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Psikiyatri Servisinde Yatan Hastalarda Kardiyovaskuler Risk Belirleyici Olarak Aterojenik
Plazma indeksi

Atherogenic Plasma Index as a Cardiovascular Risk Predictor in Psychiatric Inpatient

Sare Aydin 1 @, Burcu Eser! @, ilker Giineysu’

1 Tokat Gaziosmanpasa Universitesi, Tip Fakiiltesi, Ruh Saglhg1 ve Hastaliklar: Anabilim Dali

Oz

Amag: Psikiyatrik hastaliklarin kardiyovaskiiler hastaliklar (KVH) igin bagimsiz bir risk faktorii oldugu ve bu iki durum arasinda ¢ift yonlu bir
iligki bulundugu bilinmektedir. Trigliserit/HDL kolesterol oraninin logaritmasi alinarak hesaplanan Aterojenik Plazma Indeksi (API), KVH riskini
belirlemede onemli bir biyobelirteg olarak kabul edilmektedir. Bu galismanin amaci, psikiyatri kliniginde yatan hastalarin AP seviyelerini
incelemek ve psikiyatrik tani, yas, cinsiyet ve hastanede yatis siiresine gore karsilastirmaktir.

Gereg ve YOontem: Bu retrospektif ¢aligmaya, 01.01.2023 - 01.01.2025 tarihleri arasinda bir iiniversite hastanesinin psikiyatri kliniginde yatarak
tedavi goren hastalar dahil edilmistir. Hastalarin yas, cinsiyet, DSM-5'e gore psikiyatrik tamlari, yatis siireleri ve lipid profillerine iligkin veriler
tibbi kayitlarindan elde edilmistir. Hastalar iki gruba ayrilmustir: psikotik bozukluklar (sizofreni, sizoaffektif bozukluk, psikotik bipolar bozukluk)
ve nevrotik bozukluklar (major depresif bozukluk, anksiyete bozukluklari, obsesif-kompulsif bozukluk, travma iliskili bozukluklar). API degerleri,
bagimsiz 6rneklem t-testi kullanilarak karsilastirilmustir.

Bulgular: Psikotik ve nevrotik bozuklugu olan hastalar arasinda API seviyeleri agisindan anlamli bir fark bulunmamustir (p>0,05). Yas gruplart
(18-40 ve 41+ yas) ve hastanede yatis siiresi (<30 giin, >31 giin) acisindan da AIP seviyeleri benzer bulunmustur (p > 0.05). Cinsiyet agismdan
ise erkeklerde AIP seviyeleri kadinlara gore anlamli derecede yiiksek bulunmustur (p <0,05).

Sonug: Calismamizda, psikiyatrik hastaliklara sahip bireylerde API seviyelerinin psikotik ve nevrotik bozukluklar arasinda farklilik géstermedigi,
ancak erkeklerde daha yiiksek oldugu gozlemlenmistir. Bu bulgular, psikiyatrik hastaliklarin KVH risk profili ile iliskisini daha iyi anlamak i¢in
ileri aragtirmalara ihtiyag¢ oldugunu gostermektedir. APT’nin psikiyatrik hastalar arasinda KVH riskinin belirlenmesinde potansiyel bir biyobelirte¢
olarak degerlendirilmesi 6nemlidir.

Anahtar kelimeler: Aterojenik plazma indeksi; psikiyatri; psikotik bozukluk; nevrotik bozukluk
Abstract

Obijective: Psychiatric disorders are known to be independent risk factors for cardiovascular diseases (CVD), and a bidirectional relationship
exists between these two conditions. The Atherogenic Plasma Index (API), calculated as the logarithm of the triglyceride/HDL cholesterol ratio,
is considered an important biomarker for assessing CVD risk. This study aimed to examine the API levels of inpatients in a psychiatric clinic and
compare them based on psychiatric diagnosis, age, gender, and length of hospitalization.

Material and Methods: This retrospective study included patients who were hospitalized in the psychiatric clinic of a university hospital between
01.01.2023 and 01.01.2025. Data on patients' age, gender, psychiatric diagnoses according to DSM-5, length of hospitalization, and lipid profiles
were obtained from medical records. Patients were divided into two groups: psychotic disorders (schizophrenia, schizoaffective disorder, psychotic
bipolar disorder) and neurotic disorders (major depressive disorder, anxiety disorders, obsessive-compulsive disorder, trauma-related disorders).
API values were compared using an independent samples t-test.

Results: There was no significant difference in API levels between patients with psychotic and neurotic disorders (p > 0.05). API levels were also
similar across age groups (18-40 and 41+ years) and hospitalization durations (<30 days, >31 days) (p > 0.05). However, APl levels were
significantly higher in males compared to females (p < 0.05).

Conclusion: Our study found that API levels did not differ between psychotic and neurotic disorders in psychiatric patients but were higher in
males. These findings highlight the need for further research to better understand the relationship between psychiatric disorders and CVD risk
profiles. Evaluating API as a potential biomarker for CVD risk assessment in psychiatric patients is crucial.

Keywords: Atherogenic plasma index; psychiatry; psychotic disorder; neurotic disorder
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Giris

Ruhsal bozukluklarm kardiyovaskiiler hastaliklar
(KVH) i¢in bagimsiz bir risk faktorii oldugu ve bu
iliskinin ¢ift yonlii bir yapiya sahip oldugu iyi
sekilde belgelenmistir(1l). Literaturdeki bulgular,
tim ruhsal bozukluklarin KVH gelisme riskini
anlamli diizeyde artirdigini ortaya koymaktadir(2-
6). Bu iliskinin temelinde, ruhsal bozukluklarin
bireylerin yasam tarzinda meydana getirdigi
olumsuz degisimler, 6z bakim davranislarinda
azalma, fiziksel aktivitenin yetersizligi, sagliksiz
beslenme aliskanliklar1 ve tiitiin  ile alkol
kullannmindaki artis gibi faktorler yer almaktadir.
Ayrica, psikiyatrik hastaliklarin tedavisinde yaygin
olarak kullanilan antipsikotikler, antidepresanlar ve
duygudurum duzenleyiciler gibi  farmakolojik
ajanlarin metabolik yan etkileri de KVH riskini
artirict bir unsur olarak diisiiniilmektedir(7, 8).

Aterojenik Plazma Indeksi (AIP), trigliseridlerin
HDL-kolesterol ile oranmnin logaritmas1 olarak
hesaplanir ve KVH riskiyle giicli bir sekilde iliskili
oldugu diisiiniilen bir biyomarkerdir (9). Ozellikle
LDL pargacik boyutu ve kolesterol esterlesme hizi
ile giiglii bir korelasyon gdsterdigi i¢in aterojenik
plazma profilinin hassas bir gdstergesi olarak kabul
edilmektedir (10). AIP, 6zellikle lipid profili ve
ateroskleroz riski iizerine yapilan arastirmalarda
onemli bir yer tutmus ve farkli popiilasyonlarda
kardiyovaskiiler hastalik riskiyle iligkisi
gosterilmistir(11). Son yillarda yapilan ¢aligmalar
API’nin ruhsal bozukluklarda da kardiyovaskiiler
risk icin giigli bir Dbelirteg olabileceginin
gOstermistir(12-14).

Yapilan calismalarda, psikoz tanis1 almis hastalarda
AIP degerinin saglikli kontrollere kiyasla ytliksek
oldugu bildirilmig, bu da AIP'nin psikoz tanili
hastalarda kardiyovaskiiler saglik profilini anlamaya

yonelik  6nemli  bir parametre olabilecegini
disiindirmiistir (12, 15). Bipolar bozukluk
hastalarinin saglikl kontrol grubuyla

karsilastirildig1 bir baska ¢aligmada, hastalarin AIP
degerlerinin saglikli kontrol grubundan yuksek
oldugu goriilmiistiir(16). inme sonrasi depresif

bozukluk gelisen hastalarda depresyon siddeti ile
API iligkili aragtirilmig ve inme sonrasi depresyon
siddeti ile AIP arasmda pozitif bir iliski oldugu
saptanmustir (17). Tiim bu bulgular API’nin ruhsal
bozukluklarda kardiyovaskuler risk
degerlendirilmesi icin yeni bir biyobelirte¢ olarak
kullanilabilecegini ortaya koymaktadir.

Psikiyatri hastalarinda, 6zellikle yatakli tedavi géren
bireylerde AIP'nin tani ile olan iliskisini inceleyen
caligmalar, bu alandaki 6nemli bilgi eksikliklerini
giderebilir. Ayrica, AIP'nin kardiyovaskiiler hastalik
riski ile olan iligkisi, klinik pratige yansiyacak
onemli veriler saglayabilir. Bu baglamda, psikiyatri
servisinde yatan hastalarda AIP  degerinin
psikiyatrik  tanilara  gore  karsilastirilmasini
amaglayan bu arastirma hem psikiyatrik hem de
kardiyovaskiiler saglik agisindan 6nemli bir katki
saglayacaktir. Bu c¢alisma ile, psikiyatrik
hastaliklarin ~ kardiyovaskiiler risk profillerini
anlamada ve bu hastalarin tedavi siire¢lerini daha
etkin bir sekilde yonetebilmek adma klinik
uygulamalara 151k tutacagi diistiniilmektedir.

Gerec ve YOntem
Katilimcilar

Bu arastirmaya bir {iniversite hastanesi psikiyatri
kliniginde 01.01.2023-01.01.2025 tarih aralifinda
yatarak tedavi goren hastalar dahil edilmistir.

Islem

Islem, hastalarm yas, cinsiyet, DSM-5'e gore konulan
psikiyatrik tani, psikiyatri servisinde yatarak tedavi
gordiikleri giin sayisi, HDL ve total kolesterol
diizeylerinin otomasyon sistemi araciligiyla geriye
doniik taranarak, onceden hazirlanan
sosyodemografik ve klinik veri formuna kaydedilmesi
seklinde gerceklestirilmistir. Sizofreni, sizoaffektif
bozukluk, sizofreniform bozukluk ve psikotik 6zellik
gosteren bipolar bozukluk hastalar1 psikoz grubu
olarak; major depresif bozukluk, anksiyete
bozukluklari, obsesif-kompulsif bozukluk, travma ve
iligkili bozukluklar ise nevrotik bozukluklar ise ayr1
bir grup olarak smiflandirilmstir. AIP trigliseridlerin
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HDL-kolesterol ile oraninin logaritmasi kullanilarak
hesaplanmugtir.

Istatistiksel Analiz

Hastalarin yas, cinsiyet, psikiyatrik tani, psikiyatri
servisinde yatarak tedavi gordiikleri giin sayis1 ve
AIP degerleri, ortalama, standart sapma ve yiizde
gibi  tanimlayici istatistiksel ~ yOntemlerle
Ozetlenmistir. Normallik testleri sonucunda AIP
verilerinin normal dagilima uymadigi tespit
edilmistir. Yas ve tedavi siiresi ile AIP arasindaki
iligkiyi incelemek amaciyla, yas ve tedavi siiresi ikili
kategorilere ayrilmistir. Yas degiskeni, gelisimsel
donemlere ve literatiirdeki yaygin smiflandirmalara
dayanarak kategorize edilmistir. En yaygin anlayisa
gore, orta yasam yaklasik 40 yasinda baslamakta ve
yashiligin bagladigi 60 veya 65 yasinda sona
ermektedir (18, 19). Bu dogrultuda, katilimcilarin
yaslar1 18—40 yas aras1 “geng eriskin” ve 41 yas ve
lizeri “orta yas ve lizeri” olmak iizere iki gruba
ayrilmistir.  Yatarak Tedavi Siresi: 1-30 gin

arasinda kisa siireli tedavi ve 31 giin ve {izeri uzun
stireli tedavi olarak iki kategoriye ayrilmistir. Bu
kategorilere gore AIP degerlerinin karsilastirilmast,
normal dagilim gdstermedigi i¢in  bagimsiz
gruplarda Mann-Whitney U testi ile yapilmustir.
Ayrica, cinsiyete gore AIP  degerlerinin
karsilastirilmast da Mann-Whitney U testi ile
gerceklestirilmistir. Istatiksel analizler SPSS paket
programi ile yapilmigtir.

Bulgular

Calismaya toplam 460 hasta dahil edilmistir.
Katilimcilarin 181°1 (%39,3) psikoz tanist alirken,
279°’u  (%60,7) nevroz tanist almistir. Cinsiyet
dagilim1 incelendiginde, 234 (%50,9) kadinin ve 226
(%49,1) erkegin yer aldig1 goriilmiistiir. Katilimcilarin
yas ortalamasi 42,94 + 16,15 yil olarak bulunmustur.
Hastalarin  psikiyatri servisinde yatarak tedavi
gordiikleri siire ortalamasi ise 16,06 = 12,29 giin
olarak belirlenmistir. AIP degerlerinin ortalamasi ise
0,72 £+ 1,18 olarak hesaplanmistir (Tablo 1).

Tablo 1. Katilimcilarin Demografik ve Klinik Ozellikleri

Degisken Kategori N YUzde (%) Ortalama (SS)
Yas - 460 - 42,94 (16,15)
Cinsiyet Kadin 234 50,9 -
Erkek 226 49,1 -
Toplam 460 100,0 -
Tam Psikoz 181 39,3 -
Nevroz 279 60,7 -
Toplam 460 100,0 -
Yatarak tedavi - 460 - 16,06 (12,29)
gordiigii giin
sayis1
AlIP - 263 - 0,72 (1,18)

Kullanilan istatistiksel yontem: Tanimlayic istatistikler (descriptive statistics)

Psikiyatrik taniya gore API karsilastirildiginda,
Psikoz ve Nevroz gruplarinin ortalamalar:1 arasinda
istatiksel olarak anlamli bir fark bulunmamstir (U =

7541, Z = -0,965, p = 0,334 > 0,05). Psikoz
grubunun (n=99) ortalama swa degeri 137,83,
nevroz grubunun (n=164) ise 128,48 olarak
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bulunmustur (Tablo 2).

Tablo 2. Psikiyatrik taniya gore API karsilastiriimasi

Tam Grubu N Ortalama Sira Mann- Zz p
Sira Toplam Whitney
U
Psikoz 99 137,83 13.645,00
Nevroz 164 128,48 21.071,00 7.541 0,334
0,965
Toplam 263
Kullanilan istatistiksel yontem: Mann—-Whitney U testi
Erkeklerin  ortalama sira degeri (147,16 )

Cinsiyetler arasinda API degerleri

karsilastirildiginda kadinlar ve erkekler arasinda

kadmlardan (119,85) anlamli sekilde daha yiiksek
bulunmustur (U = 6767, Z = -2,894, p = 0,004 <

APl  degerleri agisindan anlamhi  bir fark 0,05) (Tablo 3).
bulunmustur.
Tablo 3. Cinsiyete gore API karsilastirilmasi
Tam N Ortalama Sira Mann- z p
Grubu Sira Toplam Whitney U
Kadin 146 119,85 17.498,00 -
Erkek 117 147,16 17.218,00 17.498 2,894 0,004
Kullanilan istatistiksel yontem: Mann-Whitney U testi

Yas gruplarma gore API degiskeni karsilastiriimas,
geng erigkin grubunun (n=117) ortalama sira degeri
132,26, orta yas ve tizeri grubun (n=146) ise 131,79
olarak bulunmustur. Mann-Whitney U testi

Tablo 4. Yasa gore API karsilagtirilmasi

sonuglarma gore, yas gruplar1 arasinda API
degiskeni bakimindan istatistiksel olarak anlaml bir
fark saptanmamistir (U = 8510, Z = -0,051, p =
0,960 > 0,05) (Tablo 4).

Yas N Ortalama Sira Mann- 7 0
Grubu Sira Toplam Whitney U
eGr?;lfm 117 132,26 15.475,00 _
Orta yas 8510 0,051 0,960
. 146 131,79 19.241,00
ve Uzeri
Kullanilan istatistiksel yontem: Mann—Whitney U testi

Yatarak tedavi slresine gore API
karsilastirildiginda, kisa stireli tedavi goren grup

degiskeni

(n=228) ortalama 132,57 sira ortalamasi ile uzun
stireli tedavi goren grup (n=32) ortalama 115,72 sira
ortalamasi arasinda fark gézlemlenmistir. Ancak bu
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fark istatistiksel olarak anlamli bulunmamistir (U =

3175, Z =-1,187, p = 0,235 > 0,05).

Tablo 5. Psikiyatri servisinde yatarak tedavi gordiigii siireye gore API karsilastirilmasi

Gru N Ortalama Sira Mann- 7
P Sira Toplam Whitney U P
SUrI:I;sa 228 132,57 30.227,00
Uzin 3.175 1187 0,235
. 32 115,72 3.703,00 ’
streli
Kullanilan istatistiksel yontem: Mann—Whitney U testi
Tartisma bozukluklarin ~ bu  metabolik  bozukluklarla
iligkilendirilmesi,  hastalarn  kardiyovaskiiler

Bu c¢alisma, psikiyatrik tani grubu, yas grubu,
cinsiyet ve yatarak tedavi siresi gibi faktorlerin
aterojenik plazma indeks olgiitleri karsilastiriimas,
farklilik gosterip géstermedigi arastirilmistir.

Calismada, hastalar psikoz (sizofreni, sizoaffektif
bozukluk, psikotik 6zellikli bipolar bozukluk tip-1)
ve nevroz (depresif bozukluk, anksiyete
bozukluklari, travma ve iliskili bozukluklar,
obsesif-kompulsif  bozukluk, psikotik 6zellik
gOstermeyen bipolar bozukluk hastalar) olmak
iizere iki gruba ayrilmis ve bu gruplar arasinda API
degerleri karsilagtirilmistir. Yapilan istatistiksel
analizde, psikoz ve nevroz gruplar1 arasinda API
degerleri arasinda anlamli bir fark bulunmamastir.
Bu bulgu, psikotik ve nevrotik hastalar arasindaki
API  degerlerinin benzer oldugu sonucuna
ulagilmasini saglamistir. Bununla birlikte, literattr
incelendiginde, psikotik bozukluk tanist almis
bireylerin, saglikli kontrollere gbre daha yiiksek
API degerlerine sahip oldugu gosterilmistir(12,
15). Bu durumun, psikotik hastalarda lipid
metabolizmasindaki ~ bozukluklar, metabolik
sendrom gelisimi ve kardiyovaskiiler riskin artigmi
yordayabilecegi One siirilmiistiir(13). Psikotik
hastalar, 6zellikle antipsikotik tedavi kullanimi,
stres diizeyleri ve yasam tarzi faktorleri nedeniyle,
lipid profilleri ve metabolik parametreler agisindan
saglikli bireylere gére daha yiiksek risk altindadir.
Bu durum, metabolik sendromun geligmesini
tetikleyebilir ve kardiyovaskiiler hastaliklarin
ilerlemesine  zemin  hazirlayabilir.  Psikotik

sagliklarin1 izlemeyi ve tedavi etmeyi gerektiren
onemli bir risk faktdriidiir. Ote yandan, API disinda
da kardiyovaskiiler riski degerlendirmek i¢in
kullanilan  ¢esitli  biyobelirtegler ve  klinik
parametreler bulunmaktadir. Bunlar arasinda viicut
kitle indeksi, bel gevresi, achk glukozu, glikozile
hemoglobin (HbAlc) ve kan basinci degerleri yer
almaktadir(20, 21). Bu degiskenlerin birlikte
degerlendirilmesi,  hastalarin  metabolik  ve
kardiyovaskuler risklerinin daha butuncal bir
sekilde ele alinmasini saglayabilir

Depresyon siddeti ile AP arasinda bir iliski oldugu
gosterilen c¢alismalara (13, 22) literaturde
rastlanmustir. Ozellikle, yiiksek APl degerlerinin,
inme geciren bireylerde post-strok depresyonu
gelisme riskini artirabilecegi one siiriilmiistiir(17).
Ayrica, toplam kolesterol ve LDL kolesterol
seviyelerinin, anksiyete diizeyi yliksek kisilerde
anlamli sekilde daha yiikksek oldugu yapilan
calismalarda gosterilmistir (23). Ancak, psikotik ve
nevrotik bozukluk gruplarmm APl indeksi
acisindan karsilagtirildigi bir ¢calismaya literatiirde
rastlanmamaktadir. Bu ¢aligmada ise her iki grup
arasinda benzer AP| degerleri elde edilmistir. Bu
bulgu, API’'nin, hastalign tiriine dayali olarak
degismeyebilecegini, daha  ¢ok bireysel
farkliliklarin belirleyici olabilecegini
diistindiirmektedir.

Sonug olarak, psikotik ve nevrotik hastalarin API
diizeyleri arasindaki benzerlik, bu metabolik
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parametrenin hastalik tiirlinden ziyade bireysel
ozelliklere bagli olarak degisebilecegini isaret
etmektedir. Ancak, ruhsal bozuklugu olan
hastalarin  metabolik  sagliklarmm izlenmesi,
kardiyovaskiiler hastalik risklerinin yonetilmesi
acisindan kritik 6nem tagimaktadir. Bu bulgular,
klinik pratige katki saglayarak, ruhsal bozukluk
tanilt hastalarmm tedavisinde lipid profillerinin
izlenmesinin gerekliligini vurgulamaktadir.

Bu calismada, cinsiyetler arasindaki  API
diizeylerinin karsilastirilmasi sonucunda erkeklerin
APl diizeylerinin, kadinlara kiyasla daha yiiksek
oldugu gozlemlenmistir. Bu bulgu, cinsiyetin lipid
profilleri (izerinde ©nemli bir etkisi oldugunu
diistindiirmektedir. Erkeklerin daha yiiksek API
seviyelerine sahip olmasmin, hormonel, genetik ve
yasam tarzi faktorlerinden kaynaklanabilecegi one
striilmektedir (24, 25).

Literattrde, cinsiyetin lipid parametreleri Gizerinde
belirgin bir farklilk yarattigima dair ¢esitli
calismalar mevcuttur. Erkeklerin genellikle daha
yuksek kolesterol ve LDL kolesterol seviyelerine
sahip oldugu ve bunun da APl le
iliskilendirilebilecegi bildirilmistir(26, 27) . Bu
calismada da erkeklerin daha yiiksek API
degerlerine sahip olmasi, literatiirle uyumludur.
Ancak, cinsiyetin API Uzerindeki etkisinin daha iyi
anlasilabilmesi i¢in daha genis ve heterojen
orneklemlerle yapilan ¢alismalar gereklidir.

Cinsiyet farkliliklarinin, hormonel, genetik ve
yasam tarz1 faktorleriyle iliskili olabilecegi One
siiriilebilir. Ornegin, erkeklerin daha yiiksek API
diizeylerine sahip olmasmin, bu bireylerin
genellikle daha yiiksek LDL seviyelerine ve farkl
metabolik 6zelliklere sahip olmalariyla baglantili
olabilecegi  diisiiniilmektedir. Bu baglamda,
cinsiyetin APl  (zerindeki  etkisi, lipid
metabolizmasiyla ilgili daha  derinlemesine
aragtirmalar yapilmasmi gerektirmektedir. Sonug
olarak, bu bulgular, cinsiyetin APl dlzeyleri
uzerindeki etkisini ortaya koymakta ve erkeklerin
APl diizeylerinin kadinlardan daha yiiksek
oldugunu gostermektedir. Ancak bu farkin

nedenlerinin daha iyi anlasilmasi i¢in ileri diizey
aragtirmalara ihtiya¢ duyulmaktadir.

Bu calismada, geng¢ erigkin ve orta yas ve {izeri
bireyler arasinda API diizeyleri karsilagtirilmis ve her
iki grup arasinda anlamli bir fark bulunmamistir.
Literatiirde, yasm lipid profilleri iizerinde -etkili
olabilecegi ve yas ilerledikce bazt lipid
parametrelerinin yiikseldigi bildirilmistir (28).Baska
bir ¢alismada ise 35 yas alt1 bireylerde anormal API
degerlerinin yiiksek sdLDL seviyeleriyle
iligkilendigini bulmustur. API, kardiyovaskiiler
hastalik riskini belirlemede Onemli bir gdsterge
olabilecegi One siiriilmiistiir(29). Ancak, bu
calismanin bulgulari, yas gruplar1 arasinda API
diizeylerini benzer degerler gosterdigini saptanmustir.
Bu durum, API diizeyi iizerine diger faktorlerin daha
fazla etkili olabilecegini diisiindiirmektedir. Ancak,
bu sonuglarin daha genis 6rneklemlerle ve farkh
populasyonlarda tekrarlanmasi, yasin API diizeyleri
tizerindeki etkisini daha net bir sekilde ortaya
koyacaktir.

Yatarak tedavi gorme slrelerine gdre uzun
stireli(31 ve tizeri ) ve kisa stireli (30 giin ve alt1
olarak ) karsilastirildiginda gruplar arasinda fark
saptanmamistir. Bu bulgular, yatis siiresinin API
tizerinde belirgin bir etkiye sahip olmadigma isaret
etmektedir. Ancak literatiirde, yatis siiresi ile API
arasindaki iligkiye dair dogrudan bir veri
bulunmamaktadir. Bu durumu degerlendirirken,
yatis siliresinin  hastalik siddeti ile iliskili
olabilecegini g6z oniinde bulundurmak onemlidir.
Uzun siireli yatislar, daha siddetli ve kronik hastalik
stiregleriyle iliskilendirilebileceginden, tedavi
stireci ve hastaligin evresi metabolik parametreler
tizerinde farkl etkiler olusturabilir.

Sonug olarak; bu ¢aligmada psikiyatrik hastalarda
aterojenik plazma indeksi (API) ve cesitli faktorler
arasindaki iligkileri incelemistir. Calisma, psikotik
ve nevrotik hastalar arasinda API degerlerinde
anlamli bir fark bulamamis, ancak psikiyatrik
bozuklukla takipli hastalarin metabolik
sagliklarmin izlenmesinin kardiyovaskiiler hastalik
riski agisindan Onemli oldugunu vurgulamistir.
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Ayrica, cinsiyetin API diizeyleri iizerinde belirgin
bir etkisi oldugu, ancak yas ve yatarak tedavi
stiresinin API (zerinde anlamli bir etkisi olmadigi
gozlemlenmistir. Bu bulgular, klinik pratige katki

saglayarak, psikiyatrik hastalarin  metabolik
sagliklarmin  izlenmesinin ~ Onemini  ortaya
koymaktadir.

Giiglii yonler ve kisithhklar

Bu caligmanin gii¢lii yonlerinden biri, genis bir
katilime1 grubu (485 kisi) ile yapilmis olmasi ve
farkl psikiyatrik tani gruplari, yas, cinsiyet gibi
faktorlerin API ile olan iligkisini kapsamli bir
sekilde incelemesidir.

Calismanin kisithiliklar1 arasinda, yatig siiresi ile
API arasindaki iliskiye dair literatiirde dogrudan
veri olmamasi ve bu nedenle elde edilen sonuglarin
smirlh  gegerliligi  yer almaktadir.  Ayrica,
calismanin retrospektif ve kesitsel tasarima sahip
olmast  nedeniyle, neden-sonu¢ iliskilerinin
belirlenmesi  miimkiin ~ olmamistir.  Ayrica,
katilimcilarin  yalnizca tek merkezden alinmis
olmasi, sonuglarin genellestirilmesi konusunda
smirlamalar getirebilir. Bu nedenle, bulgularin
farkli popiilasyonlarda ve daha genis 6rneklemlerle
tekrarlanmasi gerekmektedir.

Bu ¢alismanin 6nemli kisithiliklarindan bir digeri,
aterojenik indeks (API) degerlerini etkileyebilecek
bazi klinik ve metabolik degiskenlerin kontrol
altma  alinmamis
kullandiklar1 antipsikotik ilaglarin tiirii, kullanim
stiresi ve metabolik etkileri degerlendirilmemistir.
Oysaki olanzapin ve klozapin gibi bazi ikinci kusak
antipsikotiklerin insiilin direnci, kilo artis1 ve

olmasidir.  Katilimcilarin

dislipidemi riskini artirarak APl degerlerini
etkileyebilecegi diisiiniilmektedir. Bununla birlikte,
polifarmasi, komorbid metabolik hastaliklar, lipit
yiiksekligi Oykiisii ve bel ¢evresi gibi obeziteyle
iliskili parametreler de API {iizerinde belirleyici
olabilmektedir. Bu degiskenlerin analize dahil
edilmemis olmasi, sonuclarin genellenebilirligini
ve yorumlanabilirligini sinirlamaktadir.

Cikar Catismasi: Yazarlar arasinda herhangi bir

c¢ikar catigmasi bulunmamaktadir.

Finansman: Bu ¢alisma i¢in herhangi bir kurum

veya kurulustan finansal destek alinmamugtir.
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Universitesi Etik kurulu’ndan onay almmugstir (Etik
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Yogun Bakim Unitesinde Yatan Hastalarin Solunum Yolu Orneklerinden izole Edilen
Acinetobacter Baumannii Izolatlarinin Diren¢ Durumlar
Resistance Status of Acinetobacter Baumannii Isolates Isolated From Respiratory Tract Samples of
Patients in The Intensive Care Unit
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Oz

Amag: Acinetobacter baumannii, nozokomiyal enfeksiyon etkenleri arasinda 6nemli bir yere sahip olup, 6zellikle son yillarda ¢oklu antibiyotik
direncinde gozlenen artis ile dikkat cekmektedir. Calismamizda, hastanemiz mikrobiyoloji laboratuvarinda solunum yolu drneklerinden izole
edilen A. baumannii izolatlarinin antimikrobiyal diren¢ durumlarmin belirlenmesi ve Metallo-Beta-Laktamaz (MBL) varliginin kombine disk
difiizyon yontemi ile degerlendirilmesi amaglanmustir.

Gereg ve Yoéntem: Calismaya, yogun bakim iinitesinde yatan hastalarin solunum yolu 6rneklerinden izole edilen 200 A. baumannii izolati dahil
edilmigtir. Antibiyotik duyarlilik testleri Kirby Bauer Disk Difiizyon Yontemi kullanilarak yapilmstir. Kolistin duyarliligi i¢in sivi mikrodiliisyon
yontemi uygulanmigtir. Disk diflizyon testi ve s1vi mikrodiliisyon testi sonuglart EUCAST (The European Committee on Antimicrobial Susceptibility
Testing)-2025 standartlarina gore degerlendirilmistir. Karbapenem direngli suglarda MBL varligi kombine disk difiizyon yontemi ile aragtirilmistir.
Bu ¢alisma, iigiincii basamak bir saghk kurulusu olan Tokat Gaziosmanpasa Universitesi Hastanesi’nde tek merkezli olarak gerceklestirilmistir.
Bulgular: Calismaya dahil edilen A. baumannii izolatlarinda antibiyotik direng oranlari; Siprofloksasin %98, imipenem %97, Meropenem %97,
Levofloksasin %97, Gentamisin %91, Amikasin %85, Tobramisin %84, Trimethoprim/Sulfamethoxazole (SXT) % 75, Kolistin %2 olarak tespit
edilmistir. Karbapepem direngli suslarda MBL aktivitesi kombine disk diflizyon yontemi ile %24 olarak saptanmustir.
Sonug: Caligma bulgulari, EUCAST standartlarina gore kolistin duyarliliginin yiiksek diizeyde oldugunu gostermektedir.

Anahtar Kelimeler: Acinetobacter baumannii, antimikrobiyal duyarlilik, kolistin, metallo-beta-laktamaz aktivitesi
Abstract

Obijective: Acinetobacter baumannii holds a significant place among the causative agents of nosocomial infections and has gained attention
particularly in recent years due to the observed increase in multi-drug resistance. This study aims to determine the antimicrobial resistance profiles
of A. baumannii isolates obtained from respiratory tract samples in our hospital microbiology laboratory and to evaluate the presence of Metallo-
Beta-Lactamase (MBL) using the combined disc diffusion method.

Materials and Methods: A total of 200 isolates, recovered from the respiratory tract samples of patients hospitalized in the intensive care unit,
were included in the study. Antibiotic susceptibility tests were performed using the Kirby-Bauer Disc Diffusion Method. For colistin susceptibility,
the broth microdilution method was applied. The results of both the disc diffusion and broth microdilution tests were evaluated according to the
EUCAST 2025 standards. The presence of MBL in carbapenem-resistant strains was investigated using the combined disc diffusion method. This
single-center study was conducted at Tokat Gaziosmanpasa University Hospital.

Results: The antibiotic resistance rates detected in the A. baumannii isolates included in the study were as follows: Ciprofloxacin 98%, Imipenem
97%, Meropenem 97%, Levofloxacin 97%, Gentamicin 91%, Amikacin 85%, Tobramycin 84%, SXT 75%, and Colistin 2%. MBL activity in
carbapenem-resistant strains was determined to be 24% by the combined disc diffusion method.

Conclusion: Study findings indicate a high level of colistin susceptibility according to EUCAST standards.

Keywords: Acinetobacter baumannii, antimicrobial susceptibility, colistin, metallo-beta-lactamase activity
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Giris

Acinetobacter baumannii, ozellikle saglik bakimi
iliskili enfeksiyonlara (nozokomiyal enfeksiyonlar)
yol acan O6nemli bir patojendir. Bu bakteri, sahip
oldugu yiiksek diren¢ potansiyeli nedeniyle Diinya
Saghk Orgiitii (DSO) tarafindan insan saglig icin
ciddi bir tehdit unsuru olarak tanimlanmistir.
Hastalarda bakteriyemi, idrar yolu enfeksiyonlari
(IYE), menenjit, hastane ve ventilator kaynakli
pnomoni ile deri ve yumusak doku enfeksiyonlari
gibi ¢esitli enfeksiyonlara sebep olmaktadir (1).

A. baumannii, viriilans1 diisiik olmasma ragmen,
neden oldugu enfeksiyonlarm agir seyretmesi ve
coklu antimikrobiyal ajanlara kars1 gelistirdigi direng
nedeniyle, tibbi miidahale gereksinimini son derece
ciddi kilmaktadir. Uzun siireli antibiyotik kullanima,
mekanik solunum cihazina bagli kalma, idrar sondas1
veya Kateterizasyon, zayif bagisiklik sistemi, ileri
yas, malignite, yaniklar ve 0zellikle Yogun Bakim
Unitesi'nde (YBU) uzun siire tedavi gdérme gibi
durumlar  bakterinin enfeksiyon gelistirmesini
kolaylastiran baslica risk faktorleridir. A. baumannii
cogunlukla hastane kokenli enfeksiyonlara neden
olsa da, son yillarda toplumdan kazanilmis
enfeksiyonlar da bildirilmektedir (2,3).

Antibiyotiklerin  gereksiz ve akilci olmayan
kullanimi, ¢oklu ilaca direngli (MDR), yaygim ilaca
direncli  (XDR) ve pan-direncli (PDR) A.
baumannii'nin neden oldugu kiiresel salginlara zemin
hazirlamistir. Son yillarda gelismis iilkeler de dahil
olmak iizere diinya genelinde YBU’lerde yayginlig
artmistir. Salgmlar1 tek veya g¢oklu klonlara bagh
olarak ortaya ¢ikmistir. Klinik izolatlarin ¢ogunun
coklu antibiyotik direnci gostermesi ve hastane
ortaminda uzun siire canli kalabilmesi, enfeksiyon
kontrol  Onlemlerinin ~ Onemini  artwrmaktadir.
Antimikrobiyal  etkinliginden  kagabilen  A.
baumannii, Diinya Saghk Orgiitii tarafindan en
tehlikeli patojenler olarak smiflandirilan
Enterococcus faecium, Staphylococcus aureu,
Klebsiella pneumoniae, Acinetobacter baumannii,

Pseudomonas aeruginosa ve Enterobacter
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(ESKAPE) grubu patojenler i¢inde yer almaktadir (4,
5).

Karbapenemler,  Ozellikle  kritik  hastalarda
antimikrobiyallere direngli Gram negatif bakterilerin
neden  oldugu  enfeksiyonlarin  tedavisinde
klinisyenler tarafindan “son ¢are antibiyotikler”
olarak degerlendirilen, genis spektrumlu [-laktam
antibiyotiklerdir. Fakat giinimizde A. baumannii
izolatlarinda karbapenem direncinin giderek artmasi,
tedavi seceneklerini ciddi olgiide kisitlamakta ve
ortaya ¢ikan bu antimikrobiyal direng tablosu 6nemli
bir halk saglig1 tehdidi olusturmaktadir (6,7).

Karbapenem grubu antibiyotiklere karsi direncin
ortaya ¢ikmasinda ¢esitli mekanizmalar etkilidir. Bu
mekanizmalar, ilacin hiicreye giriginin engellenmesi,
karbapenemleri hidrolize eden enzimlerin varligi,
hedef proteinin degisimidir. Son yillarda iizerinde en
¢ok durulan karbapenem diren¢ mekanizmasi ise
metallo-beta-laktamazlarin (MBL) varligidir (8).

MBL, aktif bolgelerinde c¢inko (Zn*") iyonu
bulunduran enzimlerdir ve klasik B-laktamaz
inhibitdrlerinden etkilenmezler. Ancak,

etilendiamintetraasetik asit (EDTA) veya merkapto

bilesikleri gibi metal selatorleri tarafindan inaktive
edilebilirler. (9).

Polimiksin B ve E (kolistin), Paenibacillus cinsinin
tiyeleri tarafindan ribozom dis1 enzimler tarafindan
sentezlenen siklik  polipeptit antibiyotiklerdir.
Polimiksin B, 1947'de Paenibacillus polymyxa'dan
elde edilirken, Kolistin 1949'da Paenibacillus
polymyxa subsp. colistinus'tan elde edilmistir. Bu
antibiyotikler, 1980'lerin ortalarma kadar Gram
negatif basillerin neden oldugu ciddi enfeksiyonlarin
tedavisinde yaygim olarak kullanilmis, ancak daha
sonra nefrotoksisite ve norotoksisite yan etkileri
nedeniyle Kklinik uygulamalarda yasaklanmistir.
Coklu direngli Gram negatif basillerin artig1 ve yeni
etkili  antibiyotiklerin  yetersizligi, = 1990'larin
ortalarinda polimiksinlerin tedavi secenegi olarak
yeniden ortaya ¢ikmasina yol agmustir. Polimiksinler,
Pseudomonas aeruginosa, Acinetobacter baumannii
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ve Klebsiella pneumoniae gibi ¢oklu ilaca direncli
(MDR) ve yaygin ilaca direngli (XDR) patojenlerin
neden oldugu yasami tehdit eden enfeksiyonlarla
micadelede 6nemli tedavi segenegi olarak hizmet
vermektedir (10).

Karbapenem direncli A. baumannii enfeksiyonlarmin
tedavisinde genel yaklasim, en az iki ajanin kombine
edilerek tedavinin uygulanmasidir.
Kombinasyondaki ajanlardan en az birinin sulbaktam
bazli olmasi Onerilmektedir. Oncelikli tercih,
imipenem-silastatin veya meropenem gibi bir
karbapenemin, sulbaktam-durlobaktam ile birlikte
kullanilmasidir.  Sulbaktam-durlobaktamin temin
edilemedigi durumlarda ise, polimiksin B, minosiklin
veya sefiderokol gibi en az bir ek ajanla kombine
edilen ylksek doz ampisilin-sulbaktam alternatif
olarak dnerilmektedir (11).

Bu calismada, hastanemiz mikrobiyoloji
laboratuvarinda solunum yolu orneklerinden izole
edilen A. baumannii izolatlarinin antimikrobiyal
diren¢ durumlarinin belirlenmesi ve metallo-beta-
laktamaz (MBL) aktivitesi varliginin kombine disk
difiizyon yontemi ile degerlendirilmesi
amaclanmustir.

Gerec ve YOntem

Caligmaya, 2021-2024 yillar1 arasinda Tokat
Gaziosmanpasa Universitesi Hastanesi
Mikrobiyoloji Laboratuvar’nda YBU’de yatan
hastalarin solunum yolu 6rneklerinden izole edilen
200 A. baumannii izolat1 dahil edilmistir.
Izolatlarm tanimlanmasinda koloni morfolojisi,
Gram boyama ve oksidaz testine ilave olarak
VITEK-2 (BioMérieux, Fransa) otomatize sistemi
kullanilmaistir.

A. baumannii izolatlarmin antibiyotik duyarlilik
testleri (imipenem, Meropenem, Siprofloksasin,

Levofloksasin, Amikasin, Gentamisin,
Tobramisin, Trimethoprim/Sulfamethoxazole) i¢in
Kirby Bauer Disk Difiizyon Yo6ntemi kullanilarak
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yapilmistir. Calismaya dahil edilen 200 izolatin
kolistin duyarlilig1 i¢in stvi mikrodillisyon yontemi
uygulanmistir. Disk diflizyon testi ve sivi
mikrodiliisyon testi sonuglar1 EUCAST-2025
standartlarina gore degerlendirilmistir.
Karbapenem direng olan izolatlarda MBL enzimi
varligi  kombine disk diflizyon testi ile
belirlenmistir. Kontrol susu olarak Pseudomonas
aeruginosa ATCC 27853 kullanilmustir.

Kombine disk difiizyon testi: Test edilecek
izolatlarin 0.5 McFarland bulaniklikta bakteri
slispansiyonlar1 hazirlanarak Mueller-Hinton Agar
plaklarinin ylizeyine homojen sekilde yayilmaistir.
Plaklar iizerine, aralarinda 22 mm mesafe olacak
sekilde iki adet imipenem (IPM, 10 pg) diski
yerlestirilmigtir.  Disklerden birine, Onceden
hazirlanmis 0.5 M EDTA ¢6zeltisinden mikropipet
yardimiyla 10 pL damlatilmistir. Plaklar 36 + 1
°C’de 18-24 saat inkiibe edildikten sonra, EDTA
eklenmis imipenem diski etrafinda olusan
inhibisyon zon ¢apmin, EDTA eklenmemis diske
gbre 7 mm veya daha fazla olmasi durumunda,
izolat MBL pozitif olarak degerlendirilmistir. (12).

[statistiksel analiz:

Bu caligmada, tanimlayici istatistiksel analizler
yapilmistir.

Bulgular

Test edilen 200 A. baumannii izolatinin
EUCAST-2025 smir degerlerine gore belirlenen
antibiyotik ~ diren¢  durumlar1  Tablo 1°de
sunulmustur. Elde ettigimiz sonuglara gore, test
edilen antibiyotikler icinde A. baumannii
izolatlarinin en duyarl oldugu antibiyotik kolistin
(%98), en yiiksek direng gosterdigi antibiyotik ise
siprofloksasin ~ (%98) olarak  saptanmustir.
[zolatlarin Imipenem, Meropenem, Levofloksasin,
Gentamisin, Amikasin, Tobramisin ve
Trimethoprim/sulfamethoxazole (SXT) direng
oranlar1 sirastyla %97, %97, %97, %91, %85, %84
ve %75 bulunmustur.
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Tablo 1. Caligmaya dahil edilen 200 A. baumannii izolatinin antibiyotik direng profilleri

Duyarh Duyarh (Yiiksek Doz) Direncli
Antibiyotik Say1 % Say1 % Say1 %
Imipenem 5 2 0 0 195 97
Meropenem 4 2 1 0 195 97
Siprofloksasin 1 0 3 1 196 98
Levofloksasin 4 2 1 0 195 97
Amikasin 29 14 0 0 171 85
Gentamisin 18 9 0 0 182 91
Tobramisin 32 16 0 0 168 84
SXT 36 18 14 7 150 75
Kolistin Mik 196 98 0 0 4 2

Swvi mikrodilisyon yontemi sonucu kolistin

direnci tespit edilen 38 nolu izolat Sekil 1’de

gosterilmistir.

2 & ik

Sekil 1. S1vi Mikrodiliisyon Yontemi Sonucu Kolistin Direncli Tespit Edilen Izolat

Calismamizda kolistin MIK50 degeri 0.25 pg/ml, (Tablo 2).
MIK 90 degeri 1 png/ml olarak saptanmistir

Tablo 2. Kolistin MIK50 (pg/ml) ve MIK90 (ng/ml) Degerleri

MIK50 MIK90 MIK ARALIGI
0.25 pg/ml 1 pg/ml 0.06-32 pg/ml
Karbapenem direncli 195 A. baumannii izolatinda (Tablo 3).

metallo-beta-laktamaz ~ varhigi kombine disk
diflizyon yontemi ile arastirilmis ve 195 izolatin
46’s1 (%24) MBL pozitif olarak saptanmistir

12
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Tablo 3. Karbapenem direncli 195 A. baumannii izolatinin MBL sonuglar1

MBL
Say1 %
Pozitif 46 24
Negatif 149 76
Toplam 195 100
gosterilmistir.

MBL varlig1 saptanan bir izolat Sekil 2°de

Sekil 2. Kombine Disk Difiizyon Testiyle MBL Pozitif Olarak Saptanan A. baumannii Izolat:

Tartisma
Calismamizda 200 A. baumannii izolatinin
siprofloksasin, imipenem, meropenem,

levofloksasin, gentamisin, amikasin, tobramisin
ve trimethoprim/sulfamethoxazole direng oranlar1
yiiksek saptanmustir. Ulkemizde yapilan gesitli
calismalarda, Cesur ve ark. (13) 80 A. baumannii
izolatinda diren¢ oranlarmi, imipenem igin %94,
meropenem ic¢in %90, siprofloksasin icin %100,
tobramisin icin %90, amikasin igin %82 olarak
bulmusglardir. Orhan ve ark. (14). 520 A.
baumannii’de imipenem, meropenem, amikasin,
gentamisin, levofloksasin, siprofloksasin,
trimetoprim/sulfametoksazol diren¢ oranlarmi
strastyla %96, %96, %93, %95, %95, %96, %78
olarak bildirmislerdir. Morocco’da yapilan bir
calismada 58 A. baumannii susunda imipeneme
karst direng orani %94, tobramisine %100,
amikasine %20, siprofloksasine %2100 ve
gentamisine %100 olarak saptanmistir (15). Bu
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sonuclar, caligmamizdaki bulgularla benzerlik
gostermektedir. DSO, Orta Asya ve Avrupa
Antimikrobiyal Direng Siirveyans Agi1 (CAESAR)
2020 Raporu’na gore iilkemizde 2.179 A.
baumannii izolatinda amikasin direng oran1 %70,
2.404 izolatinda gentamisin/tobramisin direng

orani %380, 2.391 izolatinda
siprofloksasin/levofloksasin/ofloksasin direng
orani %91 ve 2.390 izolatinda

imipenem/meropenem direng orant %90 olarak
bildirilmistir (16). Oziinel ve ark.’nin (17) yaptig
calismada amikasin i¢in %72, gentamisin ic¢in
%77, levofloksasin icin %85, imipenem igin %87,
meropenem igin %83 ve SXT i¢in %47 oraninda
direng¢ saptanmustir. Tiirk Dag1 ve ark. (18), 224 A.
baumannii susunu inceledikleri ¢aligmalarinda
kolistine kars1 direng tespit etmemislerdir. Ayni
calismada amikasin i¢in %59, imipenem i¢in %75,
siprofloksasin icin %75 ve gentamisin igin %79
oraninda direng tespit edilmistir. Bu oranlar,
calismamizdaki direng oranlarindan daha diisiik
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bulunmustur. Zaman igerisinde antimikrobiyal

ajanlara kars1t diren¢ oranlarindaki artigin,
hastanelerde bu ajanlarn yogun ve yaygin

kullanimina bagl oldugu diisiiniilmektedir.

Calismamizda EUCAST-2025 kriterlerine gore en
antibiyotik  kolistin  (%98) olarak
belirlenmistir. Kayabasi ve ark.’nmin (19) alt
solunum yolu 6rneklerinden izole ettikleri 145 A.
baumannii izolatinda sivi mikrodiliisyon yontemi
ile kolistin duyarlilik oran1 %98 olarak saptanmis

duyarli

olup, bu bulgu ¢alismamizda elde edilen sonugla
uyumludur. Ayta¢ ve ark.’nin (20) 2022 yilinda
yaptiklar1 ¢alismada, 100 A. baumannii susunda
kolistin direnci bizim sonucumuzdan daha yuksek
(%13) saptanmustir.

Calismamizda MIK50 degeri 0.25 pg/ml, MIK90
degeri 1 pg/ml olarak bulunmustur. Duman ve
Tekerekoglu’nun (21) yapmis oldugu g¢alismada
kolistin i¢in MIK50 degeri 0,5 pg/ml, MIK90
degeri ise 2 pg/ml olarak bildirilmis ve elde edilen
sonuglarin ¢alismamizla benzerlik gosterdigi
saptanmustir. Yakut ve ark. (22) tarafindan 2025
yilinda yapilan arastirmada kolistin i¢in MIK50
degeri 2 pg/ml, MIK90 degeri ise 128 pg/ml
belirlenmis ve  bu  degerlerin
calismamizdaki sonuglardan daha yiiksek oldugu
bildirilmistir. Kolistine kars1 direng gelismesi,
Ozellikle A. baumannii gibi direncli bakterilerin
neden oldugu enfeksiyonlarin
kullanilabilecek etkili antibiyotiklerin sayisinin
azalacagmi diislindiirmektedir.

olarak

tedavisinde

Calismamizda, EUCAST-2025 Kriterlerine gore
belirlenen karbapenem direng orant %97 olarak
saptanmustir. DSO ve Avrupa Hastalik Onleme ve

Kontrol Merkezi tarafindan 2023 yilinda
yayimlanan ve 2021 yilma kadar olan verileri
iceren  “Avrupa'da  Antimikrobiyal Direng

Siirveyans1” raporuna gore lilkemizde 2021
yilinda 64 ayr1 laboratuvardan 3.516 A. baumannii
izolat1 rapor edilmistir. izolatlarm yillara gére
diren¢ durumlar1 degerlendirildiginde, 2019
yilinda bildirilen 2.390 izolatin karbepenem
diren¢ oraninin %90, 2020 yilinda 3.279 izolatin
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karbapenem direng oranmin %93 oldugu ve bu
oranin Onceki yillara gore anlamli olarak artis
egiliminde oldugu bildirilmistir. Ayrica 2021 yilina
ait 3.089 izolatin karbapenem, aminoglikozid ve
florokinolon gruplarmi kapsayan kombine tedavi
rejimlerine karst direng orant ise %85 olarak
bildirilmistir (23).

A. baumannii saglk hizmetleriyle iliskili
enfeksiyonlarin en 6nemli etkenleri arasindadir. Bu
bakterilerde karbapenemaz uretimi, antimikrobiyal
direngte 6nemli bir rol oynar. Karbapenemazlar
arasinda ise metallo-beta-laktamazlar (MBL'ler)
giderek daha Onemli  hale  gelmektedir.
Karbapenemlerin  kullamildig1  enfeksiyonlarda,
olas1 karbapenemaz iiretimini basit ve glivenilir bir
yontemle tespit etmek, etkenin izolasyonu kadar
Oonemli hale gelmistir. Karbapenemazlari tespit
etmek igin molekiiler yontemler en guvenilir
yontemler olsa da, rutin uygulamalarda
kullanimlar1 pratik degildir; bu sebeple giinliik
kullanim i¢in yliksek duyarhilik ve 6zgiilliige sahip
bir fenotipik teste ihtiyag vardir (24).

Calismamizda fenotipik bir test olan kombine disk
difiizyon testi uyguladigimiz karbapenem direncli
195 A.baumannii izolatinin 46’sinda (%24) MBL
pozitifligi saptanmustir. Ulkemizde 2015 yilinda
yapilan bir bagka ¢aligmada, 52 imipenem direngli
A. baumannii susunda kombine disk diflizyon testi
ile MBL pozitifligi %21 saptanmis ve ¢alismamiz
ile benzer sonu¢ elde edilmistir (25). Aslan ve
ark.’nm (26) 2022 yilinda yapmis olduklar1 baska
bir c¢aligmada karbapenem direngli 100 A.
baumannii izolatinin 46’sinda (%46) kombine disk
difizyon testiyle MBL pozitifligi saptanmustir.
Saleh ve EL-Sayed’in (27) 2021 yilinda yaptiklari
calismada imipenem ve meropenem direngli 52 A.
baumannii izolatinda kombine disk difiizyon
yontemi ile MBL varlig1 arastirilmis ve izolatlarin
47°si (%90) pozitif olarak saptanarak bizim
sonucumuzdan daha yiikksek bir deger elde
edilmistir. Ulusoy Al ve ark. (28), ¢alismalarinda
karbapenem direngli izolatlarda MBL varhigini
cesitli fenotipik yontemler ile
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aragtirmiglardir. E-test sonucu ile en uyumlu testin
kombine disk difiizyon testi oldugunu ve E-test
olmayan laboratuvarlarda MBL’in  fenotipik
tayininde kullanilabilecek alternatif ucuz bir test
oldugunu saptamislardir.

A. baumannii’de karbapenem direnci, dig membran
proteinlerindeki (OMP) degisiklikler, penisilin-
baglayict proteinler (PBP)’deki degisiklikler veya
efluks pompa sisteminden de
kaynaklanabilmektedir (29).

Sulbaktam, Ambler Sinif A B-laktamaz inhibitori
olmasmnin yam sira, esas olarak hiicre duvari
sentezinin temel bilesenleri olan penisilin baglayici
proteinler 1 ve 3'un (PBP1 ve PBP3) inhibisyonu
nedeniyle Acinetobacter tiirlerine kars1 dogal
antibakteriyel aktiviteye sahip bir [-laktamdir.
Durlobaktam modifiye edilmis bir
diazabicyclooctane (DBO) iskeletine sahip bir -
laktamaz inhibitéridur. (30).

Buyukyanbolu ve ark. 2025’te yaptiklar1 bir
caligmada, 523 karbapenem direngli A. baumannii-
calcoa ceticus kompleksinin  antimikrobiyal
duyarhliklarini test etmislerdir ve CLSI (Clinical
Laboratory Standarts Institute) kriterlerine gore
degerlendirmislerdir. Tiim suslarda sulbaktam-
durlobaktam duyarhilik oranini yiiksek (%96, 9)
saptamiglardir (31).

Vietnam’da Askeri Merkez Hastanesi YBU’den
izole edilen karbapenem direncli A. baumannii
izolatlarinin antimikrobiyal duyarlikliklar1 CLSI
kriterlerine gore degerlendirilmistir.
Siprofloksasin, levofloksasin, imipenem ve
meropeneme %100 direng saptanirken; amikasin
(%96,8) ve trimetoprim/silfametoksazole (%96,8)
kars1 yiikksek direng oranlar1 gozlenmistir.
Sulbaktam-durlobaktam  direng %61,3
saptanmustir (32).

orani

Ayrica yiksek doz ampisilin-sulbaktam veya
tigecycline, baslangi¢c tedavisinde en iyi segenek
olarak One c¢ikmaktadir (33). Eucast tarafindan
ampisilin-sulbaktam  yetersiz olarak
onerilmemektedir.

kanit
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Bu calismanin en 6nemli kisithiliklari, fenotipik
yontemlerle belirledigimiz MBL
genetik testlerle kesin olarak dogrulanamamis
olmasidir. Ek olarak, arastirmamiz tek bir merkeze

aktivitesinin

ait verilerle smirli  kaldigi i¢in sonuglarin
genellenebilirligi  disiiktir.  Bu nedenle,
bulgularimizi daha genis bir perspektifle

degerlendirebilmek ve ulusal ya da kiiresel verilerle
karsilagtirabilmek adina c¢ok merkezli ve daha
kapsamli calismalara ihtiya¢c duyulmaktadir.

Bu c¢alisma sonucunda elde edilen veriler,
EUCAST standartlarina gore kolistin duyarliliginin
oldukca yiiksek oldugunu gostermektedir. Kolistin
direncindeki olas1 bir artis1 dnlemek amaciyla,

ozellikle yogun bakim {nitelerinde dogru
antibiyotik kullanim politikalarmin olusturulmasi
ve uygulanmasi biiyiik Onem tasimaktadir.

Calismamizda ayrica imipenem, meropenem,
siprofloksasin, levofloksasin, amikasin,
gentamisin, tobramisin ve SXT gibi antibiyotiklere
kars1 daha yiiksek oranlarda direng tespit edilmistir.
Ayrica, MBL iiretimi, mevcut tedavi segeneklerini
ciddi sekilde kisitlamaktadir. Bu nedenle, direng
gelisimini ve yayilimini yakindan izlemek ve
uygun antimikrobiyal ajan1 segebilmek i¢in sadece
antibiyotik duyarlilik testleri degil, ayn1 zamanda
fenotipik  yontemlerle MBL varhi§mmin da
arastirilmasi gerekliligi ortaya ¢ikmaktadir.

Cikar Catismasi: Yazarlar arasinda herhangi bir
¢ikar catigmasi yoktur.

Finansman: Yoktur.

Etik Beyan: Calisma i¢cin Tokat Gaziosmanpasa
Universitesi Tip Fakiiltesi Dekanligi Miidahale
Olmayan Bilimsel Arastirmalar Etik Kurulu’nun
12.09.2025 tarihli E-15235480-050.04-622750
sayil1 kararinca etik kurul onay1 alinmigtir.

Yazarlarin katkilari: Arastirma fikri: SA, YAK,
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toplanmasi: SA, YAK; Verilerin analiz edilmesi:
SA, YAK, GY; Calisma i¢in verilerin
yorumlanmasi: SA, YAK, GY; Taslak makalenin
yazilmasi:  SA; Makalenin elestirel gozle
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Could Snoring Sound Analysis Parameters Be Used To Predict The Severity Of Obstructive
Sleep Apnea Syndrome Before PSG?

PSG Oncesi Horlama Sesi Analiz Parametreleri Obstriiktif Uyku Apne Sendromunun Siddetini
Ongoérmede Kullanilabilir mi?
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Abstract

Objective: Obstructive sleep apnea syndrome (OSAS) is frequently characterized by snoring, whose specific acoustic patterns may serve as
indicators of clinical severity. This study aims to investigate the correlation between various snoring sound metrics and the different stages and
clinical subtypes of OSAS.

Material and Methods: The study involved 77 OSAS patients who underwent comprehensive overnight PSG. Snoring episodes were captured
and processed via the PRAAT acoustic software. The research prospectively explored the link between acoustic markers—specifically shimmer
and pitch—and variables including disease staging, REM-related apnea, body mass index, and patient age. A ROC curve analysis was utilized to
assess the diagnostic accuracy of mean pitch in identifying advanced OSAS.

Results: A statistically significant decline in shimmer levels was observed as OSAS progressed in severity (p=0.045). While mean pitch exhibited
an upward trend from mild to severe cases, it did not reach global significance (p=0.16); nevertheless, targeted subgroup comparisons revealed
substantially higher pitch levels in the severe cohort (p=0.022). Increased shimmer values were notably associated with REM-dominant OSAS,
obesity, and patients aged 40 or older (p=0.006; p=0.032; p<0.01, respectively). Furthermore, a mean pitch threshold of 74.65 Hz was established
for predicting severe OSAS, yielding an area under the curve (AUC) of 0.69 (p=0.017).

Conclusion: The evaluation of snoring via acoustic analysis provides a fast, non-invasive, and efficient screening tool. This methodology could
be instrumental in prioritizing high-risk OSAS patients who necessitate immediate clinical intervention.

Keywords: Obstructive sleep apnea syndrome, snoring, acoustic analysis, shimmer, pitch

Oz

Amag: Obstriiktif uyku apne sendromunun (OSAS) temel semptomlarindan biri olan horlamanin akustik nitelikleri, hastaligin ciddiyeti hakkinda
bilgi verebilir. Bu arastirmada, horlama sesi bilesenleri ile OSAS'm evreleri ve fenotipleri arasindaki etkilesimin incelenmesi hedeflenmistir.
Gerec ve Yontem: Calismaya dahil edilen 77 OSAS hastasi, tiim gece PSG ile takip edilmistir. Kaydedilen horlama sesleri PRAAT ses analiz
sistemiyle ¢éziimlenmistir. Shimmer ve pitch gibi parametrelerin; hastalik asamalari, REM uykusu bagimliligi, obezite durumu ve yas faktorii ile
olan iligkisi prospektif bir yaklasimla ele alinmistir. Siddetli OSAS olgularini 6ngérmede ortalama pitch degerinin etkinligini 6lgmek amaciyla
ROC analizi uygulanmustir.

Bulgular: Analiz sonuglari, OSAS siddeti arttikga shimmer seviyelerinin anlaml bir diisiis trendi sergiledigini gostermistir (p=0.045). Ortalama
pitch degerleri siddetli vakalarda artis gosterse de genel karsilastirmada bu durum istatistiksel sinira ulagmamustir (p=0.16); ancak yapilan alt grup
analizlerinde agir vakalarin anlamli derecede yiiksek pitch degerlerine sahip oldugu saptanmistir (p=0.022). REM-dominant OSAS vakalarinda,
obez bireylerde ve 40 yasini agmus hastalarda shimmer degerlerinin belirgin sekilde yiiksek oldugu goriilmiistiir (sirastyla p=0.006; p=0.032;
p<0.01). Siddetli OSAS 06ngoriisii igin ortalama pitch cut-off degeri 74.65 Hz olarak belirlenmis ve AUC degeri 0.69 olarak hesaplanmustir
(p=0.017).

Sonug¢: Horlama seslerinin akustik incelemesi, pratik ve invaziv olmayan bir 6n degerlendirme yontemidir. Bu teknik, 6zellikle acil teshis ve
tedavi gereksinimi olan ileri evre OSAS hastalarinin tespit edilmesinde faydali olabilecegi diisiiniilmektedir.

Anahtar Kelimeler: Obstriiktif uyku apne sendromu, horlama, akustik analiz, shimmer, pitch
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Introduction

Obstructive sleep apnea syndrome (OSAS) is a serious
condition associated with significant morbidity and
mortality, marked by periodic hypoxemia due to
frequent upper airway collapses (apneas and
hypopneas) and often co-occurring with metabolic or
cardiovascular disorders (1, 2). The repetitive nature of
these nocturnal respiratory disruptions severely
fractures sleep architecture, resulting in fragmented
and non-restorative rest. Consequently, patients
frequently experience diminished daytime alertness,
cognitive deficits, and excessive fatigue, which can
impair occupational or academic performance and
increase the risk of life-threatening events, such as
traffic or workplace accidents (3).

One of the most characteristic clinical indicators of
OSAS is snoring, produced by the vibration of upper
airway soft tissues during sleep. Prevalence rates
suggest that snoring affects roughly 44% of men and
28% of women in the middle-aged demographic (4).
Although full-night polysomnography (PSG) is
considered the definitive diagnostic "gold standard" for
OSAS, its clinical application is limited by its
complexity, high costs, and the need for specialized
personnel. Furthermore, the global scarcity of sleep
laboratories leads to extensive waiting times, posing a
challenge for timely diagnosis (5-7).

Given these constraints, we proposed that the acoustic
evaluation of snoring sounds could offer a valuable
predictive and diagnostic alternative for OSAS. While
preliminary research has shown promising links
between snoring acoustics and apnea severity, more
comprehensive data is needed. In this study, we aimed
to analyze the acoustic characteristics of snoring across
various OSAS severities and clinical subtypes among
patients presenting to our sleep center.

Material and Methods
Ethical Approval

This prospective investigation was conducted at the
Tokat Gaziosmanpasa University Faculty of Medicine,
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Department of Sleep Disorders, spanning from
October 2020 to March 2021. The study protocol
received prior approval from the university’s clinical
research ethics committee (Protocol No: 19-KAEK-
178; Date: 24.09.2019) and adhered strictly to the
Declaration of Helsinki. All participants provided
written informed consent, and the study followed the
SPIRIT reporting guidelines.

Patient Selection

e Inclusion Criteria: We recruited adults aged 18
years or older who had no prior history of
diagnosis or treatment for sleep-disordered
breathing.

e Exclusion Criteria: Patients were excluded if
they presented with central sleep apnea, upper
airway resistance syndrome, narcolepsy, or
chronic hypoxemic lung diseases such as
COPD and ILD. Additionally, individuals with
active psychiatric disorders, epilepsy, or a
history of brain tumors were excluded.

Data Collection

Before  beginning the PSG  recordings,
demographic and anthropometric  metrics—
including age, sex, height, weight, body mass index
(BMI), and neck circumference—were collected
for all patients.

Sleep Study Methodology

All subjects underwent an all-night diagnostic
evaluation using a 55-channel PSG system (Alice
Sleepware, Philips Respironics). The physiological
monitoring included:

o Neurophysiological and Muscular Activity:

Electroencephalograms (EEG),
electrooculograms (EOG), and submental
electromyograms (EMG) were recorded,

alongside anterior tibialis EMG to monitor limb
movements.
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o Respiratory and Cardiac Monitoring: Nasal
pressure transducers and oronasal thermistors
were utilized to track airflow, while pulse
oximetry, electrocardiography (ECG), and
body position sensors monitored oxygenation,
heart rate, and postural shifts, respectively.

o Vibration Sensing: A specialized sensor was
integrated into the setup to detect snoring
vibrations.

The PSG recordings were analyzed by a qualified
specialist in sleep medicine in accordance with the
American Academy of Sleep Medicine (AASM)
criteria. Key clinical metrics derived included the
Apnea-Hypopnea  Index  (AHI),  Oxygen
Desaturation Index (ODI), sleep efficiency, and the
duration of sleep where SpO_2 levels remained
below 90%. OSAS severity was stratified based on
AHI:

e Mild: 5 < AHI < 15 events/h.
o Moderate: 15 < AHI < 30 events/h.
e Severe: AHI > 30 events/h.

Additionally, clinical phenotypes were defined by
postural and sleep-stage characteristics:

o REM-Dominance: Identified in patients with an
AHI {REM} / AHI {NREM} ratio >2.

e Supine-Dominance: Identified in patients
where the AHI {supine} / AHI {non-supine}
ratio >2.

Snoring Sound Acquisition and Analysis

Snoring sound parameters (SSP) were captured
concurrently with the PSG study using a high-fidelity
condenser microphone (Sony ECM-MS907).
Following ethical consent, the microphone was
positioned 20 cm above the patient's oral cavity to
record data onto a portable digital drive. The acoustic
analysis was executed through the PRAAT software
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package. Drawing from established literature, the
variables evaluated included mean, minimum, and
maximum pitch, alongside jitter, shimmer, and the
noise-to-harmonic ratio (NHR) (6-9).

Statistical Analysis

A power analysis dictated a minimum sample of 26
participants per group to achieve adequate statistical
power (effect size:0.8; alpha: 0.05;1-beta: 0.80) for
comparing severity cohorts. The normal distribution
of the data was verified using the Kolmogorov-
Smirnov test.

e Group Comparisons: One-way ANOVA was
employed to assess differences in SSP and PSG
data across the three severity stages, while
Student’s t-tests and Chi-square tests were used
for numerical and categorical comparisons
between two groups, respectively.

o Correlation and Significance: The relationship
between acoustic markers and PSG outcomes
was explored via Pearson correlation analysis.

e Thresholding: A p-value of less than 0.05 was
established as the threshold for statistical
significance. All computations were performed
using IBM SPSS Statistics version 22.

Results

The study cohort comprised 77 individuals, with a
gender distribution of 60 male (77.9%) and 17
female (22.1%) participants. The demographic
profile revealed a mean age of 50.9 \pm 10.3 years
and a mean body mass index (BMI) of 32.4 \pm 6.0
kg/m?. Detailed summaries of the SSP and PSG
data are presented in Table 1.
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Table 1. Snoring Sound Parameters And PSG Findings of The Study Population

Snoring Sound Mild OSAS Moderate OSAS Severe OSAS (n:43) | P value
Parameters (n:11) (n:23) (Mean£SD)

(Mean+SD) (Mean+SD)
Mean pitch 70.11 £9.05 81.40 £ 23.73 89.45 + 36.14 0.16
Min. pitch 57.63 + 7.50 66.52 + 20.05 63.26 + 23.55 0.51
Max. pitch 96.89 + 30.31 105.72 £ 41.77 105.90 +£36.50 0.76
Jitter 5.25+2.95 449277 4.87+2.85 0.75
Schimmer 23.80+10.90 18.93 +5.86 18.42 +£4.92 0.045
NHR 0.48 +£0.22 0.46 +£0.21 0.50 +£0.16 0.79
PSG Findings
AHI 10.32+2.48 19.97 £ 4.42 59.52 £+ 22.27 <0.001
REM (%) 15.05 + 6.56 16.26 £ 6.57 12.86 +£5.24 0.07
NREM Stage 1(%) 11.80 +6.81 11.55 + 8.07 11.61 +6.36 0.99
NREM Stage 2(%) 50.67 +6.78 48.65 + 9.54 60.58 + 12.95 <0.001
NREM Stage 3(%) 22.56 +£11.33 22.86 £ 7.91 14.56 +£10.12 0.002
SE (%) 80.83 +19.12 85.37 + 7.86 87.90 + 7.05 0.10
ODI 9.25+7.04 15.25+5.98 64.46 + 32.14 <0.001
Min. O2 sat (%) 86.45 + 4.36 83.34 +8.00 73.14 +£11.88 <0.001
Desaturation (%) 1.03+0.80 1.40 £ 0.54 22.18 +4.37 <0.001
Abbreviations: NHR: Noise to Harmonic Ratio; AHI: Apnea Hypopnea Index, REM: Rapid Eye Movement,
SE: sleep efficiency, ODI: Oxygen Desaturation Index, O2 sat: oxygen saturation, Desaturation (%): sleep
time of SpO2 < 90%, P value is significant at the 0.05 level.

Based on the diagnostic PSG evaluation, the
patients were categorized into three severity
levels according to their AHI:

Mild OSAS: 11 patients (14%).
Moderate OSAS: 23 patients (30%).
Severe OSAS: 43 patients (56%).

The study identified significant variations in
acoustic markers based on disease severity and
patient characteristics:

Shimmer and OSAS Severity: A statistically
significant reduction in shimmer values was
observed as the severity of OSAS increased
from mild to severe stages (p = 0.045).

Pitch Trends: Mean pitch scores demonstrated
a general upward trend alongside increasing
OSAS severity, though this did not reach
statistical significance in the initial three-
group comparison (p = 0.16).
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Subgroup Analysis: When the cohort was
bifurcated into mild-moderate and severe
OSAS groups, the severe group exhibited a
significantly higher mean pitch score
compared to the combined mild-moderate
group (89.09 + 34.16 vs. 70.42 + 8.17; p =
0.022).

Further evaluation of the SSP relative to clinical
subtypes and anthropometric data revealed:

REM-Dominance: Shimmer levels were
found to be substantially higher in patients
with  REM-dominant OSAS compared to
those with non-REM-dominant OSAS (p =
0.006) (Table 2).

Obesity and BMI: A significant positive
correlation was identified between shimmer
values and body mass index. Specifically,
obese patients (BMI > 30) displayed higher
shimmer scores than their non-obese
counterparts (p = 0.032) (Table 3).
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Table 2. Comparison of SSP in OSAS cases with and without REM dominancy

Parameters REM-dominant OSAS Non-REM-dominant OSAS (n:50) P value
(n:27)

Mean pitch 81.58 +26.22 86.08 + 34.20 0.56
Min. pitch 64.66 + 21.34 63.04 £21.31 0.75
Max. pitch 103.97 + 37.98 104.29 + 37.56 0.97
Jitter 5.07 £2.90 476 +2.82 0.66
Schimmer 22.49 + 8.40 18.02 +5.30 0.006
NHR 0.53+£0.19 0.47+0.18 0.19
Abbreviations: REMdOSA: Rapid Eye Movement dominant OSA, NHR: Noise to Harmonic Ratio, P value
is significant at the 0.05 level.

Table 3. SSP in obese and non-obese OSAS patients

Parameters BMI < 30 (n:30) BMI > 30 (n:47) P value
Mean pitch 87.10 £39.44 82.48 £25.10 0.57
Min. pitch 63.56 + 23.41 63.35+£19.44 0.96
Max. pitch 105.61 +£39.22 103.89 +36.01 0.84
Jitter 4.47 +£2.69 5.03+£2.90 0.39
Schimmer 17.54 £5.46 20.70 £7.17 0.032
NHR 0.46+0.19 0.50+0.18 0.28
Abbreviations: BMI: Body Mass Index, NHR: Noise to Harmonic Ratio, P value is significant at the 0.05
level.

The investigation into the influence of clinical and
demographic variables on SSP vyielded the
following results:

« Positional Influence: No statistically significant
variations in SSP were identified when
comparing position-dependent OSAS (supine-
dominant) with non-supine-dominant cases.

Table 4. Comparison of Age And SSP

o Age Correlation: A significant relationship was
observed between participant age and acoustic
characteristics. Patients aged 40 years and older
exhibited substantially higher shimmer levels
compared to the younger cohort (under 40
years) (p < 0.01) (Table 4).

Parameters <40 age >40 age P value
(n:14) (n:63)

Mean pitch 79.90 + 27.70 85.26 + 32.17 0.53
Min. pitch 63.87 + 20.67 63.33 +21.15 0.93
Max. pitch 106.82 + 42.45 104.05 + 36.10 0.82
Jitter 5.13+3.13 4.74+2.76 0.67
Schimmer 16.88 + 3.31 20.05+7.13 0.016
NHR 0.45+ 0.19 0.49+0.19 0.45
Abbreviations: NHR: Noise to Harmonic Ratio, P value is significant at the 0.05 level.

22




Could Snoring Sound Analysis Parameters Be Used To Predict The Severity Of Obstructive Sleep Apnea Syndrome Before PSG?/ Int J

Tokat Med Sci

Snoring sound parameters (SSP) and PSG .
variables demonstrated several notable
correlations:

e NHR and Sleep Efficiency: A significant .
positive correlation was identified between
NHR and the efficiency of sleep (r = 0.24, p =
0.037).

Table 5: Correlations Between PSG Parameters And SSP

Supine AHI and Shimmer: Analysis revealed a
significant negative correlation between the
AHI recorded in the supine position and
shimmer values (r = -0.27, p = 0.033).

Neck Circumference and Pitch: An inverse
relationship was also established between neck
circumference and mean pitch scores (r =-0.34,
p = 0.046) (Table 5).

Parameters Mean Pitch Schimmer Jitter NHR
r p r Y r p r p
AHI 0.04 0.73 -0.16 0.15 0.03 0.76 0.13 0.24
(events/hour)
Min. 02 Sat (%) -0.01 0.97 0.11 0.33 0.15 0.18 -0.15 0.19
Desat. (%0) -0.09 0.42 0.076 0.51 -0.14 0.22 0.15 0.20
ODI -0.03 0.42 -0.08 0.51 -0.14 0.22 0.15 0.20
Sleep Efficiency 0.05 0.68 0.03 0.78 0.064 0.58 0.24 0.037
BMI -0.06 0.59 0.11 0.30 0.01 0.89 0.01 0.91
Neck circumf. -0.34 0.046 0.11 0.53 0.05 0.76 -0.02 0.89
Supin AHI 0.05 0.71 -0.27 0.033 -0.05 0.69 0.005 0.96
The longest -0.11 0.32 -0.20 0.07 0.01 0.91 0.12 0.30
apnea time
Abbreviations: NHR: Noise to Harmonic Ratio, ODI: Oxygen Desaturation Index, SD: Standart Deviation; P value
is significant at the 0.05 level.*. Correlation is significant at the 0.05 level (2-tailed). **. Correlation is significant at
the 0.01 level (2-tailed).

cut-off for predicting severe disease. At this value,

To assess the diagnostic accuracy of the mean pitch the parameter demonstrated a sensitivity of 58%
in identifying severe OSAS, a ROC analysis was and a specificity of 79%. The area under the curve
conducted. The analysis determined that a mean (AUC) was calculated at 0.69, which was

pitch threshold of 74.65 Hz was the most effective statistically significant (p = 0.017; Figure 1).
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Figure 1: ROC analysis, the mean pitch cutoff value that predicts moderate-severe OSA was 74.65 (% 58
sensitivity and % 78.9 specificity, AUC = 0.69, 95% CI: 0.56-0.81, P =0.017).

Discussion

The present study identified a robust correlation
between shimmer levels and the clinical severity of
OSAS. Furthermore, our results indicate that
acoustic snoring parameters are significantly
associated with various OSAS phenotypes. These
findings highlight the potential of acoustic voice
analysis as a rapid, non-invasive, and cost-effective
screening tool. Implementing such a method in pre-
PSG evaluations could be instrumental in
identifying and prioritizing advanced-stage OSAS
patients who require urgent diagnostic and
therapeutic intervention.

In the existing literature, the mean pitch of snoring
sounds has been reported to be higher in patients
with OSAS compared to simple snorers (10). This
phenomenon is often explained by Bernoulli’s
principle, which suggests that anatomical
constriction within the upper respiratory tract
increases the velocity of airflow, thereby elevating
the sound frequency (11). Pevernagie et al. also
noted that pitch values are closely related to the
vibration of the soft palate within a low-frequency

spectrum (12).

Our findings align with these theories, as we observed
an upward trend in mean pitch scores alongside
increasing OSAS severity. While the statistical
difference was marginal when comparing mild,
moderate, and severe groups independently (p=0.16), a
highly significant distinction emerged when the cohort
was bifurcated into "mild-moderate” and “severe"
categories (p<0.001). This observation is consistent
with studies by Giirpinar et al. (13) and Acar et al. (14),
which emphasized the link between the site of
obstruction and sound intensity. Furthermore, while
semi-automatic algorithms have been shown to predict
AHI with high accuracy (15, 16), our ROC analysis
established that a mean pitch threshold of 74.65 Hz can
identify severe OSAS with 79% specificity (AUC:
0.69).

Shimmer is a standard acoustic metric that reflects
cycle-to-cycle variations in sound amplitude.
Brockmann et al. (17) demonstrated that as sound
intensity levels increase, shimmer scores typically
decrease, particularly in phonations exceeding 80 dB.
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In our study, consistent with this literature, shimmer
values showed a significant decline as OSAS severity
progressed from mild to severe (p=0.045). This
suggests that in advanced OSAS cases, the snoring
sound becomes more intense and acoustically stable in
terms of amplitude.

NHR is one of the noise parameters that occur
during snoring due to structural or acoustic
etiologies. Hara et al.,, calculated NHR using
MDVP (Multidimensional VVoice Program) method
to compare the SS of simple snoring patients and
those of OSAS patients. Subsequently, NHR was
found to be higher in OSAS patients than in the
simple snoring group (18). In our study, no
significant relationship was found between NHR
and OSAS stages. However, since we did not
include simple snoring patients in our study, a
comparison with OSAS patients could not be made.
In addition, the inability to find a relationship
between NHR and the severity of OSAS may be
related to the variability of parameters such as the
overall grade, roughness, asthenia and strain that
affect NHR (6). The relationship between NHR and
sleep efficiency was examined in our study, and a
positive correlation was found between NHR and
sleep efficiency (Table 5).

Clinical Phenotypes

REMD OSAS is a different clinical type of
OSAS. In this group, severity of OSAS is generally
milder, and female gender dominates (19). As the
disease progresses and severity of OSAS increases,
REM dominance disappears. As a matter of fact, in
our study, in accordance with our first result that we
determined between shimmer and severity of
OSAS; the shimmer value was found to be higher
in REM-dominant cases with a lower disease
severity (Table 2). In addition, previous studies
have shown that the SS gives an idea about the
REM and non-REM sleep stages (20). In the study
conducted on 91 patients with OSAS, Akhter et al.
showed that the SS can detect REM and non-REM
sleep stages with 91% accuracy (21). Since SS
recording was not performed specifically for sleep
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stages in our study, the specific relationship
between SSP and sleep stages could not be
evaluated.Obesity is another critical factor that
alters vocal quality and airway aerodynamics.
Barsties et al. (22) found that BMI and fat volume
significantly impact shimmer and phonation
coefficients. Our data corroborated this, showing
that obese participants (BMI>30) had markedly
higher shimmer scores. This likely results from the
accumulation of adipose tissue around the neck,
which compresses the airway and modifies the
acoustic characteristics of the vibration.

The Influence of Aging and Position

The weakening of connective tissues and
musculature in the upper respiratory tract with age
is expected to influence snoring acoustics. In our
cohort, shimmer levels were significantly higher in
patients aged 40 and older (p<0.01), which we
attribute to the loss of tissue elasticity over time.
Conversely, no significant correlation was found
between supine-dominant OSAS and acoustic
parameters. This lack of association may be due to
the total cessation of airflow during apneic events
in the supine position, which effectively prevents
the production of snoring sounds.

Limitations

The present study has certain limitations that should
be acknowledged. First, the acoustic evaluation did
not encompass the entire duration of nocturnal
snoring, which may limit the representation of all-
night variability. Second, this research was
conducted as a single-center study with a
prospectively included, yet limited, sample size.
Future multi-center studies involving larger cohorts
and continuous full-night sound recordings could
provide even more comprehensive insights into
these acoustic correlations.

Conclusion

In conclusion, this research demonstrates a
significant relationship between snoring sound
parameters (SSP) and both the severity and clinical
subtypes of Obstructive Sleep Apnea Syndrome.
The findings indicate that the non-invasive acoustic
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analysis of snoring serves as a rapid and efficient
screening tool prior to PSG. Specifically, metrics
such as shimmer and mean pitch provide valuable
predictive data that can be easily applied in clinical
settings. This methodology is particularly essential
for the early and urgent identification of advanced
OSAS cases, potentially optimizing the diagnostic
workflow and improving patient prioritization in
sleep laboratories.
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Afet Bolgesi Disindaki Uciincii Basamak Acil Serviste 6 Subat Depremzede Basvurularinin

Dagilimi ve Hastaneye Yatis Belirleyicileri

Distribution of Earthquake Victim Admissions and Determinants of Hospitalization in Tertiary
Emergency Departments Outside the Disaster Zone on February 6
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Oz

Amag: Deprem, diinya genelinde en yaygin gergeklesen ve tahrip edici giicli en biiyiik olan dogal felaketlerden biridir. 06 Subat 2023’te
Tiirkiye’de gerceklesen ve birgok ili etkileyen Kahramanmaras depremi 50000°den fazla kisinin 6liimiine neden olmustur. Sadece deprem
bolgesiyle sinirli kalmamus biitiin tilkeyi maddi ve manevi olarak etkilemistir. Caligmamizin amaci, afet bolgesinden kilometrelerce uzakta bulunan
sehrimizde, 6 Subat’ta yasanan deprem sonrasinda, acil servise herhangi bir nedenle bagvuru yapan depremzede hastalar1 analiz etmektir.

Gereg ve Yontem: Calismamizda, 06 Subat 2023 depreminden etkilenen ve 1 yil i¢inde hastanemiz acil servisine gelen toplam 275 depremzede
hastanin kayitlari retrospektif olarak incelendi.

Bulgular: Hastanemiz acil servise bagvuran 275 hastanin 148 (%53,8)’inin kadin oldugu ve ortalama yasin 41,7+18,2 oldugu tespit edildi.
Hastalarin en stk bagvuru nedenleri incelendiginde; 88 (%32,0) hastanin solunum yolu enfeksiyonu tanist aldigr goriildii. Toplamda 225 hasta
taburcu edilirken, 50 hastanin yatis ile tedavisine devam edildigi belirlendi. Travma nedeniyle bagvuran hastalara, diger nedenlerle bagvuranlara
kiyasla istatistiksel olarak daha fazla yatis verildigi saptandi.

Sonug: ilimiz deprem bélgesinde olmamasina ragmen, hastanemiz acil servisine yapilan basvurularda gériilmektedir ki travma ve/veya diger
sebeplerden gelen depremzede hastalar azimsanamayacak sayidadir. Deprem afeti sadece deprem bolgesi ile sinirli kalmamistir.

Anahtar Kelimeler: Deprem, depremzede, acil servis, travma, afet

Abstract

Obijective: Earthquakes are one of the most common and destructive natural disasters in the world. The Kahramanmarag earthquake that occurred
in Turkey on February 6, 2023, affected many provinces and caused the death of more than 50000 people. It was not limited to the earthquake
area but affected the entire country materially and spiritually. The aim of our study is to analyze earthquake victims who applied to the emergency
room for any reason after the earthquake on February 6 in our city, which is kilometers away from the disaster area.

Material and Methods: In our study, the records of 275 earthquake victims who were affected by the February 6, 2023 earthquake and came to
our hospital emergency department within 1 year were retrospectively examined.

Results: Of the 275 patients who applied to our hospital emergency department, 148 (53,8%) were female and the mean age was 41,7+18,2 years.
When the diagnoses were analyzed, 88 (32,0%) of the patients were diagnosed with respiratory tract infection. It was observed that 225 patients
were discharged and 50 patients were hospitalized. It was determined that patients who presented with trauma were hospitalized significantly
more often than patients who presented for other reasons.

Conclusion: Although our city is not in the earthquake zone, applications made to the emergency department of our hospital show that there are
a significant number of earthquake victims suffering from trauma and/or other reasons. The earthquake disaster was not limited to the
earthquake region.

Keywords: earthquake, earthquake victim, emergency department, trauma, disaster
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Giris

Afet, kisaca cesitli doga olaylarinin sebep oldugu
yikim olarak tanimlanir (1). Afet, toplumun
timinde ya da belli kesimlerinde fiziksel, ekonomik
ve sosyal kayiplara sebep olan, olagan hayat akisini
ve bireylerin faaliyetlerini durduran veya aksatan,
etkiledigi toplumun bas edebilme diizeyinin yetersiz
kaldig1 doga, teknoloji, insan kaynakli olaylar ya da
olaym kendisi degil, dogurdugu sonu¢ olarak da
tanimlanabilir (2). Deprem, diinya genelinde en
yaygin gerceklesen ve tahrip edici giicli en biiyiik
olan dogal felaketlerden biridir. Ayn1 zamanda her
yastan bireyde Oliime, ekonomik yikima ve
psikolojik etkilere neden olma potansiyeline
sahiptir. Gelisen teknolojiye ragmen depremlerin ne
olacagi  konusunda  kesin  tespit
yapilamamaktadir. Vatan topraklarimizin %93’
deprem bdlgesinde yer almakta ve nufusun ¢ok
biliyiik kismi deprem agisindan riskli bolgelerde
yasamaktadir (3-5). 6 Subat 2023 tarihinde
Kahramanmaras merkezli 7,8 ve 7,5 bliyiikliiglinde
iki deprem, 10 ilin Olaganiistii Hal (OHAL) bolgesi
olarak ilan edilmesine yol acacak kadar siddetli bir
yikima yol agmustir. Net rakamlar telaffuz edilmese
de on binlerce can kayb1 oldugu ve maddi kayiplar

zaman

acisindan da asrm felaketi oldugu
degerlendirilmektedir (3).
Depreme  baghh  yaralanmalar,  kompartman

sendromu (6), ezilme (crush) sendromu (7) ve daha
farkli organ yaralanmalar1 ile uzuv kayiplar1 gibi
onemli saglik sorunlarma ve hatta Olime neden
olabilmektedir (8-10). Literatiirde genellikle deprem
bolgesindeki hastanelerin verileri paylasilmis olsa
da afet bolgesi disindaki hastanelerin tistlendigi rol
ve karsilasti1 hasta profili {izerine yapilan ¢aligma
sayist sinirhidir. Bu ¢caligma, literatiirdeki bu boslugu
doldurarak, afet bdlgesine uzak bir merkeze
basvuran depremzedelerin klinik 6zelliklerini ortaya
sisteminin  afet
katki

koymayr ve
planlamasina
hedeflemektedir.

saglik
Ozglin  bir

yonetimi
sunmay1

Calismamizin afet bdlgesinden
kilometrelerce uzakta bulunan sehrimizde, 6
Subat’ta yasanan deprem sonrasinda, acil servise

amaci,

herhangi bir nedenle bagvuru yapan depremzede
hastalar1 analiz etmektir.

Gereg ve YOntem

Calismada, 06 Subat 2023 depreminden etkilenen ve
herhangi bir nedenle, 1 yil i¢inde, acil servisimize
basvuran hastalar geriye doniik olarak incelendi.
Depremzede hastalara ait Uluslararas: Istatistiksel
Hastalik Siniflandirmasi ve Ilgili Saglik Sorunlar
(ICD) X34 kodu kullanilarak hastane bilgi yonetimi
sistemi Gizerinden elektronik ortamda hastalara ve
hasta e-dosyalarmna ulagildi.

Elektronik ve acil servis arsivindeki dosyalardan
hasta verileri (yas, cinsiyet gibi demografik
nereden geldigi, sikayeti,
bulgusu, tetkikleri, konsiiltasyon, tani, yapilan
girisimler, sonlanim) tespit edildi. Elde edilen
veriler olusturulan veri toplama formuna aktarild.
Depremzede olmayan, dosyasma ulagilamayan,
dosyasinda eksik veya ¢eliskili bilgi bulunan
hastalar calisma dis1 birakilda.

ozellikleri, muayene

[statiksel analiz

Elde edilen tim veriler SPSS 22.0 istatistik
programina aktarilarak analiz edildi. Ortalama,
standart sapma, frekans gibi tanimlayici istatistikler
kullanilda. Nitel (kategorik) verilerin
karsilastirilmasinda  Ki  Kare testlerinden
faydalanildi. Beklenen frekanslarin 5'ten az oldugu
verilerin karsilastirilmasinda Fisher's Exact Test,
diger verilerin karsilastirilmasinda ise Pearson Ki
Kare testi kullanmildi. p<0,05 olan degerler
istatistiksel olarak anlamli kabul edildi.

Bulgular

Calismaya 275 afetzede hasta dahil edildi.
Calismaya dahil edilen hastalarin 07 Subat ile 28
Nisan 2023 tarihleri arasinda ve kendi imkanlari ile
geldikleri tespit edildi. Hastalarin 148 (%53,8)’1
kadin olup ortalama yas 41,7+18,2 idi. 157 (%57,1)
hasta Akdeniz Bolgesinden, 34 (%12,4) ‘i Dogu
Anadolu Bdlgesinden, 84 (%30,5) ‘i Giineydogu
Anadolu Bélgesinden acil servise bagvurmustu.

Hastalarin bagvuru sikayetleri incelendiginde; 73
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(%26,5) hastada bogaz agrisi, 42 (%15,3) hastada
genel viicut agrisi, 31 (%11,3) hastada karin agrisi,
81 (%29,5) hastada travma, 20 (%7,3) hastada nefes
darligit mevcuttu. En ¢ok saptanan fizik muayene
bulgusu %37,8 (104) oraninda bas-boyun bélgesine
aitti. 113 (%41,1) afetzededen laboratuvar testleri,
142 (%51,6) vakadan goruntuleme tetkikleri, 63
(%22,9) vakadan ilgili branglardan konsiiltasyon
istendigi goriildii.

Tan1  dagilimlar1  ve  hasta  sonlanimlar
incelendiginde; hastalarin 88 (%32,0)’1 solunum

yolu enfeksiyonu, 41 (%14,9)’u karin agrisi, 35
(%12,7)’1 genel agr1, 77 (%28,0)’si travma tanilar
almistir. Toplamda 50 (%18,2) hastanin yatirilarak
tedavi edildigi saptandi.

Hasta sonlanimima gore veriler karsilastirildiginda,
cinsiyet (p=0,260) ve gelinen bodlge (p=0,435)
arasinda anlamli fark tespit edilmedi. Ancak travma
nedeniyle basvuran hastalarin, diger nedenlerle
(0zellikle solunum yolu enfeksiyonu ve genel agri)
bagvuran hastalara gore daha yiliksek oranda
hospitalize edildigi goriildii (Tablo 1).

Tablo 1. Hastalarin demografik o6zellikleri, klinik bulgular1 ve tanilarma goére taburculuk ve yatis

durumlarinin kargilastirilmasi

Degisken Gruplar Toplam Hasta sonlanimi
n (%)
n=275
Taburcu Yatan hasta
(n=225, %81,8) (n=50, %18,2)
n (%) n (%) P
Cinsiyet Kadm 148 (53,8) 117 (42,6) 31(11,2) 0,260*
Erkek 127 (46,2) 108 (39,2) 19 (7,2)
Yas <17 21 (7,6) 17(6,2) 4(1,4) <0,001°
18-64 228 (82,9) 194 (70,5) 34 (12,4)
>65 26 (9,5) 14 (5,1) 12 (4,4)
Geldigi yer Akdeniz 157 (57,1) 123 (44.7) 34 (12,4) 0,435%
Dogu Anadolu 34 (12,4) 26 (9,4) 8 (3,0)
Giineydogu Anadolu | 84 (30,5) 69 (25,1) 15 (5,4)
Sikayet Bogaz agrisi 73 (26,5) 71 (25,8) 2(0,7) <0,001°
Genel viicut agrisi 42 (15,3) 37 (13,4) 5(1,8)
Karn agrist 31(11,3) 25 (9,1) 6(2,2)
Travma* 81 (29,5) 58 (21,1) 23 (8,4)
Nefes darligi 20 (7,3) 11 (4,0) 9(3,3)
Diger 28 (10,2) 23 (8,4) 5(1,8)
Fizik muayene | Bas-boyun 104 (37,8) 97 (35,3) 7 (2,5) <0,001°
bulgusu KVS-SS 24 (8,7) 13 (4,7) 11 (4,0)
Batin 32 (11,6) 27 (9,8) 5(1,8)
Kas-iskelet 89 (32,4) 66 (24,0) 23 (8,4)
Diger 26 (9,5) 22 (8,0) 4(1,5)
Laboratuvar Var 113 (41,1) 73 (26,5) 40 (14,6) <0,001°
Yok 162 (58,9) 152 (55,3) 10 (3,6)
Goriintiileme Var 142 (51,7) 100 (36,4) 42 (15,3) <0,001°
Yok 133 (48,3) 125 (45,4) 8(2,9)
Konsiiltasyon Var 63 (22,9) 28 (10,2) 35 (12,7) <0,001°
Yok 212 (77,1) 197 (71,6) 15 (5,5)
Tan1 Solunum 88 (32,0) 82 (29,8) 6(2,2) <0,001°
yolu enfeksiyonu
Karm agrisi 41 (14,9) 31(1L,3) 10 (3,6)
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Genel Agrt 35(12,7) 32 (11,6) 3(L1)
Travma** 81(29,5) 56 (20,3) 25 (9,2)
Diger*** 30 (10,9) 24 (3.8) 86 (2,1)

*: 5 arag ici trafik kazasi, 3 yanik, 3 gociik altinda kalma, 70 hasta yiiksekten/ ayni1 seviyeden diisme;

*%*: 2 karaciger-dalak yaralanmasi, 3 ekstremite kirigi, 3 1-2. derece yanik, 1 pnémotoraks- ileum-kot kirigi, 3 kafa travmasi, 6
vertebra kirigi, 1 akciger kontiizyonu, 58 yumusak doku bozuklugu;

**%. 2 akut renal yetmezlik, 6 akut gastroenterit, 1 iirtiker, 1 anemi, 2 anksiyete bozuklugu, 4 disrtimi,3 diyabetik acil, 5

hipertansiyon, 4 iiriner enfeksiyon, 2 vertigo

Kullamlan istatistiksel yontemler: 2: Pearson Ki Kare °: Fisher's Exact Test

Tartisma

Depremler, son birkac dekatta bir milyondan fazla
can kaybina sebep olan yikic1 dogal afetlerdir (11-
15). Depremlerde yaralananlarin sayisinin fazla
olmasmin yani sira bu yaralilara miidahale edecek
saglik kuruluglarinin ve binalarinin da hasar
gérmesi, verilecek saglik hizmetinin aksamasina
neden olmaktadir.

Deprem sonrasi, koruyucu saglik hizmetlerinin
verilememesi, yasam  sartlarinin  zorlagmasi
nedeniyle, yeni hastaliklar ortaya ¢ikabilir ya da olan
hastaliklar kétiilesebilir. Ozellikle temiz suya,
yasam alanina, yeterli gida maddesine, barmaga,
kiyafete, kisisel devamli
kullandig1  ilaglara ve saghk hizmetlerine
ulasilamamasi gibi pek c¢ok faktoér saglik Uzerine
olumsuz etkilerde bulunur. Ozellikle gebeler,
bebekler, kimsesiz kalmis ¢ocuklar, komorbiditesi
olanlar, yashlar afet zamaninda 6zel risk gruplarini
olusturur (16, 17). Afet bdlgelerinde sendromik
stirveyans (belirti takibi) sistemlerinin ilk ginden
itibaren aktif edilmesi, olas1 salginlarin erken tespiti
icin dnem arz etmektedir. Sahra hastanelerinde
sadece cerrahi miidahaleler degil, kronik hastalik
takibi ve asillamayr igeren koruyucu saglik
hizmetleri de dnceliklendirilmelidir. Ila¢ ve hijyen

temizlik riinlerine,

Kiti lojistigi, gida ve su kadar hayati bir 6ncelik
olarak planlanmalidir.

Calismamizin en dikkat ¢ekici bulgularindan biri,
hastalarin 6nemli bir kisminin (%32) solunum yolu
enfeksiyonu nedeniyle basvurmus olmasidir.
Literatiirde deprem sonrast donemde kalabalik
yasam alanlari, hijyen sorunlari ve mevsimsel
etkilerin  enfeksiyon  hastaliklarmi  artirdig:
bilinmektedir (18, 19). Ancak bizim ¢alismamiz, bu

etkinin sadece afet bolgesinde degil, gb¢ alan ¢evre
illerdeki hastanelerde de 6nemli bir hasta yiki
olusturdugunu gostermektedir. Bu durum, afet
planlamalarinda sadece travma cerrahisi degil,
enfeksiyon hastaliklar1 ve dahili branslarm da
hazirlikli olmasi1 gerektigini ortaya koymaktadir.

Afyonkarahisar ili en yakin deprem bdlgesine
yaklasik 6-7 saat uzakliktadir. Calismamizdaki
hastalarin depremden sonraki 2. giinden itibaren
kendi imkanlari ile, depreme bagli travma yaninda,
bogaz agrisi, karin agrisi gibi sikayetlerle
basvurduklar1 goriilmiistiir. Gelen afetzedelerden
icliniin akut renal yetmezlik tanis1 aldigi, ancak
bunlarda crush sendromuna rastlanmadigi; karin
agris1 ve travma nedeniyle gelenlerin, solunum yolu
enfeksiyonu olanlara goére daha ¢ok tetkik edilip
hospitalize  edildikleri  saptanmustir.
hastalarinin yatis oranlarinin yiiksekligi literatiirle
uyumludur  (20-23); calismamizdaki
enfeksiyon ve dahili hastalik bagvurularinin yiiksek
orani, afet sonrast go¢iin saglik sistemi tizerindeki
ikincil dalgasini temsil etmektedir.

Travma

ancak

Afetzede hastalarda crush sendromuna bagl gelisen
akut bobrek yetmezligi, hiperkalemi gibi elektrolit
bozukluklar1 mortaliteyi artirmaktadir. Depreme
bagli yaralanmalarin neredeyse yarismnin acil servis
basvurularin 1. giin oldugu (24), baska bir ¢alismada
ise getirilen yaralilarm %70,4’iiniin hayati tehlike
icermeyen mindr yaralanmalar oldugu (25) tespit
edilmistir. Depremden etkilenen alanin biiytikligi,
yikimin derecesi, arama kurtarma ekiplerinin
donanimy, tecriibesi, olay yerine ulagsma zamani gibi
faktorlere bagl olarak yaralilarm acil servis
hizmetlerine ulasma degiskenlik
gOsterebilir, ilk 48 saatin altin saatler oldugu ifade

zamani
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edilmektedir (26) ve gociik altinda gegen zamanin
mortaliteyi artirdigi bilinmektedir. Sonu¢ olarak;
afet sonrasi saghik yonetimi, ilk 24-48 saatte
yogunlasan cerrahi ve medikal yiikii karsilayacak
hizli bir triyaj sistemi ile, uzun vadede ortaya
cikacak halk sagligi risklerini (enfeksiyon, kronik
hastaliklar) yonetecek siirdiiriilebilir bir altyapinin
es zamanli planlanmasini gerektirmektedir.

Sonuglarimiz, afet uluslararasi

151k tutmaktadir. Biiyiik 6lcekli

yonetiminin
boyutuna da
afetlerde hasta transferi ve triyajinin, sadece komsu
illere degil, daha wuzak ve giivenli bolgelere
yapilmast stratejisi, hasta ylikiiniin dengelenmesi
acisindan kritiktir. Calismamizda goriildiigi tizere,
afet bolgesi disindaki hastaneler "ikincil bakim
merkezleri" olarak islev gormekte ve akut donem
sonrast komplikasyonlar ile enfeksiyon yonetiminde
hayati rol oynamaktadir. Bu veri, uluslararas1 afet
miidahale rehberlerinde "uydu hastane" kavraminin
onemini desteklemektedir.

Sonu¢ olarak; Afyonkarahisar ili deprem
bolgesine uzak mesafede olmasma ragmen,
hastanemiz acil servisine yapilan basvurularda
goriilmektedir ki travma ve/veya diger sebeplerden
gelen depremzede azimsanamayacak
sayidadir. Calismamiz, afet planlamalarinda sadece

hastalar

yikim bolgesindeki degil, ¢evre ve uzak illerdeki
saglik kuruluslarinin da kapasite artirimina gitmesi
gerektigini  gostermistir.  Ayrica  enfeksiyon
hastaliklar1 gibi travma dis1 nedenlerin de afet
sonrast yiikiinde Onemli yer tuttugu
unutulmamahidir. Bu nedenle, gelecekteki afet
eylem planlarinda bolgesel degil, ulusal capta bir
hasta dagilim ve yonetim stratejisi benimsenmelidir.

hasta

Calismanin kisithliklar;; calismanm tek merkezli

olmast ve retrospektif olmasi kisithiliklar:

olusturmaktadir.

Cikar Catismasi: Yazarlar arasinda herhangi bir
¢ikar ¢atismasi bulunmamaktadir.

Finansman: Bu c¢alisma i¢in herhangi bir kurum
veya kurulustan finansal destek alinmamustir.

Etik Beyan: Calismaya baslamadan once T.C.
Afyonkarahisar Saglk Bilimleri Universitesi
Girisimsel Olmayan Bilimsel Arastirmalar Etik
Kurulundan g¢alisma izni alindi (Karar No: 2024/7).

Yazarlarin Katkilar: Arastirma fikri: YBA, SO.;
Calismanin  tasarimi:  YBA, SO.; Verilerin
toplanmasi: RS, OAO.; Verilerin analiz edilmesi:
YBA, SO.; Calisma icin verilerin yorumlanmast:
YBA, SO, RS, OAO.; Taslak makalenin yazilmast:
YBA, RS, OAO.; Makalenin elestirel gozle
incelenmesi: SO, OAO.; Makale son halinin
onaylanmasi: YBA, SO.
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Fazla Kilolu ve Obez Bireylerde Kardiyovaskiiler Risk Faktorlerinin Kontroliinde Diyetin
Etkinligi

Effectiveness of Diet in Controlling Cardiovascular Risk Factors in Overweight and Obese
Individuals

Eda Tiire!” ®, Ertan Mert?

! Samsun Universitesi Tip Fakiiltesi, Aile Hekimligi Anabilim Dali
2 Mersin Universitesi Tip Fakiiltesi Aile Hekimligi Anabilim Dali

Oz

Amag: Bu c¢alisma, fazla kilolu ve obez bireylerde uygulanan standardize edilmis, kisiye uyarlanmig diyet miidahalesinin kardiyovaskiiler risk
faktorleri ve Framingham risk skoru ile hesaplanan 10 yillik kardiyovaskiiler hastalik (KVH) riski ile iligkisini degerlendirmeyi amagladi.

Gerec¢ ve Yontem: Prospektif ve miidahale temelli olarak planlanan bu ¢alisma, Ocak—Agustos 2013 tarihleri arasinda bir {iniversite hastanesinin
aile hekimligi kliniginde yiiriitiildi. Viicut kitle indeksi >25 kg/m? olan 205 birey (178 kadin, 27 erkek) caligmaya dahil edildi. Katilimcilara altt
ay siireyle standardize edilmis, kisiye uyarlanmis diyet programi uygulandi. Miidahale 6ncesi ve sonrasinda viicut kitle indeksi, bel ¢evresi, kan
basinci, aglik kan sekeri, hemoglobin Alc, total kolesterol, LDL, HDL ve trigliserid diizeyleri degerlendirildi. On y1llik KVH riski Framingham
risk skoru ile hesaplandi. Diyet dncesi ve sonrasi dl¢limler paired-samples t testi ile karsilagtirildi.

Bulgular: Diyet miidahalesi sonrasinda viicut kitle indeksi, bel ¢evresi, kan basinci ile glisemik ve lipid parametrelerinde istatistiksel olarak
anlamli olmayan, ancak klinik agidan olumlu kabul edilebilecek iyilesme egilimleri gézlendi. Kadinlarda HbAlc >6,5 oran1 %25’ten %10°a,
erkeklerde %50’den %40,9’a geriledi. Evre 1 hipertansiyon orani kadilarda %22,5’ten %7,3’e, erkeklerde %33,3’ten %11,1 ¢ diistii. En belirgin
ve istatistiksel olarak anlamli bulgu, Framingham risk skorundaki azalmaydi (p<0,05).

Sonug: Standardize edilmis, kisiye uyarlanmis diyet miidahalesi, kardiyometabolik risk gostergelerinde olumlu degisim egilimi ve Framingham
risk skorunda anlamli azalma ile iligkili bulundu. Ancak kontrol grubunun bulunmamasi, gézlenen degisikliklerin yalnizca miidahaleye
baglanmasint sinirlandirmaktadir. Bulgular, beslenme temelli yaklagimlarin kardiyovaskiiler risk profilini iyilestirmede katki saglayabilecegini
diistindiirmektedir.

Anahtar Kelimeler: Obezite; Kalp ve Damar hastaliklari; Risk faktorleri; Diyet

Abstract

Objective: This study aimed to evaluate the association of a standardized, individualized dietary intervention with cardiovascular risk factors and
the 10-year cardiovascular disease (CVD) risk estimated by the Framingham risk score in overweight and obese individuals.

Materials and Methods: This prospective, intervention-based study was conducted at the family medicine clinic of a university hospital between
January and August 2013. A total of 205 individuals (178 women, 27 men) with a body mass index (BMI) >25 kg/m? were included. Participants
followed a standardized, individualized diet program for six months. Body mass index, waist circumference, blood pressure, fasting blood glucose,
hemoglobin Alc, total cholesterol, LDL, HDL, and triglyceride levels were assessed before and after the intervention. Ten-year CVD risk was
calculated using the Framingham risk score. Pre- and post-intervention measurements were compared using the paired-samples t-test.

Results: After the dietary intervention, favorable trends were observed in body mass index, waist circumference, blood pressure, and glycemic and
lipid parameters, although these changes did not reach statistical significance. The proportion of women with HbAlc >6.5% decreased from 25% to
10%, and that of men from 50% to 40.9%. The prevalence of stage 1 hypertension declined from 22.5% to 7.3% in women and from 33.3% to 11.1%
in men. The most prominent and statistically significant finding was the reduction in the Framingham risk score (p<0.05).

Conclusion: A standardized, individualized dietary intervention was associated with favorable changes in cardiometabolic risk markers and a
significant reduction in the Framingham risk score. However, the absence of a control group limits attribution of these changes solely to the
intervention. These findings suggest that nutrition-based approaches may contribute to improving the cardiovascular risk profile.

Keywords: Obesity; Cardiovascular diseases; Risk factors; Diet
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Giris

Kardiyo-Vaskiiler Hastaliklar (KVH), tiim diinyada
oldugu gibi Tiirkiye’de de en onemli mortalite ve
morbidite nedenlerinden biridir. Diinya Saglik
Orgiitii (DSO) verilerine gére her yil yaklasik 17
milyon kisi KVH nedeniyle yasamini kaybetmekte
ve bu sayr tiim Oliimlerin iigte birine karsilik
gelmektedir (1). Tirkiye Cumhuriyeti Saglik
Bakanlig1 tarafindan yayinlanan Tiirkiye Beslenme
ve Saghk Arastirmast 2023 raporuna gore,
tilkemizde erigkin bireylerin yaklasik ticte biri fazla
kilolu ve tigte biri obez olup, bu durum KVH igin
baslica risk faktorlerinden birinin giderek arttigini
gostermektedir  (2). Benzer sekilde, Tiirk
Kardiyoloji Dernegi’nin Tirkiye Kalp Saghigi
Raporu 2024’tinde, koroner kalp hastaliklarinin
prevalansinin artmaya devam ettigi ve Oniimiizdeki
on yil i¢ginde koroner kalp hastasit sayisinin 5,6
milyona ulagmasinin beklendigi bildirilmistir (3).

Obezite, KVH i¢in en giiclii degistirilebilir risk
faktorlerinden biridir. Kiiresel 6l¢ekte yapilan genis
kohort ¢alismalari, artan viicut Kkitle indeksinin
(VKI) hem KVH hem de tiim nedenlere bagl
mortaliteyle dogrudan iligkili oldugunu ortaya
koymustur (4-7). Ayrica obezite; hipertansiyon,
dislipidemi, insiilin direnci ve Tip 2 Diyabet gibi
diger kardiyometabolik risk faktorleriyle siklikla
birlikte goriilerek KVH  riskini  katlanarak
arttirmaktadir. Bu nedenle obezite ile miicadele,

KVH’nin primer korunmasinda temel stratejilerden
biri olarak kabul edilmektedir (8,9).

Son yillarda yapilan ¢cok sayida randomize kontrollii
calisma, yasam tarz1 degisikliklerinin ve 6zel diyet
yaklasimlarimin  KVH  riskini diizeyde
azaltigimi ~ gostermistir. Ornegin,  Dietary
Approaches to Stop Hypertension (DASH) diyeti ile
yapilan bir meta-analiz, bu diyetin kan basincini
ortalama 8-14 mmHg disiirdigini ve LDL
kolesterol diizeylerinde belirgin azalma sagladigini
bildirmistir (10,11). Benzer sekilde, Akdeniz diyeti
ile yapilan prospektif bir c¢alismada, major
kardiyovaskiiler olay riskinde %30’a varan azalma
gbzlenmistir (12). Diisiik karbonhidratli diyetler de

anlamh

diisiik yagh diyetlere kiyasla daha fazla kilo kaybi1
saglayarak VKI, trigliserid ve Hemoglobin Alc
diizeylerini iyilestirmistir (13,14).

Kisiye 6zel beslenme yaklasimlarina yonelik gilincel
calismalar, kisilerin  genetik, metabolik ve
davranigsal 6zelliklerine uygun diyetlerin KVH risk
faktorleri daha etkili olabilecegini
gostermektedir. Yakin zamanda yapilan randomize
kontrollii  c¢alismalar, kisiye beslenme
miidahalelerinin  damar  fonksiyonunu, kan
basincini, lipid profillerini ve glisemik kontrolii
anlamli diizeyde iyilestirdigini bildirmistir. Bu
bulgular, obez bireylerde bireysellestirilmis
beslenme programlarinin sadece kilo kaybini degil,

uzerinde

Ozel

ayn1 zamanda kardiyovaskiiler risk profilini de
olumlu etkileyebilecegini diisiindiirmektedir (15).

KVH riskinin 6ngoriilmesinde klinik uygulamada
yaygin olarak kullanilan modellerden biri olan
Framingham risk skoru, yas, cinsiyet, kan basinci,
lipid diizeyleri, sigara kullanim1 ve diyabet varlig
gibi degiskenleri kullanarak 10 yillik KVH riskini
hesaplamaktadir (16). Bu skorun ozellikle geng
erigkinlerde dahi  gelecekteki KVH  riskini
ongdrmede gilivenilir oldugu gosterilmistir (17).
Son donemde yapilan bazi ¢aligmalar, yasam tarzi
degisiklikleri ile bu skorun kisa siirede anlamli
diizeyde azaltilabildigini ortaya koymustur (15,17).

Bu baglamda, obez bireylerde uygulanan kisiye 6zel
beslenme miidahalelerinin sadece kilo kaybi degil,
ayn1 zamanda kardiyovaskiiler risk faktorlerini ve
uzun dénem KVH riskini azaltmadaki etkisini
degerlendirmek giderek 6nem kazanmaktadir. Bu
calisma,fazla kilolu ve obez bireylerde standardize
edilmis, kisiye uyarlanmis diyet miidahalesinin
kardiyovaskiiler risk faktorleri (VKI, bel cevresi,
kan basinci, glisemik ve lipid parametreleri) ile
Framingham risk skoru ftizerinden hesaplanan 10
yillik KVH riski {izerine etkisini
amaclamaktadir.

incelemeyi

Gerec ve Yontem

Bu c¢alisma, prospektif, miidahale temelli bir
arastirma olarak planlanmis ve Ocak—Agustos 2013
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tarihleri arasinda, Mersin Universitesi T1p Fakiiltesi
Aile Hekimligi Anabilim Dali’nda
gergeklestirilmistir.  Calismanin  evreni, Mersin
Universitesi aile hekimligi poliklinigine 6 aylik siire
zarfinda bagvuran yaklasik 450 fazla kilolu ve obez
hastadan olugsmaktadir. Bu evrenden basit rastgele
ornekleme yontemiyle calismaya 205 hasta (178
kadin, 27 erkek) dahil edilmistir. Evren, 6rneklem
hesaplamasinda %95 giiven aralig1 ve %35 hata pay1
ile temsil edilmektedir.

10 y1illik koroner kalp hastaligi risk hesaplanmasinda
cinsiyete gore farklilik gosteren, 30-74 yas arasi
vakalara uygulanan ve ‘'Framingham Kalp
Calismast' sonuglarina dayanilarak
olusturuldugundan caligmaya 30 yas istii bireyler
dahil edildi.

Calismaya dahil edilme kriterleri; 30 yas ve lizerinde
olmak, viicut kitle indeksinin (VKI) >25 kg/m?
olmasi ve bel c¢evresinin kadinlarda >80 cm,
erkeklerde >94 cm olarak belirlenmesi seklinde
tamimlanmigtir.  Diyet  siireci  boyunca ilag
tedavisinde, sigara/alkol kullaniminda veya fiziksel
aktivite diizeyinde belirgin degisiklik olan bireyler
analiz dis1 birakildi.

Veri toplama siirecinde katilimcilarin ayrintili 6yki
ve fizik muayeneleri yapildiktan sonra; yas, cinsiyet,
kronik hastalik oykiisii, kullanilan ilaglar, fiziksel
aktivite durumu, sigara ve alkol kullanimi gibi
demografik ve yasam tarzi verileri ile birlikte,
antropometrik 6l¢iimler (boy, viicut agirligi, VKI,
bel c¢evresi), kan basmci ve laboratuvar
parametreleri (A¢lik kan sekeri, Hemoglobin Alc
(HbA1c), total kolesterol, LDL-kolesterol, HDL-
kolesterol, trigliserit) kaydedildi. Tim dl¢timler hem
ilk bagvuruda hem de alt1 aylik diyet tedavisi
tamamlandiktan sonra tekrarland.

Katilimcilarin =~ Olgiimleri  standardize  edilmis
yontemlerle gergeklestirildi. Viicut Kitle Indeksi
(VKI), kilogram cinsinden a@irhgin  boy
uzunlugunun metre cinsinden karesine
boliinmesiyle (kg/m?) hesaplandi ve <24,9 normal,
25,0-29,9 fazla kilolu, 30,0-34,9 Evre 1 obez, 35,0—
39,9 Evre 2 obez ve >40 Evre 3 obez olarak
siiflandirildi. Bel c¢evresi oOl¢iimii, ayakta dik

pozisyonda, arkus kostaryum ile spina iliaka anterior
superior arasindaki en genis noktadan yapildi. Kan
Olgtimleri, edilmis
sfingomanometre ile uygun teknik kullanilarak
gerceklestirildi ve JNC-7 kriterlerine gore optimal,
prehipertansif, evre 1 ve evre 2 hipertansif olarak
degerlendirildi. Ac¢hk kan sekeri <110 mg/dl
normal, 110-125 mg/dl riskli ve >126 mg/dl
diyabetik; HbAlc <5,7 normal, 5,7-6,4 prediyabetik
ve >6,5 diyabetik olarak siniflandirildi. Lipid profili,
Framingham Risk Skoru esik degerlerine gore
tanimlandi: total kolesterol <200, 200-239 ve >240
mg/dl; LDL <130, 130-159 ve >160 mg/dl; HDL
<40, 40-59 ve >60 mg/dl; trigliserid <150 ve >150
mg/dl.

basinci standardize

Katilimcilara kilo kayb1 amacl standardize edilmis,
programi uygulandi.
Programlar diizenlenirken katilimcilarin
komorbiditeleri ve metabolik durumlar1 goz oniinde
bulundurularak kisiye 06zgli kalori ve igerik

modifikasyonlar1 yapildi.

kisiye uyarlanmig diyet

Katilimcilarin 10 yillik kardiyovaskiiler hastalik
riski, Framingham risk skoru kullanilarak
hesaplandi (13). Bu model yas, cinsiyet, sistolik kan
basinci, total kolesterol, HDL-kolesterol, sigara
kullanim1 ve diyabet degiskenlerini igcermektedir.

Veriler IBM SPSS Statistics for Windows, Version
22.0 (IBM Corp., Armonk, NY, USA) programinda
analiz edildi. Diyet Oncesi ve sonrast Olgiimler
karsilastirilirken eslestirilmis gruplarda farklarin
testi (paired-samples t test) kullanildi; varyans
homojenligi Pitman—Morgan testi ile
degerlendirildi. p<0,05 degeri istatistiksel olarak
anlamli kabul edildi.

Bu ¢alisma, Mersin Universitesi Tip Fakiiltesi Tibbi
Aragtirmalar Etik Kurulu’nun 19.07.2012 tarihli ve
2012/256 numarali onay: ile yiiriitildi. Calisma
yapilirken Helsinki Bildirgesi ilkelerine uygun
hareket edilmistir.

Bu calisma Aile hekimligi alaninda yapilmis bir
tipta uzmanlik tezinden tiiretilmistir.
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Bulgular

Calismaya toplam 205 birey dahil edilmistir;
bunlarin %86,8°1 (n=178) kadin, %13,2’si (n=27) ise
erkektir. Katilimcilarin en genci 30, en yaslist 69
yasindadir. Tiim 6rneklemin yas ortalamasi yaklagik
46 yil olup kadinlarda 45,5+8,8 yil, erkeklerde
49,8+10,2 yil olarak saptanmistir. Yas dagiliminda
kadinlar en sik 4044 yas, erkekler ise 50—54 yas
araliginda yer almistir. Calisma popiilasyonunun
sigara kullanim Ozellikleri degerlendirildiginde,

toplam 57 bireyin (%27,8) aktif sigara i¢icisi oldugu
saptanmistir. Kronik hastalik durumu
incelendiginde, katilimcilarin 68’inde (%33,2) en az
bir kronik hastaligin var oldugu belirlenmistir.
Antropometrik degerlendirmede, baslangic seviyesi
bel ¢evresi Olglimleri kadinlarda 110,42 + 12,5 cm,
erkeklerde ise 111,52 + 10,2 cm olup her iki
cinsiyette de abdominal obezite ile uyumlu
bulunmustur (Tablo 1).

Tablo 1. Vakalarin Temel Demografik ve Klinik Ozellikleri

Degisken Kadin (n=178) Erkek (n=27) Toplam (n=205)
Yas ortalamasi (yil) 46,3+ 9,6 50,9+11,0 46,9 £ 9.8
30-34 yil 22 (12,4) 3(11,1) 25 (12,2)
35-39 yil 26 (14,6) 1(3,7) 27 (13,2)
4044 yil 38 (21,3) 5 (18,5) 43 (20,9)
45-49 yil 22 (12,4) 1(3,7) 23 (11,2)
50-54 yil 28 (15,7) 7 (25,9) 35 (17,1)
55-59 yil 25 (14,0) 3(11,1) 28 (13,7)
60-64 yil 12 (6,7) 4 (14,8) 16 (7,8)
65-69 yil 5(2,8) 3(11,1) 7 (3,4)
Sigara kullanimi n (%) 25 (14,0) 11 (40,7) 57 (27,8)
Kronik hastalik varligi n (%) 59 (33,1) 9 (33,3) 68 (33,2)
Baslangic seviyesi bel ¢evresi (cm) 110,42 + 12,5 111,52+10,2

Alt1 aylik standardize edilmis kisiye 6zel beslenme
programi sonrasinda katilimecilarin  viicut  kitle
indeksi dagilimlarinda daha diisiik risk smiflarina
dogru belirgin bir yonelim goézlenmistir. Diyet
oncesinde bireylerin yaklasik yaris1 Evre 1 obezite
grubunda yer alirken (%48,3), bu oran miidahale
sonrasinda  %37,6’ya  gerilemistir. Evre 2
(%19,0’dan %14,6’ya) ve Evre 3 obezitedeki
(%13,2’den  %7,8’¢) azalmalar da bu egilimi
desteklemistir. Buna karsilik, fazla kilolu sinifindaki
birey oraninin %19,5’ten %40,0’a yiikselmesi,
katilimcilarin yiiksek riskli obez gruplarindan daha
distik  riskli  kategorilere  ge¢is  yaptigim
gostermektedir. Tiim degiskenlerde yon olumlu
olmakla birlikte, istatistiksel olarak anlamli bir
farklilik saptanmamaistir (p>0,05) (Tablo 2).

Bel c¢evresi agisindan degerlendirildiginde,
kadinlarin bel ¢evresi ortalamasi 110,42+12.5

cm’den 107,41£12,7 cm’ye; erkeklerin ise
111,52+10,2 cm’den 108,19+9,8 cm’ye gerilemistir.
Her iki cinsiyette bel ¢evresinde azalma yoniinde bir
egilim olmakla birlikte, bu degisiklikler istatistiksel
olarak anlamli bulunmamistir (p>0,05). Miidahale
sonrasinda da katilimcilarin bel ¢evrelerinin riskli
aralikta kaldig1 belirlenmistir.

Kan basinct agisindan degerlendirildiginde,
program sonrast dagilimlarin daha diisiik risk
kategorilerine kaydigi gorilmiistiir. Optimal kan
basinci olan bireylerin orant %22,4’ten %32,2’ye
yiikselirken, prehipertansiyon orant %47,3’ten
%158,5’e cikmistir. Miidahale oOncesi %23,9 olan
Evre 1 hipertansiyon oranmnin %7,3’e diismesi
dikkat ¢ekicidir. Evre 2 hipertansiyon oraninin
%6,3’ten  %]1,5°¢ inmesi de bu sonucu
desteklemektedir. Ancak kan basinci
siniflamalarindaki ~ bu  iyilesmelere = ragmen
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istatistiksel anlamlilik elde edilememistir (p>0,05)
(Tablo 2).
Glisemik parametrelerde de benzer sekilde olumlu
bir iyilesme egilimi gozlenmistir. Ac¢lik kan sekeri
<110 mg/dl olan bireylerin oran1 %82,0’den
%87,8’e cikmistir. Prediyabet aralig1 olarak kabul
edilen 110-125 mg/dl diizeylerindeki oran
%13,7’den  %9,8’¢  diiserken, >126 mg/dl
diizeyindeki diyabetik aralikta yer alan birey orani
%4,4’ten %2.,4’e gerilemistir. Bu sonuclar glisemik
kontrolde klinik agidan olumlu bir gelismeye isaret
etmekle birlikte, degisiklikler
bulunmamastir (p>0,05) (Tablo 2).
Lipid profili incelendiginde total kolesterol,
LDL, HDL ve trigliserid diizeylerinde genel bir

anlamli

tyilesme egilimi izlenmistir. Total kolesterol igin

240-279 mg/dl diizeyindeki bireylerin orani
%]14,6’dan  %11,7°ye gerilemis, daha diisiik
siniflarda  hafif artiglar  saptanmistir.  LDL

kolesteroliin en yiiksek risk grubundaki birey orani
%12,2’den %6,8’e diiserken, orta risk kategorisinde
kiigiik bir artis gorilmiistiir. HDL kolesteroliin
koruyucu araliktaki birey orani (>59 mg/dl) hafifge
gerilemis olsa da trigliserid i¢cin <150 mg/dl
diizeyindeki bireylerin oran1 %68,3’ten %71,2’ye
yiikselmistir. Bu bulgular, lipid metabolizmasinin
miidahale sonrast genel olarak olumlu yonde
etkilendigini gostermektedir; ancak tim
degisiklikler i¢in p>0,05 bulunmustur (Tablo 2).

Tablo 2. Vakalarin Standardize Edilmis Kisiye Ozel Beslenme Programi Oncesi ve Sonrasi Kardiyometabolik

Risk Gostergelerinin Dagilimi (%)

Diyet Oncesi Diyet Sonrasi p

n % n %
VKi
25-29,9 40 19,5 82 40
30-34,9 99 48,3 77 37,6

>0,05

35-39,9 39 19 30 14,6
40 tizeri 27 13,2 16 7,8
Kan Basinci (mmHg)
Optimal 46 22,4 66 32,2
Pre-Hipertansiyon 97 47,3 120 58,5 50.05
Evre-1 Hipertansiyon 49 23,9 15 7,3 '
Evre-2 Hipertansiyon 13 6,3 3 1,5
Aclik kan sekeri
<110 168 82,0 180 87,8
110 - 125 28 13,7 20 9,8 >0,05
> 125 9 4.4 5 2,4
Total kolesterol (mg/dl)
<160 21 10,2 27 13,2
160 - 199 78 38,0 79 38,5
200 - 239 69 33,7 68 33,2 >0,05
240 - 279 30 14,6 24 11,7
> 279 7 34 7 3,4
LDL kolesterol (mg/dl)
<100 55 26,8 53 25,9
100 - 129 64 31,2 70 34,1 >0,05
130 - 159 55 26,8 60 29,3

38



Fazla Kilolu ve Obez Bireylerde Kardiyovaskiiler Risk Faktérlerinin Kontroliinde Diyetin Etkinligi | Int J Tokat Med Sci

160 - 189 25 12,2 14 6,8
> 189 6 2,9 8 3,9
HDL kolesterol (mg/dl)
<35 12 59 12 59
35-44 42 20,5 51 24,9
45 - 49 29 14,1 29 14,1 >0,05
50 - 59 60 29,3 56 27,3
> 59 61 29,8 57 27,8
Trigliserid (mg/dl)
<150 140 68,3 146 71,2
>0,05
> 149 65 31,7 59 28,8
Bulgular arasinda en dikkat c¢ekici sonug, gruplarinda ortaya ¢ikmistir. Erkeklerde ise 55-59

Framingham risk skoruna gore hesaplanan 10 yillik
kardiyovaskiiler  hastalik  riskindeki
azalmadir. Standardize edilmis kisiye 6zel beslenme
programi sonrasinda hem kadinlarda hem erkeklerde
KVH riskinde diisiis oldugu  gorilmiistiir.
Kadinlarda en belirgin azalma 55-59 yas (%13,3’ten
%11,6’ya) ve 60-64 yas (%15,6’dan %13,2’ye)

anlaml

yas grubunda %13,3’ten %10,6’ya, 65-69 yas
grubunda ise  %23,1’den  %20,3’e  diisiis
kaydedilmistir. Yas gruplar arasindaki bu azaltict
etki farklilik gostermekte olsa da toplam sonuglar,
beslenme miidahalesinin genel kardiyovaskiiler risk
tizerinde istatistiksel olarak anlamli bir iyilesme
sagladigin ortaya koymustur (p<0,05) (Tablo 3).

Tablo 3. Yas Grubu ve Cinsiyete Gore Standardize Edilmis Kisiye Ozel Beslenme Programi Oncesi ve
Sonrasi Framingham 10 Yillik Kardiyovaskiiler Hastalik Riski (%)

Kadin Kadin Erkek Erkek
Yas Grubu Once %* Sonra % Once %* Sonra % P
30-34 1,0 1,0 1,3 1,3
35-39 1,7 1.4 6,0 4.1
40-44 3,6 3,1 5,2 50
45-49 5,2 4.8 7,1 6,2 <0.05
50-54 9,4 7,7 20,2 18,4
55-59 13,3 11,6 13,3 10,6
60-64 15,6 13,2 18,8 16,7
65-69 13,9 13,6 23,1 20,3

Kardiyovaskiiler hastalik riski; yas, cinsiyet, LDL-kolesterol, HDL-kolesterol, kan basinci, diyabet ve sigara
icme parametreleri kullanilarak '10 yil i¢indeki kardiyovaskiiler hastalik riskini' dngérmeyi saglayan

Framingham risk skorlamasina gére hesaplanmistir.

** p degeri, tim yas gruplar birlikte degerlendirildiginde diyet oncesi ve sonrasi Framingham 10 yillik
kardiyovaskiiler hastalik riski arasindaki fark i¢in hesaplanmistir. Yas gruplarina 6zgii ayr1 p degerleri

hesaplanmamustir.

Genel olarak degerlendirildiginde, alt1 aylik
standardize edilmis ve kisiye uyarlanmis beslenme
programi sonrasinda calismaya katilan bireylerde

kardiyometabolik risk gostergelerinde degisim
egilimleri izlenmistir. Ozellikle Framingham risk
skorunda saptanan istatistiksel olarak anlaml
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diisiis, beslenme miidahalesi sonrasinda kisa siirede
dahi kardiyovaskiiler risk profilinde olumlu yonde
bir degisimle iliskili olabilecegini
diistindiirmektedir.

Tartisma

Bu c¢alismada, fazla kilolu ve obez bireylerde
uygulanan standardize edilmis ve kisiye uyarlanmis
diyet miidahalesi sonrasinda kardiyovaskiiler risk
faktorlerinde genel olarak degisim egilimleri ve
Framingham risk skoru ile hesaplanan 10 yillik
kardiyovaskiiler hastalik istatistiksel
olarak anlamli bir azalma saptanmistir. Giincel
caligmalar, kisa ve orta siireli beslenme temelli
midahalelerin kardiyometabolik risk profiliyle
iliskili olabilecegini ve biitiinciil risk skorlarinin bu
degisimlere duyarli oldugunu gostermektedir (18).
Ayrica, genis kohort verilerine dayanan son donem

riskinde

analizler, birden fazla kardiyovaskiiler risk
faktoriinic  es olarak  hedefleyen
yaklagimlarin, toplam kardiyovaskiiler hastalik
riskinin azaltilmasiyla iligkili olabilecegini ortaya
koymaktadir (19). Bu bulgular, beslenme
miidahalelerinin yalmizca tekil risk faktorleri
tizerinden degil, bitiinciil kardiyovaskiiler risk

degerlendirmeleri agisindan da klinik olarak

zamanl

anlamli olabilecegine igaret etmektedir.

Viicut kitle indeksi ve bel c¢evresinde gozlenen
azalma egilimleri diyetle saglanan kilo kaybinin
kardiyometabolik risk T{izerinde potansiyel bir
tyilesme ile iliskili olabilecegini diisiindiirmektedir.
Guncel kamtlar, fazla kiloluluk ve obezitenin
kardiyovaskiiler hastalik ytikiinii arttirdigini ve kilo
kaybmin metabolik risk kiimelenmesi ile iligkili
parametrelerde klinik agidan anlamli kazanimlar
saglayabildigini gostermektedir (20,21). Ayrica bel
cevresi Olglimii, visseral yaglanmayr daha iyi
yansitmasi  nedeniyle kardiyometabolik  risk
ongoriisiinde VKI’ye ek ve bagimsiz bilgi saglayan
bir belirtec olarak vurgulanmaktadir (22). Bu
caliysmada her 1iki parametredeki distsler
istatistiksel anlamliliga ulasmasa da, degisimin
yonii giincel literatiirle uyumludur ve klinik agidan
dikkate degerdir.

Kan basincinda gozlenen diisiis egilimi, beslenme
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temelli yasam tarzi degisikliklerinin kan basinci
kontroliindeki roliinli vurgulayan giincel literatiirle
uyumludur. Son yillarda yayimlanan sistematik
derlemeler ve semsiye derlemeler; sodyum aliminin
kisitlamasi, kilo kaybi ve besin Oriintlisiiniin
iyilestirilmesine dayali yaklasimlarin sistolik ve
diyastolik kan basincinda klinik agidan anlaml
azalmalarla iliskili oldugunu gostermektedir (23—
25). Ozellikle DASH diyetinin hipertansiyonu olan
ve olmayan eriskinlerde kan basincim diisiirdiigii;
ayrica DASH ve Akdeniz diyetleri kapsaminda tuz
kisitlamasinin  kan basincini  azaltict  etkiyi
giiclendirebilecegi bildirilmektedir (23,24). Kronik
hastaligt olan bireylerde yapilan randomize
kontrollii ¢alismalarin meta-analizi de DASH
temelli beslenme diizenlemelerinin kan basincina
ek olarak metabolik risk  gostergelerinde
tyilesmelerle iligkili olabilecegini desteklemektedir
(26). Bizim g¢alismamizda da o6zellikle kadinlarda
hipertansif kategorilerden daha diisiik riskli kan
basinci kategorilerine dogru bir gecis egiliminin
izlenmesi, standardize edilmis ve kisiye uyarlanmis
beslenme miidahalesinin kan basinct kontroliine
potansiyel katkisi olabilecegini diistindiirmektedir;
ancak kontrol grubunun bulunmamasi, miidahale
stiresinin gorece kisa olmasi ve erkek alt grubunun
siirlt 6rneklemi nedeniyle bu bulgularin nedensel
bir iliski seklinde yorumlanmasi temkinli
yapilmalidir.

Glisemik  parametrelerde  gozlenen
egilimleri, beslenme temelli miidahalelerin
glisemik kontrol iizerindeki etkilerini degerlendiren
literatlirle uyumludur. Enerji igerigi
eslestirilmis  diistik  karbonhidrath  diyetlerin
glisemik kontrol ve Hemoglobin Alc gibi
gostergelerde iyilesme ile iligkili olabilecegi
sistematik  derlemeler ve  meta-analizlerde
bildirilmistir (27,28). Ayrica diisiikk karbonhidrath
beslenme oriintiilerinin metabolik sendrom riski ile
ters yonde iliskili olabilecegini gosteren gozlemsel
veriler mevcuttur (29). Bunun yaninda mobil saglik
(mHealth) uygulamalariyla desteklenen beslenme
miidahalelerinin glisemik sonuglarda iyilesme
saglayabildigi  gosterilmistir  (30). Mevcut
calismada 6zellikle kadinlarda HbAlc >6,5 olan

lyilesme

giincel
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bireylerin oraninda izlenen azalma, standardize
edilmis ve kisiye uyarlanmis diyet yaklagiminin
glisemik kontrol iizerinde potansiyel bir katki
saglayabilecegini diisiindiirmekle birlikte, kontrol
grubu bulunmamasi ve takip stiresinin sinirli olmasi
nedeniyle bulgular temkinli yorumlanmalidir.

Lipid parametrelerinde izlenen diisiis egilimi, diyet
kilo  kontrolii  miidahalelerinin  lipid
metabolizmasi tlizerindeki etkilerini degerlendiren
literatiirle uyumludur. Klinik ve deneysel veriler,
Oriintlistiniin  iyilestirilmesiyle total
LDL kolesterol diizeylerinde
genellikle smirli ancak olumlu yonlii iyilesmeler
beklenebilecegini, HDL kolesterol yanitinin ise
kisa vadede daha degisken olabilecegini
gostermektedir (31). Giincel semsiye derlemeler,
kilo kontrolii miidahalelerinin lipid profili
tizerindeki

Ve

beslenme

kolesterol ve

miidahale  siiresi
yakindan iligkili oldugunu
vurgulamaktadir (32). Sistematik derleme ve meta-
analizler, trigliserid diizeylerindeki azalmanin kilo
kaybinin erken donemlerinde daha belirgin
olabildigini, LDL HDL diizeylerindeki
lyilesmelerin ise daha uzun siireli miidahaleler

gerektirdigini bildirmektedir (33). Bu ¢alismada

etkilerinin ve

surdirilebilirlikle

Ve

lipid parametrelerinde gozlenen istatistiksel olarak
siirl ancak olumlu yonlii degisimler, miidahale
stiresinin gorece kisa olmasi ve lipid yanitlarinin
heterojen dogast dikkate alindiginda literatiirle
uyumlu bir egilime isaret etmekte olup, sonuclar bu
smirhiliklar cercevesinde degerlendirilmelidir.

Bu c¢alismanin en dikkat cekici ve istatistiksel
olarak anlaml1 bulgusu, Framingham risk skoru ile
hesaplanan 10 yillik kardiyovaskiiler hastalik
riskinde saptanan azalmadir. Giincel caligmalar,
diyet ve yasam tarzi miidahalelerinin yalnizca tekil
risk faktorlerini degil, Framingham risk skoru gibi
biitiinciil kardiyovaskiiler risk gostergelerini de
olumlu yonde etkileyebildigini gostermektedir
(34,35). Ogzellikle kilo kaybini hedefleyen
beslenme miidahaleleri ve diyet kalitesindeki
tyilesmenin, 10 wyillik kardiyovaskiiler risk
skorlarinda anlamli diisiislerle iliskili oldugu
bildirilmistir (35,36). Randomize ve miidahale
temelli caligmalarda, enerji kisitlamasina dayali
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diyet yaklasimlarmin ve kilavuzlara uyumlu
beslenme  diizenlerinin  kisa dahi
kardiyovaskiiler ~— risk  profilinde  iyilesme
saglayabildigi gosterilmistir (34,37). Ayrica genis
Olcekli popiilasyon temelli analizler, yasam tarzi
bilesenlerinin  bir arada ele almmasmin
kardiyovaskiiler riskin azaltilmasinda belirleyici
oldugunu vurgulamaktadir (38). Mevcut ¢alismada

surede

miidahale siiresinin gorece kisa olmasina ragmen
ozellikle ileri yas gruplarinda daha belirgin risk
azalmasi izlenmis olmasi, diyet miidahalesinin
kardiyovaskiiler modifiye  edilebilir
bilesenleri etkili olabilecegini
distindiirmektedir. Bununla birlikte, orneklem
blytkligiiniin simnirli  olmasi, erkek katilimer
sayisinin disiik kalmasi ve takip siiresinin kisa
olmasi bulgularin genellenebilirligini kisitlayan

riskin
lizerinde

onemli smirliliklar olup, sonuglar bu cergevede
temkinli yorumlanmalidir.

Sonug olarak; bu calisma fazla kilolu ve obez
bireylere uygulanan standardize edilmis ve kisiye
diyet = miidahalesi  sonrasinda
kardiyovaskiiler risk faktorleri ve Framingham risk
skoru ile hesaplanan 10 yillik kardiyovaskiiler
hastalik riskinde degisimleri
degerlendirmistir. Bulgular, kisa siireli diyet
miidahalesi sonrasinda viicut kitle indeksi, bel
cevresi, basinci, glisemik ve lipid
parametrelerinde istatistiksel olarak sinirli olmakla
birlikte olumlu yonde degisim egilimleri izlendigini
gostermektedir. En  dikkat ¢ekici  bulgu,
Framingham risk skorunda saptanan istatistiksel
olarak anlamli azalma olup, bu degisimin diyet

uyarlanmig

gbzlenen

kan

miidahalesiyle iligkili olabilecegi diistiniilmektedir.

Calismada kontrol grubunun bulunmamasi
nedeniyle gozlenen degisikliklerin yalnizca diyet
miidahalesine atfedilmesi miimkiin degildir. Bu
nedenle sonuglar nedensel bir etki gdstergesi olarak
degil, diyet miidahalesiyle iligskili gozlemsel
bulgular olarak degerlendirilmelidir. Bununla
birlikte, ozellikle ileri yas gruplarinda izlenen
kardiyovaskiiler risk azalmasi, standardize edilmis
ve kisiye uyarlanmis beslenme yaklagimlarinin
obez bireylerde biitlinciil kardiyometabolik risk
profilinin iyilestirilmesiyle iliskili olabilecegine
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isaret etmektedir.

saglik hizmetlerinde obez
bireylere  yonelik  beslenme  danismanlig
uygulamalarinin, yalnizca kilo degisimini degil;
kan basinci, glisemik ve lipid parametreleri ile
kardiyovaskiiler risk skorlarin1 da kapsayacak
sekilde yapilandirilmasi 6nemlidir. Bu yaklagimin
diyetisyen—hekim is birligi iginde ve davranis
degisikligini destekleyen ¢ok disiplinli modellerle
stirdiiriilmesi, klinik uygulamada anlamli katkilar
saglayabilir. Bununla birlikte, bu bulgularin
dogrulanmas1 nedensel iligkilerin ortaya
konulabilmesi i¢in kontrol gruplu, daha uzun siireli
ve genis Orneklemli randomize ¢aligsmalara ihtiyag
vardir.

Cikar Catismasi: Yazarlar
olmadigini beyan etmektedir.

Birinci basamak

A~

cikar catigmast

Finansman: Bu arastirma herhangi bir fonlama
kurulusu/sektoriinden hibe almamustir.

Etik Beyan: Calisma, Mersin Universitesi Tip
Fakiiltesi Tibbi Arastirmalar Etik Kurulu’nun
19.07.2012 tarihli ve 2012/256 numaral1 onayi ile
yiriitiildi. Calisma yapilirken Helsinki Bildirgesi
ilkelerine uygun hareket edilmistir. Bu ¢alisma Aile
hekimligi alaninda yapilmig bir tipta uzmanlik
tezinden tiiretilmistir.

Tesekkiir: Yazarlar, Mersin Universitesi Tip
Fakiiltes1 Aile Hekimligi Anabilim Dali
calisanlarina arastirma siirecindeki destekleri icin
tesekkiir etmektedir.

Yazarlarin katkilar1: Arastirma fikri: ET, EM;
Calismanin tasarimi: EM; Verilerin toplanmast:
ET; Verilerin analiz edilmesi: ET, EM; Calisma
icin verilerin yorumlanmasi: ET, EM; Taslak
makalenin yazilmasi: ET; Makalenin elestirel gozle
incelenmesi: EM; Makale son halinin onaylanmasi:
ET, EM.
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Burnout, hopelessness, depression and anxiety levels in research assitants during COVID_19
process

Aragtirma gorevlilerinde COVID-19 siirecinde tiikenmislik, umutsuzluk, depresyon ve anksiyete
dizeyleri
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Abstract

Objective: The aim of this study was to investigate the prevalence of burnout, hopelessness, depression, and anxiety among research assi stants
working in a university hospital during the COVID-19 pandemic.

Material and Methods: 207 physicians working as research assistants were included in the research sample. Maslach Burnout Inventory, Beck
Hopelessness Inventory,Beck Depression Inventory, Beck Anxiety Inventory were applied to all participants through face-to-face questionnaire
interviews.

Results: In our study, research assistants exhibited moderate levels of emotional exhaustion, low levels of depersonalization, and moderate levels
of reduced personal accomplishment. In addition, participants reported low levels of hopelessness and mild levels of depression and anxiety.
Comparative analyses indicated that higher burnout scores were observed among research assistants who were exposed to stigmatization,
experienced the loss of a relative due to COVID-19, worked in surgical branches, were single, considered resignation, or reported a need for
psychiatric support. Similarly, higher levels of hopelessness, depression, and anxiety were observed among participants with similar
characteristics. Furthermore, correlation analyses revealed significant positive relationships of low to moderate strength between emotional
exhaustion, depersonalization, hopelessness, depression, and anxiety, and significant negative relationships of low to moderate strength with
personal accomplishment.

Conclusion: Maintaining health services effectively and with high quality is directly related to the well-being of healthcare professionals, both
physically and mentally. It seems functional to take measures to protect healthcare workers, to regularly evaluate them in terms of possible mental
effects, to provide social support, to plan mental health interventions and to carry out these interventions with an interdisciplinary team.

Keywords: COVID-19, Research Assistant, Burnout, Hopelessness, Anxiety, Depression

* This study was generated from data obtained from the author’s medical specialty thesis.

Oz

Amag: Bu caligmanin amaci, COVID-19 pandemisi siirecinde bir iiniversite hastanesinde gorev yapmakta olan arastirma gorevlilerinde
tilkkenmislik, umutsuzluk, depresyon ve anksiyete yayginliginin arastirilmasidir.

Gereg ve YOntem: Arastirma 6rneklemine arastirma gorevlisi olarak calisan 207 hekim alindi. Katilimceilarin timiine Maslach Tiikenmislik
Olgegi, Beck Umutsuzluk Olgegi, Beck Depresyon Olcegi, Beck Anksiyete Olgegi yiiz yiize anket goriismesi ile uygulands.

Bulgular: Calismamizda arastirma gorevlilerinde orta diizeyde duygusal tiikkenme, diisiik diizeyde duyarsizlasma ve orta diizeyde kisisel bagari
tilkenmisligi belirlenmistir. Ayrica katilimeilarin diigiik diizeyde umutsuzluk, hafif diizeyde depresyon ve anksiyete yasadigi goriilmiistiir.
Karsilagtirmali analizlerde; pandemi kosullarinda damgalanmaya maruz kalan, COVID-19 enfeksiyonu nedeniyle yakin kaybi yasayan, cerrahi
branslarda ¢alisan, bekar olan, istifa etmeyi diigiinen ve psikolojik destek ihtiyaci bildiren aragtirma gorevlilerinde tiiken mislik diizeylerinin daha
yiiksek oldugu saptanmustir. Benzer sekilde bu 6zelliklere sahip katilimeilarda umutsuzluk, depresyon ve anksiyete diizeylerinin daha yiiksek
oldugu gézlenmistir. Ayrica korelasyon analizlerinde; duygusal tiikkenme, duyarsizlasma, umutsuzluk, depresyon ve anksiyete diizeyleri arasinda
diistik ve orta diizeyde anlamli pozitif iligkiler, kisisel basar1 diizeyi ile ise diisiik ve orta diizeyde anlamli negatif iliskiler saptanmustir.

Sonug: Saglik hizmetlerinin etkin ve kaliteli bir sekilde siirdiiriilmesi, saglik ¢alisanlarinin gerek fiziksel gerekse ruhsal agidan iyi olus hali ile
dogrudan iligkilidir. Saglik calisanlarint korumaya yonelik Onlemlerin alinmasi, diizenli olarak olast ruhsal etkilenmeler agisindan
degerlendirilmesi, sosyal destegin saglanmasi, ruh sagligi miidahalelerinin planlanarak disiplinler aras1 ekiple bu miidahalelerin ger¢eklestirilmesi
islevsel goriinmektedir.

Anahtar Kelimeler: COVID-19, Aragtirma Gorevlisi, Tiikenmislik, Umutsuzluk, Anksiyete, Depresyon

* Bu ¢aligma, yazarin tip uzmanlik tezinden elde edilen verilerden olusturulmustur.
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Introduction

At the end of 2019, a group of pneumonia patients
of unknown cause emerged in Wuhan, Hubei
Province, China. This unidentified pneumonia was
thought to be caused by a novel coronavirus (CoV).
The World Health Organization (WHO) announced
on February 11, 2020 that the disease caused by this
new coronavirus will be called "COVID-19" (1).
COVID-19 has been officially declared a pandemic
by the World Health Organization as it has spread
rapidly to many countries (2).

It is known that mental health is significantly
affected by epidemics and COVID-19 (3). SARS
(Severe Acute Respiratory Failure Syndrome) has
been linked to severe psychiatric comorbidities such
as depression, panic attacks, anxiety attacks, suicide,
delirium, and psychotic symptoms. Studies
conducted on patients quarantined during MERS
(Middle East Respiratory Failure Syndrome) have
shown high rates of sleep disorders, anxiety and
depression. COVID-19 is a traumatic event that
affects every individual in the world (4). Fear of
getting sick, evaluations that the disease will infect
him and his family, that the place where he lives is
unsafe, and uncertainty about the course of the
disease can have negative effects on the mental
structure (5). Quarantine has come to the fore again
in COVID-19 (6). During the quarantine process,
adjustment disorders with depression and anxiety
symptoms and behavioral disorders are common. As
the quarantine is prolonged, depression, acute stress
disorder, post-traumatic ~ stress  disorders,
generalized anxiety disorder, panic disorder,
somatic symptom disorders, other mood disorders
and even psychosis may occur (5).

The COVID-19 pandemic is one of the most
important health crises of the century and has caused
serious consequences. The fact that healthcare
workers often have close contact with suspected or
confirmed COVID-19 cases increases the risk of
being infected, and in addition to the heavy
workload, they also face the fear of being infected
and infecting their loved ones (7). Inadequate
personal protective equipment, lack of contact with
their families, burnout, hopelessness, and exposure

to stigma cause significant deterioration in mental
health. The lack of definitive treatment raises a sense
of wulnerability among clinicians due to the
uncertain incubation period of the virus and possible
asymptomatic transmission (4).Studies have found a
high prevalence of depression and anxiety
associated with COVID-19 in doctors and nurses
(8). It has been shown that increased stress, anxiety,
depressive symptoms and insomnia in healthcare
workers are associated with various occupational
and sociodemographic information such as the
employee's gender, occupation, age, place of work,
and department (9).

In this study, we aimed to examine the levels of
burnout, hopelessness, depression, and anxiety
among research assistants working at Sivas
Cumbhuriyet University Hospital during the COVID-
19 pandemic and to analyze whether these outcomes
differed according to selected sociodemographic
and occupational characteristics. More specifically,
the study evaluated the associations of marital status,
specialty area, history of COVID-19 infection, loss
of a relative due to COVID-19, exposure to stigma,
consideration of resignation, and need for
psychological support with burnout and other
psychological symptoms. This study was designed
as a descriptive cross-sectional study with an
analytical component. The main hypotheses were
that burnout, hopelessness, depression, and anxiety
levels would be higher among research assistants
exposed to pandemic-related psychosocial and
occupational stressors, particularly those who had
experienced COVID-19 infection, loss of a relative,
stigma, resignation ideation, or a perceived need for
psychological support.

Materials and Methods

Study Desing

This study was designed as a single-center,
descriptive cross-sectional study with an analytical
component. It was conducted in a single center and
the burnout, hopelessness, depression and anxiety
levels of research assistants working at Sivas
Cumhuriyet University Faculty of Medicine
Hospital were examined during the COVID-19
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pandemic period. The data were applied to the
physicians who volunteered to participate in the
study between 01.06.2021 and 01.06.2022 with a
face-to-face questionnaire at Sivas Cumhuriyet
University Faculty of Medicine Hospital, Maslach
burnout scale, Beck hopelessness scale, Beck
depression scale, Beck anxiety scale. In addition, a
questionnaire form prepared by the research team
was used to determine the sociodemographic
characteristics of the participants in the study.

Sample and Setting

The population of the study consisted of all physicians
working as research assistants at Sivas Cumhuriyet
University Faculty of Medicine Hospital during the
study period. According to institutional records,
approximately research assistants were actively
working in the hospital during the data collection
period. Among this population, physicians who
agreed to participate voluntarily in the study were
included in the sample. A total of 207 research
assistants were reached and included in the analysis.
Inclusion criteria were defined as working as a
research assistant at Sivas Cumhuriyet University
Faculty of Medicine Hospital during the study period,
being actively on duty, and providing voluntary
consent to participate in the study. Physicians who
declined participation, who did not complete the
questionnaire forms or scales, or who left the
questionnaire incomplete were excluded from the
study.

The study sample therefore represents research
assistants who were actively working in clinical
departments during the COVID-19 pandemic and
who voluntarily participated in the research.

Data Collection

Data were collected using a structured questionnaire
consisting of a sociodemographic information form
and four validated psychological scales: the Maslach
Burnout Inventory, Beck Hopelessness Scale, Beck
Depression Inventory, and Beck Anxiety Inventory.
The questionnaire was administered through face-
to-face interviews during the study period.

Sociodemographic Information Form

A 20-question form prepared by the researchers in
line with the literature, in which characteristics such
as age, gender, marital status, medical expertise, pre-
Covid-19 accommodation, post-Covid-19
accommodation, and chronic disease status were
questioned.

Maslach Burnout Scale

The "Maslach Burnout Scale” developed by
Maslach and Jackson consists of a total of 22 items
and evaluates burnout in three dimensions:
Emotional Exhaustion (DT), Depersonalization (D),
and Personal Success (BP)(10). In our country, the
reliability and validity studies of the scale were
carried out by Ergin and Cam(11). The Maslach
Burnout Inventory evaluates burnout in three
subdimensions: emotional exhaustion,
depersonalization, and personal accomplishment.
Higher scores in the emotional exhaustion and
depersonalization dimensions indicate higher levels
of burnout, whereas lower scores in the personal
accomplishment dimension indicate higher burnout.
Since the number of items in each subdimension
differs, mean scores were calculated by dividing the
total score of each subdimension by the number of
items in that subdimension in order to allow
comparison between dimensions.

Beck Hopelessness Scale

It was developed by Beck et al. in 1974 in order to
determine the level of pessimism and negative
expectations of the individual for the future (12). It
is a self-assessment scale consisting of 20 items. The
validity and reliability study of the Turkish version
of the scale was carried out by Seber (13) and Durak
(14). The Beck Hopelessness Scale consists of 20
items and total scores range between 0 and 20.
Higher scores indicate greater hopelessness. Scores
are generally interpreted as follows: 0-3 minimal
hopelessness, 4-8 mild hopelessness, 9-14
moderate  hopelessness, and 15-20 severe
hopelessness.
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Beck Depression Scale

It was developed by Aeron Beck et al. to determine
the level of depression and to evaluate depressive
symptoms and attitudes. It is a self-report scale
consisting of twenty-one items, in the 4-point Likert
type, in which emotional, cognitive and motivational
symptoms are questioned. Its adaptation to Turkish
was carried out by Hisli N. in 1989 (15). The Beck
Depression Inventory consists of 21 items and total
scores range between 0 and 63. Depression severity
is commonly interpreted as follows: 0—9 minimal
depression, 10-16 mild depression, 17—29 moderate
depression, and 30—63 severe depression.

Beck Anxiety Scale

It was developed by Aeron Beck et al. It measures
the frequency and severity of anxiety symptoms. It
is a quadruple Likert type self-evaluation scale
consisting of 21 items. The Turkish validity and
reliability study of the Beck Anxiety Scale was
conducted by Ulusoy et al. (16). The Beck Anxiety
Inventory consists of 21 items with total scores
ranging from 0 to 63. Anxiety severity is generally
interpreted as follows: 0-7 minimal anxiety, 8-15
mild anxiety, 16-25 moderate anxiety, and 2663
severe anxiety.

Data Analysis
Descriptive statistics were calculated for all

variables. Frequency distributions and summary
statistics  were used to  describe  the
sociodemographic characteristics of the participants.
The normality of numerical variables was assessed
using the Shapiro—Wilk test. Independent-samples t
test was used to compare scale scores between two
independent groups with normally distributed
variables.  Relationships  between  burnout,
hopelessness, depression and anxiety scores were
examined using Pearson correlation analysis. All
statistical analyses were performed using SPSS
(Statistical Package for the Social Sciences) version
23.0. A p-value lower than 0.05 was considered
statistically significant.

Results

A total of 207 research assistants participated in the
study. The distribution of the participants according
to their socio-demographic characteristics is given in
Table 1. Of the participants, 53.1% were female and
46.9% were male. The mean age of the participants
was 28.00% 4.58 years (min/max, 24/41). In terms of
marital status, 53.1% of the research assistants were
single and 46.9% were married. Most of the
participants (76.3%) were working in internal
medicine departments, while 23.7% were working in
surgical departments.

Table 1. Sociodemographic and occupational characteristics of research assistants during the COVID-19

pandemic
Age
Min- Max 24 41
Mean + SD 28 + 4.58

n %

Gender
Female 110 53.1
Male 97 46.9
Marital status
Single 110 53.1
Married 97 46.9
Medical specialty
Internal medicine 158 76.3
Surgical branches 49 23.7
Chronic disease
No 179 86.5
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Yes

Living with an individual with chronic disease
No

Yes

Working in COVID-19 service/outpatient clinic
No

Yes

Increase in working hours during COVID-19 period
No

Yes

Fear of infecting others with COVID-19

No

Yes

Exposure to stigma

No

Yes

Thinking about resignation during the pandemic
No

Yes

Need for psychological support

No

Yes

Getting infected with COVID-19

No

Yes

Loss of a relative due to COVID-19

No

Yes

During the COVID-19 pandemic period, 78.7% of
the participants reported working in COVID-19
services or outpatient clinics, and 68.6% reported an
increase in working hours. Additionally, 54.1% of
the participants reported exposure to stigmatization,
and 26.6% stated that they had considered resigning
during the pandemic period.

The comparison of burnout levels according to

28 13.5
141 68.1
66 31.9
44 21.3
163 78.7
65 31.4
142 68.6
29 14.0
178 86.0
95 45.9
112 54.1
152 73.4
55 26.6
143 69.1
64 30.9
151 72.8
56 27.2
164 79.2
43 20.8

sociodemographic characteristics is presented in
Table 2. The mean emotional exhaustion score was
1.84+0.81, indicating a moderate level of emotional
exhaustion. The mean depersonalization score was
1.25+0.68, corresponding to a low level of
depersonalization. The mean personal
accomplishment score was calculated as 2.35+0.52.

Table 2. Comparison of burnout dimension scores according to sociodemographic characteristics of research

assistants
Subtypes Gender N X1SS P
EmotionalExhaustion Women 110 1,85+0,75 0,872
Male 97 1,83+0,87
Depersonalization Women 110 1,28+0,66 0,089
Male 97 1,23+0,71
Personal Success Women 110 2,29+0,45 0,675
Specialty
Departments in N X1SS P
Medicine
EmotionalExhaustion Internal 158 1,78+0,84 0,136
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Surgery 49 1,99+0,71
Depersonalization Internal 158 1,17+0,67 0,002**
Surgery 49 1,52+0,66
Personal Success Internal 158 2,34+0,53 0,830
Surgery 49 2,36+0,46
Resignation -
) ) N + P
Consideration X£SS
EmotionalExhaustion No 152 1,63+0,71 0,001**
Yes 55 2,43+0,79
Depersonalization No 152 1,14+0,64 0,001**
Yes 55 1,57+0,71
Personal Success No 152 2,40+£0,50 0,022*
Yes 55 2,21+0,53
Losing a Relative -
+
Due to Covid-19 : X£5S P
EmotionalExhaustion No 164 1,80+0,80 0,120
Yes 43 2,01+0,85
Depersonalization No 164 1,17+0,66 0,001**
Yes 43 1,56+0,69
Personal Success No 164 2,36+0,49 0,350
Yes 43 2,28+0,60
Getting  infected _
+
with Covid-19 : XSS P
EmotionalExhaustion No 151 1,80+0,81 0,197
Yes 56 1,96+0,82
Depersonalization No 151 1,22+0,68 0,248
Yes 56 1,35+0,68
Personal Success No 151 2,35+0,54 0,935
Yes 56 2,34+0,43
Marital Status n X£SS P
EmotionalExhaustion Single 110 1,81+0,87 0,522
Married 97 1,88+0,74
Depersonalization Single 110 1,20+0,69 0,269
Married 97 1,31+0,68
Personal Success Single 110 2,27+0,50 0,021*
Covid-19 Service
or QOutpatient Clinic n XSS P
Work
EmotionalExhaustion No 44 1,84+0,87 0,982
Yes 163 1,84+0,80
Depersonalization No 44 1,28+0,69 0,167
Yes 163 1,25+0,68
Personal Success No 44 2,36+0,54 0,854
Yes 163 2,34+0,51
Needing -
+SS |
Psychological Support " .
EmotionalExhaustion No 143 1,60+0,69 0,001**
Yes 64 2,39+0,81
Depersonalization No 143 1,13+0,6 0,001**
Yes 64 1,5340,73
Personal Success No 143 2,42+0,51 0,003**
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Yes 64 2,19+0,50
E
. Xposure to i 4SS P
Stigma

EmotionalExhaustion No 95 1,66+0,83 0,003**
Yes 112 2,00+0,77

Depersonalization No 95 1,13+0,66 0,015%*
Yes 112 1,36+£0,69

Personal Success No 95 2,39+0,57 0,235
Yes 112 2,31+£0,46

*p<0.05, significant

When burnout levels were examined according to
specialty departments, research assistants working
in surgical branches had significantly higher
depersonalization scores compared with those
working in internal branches (p<0.05). Emotional
exhaustion and depersonalization scores were also
significantly higher among research assistants who
reported a need for psychological support (p<0.05).
Similarly, participants who reported considering
resignation during the pandemic period had
significantly higher emotional exhaustion and
depersonalization scores and lower personal
accomplishment scores (p<0.05).

In  addition, emotional  exhaustion and
depersonalization scores were significantly higher
among research assistants who reported exposure to

stigmatization (p<0.05).

The comparison of hopelessness, depression and
anxiety levels according to sociodemographic
characteristics is presented in Table 3. The mean
Beck Hopelessness Scale score was 6.39+5.00,
indicating a low level of hopelessness. The mean
Beck Depression Inventory score was 9.85+9.09,
corresponding to mild depressive symptoms. The
mean Beck Anxiety Inventory score was 8.04+8.91,
indicating mild anxiety symptoms.

Research assistants who reported having COVID-19
infection had significantly higher hopelessness and
depression scores compared with those who did not
report infection (p<0.05). Similarly, single
participants had significantly higher hopelessness
scores compared with married participants (p<0.05).

Table 3. Comparison of hopelessness, depression, and anxiety scores according to sociodemographic

characteristics of research assistants

Hopelessness Depression Anxiety
N X+SS P X+SS P X+SS P
Gender
Male 110 6.20+4.58 10.10+7.82 8.64+8.38
Male 97 6.59+5.46 0578 9.56+10.38 0675 7.37+9.47 0-306
Specialty Departments in Medicine
Dahili 158 6.3945.18 10.1249.76 8.65+9.15
. 0.970 0.337 0.080

Cerrahi 49 6.36+4.43 8.95+6.49 6.10+7.86
Resignation Consideration
No 152 5.65+4.70 . 8.15+7.16 « 6.55+7.45 -
Yes 55 8.43+5.29 0.001 14.54+11.90 0.001 11.18+11.14 0.001
Losing a Relative Due to Covid-19
No 164 6.20+4.73 9.38+8.86 7.63+8.69

0.303 0.151 0.192
Yes 43 7.0945.94 11.62+9.86 9.62+9.64
Getting infected with Covid-19
No 151 5.92+4.80 9.04+8.59 7.58+7.73

0.028* 0.037* 0.304
Yes 56 7.6445.34 12.01+10.10 9.30+11.50
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Marital Status

Single 110 7.1045.15 « 10.43+9.33 8.59+9.34

Married 97 5.57+4.72 0.028 9.18+8.82 0-325 7.43%8.40 0-352
Covid-19 Service or Outpatient Clinic Work

No 44 5.7745.34 9.50+10.04 8.04+10.01

Yes 163 6.55+4.9 0357 9.94+8.85 0.774 8.04+8.62 0.998
Needing Psychological Support

No 143 5.28+4.53 * 6.86+6.28 * 5.46+6.32 *
Yes 64 8.85+5.16 0.001 16.53+£10.77 0.001 13.81+10.99 0.001
Exposure to Stigma

No 95 6.2345.11 8.02+8.84 * 6.62+7.42 .
Yes 112 6.52+4.93 0673 11.4049.37 0.007 9.2549.88 0.030

*p<0.05, significant

Participants who reported a need for psychological
support and those who reported considering
resignation had significantly higher hopelessness,
depression and anxiety scores (p<0.05). In addition,
participants who reported exposure to stigmatization
had significantly higher depression and anxiety
scores compared with those who did not report
stigma (p<0.05).

The relationships between burnout, hopelessness,
depression and anxiety scores are presented in Table
4. According to Pearson correlation analysis,
emotional exhaustion and depersonalization scores
were positively correlated with hopelessness,
depression and anxiety scores (p<0.05). Personal
accomplishment scores were negatively correlated
with hopelessness, depression and anxiety scores
(p<0.05).

Table 4. Pearson correlation analysis among burnout, hopelessness, depression, and anxiety scale scores

(7]
- 3 4 s £
2% S S S 3 S8 el c
o= 5 & £ 3 D @ 5 <
E £ g ° g & S & %
L o T = @
Emotional r. 1 ,601 -,406 ,585 ,593 ,508
Exhaustion p ,001* ,001* ,001* ,001* ,001*
N 207 207 207 207 207 207
r ,601 1 -,414 437 454 ,327
Depersonalization p ,001* ,001* ,001* ,001* ,001*
N 207 207 207 207 207 207
r -,406 -,414 1 -,585 -,478 -,300
Personal Success p ,001* ,001* ,001* ,001* ,001*
N 207 207 207 207 207 207
r ,585 437 -,585 1 ,659 467
Beck Hopelessness  p ,001* ,001* ,001* ,001* ,001*
N 207 207 207 207 207 207
r ,593 ,454 -,478 ,659 1 677
Beck Depression p ,001* ,001* ,001* ,001* ,001*
N 207 207 207 207 207 207
Beck Anxiety r ,508 ,327 -,300 ,467 677 1
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p ,001* ,001*
N 207 207

,001* ,001* ,001*
207 207 207 207

*p<0.05,significant

Discussion

The present study examined burnout, hopelessness,
depression, and anxiety levels among research
assistants during the COVID-19 pandemic and
investigated their associations with selected
sociodemographic and occupational characteristics.
The findings indicate that research assistants
experienced moderate levels of emotional
exhaustion, low levels of depersonalization, and
moderate levels  of  reduced personal
accomplishment. In addition, participants reported
low levels of hopelessness and mild levels of
depression and anxiety. Several pandemic-related
psychosocial factors, including exposure to stigma,
COVID-19 infection, loss of a relative due to
COVID-19, resignation ideation, and perceived
need for psychological support, were associated
with higher levels of psychological distress.
Findings for Maslach Burnout Scale

The burnout levels identified in this study are
consistent with previous studies conducted among
healthcare professionals during the COVID-19
pandemic. Research has shown that healthcare
workers frequently experience emotional exhaustion
and reduced professional accomplishment during
periods of intense clinical workload and uncertainty.
Similarly, studies conducted among physicians and
residents during the pandemic reported increased
burnout levels, particularly in the emotional
exhaustion dimension (17,18). These findings
suggest that pandemic-related occupational stressors
may exacerbate existing systemic pressures within
healthcare systems and contribute to increased
burnout among early-career physicians. According
to the result of finding a significant difference in
favor of married people in the dimension of personal
success according to marital status, it can be said that
single research assistants feel more inadequate in
terms of professional competence. This finding
suggests that the risk of burnout may decrease in

groups with high social support. The higher
reporting of emotional exhaustion in singles during
the pandemic period in the literature supports this
study (19). Maslach and Jackson associate the lower
burnout rate in married people with the experience
of taking responsibility for others and state that
married people have more developed relationship
building and problem-solving skills (20).

In the present study, research assistants working in
surgical departments had significantly higher
depersonalization scores than those working in
internal medicine branches. This finding may reflect
the high workload, time pressure, and procedural
intensity  typically associated with surgical
specialties. Previous studies have also reported
higher burnout levels among physicians working in
surgical fields, supporting the findings of the current
study (21). Another notable finding of this study is
the strong association between burnout and
resignation ideation. Research assistants who
reported considering resignation during the
pandemic had significantly higher emotional
exhaustion and depersonalization scores and lower
personal accomplishment scores. Similar findings
have been reported in studies conducted among
nurses and physicians during the pandemic period,
suggesting that burnout may increase turnover
intention among healthcare professionals (22). The
fact that all burnout sub-dimensions were found to

be high in research assistants in need of
psychological support underlines the strong
relationship between burnout and

psychopathological symptoms (23). In the study in
which physicians participated during the pandemic,
it was found that there was an increase in the use of
anxiolytics and the doses of anxiolytic use (24).
These results strongly emphasize the importance of
access to mental health services, counselling and
social support mechanisms.
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20.8% of the research assistants participating in our
study lost their relatives due to Covid-19. Similarly,
in the study conducted with nurses, it was found that
20.6% of them lost their relatives due to Covid-19
(25). In our study, when the loss of a relative due to
Covid-19 and burnout were compared, there was no
significant difference in the sub-dimensions of
emotional exhaustion and personal success, while a
higher burnout was found in the sub-dimension of
depersonalization in those who lost a relative due to
Covid-19. In the study in which nurses participated,
no significant difference was found in terms of
burnout and loss of relatives due to Covid-19 (25). It
is thought that this difference may be due to the
degree of closeness of the relatives lost due to
COVID-19 and the type of grieving process they
went through.

Exposure to social stigma was also associated with
higher levels of emotional exhaustion and
depersonalization in the present study. During
infectious disease outbreaks, healthcare workers
may experience stigmatization due to their perceived
risk of transmitting the disease. Previous studies
have reported that stigma may contribute to
psychological distress and burnout among
healthcare professionals (26,27). These findings
highlight the importance of public awareness and
social support mechanisms to reduce stigma directed
at healthcare workers during health crises.
Evaluation of Beck Hopelessness, Depression and
Anxiety Scale Findings

Exposure to social stigma was also associated with
higher levels of emotional exhaustion and
depersonalization in the present study. During
infectious disease outbreaks, healthcare workers
may experience stigmatization due to their perceived
risk of transmitting the disease. Previous studies
have reported that stigma may contribute to
psychological distress and burnout among
healthcare professionals (26,27). These findings
highlight the importance of public awareness and
social support mechanisms to reduce stigma directed
at healthcare workers during health crises. The
higher levels of hopelessness and lower personal
achievement scores of single research assistants

indicate a negative relationship between personal
success and hopelessness. It can be said that singles
feel more inadequate and hopeless in terms of
personal success. The Beck hopelessness scale was
also found to be higher in single emergency
medicine research assistants (34). It is thought that
those who are married with the experiences of taking
responsibility for others have more developed
problem-solving skills and receive more domestic
support during the pandemic period, when social
support has decreased considerably.

The fact that hopelessness, depression and anxiety
levels were significantly higher in research assistants
who were considering resigning is supported by the
literature (35-38). In our study, 68.6% of the
research assistants think that there was an increase in
working hours during the Covid-19 pandemic
period, and 92.8% think that they did not receive
financial compensation for their working conditions.
It was thought that physicians who worked under
difficult conditions during the pandemic period and
thought that their working conditions were not
financially rewarded may have a sense of
hopelessness, depression, anxiety and thoughts of
resignation. Whether the increase in hopelessness,
depression and anxiety levels is a cause or a result of
the thought of resignation can be evaluated with
more comprehensive studies.

Hopelessness, depression and anxiety levels were
found to be significantly higher in the staff who
needed psychological support.  Hopelessness
negatively affects mental health. It can be a part of
depression, but it is also known to affect suicidal
intent independently of depression (39). It is vital to
take the necessary precautions and provide the right
guidance for doctors who need support. In the study
conducted with healthcare professionals, it was
determined that most of those who experienced
depression and anxiety during the pandemic process
wanted to receive psychological support and this rate
was statistically significant (40). During and after the
Covid-19 pandemic period, distances in human
relations have increased and social support has
decreased considerably, and there have been life
changes that make our lives difficult. The
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importance of access to mental health services,
counseling and social support mechanisms has
increased day by day.

Research assistants who had experienced COVID-19
infection reported significantly higher levels of
hopelessness and depression compared with those
who had not been infected. This finding is consistent
with studies demonstrating that COVID-19 infection
among healthcare workers may have both physical
and psychological consequences (41). Concerns
related to personal health, fear of transmitting the
infection to others, and social isolation during illness
may contribute to increased psychological distress.
In our study, the Beck depression and anxiety scale
scores that were exposed to stigmatization due to
Covid-19 were found to be statistically significantly
higher than those who were not exposed to stigma.
Similarly, in the study conducted with research
assistants during the Covid-19 pandemic, it was
found that depression and anxiety levels increased
significantly as the perception of stigmatization by
the society increased. Research conducted during the
pandemic has shown that stigma is associated with
negative mental health outcomes (26) It has been
reported that stigmatization in  healthcare
professionals is associated with mental problems. In
order to reduce the lack of accurate information and
misinformation, it is important to provide education
to the public about the disease, and not to encourage
stigmatization in the society from the news made in
the written and visual media (27).

Research assistants who had experienced COVID-19
infection reported significantly higher levels of
hopelessness and depression compared with those
who had not been infected. This finding is consistent
with studies demonstrating that COVID-19 infection
among healthcare workers may have both physical
and psychological consequences (41). Concerns
related to personal health, fear of transmitting the
infection to others, and social isolation during illness
may contribute to increased psychological distress.

Limitations
This study has several limitations that should be
considered when interpreting the findings. First, the

study was conducted in a single center, which may
limit the generalizability of the results to other
institutions or healthcare systems. Second, the cross-
sectional design of the study does not allow causal
interpretations regarding the relationships between
burnout, hopelessness, depression, anxiety, and the
associated sociodemographic and occupational
factors. Third, the psychological variables were
assessed using self-report scales, which may be
subject to reporting bias and may not fully reflect
clinically diagnosed mental health conditions. In
addition, the statistical analyses were mainly based
on bivariate comparisons and correlation analyses.
Although these analyses provide useful insights into
associations between variables, the use of
multivariate statistical models could provide a more
comprehensive evaluation of independent predictors
of psychological distress. Future multicenter studies
using longitudinal designs and multivariate
analytical approaches may provide deeper insights
into the factors affecting the mental well-being of
healthcare professionals.

Conclusion: This study demonstrates that research
assistants experienced notable levels of burnout and
psychological distress during the COVID-19
pandemic. Factors such as exposure to stigma,
COVID-19 infection, loss of a relative, resignation
ideation, and perceived need for psychological
support were associated with higher levels of
burnout, hopelessness, depression, and anxiety.
These findings highlight the importance of
monitoring the mental well-being of early-career
physicians during large-scale health crises.
Institutional strategies aimed at improving working
conditions, ensuring access to psychological support
services, and strengthening social support
mechanisms may contribute to protecting the mental
health of healthcare professionals and maintaining
the sustainability of healthcare services. The
findings of this study contribute to the growing body
of evidence on the psychological impact of the
COVID-19 pandemic on healthcare professionals
and provide important insights for developing
preventive mental health strategies for research
assistants.
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Asemptomatik Seyreden Mesane Paragangliomasi

Asymptomatic Paraganglioma of Bladder
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Giris: Noral krest tomorii olan feokromasitoma adrenal bez dist yerlesimli oldugunda paraganlioma admi almaktadir. Adrenal bez dist
yerlesimlerden biri de mesane olup mesane tiimérlerinin %0,06’sin1 teskil etmektedir. Biz de mesane yerlesimli insidental olarak saptanan
paraganlioma olgusunu literatiir esliginde sunmay1 amagladik.

Olgu Sunumu: 68 yasinda erkek hasta benign prostat hiperplazisi tanisi ile takibi esnasinda goriintiilemede mesanede insidental kitle saptandi ve
rezeksiyon sonrasi patolojik sonucu paraganlioma olarak degerlendirildi. Hastanin operasyon sonrasi takiplerinde niiks gozlenmedi.

Sonug¢: Mesanede insidental saptanan kitlelerde paraganlioma da 6n tanilar i¢inde yer almali; operasyon esnasinda ve sonrasinda normal mesane
tiimorii takibine ek olarak katekolamin diizeyleri ve farkli gériintiileme tetkiklerinin yapilmasi kamisindayiz. Ozellikle operasyon esasinda; bizim
vakamizda gelismemesine ragmen adrenal krizi agisindan hazirlikli olunmasi gerekmektedir.

Anahtar Kelimeler: mesane, insidental, paraganglioma.

Abstract

Introduction: Pheochromocytoma, a neural crest tumour, is called paraganlioma when it is located outside the adrenal gland. One of the non-
adrenal sites is the bladder and it accounts for 0.06% of bladder tumours. We aimed to present an incidental case of paraganlioma located in the
bladder in the light of the literature.

Case Report: A 68-year-old male patient was diagnosed with benign prostatic hyperplasia and an incidental bladder mass was detected on imaging
and the pathological result after resection was evaluated as paraganlioma. No recurrence was observed at postoperative follow-up.

Conclusion: We believe that paraganlioma should be included in the preliminary diagnosis of incidental bladder masses and ketacholamine levels,
and various imaging tests should be performed during and after surgery in addition to normal bladder tumour follow-up. Especially during surgery,
one should be prepared for an adrenal crisis, although it did not develop in our case.

Keywords: bladder, incidental, paraganglioma.
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Giris

Paraganglioma noral krest hiicrelerinden koken alip
nadir gériilen bir timordiir. Ik kez 1953 yilinda
Zimmerman tarafindan tanimlanmistir. Adrenal
medulladan kaynanlanan hastalik feokromasitoma
olarak adlandirilirken adrenal bez digindaki hastalik
paraganlioma olarak tanimlandirilmaktadir (1).
Paraganglioma, adrenal bez dis1 organlarda mesane
yerlesimi nadir olup tim mesane tiimdrlerinin
%0,06’s1n1, tim feokromositomalarin ise %]1’den
azint olusturmaktadir (2).  Mesane yerlesimli
paraganglioma, kromaffin hiicrelerin embriyojenik
artiklarindan kaynaklandigi 6ne siiriilmekte olup en
stk kubbe ve trigon yerlesimlidir. Kadin/Erkek
oranin 3-2 olup daha sik 3. ve 4. dekadda rastlanir
(3,4). Mesane kaynakli hastalik ¢ogunlukla kKitle
etkisine bagli semptomlarla ya da rastlantisal olarak
goriintlileme yontemleriyle saptanir. Biz de bu
calismamizda goriintiilemede insidental saptanan,
mesane tiimoriinii taklit eden patoloji sonucu
paraganlioma olan bir olguyu literatiir esliginde
sunmay1 amagcladik.

Olgu Sunumu

68 yasinda erkek hasta 45 yas iistii olmasi nedeni ile
bening prostat hiperplazisi (BPH) agisindan rutin
kontrol i¢in basvurdu. Hastanin anamnezinde iiriner
semptomlar sorgulandiginda herhangi bir iiriner
sikayeti olmadigini belirtti. Hastaya yapilan fizik
muayenede genitoliriner sistem normal olarak
degerlendirildi. Laboratuvar tetkiklerinde patoloji
saptanmayan hastaya poliklinik ortaminda bakilan
ultrasonografide mesane sag yan duvardan liimene
uzanan 2 cm kitle gdzlendi. Idrar kiiltiirii temiz olan
hastaya ofis ortaminda lokal anestezi ile fleksibl
sistoskopi yapildi. Sistoskopide mesane igerisinde
belirgin kitle lezyonun goriilememesi lizerine digtan
basidan siiphelenilerek tiim abdomen manyetik
rezonans (MR) goriintiilemesi  yapildi. MR
goriintlistinde mesane duvart igerisinde kontrast

tutan 2 cm heterojen kitle olarak raporlanmasi
izerine patolojik tan1 amach transiiretral rezeksiyon
planlandi (Resim 1).

Resim 1. Mesane duvari igerisinde kontrast tutan 2 cm heterojen kitle

Genel anestezi altinda yapilan rezeksiyonda
mukozal doku rezeke edildikten sonra kahverengi
yapida solid lezyon da rezeke edildi. Lezyonun

tabanindan ayr1 rezeksiyon yapilarak patolojik
degerlendirmeye gonderildi. Patolojik  yorum;
yuvarlak-oval vezikiile niikleuslu, kii¢lik niikleollii,
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belirgin  eozinofilik  graniller  sitoplazmali timoral proliferasyon izlenmistir (paraganglioma).
hiicrelerden olusan; sustentakuler hiicrelerle doseli Hastanin  taban  biopsisinde  patolojik  kitle
ince fibrovaskiiler septalarla ayrilmis zellballen gozlenmedi (Resim 2-5).

paternde ve nestler seklinde gelisim gosteren

"
. . ‘{ r. -

Resim 2. Hematoksilen-Eozin boyama x10
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Resim 3, Kﬁmogranin b(;yama x40
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Resim4.8100 boyama x10

g
..

Resim 5. Sinaptofizin boyama x10

Hastanin patolojik tani sonrasi 24 saatlik idrarda
metanefrin diizeyleri normal degerler arasinda idi.
Hastanin 3 ay sonra yapilan lokal fleksibl

sistoskopisinde mesanede patoloji

gbzlenmedi.
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Kontrol amagh ¢ekilen MR  goriintiilemesinde
mesane duvarinda patolojik tutulum olmadig:
goriildii (Resim 6). Hastanin 1. yilinda takipleri
devam etmekte olup stabil seyretmektedir.



Asemptomatik Seyreden Mesane Paragangliomast | Int J Tokat Med Sci

Resim 6. MR goriintiileme normal mesane

Tartisma

[lIk kez 1953 yilinda mesanede saptanan
paraganlioma katekolamin seviyelerine bagl olarak
fonksiyonel veya non fonksiyonel olabilmektedir
(5). Hastalarin yarisindan azi semptomatik olmakla
birlikte bizim hastamiz asemptomatik olup tiimor,
goriintiilemede  insidental  saptanmuistir.  Kan
katekolamin diizeylerine bagli olarak bag agrisi ve
hipertansiyon en sik semptom olup iseme esnasinda
bu semptomlarda artis olabilmektedir. Bu hastalarin
%2-13’u normotansif seyredebilmektedir (6). Bizim
olgumuzun daha 6nce hipertansiyon tanis1 olmayip
takipleri esnasinda normotansif seyretmistir.
Patoloji sonucu ogrenildikten sonra anamnez
derinlestirildiginde iseme esnasinda bas agris1 veya
halsizlik olmadig1 6grenilmistir.

Paraganglioma mesane kanserleri icerisinde %0,06
gibi oranla nadir olarak goriilmektedir. Mesane
duvarindaki kromaffin hiicrelerinin embriyoner
artiklarindan kaynakligi 6ne siiriilmiis olup daha ¢ok
mesane kubbe ve trigonda yerlesimlidir (3,4). Bizim
hastamizda ise kitle sag yan duvarda yerlesimli idi.
Mesane paraganliomalarmin yarisindan az1 malign
seyretmektedir. Bizim hastamizda malignite
gostergesi olan lokal invazyon, lenf nodu tutulumu
ve uzak organ metastazi saptanmadi.

Laboratuvar tetkiki olarak bu hastalarda idrarda ve

periferik kanda katekolamin diizeyleri tanida
yardimci olmaktadir ve 24 saatlik idrarda metanefrin
diizeyi duyarliligt daha yiiksektir (7). Bizim
hastamizda ise muhtemel tam rezeksiyona bagh kan
ve 24 saatlik idrar tetkiklerinde anormal sonug
saptanmadi.

Gorlintiileme yontemi olarak Tomografi ve MR
timor lokalizasyonunu degerlendirmede anlaml
olup BU-MIBG goriintileme duyarliligr diisiik
olmakla beraber tiim viicut taranmas1 olmasi nedeni
ile metastaz degerlendirmesinde
kullanilabilmektedir (8). Tedavide heniiz tam olarak
kanitlanmis bir yontem olmamakla beraber
rezeksiyon gereginde parsiyel veya total sistektomi
uygulamalar1  bildirilmektedir  (9).  Cerrahi
operasyon esnasinda salinan katekolaminlere bagl
olarak adrenal kriz bildirilmis olup bizim olgumuzda
gerceklesmemesine ragmen g0z oniinde
bulundurulmasi gerekmektedir. Yapilan
caligmalarda rezeksiyon sonrasi niiks oranlarinin
diisiik oldugu goriilmiistiir (3,10). Biz de hastamizda
yaptigimiz ~ rezeksiyon  beraberinde  taban
biyopsisinin de negatif olmasi daha radikal ve
invaziv tedavi seceneklerine gerek olmadig
disiiniilmistlir. Operasyon sonrasi kan ve idrar
tetkiklerinde anormal bulgu saptanmamasi, kontrol
sistoskopi ve MR goriintiillemesinde patoloji
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gozlenmemesi nedeniyle rezeksiyonun yeterli tedavi
oldugu kanisindayiz. Mesane paragangliomasi
literatiirde olgu sunumlar1 seklinde olup vaka serileri
Literatiir  tarandiginda bu
hastalarda takip ylizeyel mesane tiimori seklinde
yapilmis oldugu goriilmekte olup biz de hastamizin
takiplerini devam etmekteyiz. Yine vaka serileri
olmamasi nedeni ile survey hakkinda bilgiler heniiz

bulunmamaktadir.

yetersizdir. Olgumuz post operatif 1. yilinda olup
rutin kontrolleri klinigimizde devam etmektedir.

Cikar catismasi: Yazarlar arasinda herhangi bir
¢ikar catigsmasi yoktur.

Finansman: Bu olgu sunumu i¢in herhangi bir
kurum kurulustan finansman destegi alinmamustir.

Etik Beyan: Bu olgu sunumu igin hastadan yazili
bilgilendirilmis onam alinmistir.

Yazarlarin Kkatkilari: Arastirma fikri: AY;
Calismanin tasarimi: AY; Verilerin toplanmasi:
HCY:; Verilerin analiz edilmesi: HCY; Calisma i¢in
verilerin yorumlanmasi: HCY; Taslak makalenin
yazilmasi: AY; Makalenin elestirel
incelenmesi:  HCY; Makalenin son

onaylanmasi: AY, HCY.
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An index case of multipl endocrine neoplasia type -1: Coexistence of primary
hyperparathyroidism and acromegaly
Index multip endokrin neoplazi tip-1 vakasi: Primer hiperparatiroidi ve akromegali birlikteligi
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Abstract

Objective: Multiple Endocrine Neoplasia Type 1 (MEN1) is an autosomal dominant hereditary disease characterized by hyperplasia or
hyperfunction of multiple endocrine glands. The parathyroid, pancreas, and anterior pituitary are commonly affected.

Case Report: A 32-year-old female patient presented to the endocrinology outpatient clinic and was diagnosed with primary hyperparathyroidism
due to hypercalcemia and elevated parathyroid hormone levels while being followed for nephrolithiasis. During the etiological evaluation,
ultrasonography revealed a parathyroid adenoma in the lower right region outside the thyroid parenchyma. Parathyroid scintigraphy confirmed
the adenoma's location. Consequently, a lower right parathyroid adenomectomy was performed. Despite the absence of clinical symptoms, anterior
pituitary hormone assays were conducted as part of MEN1 screening due to the patient's young age. The results showed elevated Insulin-like
Growth Factor-1 (IGF-1) levels. Further testing with an Oral Glucose Tolerance Test (OGTT) and Growth Hormone (GH) suppression test
revealed a lowest GH level of 6.53 ng/dL, leading to a diagnosis of acromegaly. Magnetic Resonance Imaging (MRI) of the pituitary gland
identified a macroadenoma, and the patient subsequently underwent a transsphenoidal adenomectomy. Postoperative follow-up showed that IGF-
1 levels returned to normal, and no residual tumor was detected. The patient is currently in remission and continues regular monitoring.

Conclusion: In young patients with primary hyperparathyroidism, familial forms such as MEN1 should be considered. Early screening for MEN1
can facilitate the timely diagnosis of associated neoplasias, improving patient outcomes.

Keywords: Primary hyperparathyroidism, Multipl Endocrine Neoplasia Type-1 (MEN-1), Acromegaly.

Oz

Amac: Multipl Endokrin Neoplazi Tip 1 (MEN1), otozomal dominant kalitilan birden fazla endokrin bezde hiperplazi ya da hiperfonksiyon ile
karakterize kalitsal bir hastaliktir. Siklikla paratiroid, pankreas ve 6n hipofiz etkilenmektedir.

Olgu sunumu: Otuz iki yasindaki kadin hasta, nefrolitiazis nedeniyle takip edilirken hiperkalsemi saptanmig ve endokrinoloji poliklinigine
yonlendirilmistir. Yapilan degerlendirmede parathormon yiiksekligi gdzlemlenmis olup, primer hiperparatiroidizm tanist konulmustur. Etiyolojik
degerlendirmeye yapildiginda, ultrasonografik degerlendirmede tiroid parankimi diginda sag altta paratiroid adenomu izlendi ve paratiroid
sintigrafisinde de ayn1 lokalizyonda tutulum saptandi. Sag alt paratiroid adenomektomi yapildi. Primer hiperparatiroidizm tanis1 olan hastaya,
geng olmasi nedeniyle klinik bulgusu olmamasina ragmen yapilan MEN1 eslik eden neoplazilerin taranmasi amaci ile bakilan Insulin-like Growth
Faktor-1 (IGF-1) diizeyi yiiksek geldi. Hastaya OGTT/GH supresyon testi yapildi, en diigiik bilyiime hormon diizeyi 6.53 ng/dL olarak saptandi.
Hastaya akromegali tanis1 koyuldu. Hipofiz MR incelemesinde makroadenom saptanan hastaya transsfenoidal adenomektomi yapildi. Hastanin
postoperatif takibinde IGF-1 diizeyi normal sinirlara indi, rezidii alan saptanmadi. Remisyonda kabul edilerek takibe devam edilmektedir.

Sonug: Geng primer hiperparatiroidi vakalarinda ailesel formlarin akilda tutulmas: gerekmektedir. MEN1’e yonelik taramalarin yapilmasi, eslik
edebilecek neoplazilerin erken dénemde taninmasini saglayabilir.

Anahtar Kelimeler: Primer Hiperparatiroidi, Multip Endokrin Neoplazi Tip-1, Akromegali
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Introduction

Primary hyperparathyroidism (PHPT) is an
endocrine disorder characterized by
inappropriately elevated parathyroid hormone
(PTH) levels and hypercalcemia. Hypercalcemia,
resulting from increased bone resorption, can lead
to complications such as osteoporosis,
nephrolithiasis, and nephrocalcinosis. While
PHPT can occur at any age, its incidence
increases after the age of 50. Although 80% of
cases are sporadic, familial forms of PHPT also
exist (1). The majority of familial PHPT cases are
associated with Multiple Endocrine Neoplasia
Type 1 (MENL), and it is rarely seen in MEN2A
and hyperparathyroidism-jaw tumor syndrome

).

MENL1 is an autosomal dominant hereditary
disorder characterized by hyperplasia or
hyperfunction of multiple endocrine glands. The
parathyroid glands, pancreas, and anterior pituitary
are commonly affected. Guidelines recommend
considering familial forms in young patients
(especially those under 40 years old) with primary
hyperparathyroidism affecting more than one
parathyroid gland. In such cases, appropriate
screening for MEN1 should be conducted to enable

Tablel. Laboratory parameters

early diagnosis and management of associated
neoplasias (3-4).

Case Report

A thirty-five-year-old female patient was referred
to the endocrinology outpatient clinic after
hypercalcemia was detected during urological
follow-up for nephrolithiasis. The patient had no
known medical conditions and was not taking any
medications. Her blood pressure was 110/70
mmHg, and her pulse was 70 beats per minute. No
pathological findings were observed during the
physical examination.

The patient was diagnosed with primary
hyperparathyroidism (PHPT) when corrected
calcium level was found to be 12.5 mg/dL and
parathyroid hormone (PTH) level was 321 pg/mL.
Other biochemical parameters are listed in Table 1.
Neck ultrasonography revealed a 20x20x15 mm
lesion consistent with a parathyroid adenoma on the
lower right side, outside the thyroid parenchyma.
MIBI parathyroid scintigraphy also showed uptake
in the same location (Figure 1). Her 24-hour urinary
calcium excretion was 549 mg/day, and lumbar
vertebral T-score was -2.7 as determined by bone
mineral densitometry.

Pre-operative Post-operative

Ca 12.5 mg/dI 9.7 mg/dI

Fosfor 2.7 mg/dl 3.4 mg/dl

25-OH-Vitamin D3 12 ng/ml 14 ng/ml

PTH 321 pg/ml 42 pg/ml

Creatinin 0.6 mg/dI 0.52 mg/dl

TSH 3.2 lU/mi 3.9 IU/mi

GH 6.21 ng/ml 0.67 ng/mL

IGF-1 560 ng/ml 190 ng/ml

Ca : corrected calcium, GH: Growth hormone, IGF-1: Insulin like growth faktér -1, PTH:
Parathormone, TSH: Thyroid stimulating hormone
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Figure 1. Ultrasonografic and scintigrafic appearence of parathyroid adenoma

Pituitary MR image Due to the presence of
nephrolithiasis and osteoporosis, high 24-hour
urinary calcium excretion, and her age, the patient

underwent a minimally invasive parathyroid
adenomectomy. Postoperatively, the patient's
calcium and PTH levels normalized, and no

complications were observed. Pathology results
confirmed a parathyroid adenoma.

As part of the evaluation for Multiple Endocrine
Neoplasia Type 1 (MEN1) syndrome, the patient's
serum insulin and gastrin levels were normal.
However, in the anterior pituitary examination,
insulin-like growth factor-1 (IGF-1) was elevated at
560 ng/mL, while other hormone levels remained
normal. Specifically, there were no facial features
suggestive of acromegaly, such as prognathism,
malocclusion, enlargement of the hands and feet, or
narrowing of the nasolabial folds. An oral glucose
tolerance test (OGTT) showed no suppression of

growth hormone, with the lowest growth hormone
level recorded at 6.53 ng/mL. Consequently, the
patient was diagnosed with acromegaly.

Pituitary MRI revealed a slightly indenting
macroadenoma measuring 16x17.5x20 mm, causing
deviation of the infundibular stalk. The adenoma was
located superior to the central part of the pituitary
gland, near the optic chiasm. On the T2-weighted
series, it had intensity similar to white matter, and on
the T1-weighted series, it resembled gray matter.
After administration of a paramagnetic contrast
agent, the adenoma showed very weak and slightly
heterogeneous contrast enhancement compared to the
gland (Figure 2). The patient underwent a
transsphenoidal pituitary adenomectomy.
Immunohistochemical examination of the resected
tissue confirmed a pituitary adenoma, with growth
hormone (GH) positive and other hormones negative.
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Figure 2. Pituitary MR image

Three months postoperatively, the patient's growth
hormone level was 0.67 ng/mL, and IGF-1 was 190
ng/mL, indicating remission. She was followed up
without medication.

Although the patient was diagnosed with MEN1, due
to the correlation between ultrasonography and
scintigraphy, only a right lower parathyroid
adenomectomy was performed instead of removing
3-5 parathyroid glands to avoid increasing the risk of
hypoparathyroidism.

Genetic testing was planned for the patient, who was
clinically diagnosed with MEN1. Serum calcium and
parathyroid hormone levels of her first-degree
relatives were normal, and her relatives were
informed of the necessity for genetic testing for
MEN1.

Discussion

Multiple Endocrine Neoplasia Type 1 (MEN1)
Syndrome is a hereditary disease resulting from
mutations in the autosomal dominant menin gene. It
is characterized by hyperfunction or hyperplasia in
two or more endocrine glands. While the parathyroid

glands, anterior pituitary, and pancreas are frequently
affected, the incidence of non-functional adrenal
adenomas and carcinoid tumors is also increased
compared to the general population. The diagnosis
can be made when two or more MEN-related tumors
are present, or when a single MEN1-related tumor is
identified in individuals with a clinically detected
MEN1 mutation or in their first-degree relatives,
regardless of genetic testing results (3-4). In our case,
the patient was clinically diagnosed with MEN1 due
to the presence of acromegaly accompanying primary
hyperparathyroidism (PHPT).

Approximately 1-18% of PHPT cases are associated
with MEN1 syndrome. While sporadic PHPT is more
common in individuals over the age of fifty, primary
hyperparathyroidism is observed in more than 90% of
cases by the age of forty in MEN1 syndrome (5). In
sporadic PHPT, typically a single parathyroid gland
is affected, whereas in MEN1 syndrome, multiple
parathyroid glands are wusually involved (6).
Therefore, MENL1 screening is recommended when
PHPT is detected before the age of forty or when
more than one parathyroid adenoma is identified.
Following an assessment for pancreatic and pituitary
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tumors, evaluations of insulin, gastrin, and anterior
pituitary hormones should be conducted. In our case,
although the patient was asymptomatic due to her
young age, an elevated insulin-like growth factor-1
(IGF-1) level was detected during anterior pituitary
hormone evaluation, leading to a diagnosis of
acromegaly after further assessments.

Pituitary tumors are observed in 30-40% of MEN1
cases, with prolactinomas being the most common.
Growth hormone-secreting adenomas are rarer,
occurring in approximately 5% of cases (7-8). Studies
comparing the aggressiveness and recurrence rates of
MEN1-related acromegaly with isolated acromegaly
have yielded varying results. Trouillas et al. reported
that MEN1-related acromegaly cases were younger,
more aggressive, and had higher relapse rates
compared to isolated acromegaly. Conversely, Wu et
al. found no significant differences in relapse rates
and aggressiveness between MEN1-related and
isolated acromegaly cases (9-10). Although our
patient is young, she is in remission three months
postoperatively, thanks to surgery performed at an
experienced center, and will continue to be monitored
for any recurrence.

Familial forms of PHPT, particularly MEN1, should
be considered, especially in patients under the age of
forty. Screening for MEN1 can facilitate the early
diagnosis of associated neoplasias, improving patient
management and outcomes.
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