saglayarak yeni bir onaylanmis endikasyon kazanilmasini
amaglamaktadir. laclarin  yeniden kullanimi, nadir
goriilen hastaliklarin  tedavisinin ~ gelistirilmesi  igin
yenilik¢i ve cazip bir alternatif olarak 6ne ¢ikmaktadir, zira
mevcut segeneklerin ¢ogu 6000-8000 civarinda nadir
hastalik igin kisitlidir ve nadir hastaliklarin yalnizca %5'i
icin onaylanmig bir tedavi segenegi mevcuttur (33). Van
Den Berg ve arkadaslar1 (34) tarafindan ¢alismada, Ocak
2016 ile Aralik 2020 arasinda pazarlama izni verilen yetim
tibbi iriinlerden olan ilaglarin kaynagimin akademik mi
yoksa endiistriyel mi oldugu analiz edilmistir. Basarinin
oniindeki engelleri belirlemek amaciyla farkli terapotik
alanlardan ve gelisim agamalarindan ii¢ adet ilag yeniden
kullanim vakasi segilerek yapilan aragtirma sonucunda 68
yetim  tibbi  {rlinden  13'inin ilacin  yeniden
kullanilmasinin sonucu olarak ortaya ¢iktig1 ve ii¢ yetim
tibbi {irlinde ise hem yeni bir endikasyon hem de ilacin
yeniden kullanilmasi sonucu ortaya ¢iktig1 tespit
edilmisgtir. ~ Aragtirma, toplamda 12  gelismenin
akademiden, dordiiniin ise endiistriden kaynaklandigi
sonucuna varmistir. Ayrica ilaglarin yeniden kullanilmasi
genellikle akademi, ilag¢ endiistrisi ve hasta savunuculuk
gruplar arasindaki isbirligini icermektedir. Bu isbirlik¢i
yaklagim, kaynaklari, uzmanligin ve verilerin bir araya
getirilmesi suretiyle daha etkili ve verimli ilag¢ gelistirme
¢abalarmin yolunu agma potansiyeline sahiptir (34). Nadir
goriilen hastaliklara yonelik yeni tedavilerin gelistirilmesi;
simirlt hasta popiilasyonu, hastaliklarin  karmasikligi,
hastalik patobiyolojisinin yeterince anlagilmamasi ve ilag
gelistirme maliyetlerinin yiiksek olmasi gibi faktorler
nedeniyle oldukca zorlu bir siirectir. Dolayisiyla, ilacin
yeniden kullanilmasi, yeni ilag gelistirmeye kiyasla zaman
ve maliyet agisindan daha etkin olabilecek bir potansiyele
sahiptir (35).

Gelecek Yonelimleri ve Umut Verici Gelismeler

Artan arastirma ve gelistirme faaliyetleri ile elde edilen
temel, klinik ve uluslararasi aragtirmalardan kaynaklanan
bulgular ile birlikte, genomik kesiflerin bir¢ok nadir
hastaligin temelini olusturdugu ve bu kesiflerin tedaviler
icin umut vaat ettigi gozlemlenmektedir (36). Genetik
tarama teknolojilerinin ilerlemesiyle birlikte teshis
konulma siirecinde iyilesmeler oldugu belirtilmektedir
(20). Nadir hastaliklar  alaninda, yapay zeka
uygulamalarinin biiyiik bir kismi, hastalik taramasi, teshis
ve prognoz siireglerinde kullanilmakta olup, bu
uygulamalar genellikle ilgili literatiirle 5nemli bir baglant1
olusturmaktadir (37,38). Ornegin, "Xrare" adl1 bir makine

O0grenme yontemi, nadir hastaliklara neden olan gen
varyantlarini tanimlama ve bu tanilart O6nceliklendirme
amactyla genetik ve fenotipik kanitlar1 kullanmaktadir
(39). Mitchell ve arkadaslar1 tarafindan 2020 yilinda
gerceklestirilen ¢alisma, Uluslararast Teshis Edilmemis
Hastaliklar Agi'nin Gelismekte Olan Ulkeler Calisma
Grubu tarafindan yiiriitiilmis olup, nadir hastaliga sahip
hastalarin  karsilanmayan ihtiyaclarmi ve firsatlarim
haritalandirmayr amaglamigtir. Caligsma, tiim kitalardaki
20 iilkeye ait iiyeler arasinda gerceklestirilmis olup, bilim
ve tip merkezlerinin hastalarin karsilanmayan ihtiyaclarina
yanit vermek icin 6nemli ¢abalar sarf ettigini gdstermistir.
Arastirma, bir¢ok iilkede arastirma ve gelistirme
konularina yonelik yiiksek bir farkindalik oldugunu, ancak
kaynaklarin yetersizliginin énemli bir sorun olarak 6ne
ciktigini ve bu durumun tanisal alandaki uzmanlik ve
arastirmalarin azalmasina neden oldugunu vurgulamustir.
Hizmetlere erisim alaninda hem katilimcr iilkeler i¢inde
hem de iilkeler arasinda ciddi bir esitsizlik oldugu
vurgulanmistir. Katilimeilarin ¢ogunlugu, disiik ve orta
gelirli iilkelerdeki nadir hastalig1 olan hastalar igin veri
paylasimi, klinik aragtirma ve tani uzmanligi agisindan
uluslararasi isbirliginin giiclendirilmesi gerektigini ifade
etmistir (40). Nadir goriilen hastaliklarin yiiksek mortalite
ve morbiditesi, Diinya Saghk Orgiitii, Avrupa Birligi ve
diger uluslararasi saglik kuruluslarint ve milli saglik
otoritelerini detayli ve kapsamli stratejiler gelistirmeye
zorlamigtir. Bu baglamda, 6zellikle Avrupa ve Amerika
Birlesik Devletleri gibi iilkelerde uzman saglik
personelinin yetistirilmesine yonelik ¢abalar artmis, teshis,
tedavi ve arastirma merkezlerinin kurulmasi tesvik
edilmistir.  Epidemiyolojik  arastirmalar igin  veri
tabanlarmin  olusturulmasi  ve  yeni tedavilerin
gelistirilmesine yonelik aragtirmalar i¢in finansman
destegi saglanmasi gibi adimlar da atilmustir (2). Nadir
hastaliklarin riskli gruplarinda tarama yapilmasi, genis
kapsamli yenidogan taramalarinin yayginlastirilmast ve
yetim ila¢ Ttretiminin tesvik edilmesi gibi Onlemler
iizerinde durulmustur. Bu hedeflere ulasmak i¢in, 6zellikle
Avrupa Birligi tlkeleri olmak iizere ekonomik agidan
gelismis  ilkelerde  hizli  kanuni  diizenlemeler
gerceklestirilmigtir.  Saghik  Bakanligi, bu kiiresel
gelismelere paralel olarak iilkemizde nadir hastaliklara
yonelik birinci basamak saglik hizmetleri, teshis, tedavi,
rehabilitasyon ve arastirma alanlarinda ¢aligmalar
baglatmustir (2).

Mevcut durumda, tilkemizde nadir goriilen hastaliklarla
ilgili milli saglik strateji belgesi ve hareket planinin
hazirlanmasi zorunlulugu, mevcut hizmetlerin
gelistirilmesi, daha iyi koordinasyonun saglanmasi ve
giincel hizmetlerin planlanmasi amaciyla ortaya ¢ikmuistir.
Bu kapsamda, nadir hastaliklarla ilgili saglik strateji
belgesi ve eylem plan1 hazirlanarak toplumda goriilme
sikliklarinin belirlenmesi, hastalara erisimin
kolaylastirilmasi, erken tami ve tedavi hizmetlerinin
gelistirilmesi, hastaligin sikliginin azaltilmasina yonelik
miidahalelerin belirlenmesi, yasam kalitesinin artirilmast,
bilimsel arastirmalarin desteklenmesi ve elde edilen
arastirma sonuclarinin nadir hastaliklarin yonetiminde
kullanilmas1 hedeflenmektedir (2).

SONUC

Mevcut durum incelendiginde, nadir hastaliklarin tani ve
tedavi siireglerinin uzun ve zorlu oldugu goriilmektedir.
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Nadir hastaliklarin varligi, bilimsel ve tibbi literatiirdeki
smirlt bilgiye ve mevcut tedavi segeneklerinin kisithiligina
bagli olarak tedaviye erisimi daha da zorlastirmaktadir. Bu
durum, nadir hastaliklarin yonetimi ve tedavisi konusunda
karsilagilan onemli bir engeldir ve hastalarin yagam
kalitesini olumsuz ydnde etkileyebilmektedir. Bu
baglamda, nadir hastaliklarin tedavi ve yonetimine iliskin
bilimsel arastirmalarin  ve kaynaklarin artirilmasi
gerekliligi  vurgulanmaktadir. Bu  sekilde, nadir
hastaliklarin  tedavi ve yonetimindeki eksikliklerin
giderilmesi ve hastalarin yasam kalitesinin artirilmasi
hedeflenmektedir. Engeller arasinda, yiiksek maliyetli
ilaclar, klinik denemelerin azlig1 ve saglik sistemlerindeki
yapisal zorluklar da bulunmaktadir. Coziim Onerileri
baglaminda, nadir hastaliklarin tan1 ve tedavi siireglerinin
iyilestirilmesi, aragtirma ve gelistirme faaliyetlerinin
desteklenmesi, saglik politikalarinin giiclendirilmesi ve
uluslararasi ig birliginin arttirilmasi gibi stratejiler 6n plana
¢ikmaktadir. Sonu¢ olarak nadir hastaliklarda tedaviye
erisimdeki mevcut durumun anlasilmasi ve ¢6ziim odakli
yaklagimlarin benimsenmesi, saglik politikas1 yapicilari,
saglik profesyonelleri ve ilgili paydaslar i¢in 6nemli
gerekliliktir.

Yazarlarin Katkilari: Fikir ve Kavram; H.K.; Analiz
ve/veya Yorum: H.K.; Literatiir tarama; M.Y.; Makale
Yazimi; M.Y.; Elestirel Inceleme; H.K.
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Pneumocystis jirovecii Pnomonisi Seyrinde Gelisen Spontan Pnomotoraks:

Olgu Sunumu*
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Bu sunumda, insan immiin yetmezlik viriisii (HIV) ile yasayan ve Pneumocystis jirovecii pnémonisi (PJP) tedavisi goren
bir bireyde gelisen spontan pndomotoraks olgusu ele alinmistir. HIV ile yasayan 36 yasindaki birey, PJP tanisi ile ko-
trimoksazol tedavisi alirken, solunum sikintist ve oksijen saturasyonunda diigiis geligmistir. Akciger grafisinde sol
pnomotoraks saptanmis ve gogiis cerrahisi tarafindan torasentez ile tiip torakostomi uygulanmistir. islem sonrasi akciger
ekspanse olmug ancak hasta, tedavi siirecinde komplikasyonlar nedeniyle merkezimizdeki takibinin 29. giiniinde hayatini
kaybetmistir. Ileri evre Edinsel immun Yetmezlik Sendromu (AIDS) olan bireylerde enfeksiyon yonetimi dikkatli bir
sekilde yapilmali ve potansiyel komplikasyonlar izlenmelidir. PJP seyri sirasinda pnomotoraks riski akilda tutulmalidir.
Anahtar Kelimeler: Pneumocystis jirovecii pndmonisi; spontan pndmotoraks; HIV; AIDS.

Spontaneous Pneumothorax Developing During Pneumocystis jirovecii Pneumonia:

A Case Report
ABSTRACT
This presentation discusses a case of spontaneous pneumothorax in an individual living with Human immunodeficiency
virus (HIV) undergoing treatment for Pneumocystis jirovecii pneumonia (PJP). A 36-year-old individual living with HIV
developed respiratory distress and a decrease in oxygen saturation while receiving co-trimoxazole treatment with a
diagnosis of PJP. A chest X-ray revealed a left pneumothorax, and thoracentesis with tube thoracostomy was performed
by thoracic surgery. The lung expanded after the procedure, but the patient died on the 29th day of follow-up in our center
due to complications during the treatment process. Infection management in advanced Acquired Immune Deficiency
Syndrome (AIDS) patients should be conducted carefully, with potential complications closely monitored. The risk of
pneumothorax should be kept in mind during the course of PJP.
Keywords: Pneumocystis jirovecii pneumonia; spontaneous pneumothoraks; HIV; AIDS.

GIRIS

Pneumocystis jirovecii pnomonisi (PJP), ileri derecede immiinsupresyonu olan insan immiin yetmezlik viristi (HIV) ile
yasayan bireylerde goriilen 6nemli bir firsat¢1 enfeksiyondur (1,2). PJP, ¢cogunlukla interstisyel pndmoni ile karakterize
bir pnomonidir (3). PJP tipik olarak ates, kuru dksiiriik ve nefes darligi gibi spesifik olmayan semptomlarla baglamaktadir
(2). PJP'de en sik goriilen radyolojik bulgular, bilateral interstisyel infiltrasyon ve alveolar buzlu cam infiltrasyonlaridir
(2). Bununla birlikte, radyolojik goriintiiler normalden lobar veya nodiiler infiltrasyonlara, kaviter lezyonlara, plevral
efiizyona, pnomatosellere ve pndmotoraksa kadar degisebilmektedir (2,3). PJP hastalarinda spontan pndmotoraks gelisme
riski artmustir (4,5). PJP'nin pnémotoraks riskini artirma potansiyeli; akcigerde bleb, biil ve subplevral nekroz olusumu
sonucunda nekrotik akciger dokusunun spontan riiptiirii ile iliskilendirilmistir (6).

HIV ile yasayan bireylerde PJP iliskili spontan pnomotoraks olduk¢a nadir goriilen bir durum olup insidanst %0,4-4
arasinda degismektedir (7). Bu olgu sunumunda, HIV ile yasayan bir bireyde PJP tedavisi sirasinda gelisen spontan
pnomotoraks olgusu sunulmakta ve literatiir esliginde tartisiimaktadir. Bu olgunun amaci nadir goriilen bu durumun
bildirilerek literatiire katkida bulunulmasidir.
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Dis merkezde HIV pozitifligi tanisi almis olan 36
yasindaki erkek hasta, kriptokok menenjiti, PJP,
Klebsiella pneumonia pnomonisi ve Coronavirus 19
(COVID-19) 6n tanilari ile hastanemize kabul edildi. Dig
merkezde yapilan lomber ponksiyonda (LP), beyin
omurilik sivisinda (BOS) C. neoformans antijeni pozitif
bulunmus ve hastaya kriptokok menenjiti tanisi ile
liposomal amfoterisin B 300 mg 24 saatte bir iv ve
flukonazol 400 mg 12 saatte bir iv tedavisi baglanmigti.
Takiplerinde ardisik iki BOS 6rneginde kriptokok antijeni
negatif saptanmasi {izerine liposomal amfoterisin B
tedavisi 24. giiniinde kesilmisti. Dis merkezdeki
takiplerinde pnomoni 6n tamisi ile alinan balgam
orneginde yaygin ila¢ direnci gosteren (XDR) K.
pneumoniae iiremesi saptanmis ve bu nedenle seftazidim
avibaktam 2,5 gr 8 saatte bir tedavisi baglanmisti. Ayrica,
solunum orneginde P. jirovecii polimeraz zincir
reaksiyonu (PZR) testinin pozitif ¢ikmasi {izerine
trimetroprim sulfametoksazol (TMP/SMX) 320/1600 mg
8 saatte bir tedavisi eklenmisti. Hastanin balgam ve BOS
orneklerinden yapilan Erlich Ziehl Neelsen (EZN)
boyamada  aside  direngli  basil  goriilmemis,
Mycobacterium tuberculosis complex PZR negatif
saptanmis ve aym Orneklerden tiiberkiiloz kiiltiirii
gonderilmisti. Genel durumu ko6tli olan hastaya, dortlii
anti tiiberkiiloz tedavisi (izoniyazid 300 mg, rifampisin
600 mg, pirazinamid 1500 mg, etambutol 1000 mg 24
saate bir) ve piridoksin 250 mg 24 saatte bir tedavisi
baslanmisti. Takiplerinde aspartat aminotransferaz (AST)
ve alanin aminotransferaz (ALT) degerlerinin yiikselmesi
tizerine mevcut tedavileri kesilerek moksifloksasin 400
mg, linezolid 600 mg ve etambutol 1x1000 mg 24 saatte
bir tedavisine gegilmis, sikloserin temin edilemedigi i¢in
baslanamamisti. CD4+ T lenfosit hiicre (CD4) sayisinin 6
hiicre/uL.  olmasi nedeniyle immiin rekonstitiisyon
inflamatuvar sendromu (IRIS) riski nedeniyle hastaya dis
merkezde antiretroviral tedavi (ART) baglanmamust.
Olgumuz dis merkezden devir alindiginda fizik
muayenede genel durum kotii, Glasgow Koma Skalasi
(GKS) 6 olarak degerlendirildi. Verbal olarak sadece
anlamsiz sesler ¢ikartabilen hastada ense sertligi, Kernig
ve Brudzinski bulgular1 pozitifti. Solunum sesleri
normaldi. Hastanemize kabuliinde yapilan tetkiklerinde
beyaz kiire: 2,710 K/ul, hemoglobin: 10,1 g/dl,
trombosit: 288 K/ul, ALT: 132 U/l, AST: 85 U/I, total
bilirubin: 1,16 mg:dl, kreatinin: 0,9 mg/dl olarak
saptand1. Ugiincii basamak yogun bakim {initesinde takibe
alman hastanin g¢ekilen posterior anterior akciger (PA
AC) grafisinde belirgin infiltrasyon goriilmedi.

Hasta devir alindiginda tiiberkiiloz tedavisinin 19,
seftazidim avibaktam tedavisinin 6, TMP/SMX
tedavisinin 3, flukonazol tedavisinin 27. giiniindeydi.
Liposomal amfoterisin B 3 giin 6nce kesilmisti. Hastanin
tedavisine flukonazol 800 mg 24 saatte bir, TMP/SMX
320/1600 mg 8 saatte bir, seftazidim avibaktam 2,5 gr 8
saatte bir olarak devam edildi. Tiiberkiiloz tedavisine
moksifloksasin 400 mg, linezolid 600 mg, etambutol
1000 mg 24 saatte bir olarak devam edildi, fakat
sikloserin temin edilemedi. Ertesi giin etambutol de temin
edilemedigi i¢in tedaviye rifampisin 600 mg 24 saatte bir
eklendi. Merkezimizdeki takibinin 5. giiniinde AST ve
ALT degerleri normallesen hastada moksifloksasin ve

linezolid kesilerek, tiiberkiiloz tedavisine izoniyazid 300
mg, rifampisin 600 mg, pirazinamid 1500 mg ve
etambutol 1000 mg 24 saatte bir olarak devam edildi.
Tedaviye metilprednizolon (2 hafta boyunca 40 mg,
sonraki 2 hafta 20 mg 24 saatte bir olarak planlanarak)
eklendi. Hastaya LP yapildi. BOS direkt bakisinda 16kosit
goriilmedi. BOS proteini: 170 mg/dl, BOS glukozu 12
mg/dl, es zamanli kan glukozu ise 121 mg/dl olarak
sonugland1 (BOS glukozu / kan glukozu: %13). BOS
panelinde C. neoformans/gattii PZR testinin pozitif
saptanmast ve ¢ini miirekkebi ile boyamada kapsiillii
maya hiicreleri goriilmesi iizerine flukonazol tedavisine
liposomal amfoterisin B 300 mg 24 saatte bir yeniden
baslandi. Seftazidim avibaktam tedavisi 10. giinlinde
kesildi. Hastanin merkezimizdeki takibinin 15. giliniinde
tenofovir disoproksil fumarat 300 mg/emtrisitabin 200
mg ve dolutegravir 100 mg tablet 24 saatte bir tedavisi
baslandi. Merkezimizdeki takibinin 17. giiniinde ¢ekilen
PA AC grafisinde yeni gelisen infiltrasyonlar olmasi ve
trakeal aspirat kiiltiiriinde K. pneumoniae tiremesi olmasi
nedeniyle antimikrobiyal duyarlilik sonucuna uygun
olarak imipenem 500 mg 6 saatte bir tedavisi basland1 ve
9 giin verildikten sonra kesildi.

TMP/SMX tedavisi 21. giinde kesildi; ancak hastada ani
gelisen takipne, tasikardi dispne ve subkostal kaslarda
cekilmeler gozlendi. Rezervuarli maske ile soluyan
hastanin oksijen saturasyonu %82’ye distii. Fizik
muayenesinde sol hemitoraksta solunum seslerinin

azaldig1 tespit edildi. Cekilen PA AC grafisinde sol
akcigerde bronkovaskiiler dallanma olmayan, belirgin

hiperliisent alan goriildii ve spontan pndmotoraks olarak
degerlendirildi (Sekil 1).

v

Sekil 1. PA AC grafisinde spontan pnémotoraks

Hipotansif hale gelen hastaya yiiksek doz vazopressor
destegi baslandi. Entiibe edilerek mekanik ventilator
destegi verildi. Gogiis cerrahisi konsiiltasyonu sonrasinda
tilp torakostomi uygulandi. Kontrol PA AC grafisinde
akcigerin ekspanse oldugu goriildi (Sekil 2). Takip eden
giinlerdeki kontrol PA AC grafilerinde de akcigerler
ekspanse idi.
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Sekil 2. Tiip torakostomi isleminden sonra PA AC grafisi

Dis merkezdeki M. tuberculosis komplex kiiltiir
sonuglarinda iireme saptanmadigi &grenilen hastanin
antitiiberkiiloz ilaglar1 merkezimizdeki takibinin 28.
giiniinde kesildi. Hastanin takiplerinde pansitopeni, akut
bobrek yetmezligi ve metabolik asidoz gelisti.
Vazopresor ve solunum destegi ihtiyact  artt1.
Merkezimizdeki takibinin 29. giiniinde hasta eksitus oldu.
Hastanin dliimiinden 1,5 ay sonra merkezimize ilk kabulu
sirasinda alinan BOS 6rneginde M. tuberculosis iiredigi
Ogrenildi.  Gonderilen  balgam  orneklerinde M.
tuberculosis tiremesi saptanmadi.

TARTISMA

Maya benzeri bir mantar olarak tamimlanan P. jirovecii,
immiinsupresif konaklarda ve ozellikle de HIV ile
yasayan bireylerde pndmoniye neden olan firsatgr bir
patojendir (7). ART ile HIV ile yasayan bireylerin
yonetiminde biiyiik adimlar atilmis ve HIV 6liimciil bir
hastaliktan kronik bir hastaliga doniismistiir (8). Bunun
sonucunda HIV ile yasayan bireylerde PJP insidansi da
giderek azalmaktadir (9). Ancak PJP, HIV ile yasayan
bireylerde onemli bir morbidite ve mortalite nedeni
olmaya devam etmektedir. PJP'nin nadir ancak potansiyel
olarak yasami tehdit eden komplikasyonlarindan biri de
spontan pnomotorakstir  (10). Literatiirde PJP'nin,
pnomotoraks i¢in bagimsiz bir risk faktorii oldugu
bildirilmigtir (11,12). Spontan pndmotoraks, genel
popiilasyona kiyasla AIDS olgularinda yaklasik 450 kat
daha yaygindir. Feng ve arkadaslarimin yaptigi bir
calismada HIV ile enfekte olan PJP olgularinda
pnémotoraks insidansi %4,7 olarak tespit edilmistir (12).
HIV ile enfekte bireylerde pnomotoraks gelistiginde
prognoz genellikle kotiidiir ve mortalite sikligr %30 ile
%060 arasinda degismektedir (1,13-15).

Pnomotoraks, plevral boslukta hava birikmesi sonucu
ortaya ¢ikan bir klinik durumdur ve spontan ve spontan
olmayan pndmotoraks olarak iki ana  grupta
simiflandirilmaktadir. Spontan pnomotoraks, belirgin bir
tetikleyici faktor olmaksizin kendiliginden gelismektedir
ve altta yatan bir akciger hastaliginin varligina gore iki alt
gruba ayrilmaktadir. Primer spontan pndmotoraksta,
hastada  bilinen herhangi bir akciger hastalig
bulunmazken, sekonder spontan pndmotoraks, klinik
olarak belirgin bir akciger hastaligi zemininde meydana
gelmektedir. Spontan olmayan pndmotoraks ise travma,

invaziv tibbi girisimler veya mekanik ventilasyon gibi dis
faktorlere bagl olarak gelisen bir tablodur (16). PJP'ye
bagli  pndmotoraksin  patogenezi  tam  olarak
aydmlatilamamis olmakla birlikte P. jirovecii’ye karsi
aktive olan makrofajlarin iirettigi proteazlar ve/veya P.
jirovecii’nin  neden oldugu inflamasyon sonucu
alveollerde meydana gelen gerilimin, nekrotik akciger
dokusunun riiptiiriine sebep olabilecegi bildirilmistir
(7,17). Bizim olgumuzda da pnomotoraks Oncesinde
mekanik ventilasyonun veya herhangi bir travma
Oykiisiiniin olmamasi, travmatik pndmotoraksi degil de
spontan pnémotoraks oldugunu ve bununda PJP’ye bagh
oldugunu diislindiirmiistiir.

Literatiirde, sekonder spontan pndmotoraksta en sik
goriilen klinik bulgular arasinda ani baslangich dispne,
gogiis agrisi, hipoksi, tasikardi ve takipne yer almaktadir.
Pnomotoraks olgularinda gelisen ani dispne, hastanin
klinik durumunun ciddiyetini gdsteren Onemli bir
bulgudur ve acil miidahale gerektirebilmektedir. Ani
dispne, akcigerin kismi veya tam ¢dkmesi sonucu olusan
ventilasyon-perfiizyon dengesizliginin bir gostergesidir
ve hipoksemiye yol acgabilmektedir. Bu durum, odzellikle
altta yatan ciddi hastaliklari olan hastalarda yasami tehdit
edebilmektedir. Olgumuzda da ani gelisen dispne, takipne
ve hipoksi mevcuttu. Bu bulgular dogrultusunda ¢ekilen
PA AC grafisinde pnomotoraks tespit edilmisti. PJP tanili
hastalarda ani gelisen dispne varliginda ayirici tanida
pnémotoraks akilda bulundurulmalidir (17).

Pndmotoraks tanisi genellikle akciger grafisi veya
bilgisayarli tomografi ile konulmakta olup, yOnetimi
hastanin klinik durumu ve pndémotoraksin boyutuna bagli
olarak degisiklik gostermektedir (16). Kiiciik ve
asemptomatik pnomotorakslar genellikle konservatif
yontemlerle yonetilmektedir. Buna karsilik, biiylik veya
semptomatik pnomotorakslar invaziv bir yaklagim
gerektirmekte olup, bu durumlarda genellikle g6giis tiipili
drenaji uygulanmaktadir (18). Gogiis tiipt ile plevral
bosluktaki havanin tahliye edilmesi akcigerin yeniden
ekspansiyonunu saglamaktadir. PJP zemininde gelisen
pnomotoraks olgularinda hastayr mekanik ventilatérden
ayirmada zorluk yasanacagi literatiirde Ongoriilmiistiir
(17). Hizhi tam ve miidahale, pnomotoraks gelisen
hastalarda mortaliteyi azaltmak acisindan kritik dneme
sahiptir. Olgumuzda pndmotoraks tanis1 konulunca gogiis
tiipl ile drenaj saglandi ve akcigerlerin expanse oldugu
goriildii. Ancak buna ragmen takip eden siiregte hasta
mekanik ventilatorden ayrilamadi ve mortalite ile
sonuglandi. Bu durum, PJP zemininde gelisen
pnomotoraksin ciddi bir komplikasyon oldugunu ve erken
tan1 ile uygun tedaviye ragmen mortalitenin yiiksek
olabilecegini gostermektedir.

Yapilan ¢aligmalarda COVID-19 pnémonisi ile spontan
pnoémotoraks arasinda bir iligki oldugu bildirilmistir (19-
23). COVID-19 enfeksiyonu gegiren bireylerde spontan
pnomotoraks insidansinin %0,06- 1,4 arasinda degistigi
gesitli ¢aligsmalarda rapor edilmistir (19,23,24). Ayrica,
daha once klinik AIDS evresinde olmayan, HIV ile
enfekte ve COVID-19 enfeksiyonu gegiren bir bireyde
bilateral spontan pnomotoraks gelistigi ve bu durumun
COVID-19 ile iligkilendirildigi bildirilmistir (20).
Literatiirde bildirilen bu olguda bilateral spontan
pnomotoraks gelismisken, bizim olgumuzda unilateral
spontan pnomotoraks gozlenmistir. Ayrica, literatiirdeki
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olguda CD4 hiicre sayist >200 hiicre/uL iken, bizim
olgumuzda bu deger 6 hiicre/uL olarak tespit edilmistir.
Olgumuzda spontan pndmotoraks gelistigi sirada,
COVID-19 pozitifliginin tizerinden 40 giin gegmisti. Bu
bulgular, pndmotoraksin oncelikli olarak PJP’ye bagl
gelistigini  diistindiirmiistiir. Bununla birlikte, bu iki
durumun kesin ayrimini1 yapmak miimkiin olmamuistir.

Bu olgu, AIDS tanis1 almis bireylerde firsatct
enfeksiyonlarin ve bunlara bagl gelisen
komplikasyonlarin ciddi sonuglar dogurabilecegini ve bu
tiir vakalarin yonetiminde multidisipliner bir yaklasimin
kritik 6nem tasidigini ortaya koymaktadir. PJP, HIV ile
yasayan bireylerde sik goriilen bir firsat¢1 enfeksiyon
olup, ciddi solunum yetmezligine yol agabilmektedir.
PJP’nin seyri sirasinda gelisen spontan pndmotoraks,
nadir goriilen ancak potansiyel olarak yasami tehdit eden
bir komplikasyondur. Bu nedenle, PJP yOnetiminde
enfeksiyonun dikkatli bir sekilde kontrol edilmesi ve
olasi komplikasyonlarin yakindan izlenmesi
gerekmektedir. Ciddi solunum sikintist olan bireylerde,
pnomotoraks aywrict tanida mutlaka goz Oniinde
bulundurulmali ve erken tam ile tedaviye yonelik hizli
midahaleler saglanmalidir. Spontan pnémotoraksin erken
tan1 ve tedavisi, hasta prognozunu anlamli Olgiide
iyilestirebilmektedir. Gelecekte yapilacak arastirmalar,
PJP’nin seyri sirasinda gelisen pnomotoraksin risk
faktorleri, patogenezi, dnlenmesi ve yonetimi konularinda
daha fazla bilgi saglayarak, bu tiir komplikasyonlarin
daha etkin bir sekilde yonetilmesine katkida bulunabilir.
Bu olguyla ilgili hasta yakinindan s6zel onam alinmistir.

Yazarlarin Katkilari: Fikir/Kavram: O.K., Y.K.;
Tasarim: O.K., Y.K., E.G.; Veri Toplama ve/veya Isleme:
O.K., YK, G.C., H.M.; Analiz ve/veya Yorum: O.K.,
Y.K., AV, E.G.; Literatiir Taramas1: O.K., Y.K.; Makale
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