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SINAV STREsiyiN UYKU HIJYENI VE AKTIVITE
ROL DENGESI UZERINE ETKIiSININ INCELENMESI:
KESITSEL BiR CALISMA

SENA ERARSLAN' (12), AVBUIKE ERSIN'(12), SULTAN AKEL' (12), BYKiD MERiC'(), ZEYNEP ATMACA' (D),
ZEHRA BAYRAM' (%), GOKCE ZINCIR'([%), SENNUR DEMiRBAS'([%) , MELEK EYLUL GENG'([5), YiBiT BOGA' (2

OzET

Amag: Bu galisma, liseye gegis sinavina hazirlanan dgrencilerde sinav stresinin uyku hijyeni ve aktivite rol dengesi iizerindeki etkilerini incelemeyi
amaclamaktadir.

Gereg ve Yontem: Calismaya, yas ortalamasi 14.5+0.75 yil olan 75 kiz (%50) ve 75 erkek ( %50) olmak iizere toplam 150 6grenci katilmistir. Veriler, web
tabanl uygulamalar araciligiyla online olarak toplanmistir. Katiimcilarin demografik bilgileri kaydedildikten sonra uyku hijyenlerini degerlendirmek icin Uyku
Hijyeni Indeksi (UHI), aktivite rol dengelerini 8lgmek icin Addlesan Aktivite Denge Olgedi (ADO-A), stres seviyelerini belirlemek iin ise Akademik Beklentilere
lliskin Stres Envanteri (ASE) uygulanmistir. ) 3

Bulgular: Istatiksel analizler sonucunda, ASE total skoru ile UHI total skoru arasinda negatif yonde anlamli iliski griilirken, ADO-A total skoru ile pozitif
yonde anlamli iliski gériiimiistir (p=0.012). UHI ile ADO-A total skoru arasinda da negatif ydnlii anlamli bir iliski oldugu  gdriilmistir (p = 0.009).

Sonug: Bu ¢alisma, akademik beklentilere bagl stres seviyesindeki artisin, adélesanlarin aktivite rol dengesi lizerinde olumsuz etkiler yaratabilecegini
gostermektedir. Calisma bulgular, stresin biyopsikososyal etkilerinin erken addlesan donemde dnlenebilmesi adina okul, aile ve saglik profesyonelleri
arasindaki multidisipliner is birliginin gerekliligini ortaya koymaktadir. llerleyen calismalarda uzunlamasina desenlere sahip ve miidahale programlarinin
etkinligini degerlendiren deneysel galismalarla mevcut bulgularin desteklenmesi dnerilmektedir.

Anahtar Kelimeler: Lise dgrencileri, sinav stresi, uyku hijyeni, aktivite rol dengesi, adélesan

INVESTIGATING THE EFFECT OF EXAM STRESS ON SLEEP HYGIENE AND ACTIVITY ROLE BALANCE: A CROSS-SECTIONAL STUDY
ABSTRACT

Objective: This study aims to examine the effects of exam-related stress on sleep hygiene and activity role balance among students preparing for high
school entrance examinations.

Materials and Methods: A total of 150 students participated in the study, including 75 girls (50%) and 75 boys (50%), with a mean age of 14.5 + 0.75 years.
Data was collected online through web-based applications. After recording demographic information, the Sleep Hygiene Index (SHI) was used to assess
sleep hygiene. Adolescent Occupational Balance Scale (A-0BS) was used to evaluate activity role balance, and the Academic Expectation Stress Inventory
(AESI) was administered to determine stress levels.

Results: Statistical analyses revealed a significant negative correlation between total AESI scores and total SHI scores, and a significant positive correla-
tion bet(ween tota)l AESI scores and total A-0BS scores (p = 0.012). Additionally, a significant negative correlation was observed between SHI and A-0BS total
scores (p = 0.009).

Conclusion: The findings suggest that an increase in academic expectation-related stress may adversely affect the activity role balance of adolescents.
The study highlights the necessity of multidisciplinary collaboration among schools, families, and healthcare professionals to prevent the biopsychosacial
impacts of stress during early adolescence. Future research is recommended to support these findings through longitudinal designs and experimental
studies evaluating the effectiveness of intervention programs.

Keywords: High school students, exam stress, sleep hygiene, activity role balance, adolescence
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SINAV STRESININ CESITLi FAKTORLER UZERINDEKi ETKiSiNiN iNCELENMESi

GiRiS

Merkezisinavlar, bireylerin 6grenme dlizeyini 6lgcmek, ba-
sarilarini degerlendirmek ve bir sonraki egitim kurumuna
gegcislerini belirlemek amaciyla kullanilan araglardir. Bu
sinavlar yalnizca 6grenciler igin dedil, ayni zamanda ai-
leleriicin de yasamin dnemli bir pargasi haline gelmistir.
Egitim sisteminin kritik bir bileseni olan bu sinavlar, 6g-
rencilerin akademik yasaminda belirleyici bir role sahip-
tir. DUnyada ortadgretime geciste kullanilan yontemler
ise Ulkeden llkeye farklilik gostermekte olup; her Ulke
kendi toplumsal yapisi, egitim politikalari, demografik
ozellikleri ve kiltUrel degerlerine uygun bir gegis siste-
mi benimsemistir (1-3). GUnimUzde addlesanlar arasin-
da akademik basari kaygisi giderek artmakta, bu da ya-
sam kalitesini dogrudan etkileyen uyku dizeni ve ginlik
yasam aktivitelerine katiim dizeyinde ve dengesinde
belirgin zorlukluklar yasanmasina neden olmaktadir.
Ozellikle merkezi sinav sistemlerinin bireylerin gelecek-
lerini belirlemedeki roll, sinav stresini yalnizca akademik
degil, ayni zamanda psikososyal bir halk saghg sorunu
haline getirmistir. Bu nedenle sinav stresinin, 6grencile-
rin uyku hijyeni ve aktivite rol dengesi lizerindeki etkisi-
nin incelenmesi yalnizca bireysel saglik agisindan degil,
ayni zamanda egitim ve toplum saglidi politikalarinin
gelistiriimesi bakimindan da 6nem arz etmektedir (4,5).
Literatirde, uyku hijyeni ve aktivite rol dengesi bozuk-
luklarinin sinav donemlerin- deki stres dizeyiyle yakin-
dan iligkili oldugu gosterilmistir (6,7). Uyku dizenindeki
bozulmalar, 6grencilerin dikkat ve bellek islevlerini etki-
leyerek akademik basarilarini azaltmakta; ayni zamanda
ginlik yasam aktivitelerinde dengesizlik ve rol gatisma-
sina neden olmaktadir (8). Bu slrecte ergoterapi, birey-
lerin gunlik yasam aktivitelerine katiimda denge sagla-
malarini ve sagliklarini korumalarini hedefleyen énemli
bir saglik meslegi olarak 6ne cikmaktadir. Ozellikle ad6-
lesan donemde yasanan sinav stresi; aktivite katiliminda
azalma, rol gatismasi ve uyku dizeninde bozulma gibi
ergoterapi acisindan kritik sorunlara yol acabilmektedir
(9). Ergoterapistler, aktivite rol dengesindeki bozulmalari
degerlendirme ve midahale planlama konusunda dnemli
bir role sahiptir (10). Literatlirde, ergoterapi midahale-
lerinin uyku hijyeninin iyilestiriimesi, stresle bas etme
becerilerinin kazandirilmasi ve zaman ydnetimi gibi stra-
tejilerinin gelistiriimesiyoluyla 6grencilerin yasam kalite-
sini artirabilecegi gosterilmektedir (11,12). Bu baglamda,
ergoterapistlerin sinav stresinin etkilerini degerlendirme

ve uygun mudahale stratejileri gelistirme sirecinde et-
kin bir rol Gstlenmeleri mimkinddr. Bu nedenler dogrul-
tusunda, calismanin amaci liseye gecis sinavina hazirla-
nan 6grencilerde sinav stresini, uyku hijyeni ve aktivite
rol dengesi arasindaki iliskiyi incelemektedir.

GEREC VE YONTEM

Calisma Tasarimi

Bu calisma kesitsel anket ¢alismasi olarak tasarlandi.
Calisma, Mayis 2024 tarihleri arasinda gondllilik esasina
uygun olarak gercgeklestirildi. Katilimcilarin rizasi, elekt-
ronik posta yoluyla iletilen gonulld onam formu dolduru-
larak alindi. Katilimcilara anketi tamamlama ve herhangi
bir zaman- da ¢alismadan gekilme hakki oldugu bildirildi.
Veriler, ¢cevrimici anket yontemiyle Google Form kulla-
nilarak internet UGzerinden elde edildi. Dederlendirme
oncesi katimcilara ¢alismanin igerigi ve amaci hakkin-
da detayli bilgi paylasildiktan sonra calismaya katiima-
yI kabul eden ve veli / vasi izini olan gonilliler ve dahil
edilme kriterlerini karsilayan dgrenciler ¢calismaya dahil
edildi. Bu ¢alisma Helsinki Bildirgesi'ne uygun olarak ve
istanbul Atlas Universitesi Girisimsel Olmayan Bilimsel
Arastirmalar Etik Kurulu'ndan 22.04.2024 tarihinde ge-
rekliizinler alinarak gerceklestirildi.

Katilimcilar

Calismaya, saglikli 6grencilerden olusan ve ortaokul-
dan liseye gegis sinavina hazirlanan Turkce dilini efektif
bir sekilde kullanan, 6rgin egitime devam eden toplam
150 birey dahil edildi. Calismaya katilmayi engelleyecek
norolojik tanili bir hastaliga sahip, herhangi bir uyku ilaci
kullanan 6grenciler galisma disinda birakildi. Calismanin
orneklem blyUkligh G*Power 3.1.9.4 yazihm programi
kullanilarak yapilan gi¢ analizi sonucunda 0.05 hata ve
0.80 glvenirlik dlizeyine gore galismaya 150 birey olarak
hesaplandi. Tim katilimcilar, toplamda 4 bolimden olu-
san ve tamamlanma sulresi 10-15 dakika olan anketleri
tamamladi. Bu balimler; kisisel bilgi formu, akademik
beklentilere iliskin stres, uyku hijyeni ve aktivite rol den-
gesiniiceriyordu. Katilimcilara, arastirmacilar tarafindan
hazirlanan kisisel bilgi formu, uyku hijyenini degerlendir-
mek igin Uyku Hijyeni indeksi, aktivite rol dengesini de-
gerlendirmek icin Addlesan Aktivite Denge Olgegi, stres
seviyelerini degerlendirmek igin Akademik Beklentilere
iliskin Stres Envanteri uygulandi.
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Istatistik

Verilerin istatistiksel analiz ve degerlendiriimesinde
Windows igin IBM SPSS 26.0 versiyon yazilim programi
kullanildi. Katihmcilarin demografik verileri icin tanimla-
yicl analiz kullanildi. Veri dagilimina karar vermek ama-
clyla Shapiro-Wilk normallik testi uygulandi. Dagilim du-
rumuna gore arastirma kapsaminda verilerin korelasyon
analizinde Pearson veya Spearman korelasyon kullanildi.
Olcek ortalamalari ortalama ve standart sapma (X + SD)
medyan veya ylizde (%) olarak sunuldu. Anlamlilik degeri
0.05 olarak kabul edildi.

Veri Toplama Aragclari

Katihmcilari degerlendirmek amaciyla yazarlar tara-
findan hazirlanan demografik bilgi formu, Akademik
Beklentilere iliskin Stres Envanteri, Uyku Hijyeni indeksi,
Addlesan Aktivite Dengesi Olcedi kullanildi.

Demografik Bilgi Formu

Katilimcilarin tanimlayici dzelliklerini belirlemek amaciyla
arastirmacilar tarafindan olusturulmustur. Katimcilarin
yas ve cinsiyeti gibi sorulardan olusmaktadir.

Akademik Beklentilere lliskin Stres Envanteri (ASE)

Akademik beklentilere iliskin stres envanteri, 6grencile-
rin akademik yasamlari sirasinda karsilastiklari stres du-
zeylerini ve bu stresin kaynaklarini belirlemek amaciyla
kullanilan bir élgim aracidir. Bu tlr envanterler, genel-
likle 6grencilerin akademik performanslari, sinav stresi,
Ogretim dyeleriyle iliskiler, zaman yonetimi, 6dev yUku
gibi konulari kapsayan bir dizi sorudan olusur. Bu envan-
ter genellikle cesitli stres kaynaklarini iceren maddeler
icerir ve katiimcilarin bu maddelere ne kadar siklikla ma-
ruz kaldiklarini veya bu durumlarin kendilerini ne kadar
etkiledigini belirtmeleri istenir. Katilimcilar, her bir mad-
de icin "hicbir zaman”, “nadiren”, “bazen”, “sik sik”, “her
zaman” gibi secenekler arasinda secgim yaparlar. Her bir
secenede bir puan degeri atanir. Higbir zaman = 0 puan,
Nadiren =1 puan, Bazen = 2 puan, Sik sik = 3 puan, Her
zaman = 4 puan. Katiimcinin toplam puani, tim madde-
lerdeki puanlarin toplamialinarak hesaplanir. Yiksek pu-
anlar, ylksek stres seviyesini gosterirken, distk puanlar
daha az stres diizeyine isaret eder. Olgeginin Tirkce ge-
cerlilik ve glvenilirlik calismasi Kelecioglu ve arkadaslari
tarafindan yapilmis olup, élgeginin Tirkce versiyonu igin
Cronbach’s Alpha degeri 0.89 olarak raporlanmistir (13).

Uyku Hijyen indeksi (UHI)

Uyku Hijyen indeksi (UHI), uyku hijyenini etkileyen cev-
resel davranislari degerlendirmek amaciyla kullanilan,
katihmcilarin kendi kendine doldurdugu 13 maddelik bir
6z bildirim aracidir. Olcekte katilimcilara belirli davranis-
lari ne siklikla tekrar ettikleri sorulur ve 5 (her zaman) ve
1(asla) seklinde skorlanmaktadir. Toplam olasi puan ara-
g1 13-65 arasindadir. Yiksek puanlar kisilerin daha kotu
uyku hijyenine sahip oldugunu gosterirken dislk puan-
lar daha iyi uyku hijyeni oldugu anlamina gelir. Trkge ge-
cerlilik ve glivenilirligi 2015 yilinda Ozdemir ve arkadaslari
tarafindan yapilmis olup Cronbach’s Alpha dedgeri 0.78
olarak bildirilmistir (14).

Adélesan Aktivite Dengesi Olcedi(ADO-A)

Adélesan Aktivite Dengesi Olgedi 27 madde ve 4 alt para-
metreden olusan ve adélesanlarin okupasyonel denge-
lerini 8lgmeyi amaglayan bir 8lgiim aracidir. Olgegin ilk 15
maddesi temporalite 16-18. maddeler dinlenme ve uyku
ve 19-23. maddeler okupasyonel ¢esitlilik ve uyum ve 24~

27. maddeler okupasyonel anlam ve dederi olustirmak-
tadir. DortlU likert tipi olan 6lcekten alinacak en disuk
ham puan 27, en yilksek ham puan ise 1084dir. Olgekten
yUksek puanlar elde edilmesi, okupasyonel denge diize-
yinin yliksek oldugunu isaret etmektedir. Olcegin Tiirkge
gecerlilik ve givenilirligi 2022 yilinda ve Yilmaz arkadas-
lari tarafindan yapiimis olup Addlesan Aktivite Denge
Olgedi'nin alt boyutlari igin giivenilirlik katsayilari 0.70 ile
0.86 arasinda degismektedir (15).

BULGULAR

Calsmaya katilan e6grencilerin 75'1(%50) kadin, 75'1(%50)
erkeklerden olusmaktadir. Katilimcilarin yas ortalamasi
14.520.75 yildir. Calismaya katilan lise giris sinavina hazir-
lanan 8grencilerin Akademik Beklentilerine iliskin Stres
Envanteri puan ortalamasi erkekler igin 30.7+5.9 tespit
edilirken, kadinlarin 32.5+5.6 tespit edilmistir. Calismaya
katilan 8grencilerin Uyku Hijyeni indeksi puan ortalamasi
erkekler igin 36.6+6.1 tespit edilirken, kadinlarin 37+6.5
tespit edilmistir. Addlesan Aktivite Dengesi Olcegi puan
ortalamasi erkekler icin 48.2+5.9 tespit edilirken, kadin-
larin 50+6.4 tespit edilmistir (Tablo 1).

Ogrencilerin ASE total skoru ile UHi total skoru ve ADO-A
total skoru arasinda negatif yonde anlamli iligki gorul-
mistir (p=0.012). UHi ile ADO-A total skoru arasinda da
negatif yonli anlamli bir iliski oldugu goralmistir (p =
0.009).
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Tablo 1. Olgeklerin Tanimlayici istatistiklerine Ait

Bulgular

Erkek (n=75) Kadin (n=75)
Min- Min-
n:150 xssp | O | xasp | A
Akademik
Beklentilere | ., ¢ g | 19-45 |32.545.6 | 22-44
lliskin Stres
Envanteri
UykuHijyeni | oo o 61| 26-50 | 37:6.5 | 20-49
Indeksi
Adolesan
Aktivite 48.2+5.9| 35-63 | 50+6.4 | 36-71
Dengesi
Olcegi

* X: ortalama, ** SS: standart sapma, *** Min: Minimum, Max:
Maksimum

**Kadin katiimcilarin ASE, UHi ve ADG-A puan ortalamalari erkek-
lere gore daha yiiksektir

Tablo 2. Olgeklerin Korelasyon Analizine Ait Bulgular

Adolesan Akademik
Uyku Hijyeni | Aktivite Beklentilere
indeksi Dengesi iliskin Stres
Olcegi Envanteri
Akademik | .. 3905  |r.-0.204
Beklentilere o
iliskin Stres
Envanteri p: 0.012 p: 0.012
r:-213 r: -0.205
Uyku Hijyen |
indeksi
p:0.009 p: 0.012
Addlesan | . (913 r:-0.204
Aktivite .
Dengesi
Blgegi p: 0.009 p: 0.012

* Pearson Korelasyon Testi, ** Korelasyon 0,05 diizeyinde anlamlidir

TARTISMA

Bu calisma, liseye giris sinavina hazirlanan 6grenciler-
de stres duzeyleri ile uyku hijyeni ve aktivite rol denge-
si arasindaki iliskiyi incelemistir. Elde edilen bulgular,
akademik beklentilere bagll stres dlzeyindeki artisin,
ogrencilerin hem uyku hijyeninde bozulmalara hem de
gunlik yasam aktivitelerinde rol dengesinde azalmaya
neden olabilecedini gostermektedir. Uyku hijyeninin ko-
tilesmesiyle birlikte akademik stres diizeyinin artmasi,
6grencilerin yasam kaliteleri Uzerinde belirgin olumsuz
etkiler yaratmaktadir. Dewald ve arkadaslarinin (2010)
yUrttiglu meta-analitik derlemede, kotl uyku kalite-
si ile okul performansi arasinda negatif bir iliski oldugu,
stre- sin bu bagi etkileyen énemli bir faktor oldugu ra-
porlan- mistir (7). Benzer sekilde, Wolfson ve Carskadon
(2003) sinav donemlerinde uyku diizeninin bozulmasinin
zihinsel islevlerde gerilemeye ve genel iyilik halinde da-
slse yol actigini belirtmistir (8). Calismamizdan elde edi-
len bulgu- lar benzer sekilde bu sonuclarla uyumludur.
Bununla birlikte, Gregory ve Sadeh (2018), bazi 6grenci-
lerin stres karsisinda uyku diizenlerini daha az etkilenmis
sekilde surdurebildiklerini ve bireysel farklliklarin bu ilis-
kide 6nemli rol oynadigini ortaya koymustur (16). Bu du-
rum, ¢calismamizda da gdzlemlenen bireysel varyasyon-
lar aciklamak acisindan dikkate degerdir. Uyku hijyeni-
nin bozulmasi yalnizca uyku siresi ve kalitesinde azalma
degdil, ayni zamanda 6grencilerin dikkat, motivasyon ve
ruh hali gibi bilissel ve duygusal islevlerinde bozulmala-
ra yol agarak, akademik basariyi dolayl yoldan olumsuz
etkileyebilmektedir. Ayrica sinav kaygisi, uykuya dalmak-
ta glclik, sik uyanma, erken uyanma ve uykusuzluk gibi
sorunlarla birlikte bir dongi olusturarak kayglyi daha da
artirabilmektedir (17,18). Aktivite dengesi agisindan de-
gerlendirildiginde, calismamizda stres dizeyleri yuksek
olan dgrencilerin giinlik yasam aktiviteleri arasinda den-
ge kurmakta zorlandiklari, bu durumun da yasam kalite-
lerini etkiledigi g6zlemlenmistir. Wagman ve Hakansson
(2014), dengeyi bozan stres faktorlerinin ergoterapik
degerlendirme ile tanimlanabilecedini ve midahale edi-
lebilecedini vurgulamaktadir (9). Dolayisiyla elde edilen
bulgular, ergoterapinin 6grencilerin sinav stirecinde kar-
silastiklari stresin olumsuz etkilerini azaltmada ve yasam
kalitelerini desteklemede 6nemli bir mesleki katki suna-
bilecegini gdstermektedir. Ergoterapistler, uyku hijyeni,
stres yonetimi ve aktivite dengesi gibi alanlarda sundugu
degerlendirme ve midahalelerle, grencilerin sinav do-
neminde yasadiklari zorluklara karsl bas etme becerile-
rini gelistirmeyi ve gunlik rutinlerini daha saglkli bir bi-
cimde surdurebilmelerini desteklemeyi hedeflemektedir
(19,20).
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Bu mdudahaleler; zaman ydnetimi egitimi, gevseme
teknikleri, duyusal ve gevresel uyaran dizenlemesi ve
beden-zihin farkindalidi iceren aktiviteleri kapsayabi-
lir(21,22). Literatlrde, ergoterapistlerin okul temelli uy-
gulamalarda 6grenci stresi, uyku diizeni ve rol catismasi
gibi konularda bireysel ve grup temelli calismalarla olum-
lu etkiler yarattigi gésterilmistir (23). Bu kapsamda, lise-
ye giris sinavina hazirlanan dgrencilerin stres seviyeleri,
uyku hijyenleri ve aktivite rol dengelerinin belirli periyot-
larda degerlendiriimesi, stres dizeylerini azaltmaya ve
genel saglik durumlarini iyilestirmeye yonelik koruyucu
ergoterapi mudahalelerinin gelistiriimesi blyik dnem
tasimaktadir. Elde edilen sonuglar, yalnizca bireysel ma-
dahalelerin degil, aynizamanda egitim politikalari ve okul
saghg programlarinin sekillendiriimesinde de dikkate
alinmasi gereken veriler sunmaktadir.

SONUG

Bu calisma, liseye giris sinavina hazirlanan 6grencilerde
stres diizeyleriile uyku hijyeni ve aktivite rol dengesi ara-
sindaki iliskiyi incelemis; elde edilen bulgular, akademik
beklentilere bagli stresin artmasinin hem uyku hijyenin-
de bozulmalara hem de aktivite rol dengesinde azalmaya
yol actigini ortaya koymustur. Gelecek arastirmalarda,
sinav stresine yonelik ergoterapi temelli midahale prog-
ramlarinin gelistiriimesi ve etkililiginin deneysel yontem-
lerle test edilmesi dnerilmektedir. Ozellikle okul temelli
uygulamalarda gevseme teknikleri, zaman ydnetimi
egitimi ve duyusal diizenleme stratejilerinin etkileri de-
gerlendirilebilir. Ayrica nicel verilerin nitel gorismelerle
desteklenmesi, 0grencilerin sinav slrecine dair 6znel
deneyimlerini anlamada derinlik kazandiracaktir. Farkli
yas gruplari ve sinav sistemleri arasinda karsilastirmali
analizler yapilmasi, aile destegi ve 6gretmen rehberligi-
nin bagimsiz degisken olarak modele dahil edilmesiyle
daha bUtlncll yaklasimlar gelistirilebilir.

Limitasyonlar

Katilimci sayisinin 150 olmasi, elde edilen verilerin genel-
lenebilirligini artirsa da bazi sinirhiliklar bulunmaktadir.
Calismanin yalnizca tek bir sinav dénemine ve istanbul
ilindeki belirli okullarda 6grenim gdren 06drencilere
odaklanmasi, bulgularin farkli sosyo-kultirel yapilara ve
Tidrkiye geneline genellenebilirligini ve uzun vadeli etki-
lerin anlasiimasini kisitlamaktadir. Gelecek arastirmalar-
da daha genis katilimci gruplari ve farkli sinav dénemleri
incelenerek daha heterojen drneklemlerle ve farkli bol-
gelerden katilimla bu bulgularin dogrulanmasi ve genis-
letilmesi 6nerilmektedir.

Etik Kurul Onayi

Bu calisma, Iistanbul Atlas Universitesi Girisimsel
Olmayan Bilimsel Arastirmalar Etik Kurulu tarafindan etik
yonden uygun bulunmus olup, etik kurulun 22.04.2024
tarihli ve 04 sayill toplantisinda, 04/35 sayili karar ile
onaylanmistir.
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INTEROCEPTIVE CORTICAL HEMODYNAMICS IN
HEALTHY INDIVIDUALS AND PATIENTS WITH
DISORDERS OF CONSCIOUSNESS: A PILOT STUDY

MERVE ALOKTEN' (2

ABSTRACT

Aim: The aim of this pilot study was to investigate cortical oxyhemoglobin (HbO) responses measured by functional near-infrared spectroscopy (fNIRS) during resting
state and a heartbeat counting task in healthy individuals and patients with disorders of consciousness (DoC). The study sought to provide preliminary insights into
the relationship between interoceptive processes and mechanisms of consciousness, and to contribute to the development of biomarkers independent of behavioral
measures.

Materials and Methods: Thirteen healthy individuals and six DoC patients, matched for age, sex, and education, were included. fNIRS measurements were obtained
from frontal and parietotemporal regions using a 35-channel NIRScout device. Resting-state recordings consisted of 7 minutes with eyes closed, while interoception
was assessed with Schandry’s heartbeat counting paradigm. AHbO responses were preprocessed with Homer3 software and analyzed using non-parametric statisti-
cal tests.

Results: No significant differences were observed between groups during the resting condition. In healthy individuals, the heartbeat counting task was associated
with significant decreases in AHbO levels in the left and mid-frontal regions. In the DoC group, no differences were found between resting and task conditions.
Between-group comparisons revealed that healthy participants showed lower AHbO values in the left and right temporoparietal regions compared to the DoC group.
Conclusion: This pilot study demonstrated significant hemodynamic changes in frontal and temporoparietal regions during interoceptive tasks in healthy individu-
als, whereas no task-related responses were observed in DoC patients. Differences in the temporoparietal regions highlight their critical role in interoceptive
awareness and conscious experience. Despite the limited sample size, the findings suggest that fNIRS may contribute to the development of potential biomarkers for
disorders of consciousness.

Keywords: Interaceptive, Hemodynamics, Functional Near-Infrared Spectroscopy, Disorders of Consciousness

SAGLIKLI BIREYLERDE VE BiLiNG BOZUKLU&U OLAN HASTALARDA iNTEROSEPTIF KORTIKAL HEMODINAMi: PiLOT CALISMA
OzET

Amag: Bu pilot calismanin amaci, saglikli ve biling bozuklugu bulunan bireylerde dinlenim ve kalp atimi sayma gérevi sirasinda fonksiyonel yakin kizilgtesi spe-
ktroskopi (fNIRS) ile dlgiilen kortikal oksihemoglobin (HbO) yanitlarini arastirmaktir. Galisma, interoseptif siireclerin biling mekanizmalariyla iligkisini anlamaya ve
davranigsal dlgiitlerden bagimsiz biyobelirteclerin gelistiriimesine katki saglamak {izere bir pilot ¢alisma olmayi hedeflemistir.

Gereg ve Yontem: Calismaya yas, cinsiyet ve egitim agisindan benzestirilmis 13 saglikl birey ve 6 biling bozuklugu bulunan hasta dahil edilmistir. fNIRS dlgtimleri

35 kanalli NIRScout cihazi ile frontal ve parietotemporal bélgelerden alinmistir. Dinlenim kosulunda 7 dakikalik gdzler kapali kayit yapilmis, interoseptif gérev olarak
Schandry'nin kalp atimi sayma paradigmasi uygulanmistir. AHbO yanitlari Homer3 yaziiminda islenmis, parametrik olmayan testlerle analiz edilmistir.

Bulgular: Dinlenim durumunda gruplar arasinda anlaml fark bulunmamistir. Saglikli bireylerde kalp atimi sayma gdrevi sirasinda sol frontal ve mid frontal bélgelerde
AHbO diizeylerinde anlamli azalma gézlenmistir. Biling bozuklugu grubunda dinlenim ve gérev kosullari arasinda fark saptanmamistir. Gruplar aras karsilastirmalarda,
saglikh bireylerin sol ve sag temporoparietal bélgelerde daha diisiik AHbO degerlerine sahip oldugu belirlenmistir.

Sonug: Calisma, interoseptif gorevler sirasinda saglikli bireylerde frontal ve temporoparietal bélgelerde anlamli hemodinamik dedisiklikler gérildiigin; biling
bozuklugu olan bireylerde ise gdrevle iliskili yanitlarin belirginlesmedigini gdstermistir. Temporoparietal bélgelerdeki farkliliklar, bu alanlarin interoseptif farkindalik
ve bilingli deneyimle iligkisini desteklemektedir. Bulgular, sinirli 6rneklem biyikligtine ragmen fNIRS'in biling bozukluklarinda biyobelirtec gelistiriimesine katki
saglayabilecek bir yéntem oldugunu distindtrmektedir.
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INTEROCEPTIVE CORTICAL HEMODYNAMICS

INTRODUCTION

Interoception is defined as the perception and inter-
pretation of internal physiological signals arising from
cardiac, respiratory, and gastrointestinal processes
(1,2). This process not only maintains homeostatic bal-
ance but also contributes to the formation of subjective
experience, the sense of self, and emotional processing
(3). The insula, anterior cingulate cortex, and prefrontal
regions stand out as central structures in the cortical
representation of interoceptive information (4).

Vegetative state (VS) and minimally conscious state
(MCS), which are part of the spectrum of disorders of
consciousness, differ in terms of levels of awareness.
Although behavioral scales used in clinical practice
(e.g., Coma Recovery Scale-Revised) are valuable for
diagnosis, they may lead to misclassification due to
limited or absent motor responses (5,6). Therefore, the
investigation of interoceptive processes is of critical
importance for the development of biomarkers inde-
pendent of behavioral measures in the assessment of
the level of consciousness(7.8).

Studies conducted in healthy individuals have shown
activations in the insula, medial prefrontal cortex, and
parietal regions during heartbeat awareness or respira-
tory tasks(9-11). These regions have also been associat-
ed with the default mode network (DMN) and attention
networks. The findings indicate that interoceptionisre-
lated not only to bodily awareness but also to the holistic
structure of conscious experience.

Functional near-infrared spectroscopy (fNIRS) is a
portable and non-invasive neuroimaging method that
provides indirect information about neuronal activity
by measuring cortical oxyhemoglobin (HbQO) changes
(12). Compared to functional magnetic resonance im-
aging (fMRI), fNIRS does not require strict movement
restriction; and compared to electroencephalography
(EEQG), it provides more direct information about region-
al oxygenation, making it particularly valuable for bed-
side assessments (13,14). These features make fNIRS a
valuable tool for evaluating patients with disorders of
consciousness.

Previous studies have used fNIRS to assess interocep-
tive tasks in healthy subjects and cognitive paradigms
in patients with disorders of consciousness. One such
study demonstrated increased frontal connectivity

during a heartbeat counting task (HCT) in healthy indi-
viduals (15). Another study showed a decrease in HbO
levelsinthe prefrontal cortexduringinteroception tasks
(18). In their 2017 study, Abdalmalak et al. reported that
patients in a minimally conscious state exhibited re-
sponse patterns during motor imagery tasks that were
similar to those observed in healthy controls (17). In an-
other study, they discussed whether the fNIRS method
could be used to detect disorders of consciousness (18).

The application of fNIRS during interoception tasks in
both healthy individuals and patients with disorders of
consciousness remains limited, and current findings
are inconclusive. While evidence exists regarding the
cortical representation of interoceptive processes in
healthy individuals, a significant knowledge gap per-
sists in patient populations. This pilot study, therefore,
aims to compare cortical HbO responses measured with
fNIRS during resting state and a heartbeat counting
task in healthy individuals and patients with disorders
of consciousness, with the dual objective of providing
preliminary insights into the mechanisms of conscious-
ness and establishing a foundation for the development
of novel clinical assessment strategies.

MATERIALS AND METHODS

The study was conducted at the Clinical
Electrophysiology, Neuroimaging and Neuromodulation
Laboratory of the Health Sciences and Technologies
Research Institute (SABITA), Istanbul Medipol University,
and in the intensive care units and neurology wards of
Bagcilar Medipol Mega University Hospital. The inclu-
sion criteria for healthy individuals were being 18 years
or older, right-handed, having no history of neurological
or psychiatric disorders, not using medication, hav-
ing no cognitive impairment (MoCA > 23), and being a
native Turkish speaker. For individuals with disorders
of consciousness, the inclusion criteria were being 18
years or older, right-handed, having wakefulness but
no awareness or only limited awareness, stable medical
condition, no use of sedative/hypnotic medication with-
in the last 24 hours, and being a native Turkish speaker.
Exclusion criteria were pregnancy and hearing impair-
ment for healthy participants; and for patients with dis-
orders of consciousness, a known history of neurologi-
cal and/or psychiatric disorders, uncontrolled epileptic
seizures, severe organ failure, increased intracranial
pressure, unstable vital signs, sepsis, cancer, known
hearing impairment, brain death, and deep coma. Data
were obtained through a demographic information
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form, neuropsychological assessment, evaluation of
consciousness level, and hemodynamic measurements.
The Montreal Cognitive Assessment (MoCA) was applied
to healthy participants, while the JFK Coma Recovery
Scale-Revised (CRS-R) was administered by a neurol-
ogist to individuals with disorders of consciousness
(5,19). Hemodynamic measurements were performed
using functional near-infrared spectroscopy.

fNIRS data were recorded using the NIRStar Acquisition
software (v15.3, NIRx Medizintechnik GmbH, Germany)
with a multi-channel, continuous-wave device
(NIRScout, Medical Technologies LLC, Berlin, Germany).
A total of 35 channels were placed over the frontal and
parietotemporal regions in accordance with the EEG
10-20 system. The distance between optodes was ad-
justed not to exceed 3 cm. Recordings were obtained at
a sampling rate of 4.17 Hz, with wavelengths of 760 nm
and 850 nm. Details of channel placement and anatomi-
cal locations are presented in Figure Tand Table 1.

EEG 10-20 System

Figure 1. Optode placement based on the international 10-20
system. Red circles represent source optodes and blue circles
represent detector optodes. Green lines indicate measurement
channels formed between source-detector pairs

During the resting-state recordings, participants were
asked to remain awake with their eyes closed for 7

minutes. The interoception task was assessed using
the heartbeat counting task (HCT), based on Schandry’s
paradigm and the adaptation by Desmedt et al. (20,21).
Participants were instructed to silently count their own
heartbeats during intervals of 25, 35, and 45 seconds,
without physically checking their pulse. The beginning
and end of each interval were signaled by verbal instruc-
tions generated through the E-Prime paradigm, which
also inserted event markers into the data for subse-
quent analysis. fNIRS recordings were obtained from all
channels during this period.

Preprocessing of the data was performed using Homer3
software (v1.80.2). Motion artifacts were corrected us-
ing wavelet-based methods, followed by the application
of a band-pass filter with a frequency range of 0.01-0.08
Hz. Optical density values were converted into con-
centrations using the modified Beer-Lambert law, and
block averages were calculated to obtain HbO respons-
es.(22).

Channels were analyzed in regional clusters: left fron-
tal(Channels 1, 2, 3, 4, 14), right frontal (Channels 10, 11,
12, 13, 15), midfrontal (Channels 5, 6, 7, 8, 9), left tem-
poroparietal (Channels 16, 17, 18, 22, 23, 25, 34), right
temporoparietal (Channels 19, 20, 21, 30, 32, 33, 35) and
midparietal (Channels 24, 26, 27, 28, 29, 31). Statistical
analyses were performed using IBM SPSS 20.0 and JASP
0.19.3 software, with descriptive statistics reported
as mean and standard deviation. Since the number of
participants was below 30, non-parametric tests were
preferred; the Mann-Whitney U test was used for be-
tween-group comparisons, and the Wilcoxon Signed-
Rank Test for within-group comparisons. Statistical
significance was defined as p < 0.05.

RESULTS

Thirteen healthy participants and six participants with
disorders of consciousness were included in the study.
The groups did not differ in terms of age, sex, or years
of education (p> 0.05). Demographic information of the
participants is presented in Table 2. Hemodynamic re-
cordings obtained from both groups during the resting
state and interoception task were analyzed according to
the parameters described in the Materials and Methods
section. Oxyhemoglobin change (AHbO) values were
examined for regional clusters. Results of the Mann-
Whitney U test during the resting state showed no sig-
nificant differences between groups.

ATLJM 2025; 5 (14): 170-180
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Table 1. Channel Information According to LPBA40 Atlas

Channel gz:::r Eztt::(t’iin Corresponding Regions

Channel 1 1-1 AF3-AF7 Left middle frontal gyrus - Left middle frontal gyrus & lateral orbitofrontal gyrus
Channel2 | 1-4 AF3-AFp1 Left middle frontal gyrus - Left superior & middle frontal gyrus

Channel3 | 1-6 AF3-FAF5 [ Left middle frontal gyrus - Left inferior & middle frontal gyrus

Channel 4 | 1-7 AF3-FAF1 Left middle frontal gyrus - Left middle frontal gyrus

Channel5 [ 2-2 AFz-FPz Left & right superior frontal gyrus - Right & left superior & middle frontal gyrus
Channel6 | 2-4 AFz-AFp1 Left & right superior frontal gyrus - Left superior & middle frontal gyrus
Channel7 | 2-5 AFz-AFp2 Left & right superior frontal gyrus - Right superior & middle frontal gyrus
Channel 8 | 2-7 AFz-FAF1 Left & right superior frontal gyrus - Left superior & middle frontal gyrus
Channel9 | 2-8 AFz-FAF2 Left & right superior frontal gyrus - Right superior & middle frontal gyrus
Channel 10 | 3-3 AF4-AF8 Right middle frontal gyrus - Right inferior frontal gyrus & lateral orbitofrontal gyrus
Channel 11 | 3-5 AF4-AFp2 | Right middle frontal gyrus - Right superior & middle frontal gyrus
Channel 12 | 3-8 AF4-FAF2 | Right middle frontal gyrus - Right middle frontal gyrus

Channel 13 | 3-9 AF4-FAF6 | Right middle frontal gyrus - Right inferior & middle frontal gyrus

Channel 14 | 4-7 F1-FAF1 Left superior & middle frontal gyrus - Left middle frontal gyrus

Channel15 | 5-8 F2-FAF2 Right superior & middle frontal gyrus - Right middle frontal gyrus

Channel 16 | 6-10 CP5-TP7 Left supramarginal gyrus - Left middle temporal gyrus

Channel 17 | 6-11 CP5-CP3 Left supramarginal gyrus - Left inferior parietal lobule

Channel 18 | 6-14 CP5-PCP5 | Left supramarginal gyrus - Left angular gyrus

Channel 19 | 7-12 CPB-CP4 Right supramarginal gyrus - Right inferior parietal lobule

Channel 20 | 7-13 CP6-TP8 Right supramarginal gyrus - Right middle temporal gyrus

Channel 21 | 7-15 CPB-PCP6 | Right supramarginal gyrus - Right angular gyrus

Channel 22 | 8-10 PCP7-TP7 Left inferior & middle temporal gyrus - Left middle temporal gyrus
Channel 23 | 8-14 PCP7-PCP5 | Left inferior & middle temporal gyrus - Left angular gyrus

Channel 24 | 9-1 PCP3-CP3 | Left angular gyrus & superior parietal gyrus - Left inferior parietal lobule
Channel 25 | 9-14 PCP3-PCP5 | Left angular gyrus & superior parietal gyrus - Left angular gyrus

Channel 26 | 9-16 PCP3-P1 Left angular gyrus & superior parietal gyrus - Left superior parietal gyrus
Channel 27 | 10-16 PCP1-P1 Left superior parietal gyrus - Left superior parietal gyrus

Channel 28 | 11-17 PCP2-P2 Right superior parietal gyrus - Right superior parietal gyrus

Channel 29 |12-12 PCP4-CP4 | Right angular gyrus & superior parietal gyrus - Right inferior parietal lobule
Channel 30 | 12-15 PCP4-PCP6 | Right angular gyrus & superior parietal gyrus - Right angular gyrus
Channel 31 [12-17 PCP4-P2 Right angular gyrus & superior parietal gyrus - Right superior parietal gyrus
Channel 32 | 13-13 PCP8-TP8 | Right inferior & middle temporal gyrus - Right middle temporal gyrus
Channel 33 | 13-15 PCP8-PCP6 | Right inferior & middle temporal gyrus - Right angular gyrus

Channel 34 | 14-14 P5-PCP5 Left angular gyrus & middle occipital gyrus - Left angular gyrus

Channel 35 | 15-15 P6-PCP6 Right angular gyrus & middle occipital gyrus - Right angular gyrus
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Table 2. Demographic Characteristics of

Participants

. Healthy Group | DoC Group
Variable | _13.M:sD) |(n=6,MzsD)|P
Age 38,84+17,76 54,66+9,97 | 0,059
Gender | 7F/6M 3F/3M 0,893
vearsof |6 o453 13,33+413 | 0,154
Education

DoC = Disorders of Consciousness; M = Mean; SD = Standard

Deviation; F = Female; M = Male

In healthy participants, comparison of the interoception
(HCT) task and resting state revealed significant de-
creases in AHbO levels in the left frontal (p= 0.039) and
mid frontal (p= 0.016) regions. No significant differenc-
es were found in the right frontal, left temporoparietal,
right temporoparietal, or mid parietal regions. Regional
AHDbO statistics for healthy participants are presented
in detail in Table 3 and illustrated in Figure 1.

In participants with disorders of consciousness, com-
parison of the interoception task and resting state
showed no significant differences in AHbO across any
region (p>0.05). Results for this group across all regions
are provided in Table 4, with regional distributions illus-
trated in Figure 2.

When healthy and disorders of consciousness groups
were compared during the HCT using the Mann-Whitney
U test, results indicated that AHbO levels in the left
temporoparietal (p= 0.036) and right temporoparietal
(p=0.022) regions were lower in the healthy group com-
pared to the disorders of consciousness group. In the
midfrontal region, a trend toward significance was ob-
served(p=0.072). No significant differences were found
in other regions. Detailed between-group comparison
results are shown in Table 5, and mean regional AHbO
values are illustrated in Figure 3.

Table 3. Comparison of Hemoglobin Oxygenation (AHbO) Changes by Region During Rest and Heartbeat

Counting Task in Healthy Participants. Wilcoxon Signed-Rank Test (n = 13)

Region Condition (Rest - HCT) | Mean Rank Sum of Ranks z p
Negative Ranks 5.33 16.00

Left Frontal Positive Ranks 7.50 75.00 -2.062 0.039*
Ties
Negative Ranks 6.00 24.00

Right Frontal Positive Ranks 7.44 67.00 -1.503 0.133
Ties
Negative Ranks 3.67 1.00

Mid Frontal Positive Ranks 8.00 80.00 -2.41 0.016*
Ties
Negative Ranks 4.33 26.00

Left TP Positive Ranks 9.29 65.00 -1.363 0.173
Ties
Negative Ranks

Right TP Positive Ranks 7.33 22.00 -1.642 0.101
Ties 6.90 69.00
Negative Ranks 8.00 32.00

Mid Parietal Positive Ranks 6.56 59.00 -.943 0.345
Ties

AHbO = Change in oxyhemoglobin concentration; Left TP = Left temporoparietal; Right TP = Right temporoparietal; *p < 0.05
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Table 4. Comparison of Oxygenated Hemoglobin Concentration Changes During Rest and HCT Interoceptive

Task in Participants with DoC. Wilcoxon Signed-Rank Test (n = 6)

AHbO = Change in oxygenated hemoglobin; Left TP = Left temporoparietal; Right TP = Right temporoparietal; *p < 0.05

. Condition p (Asymp. Sig.
Region (Rest - HCT) Mean Rank Sum of Ranks p4 2-tailed)
Negative Ranks | 4.00 4.00
ﬁHb? 'Ieft -1.363 0.173
ronta Positive Ranks | 3.40 17.00
: Negative Ranks | 2.00 2.00
ﬁHbO Ff'ght -1.782 0.075
ronta Positive Ranks | 3.80 19.00
. Negative Ranks | 3.00 3.00
ﬁHbO l‘l’lld -1.572 0.116
ronta Positive Ranks | 3.60 18.00
Negative Ranks | 3.50 7.00
AHDbO Left TP -0.734 0.463
Positive Ranks 3.50 14.00
Positive Ranks 3.00 9.00
AHbO Right TP -0.314 0.753
Equal Ranks 4.00 12.00
. Negative Ranks | 3.50 14.00
ﬁHt.)OtMl'd -0.734 0.463
arieta Positive Ranks | 3.50 7.00
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Figure 2. Distribution of mean AHbO values across cortical

localizations during the resting state and heartbeat counting task

Regions

Figure 3. Distribution of mean AHbO values across cortical
localizations during the resting state and heartbeat counting task

in healthy participants

in participants with DoC
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Table 5. Comparison of Oxygenated Hemoglobin Concentration Changes Across Groups During the HCT

Interoceptive Task. Mann-Whitney U Test (N =19)

Region Group N Mean Rank Sum of Ranks | U o]
Health 13 8.923 116.000
AHDO Left ! 25.000 0.244
Frontal DOC 6 12.333 74.000
: Health 13 8.846 115.000
AHBO Right ! 24.000 0.210
Frontal DOC 6 12.500 75.000
: Health 13 8.385 109.000
AHBO Mid ! 18.000 0.072
Frontal DOC 6 13.500 81.000
Healthy 13 8.154 106.000
AHDO Left TP 15.000 0.036*
DOC 6 14.000 84.000
; Health 13 8.000 104.000
AHbO Right ! 13.000 0.022*
TP DOC 6 14.333 86.000
; Health 13 9.692 126.000
AHO Mid y 35.000 0.765
Parietal DOC 6 10.667 64.000

AHbO = Change in oxygenated hemoglobin; Left TP = Left temporoparietal; Right TP = Right temporoparietal; *p <.05

AHBbO Concentration Changes (Between Groups)

Concentration (mean)

-20 \—\/+ AHBO - Healthy
~m- AHbO - DOC

Left Frontal Right Frontal Mid Frontal Left TP Rigﬁt TP Mid Parietal
Regions

Figure 4. Comparison of mean AHbO values across cortical

localizations between healthy and DoC groups during the
heartbeat counting task

DISCUSSION

In interoceptive awareness tasks, particularly para-
digms that require focusing on internal bodily signals,
such as heartbeat counting, the analysis of cortical
hemodynamic responses is important for evaluating
the relationship between interoception and conscious
awareness. Data obtained with fNIRS have the potential

to provide insights into the neuroanatomical founda-
tions of interoceptive awareness by examining oxy-
genation changes, particularly in frontal and parietal
regions. In healthy participants, AHbO levels in the left
frontal and midfrontal regions were observed to de-
crease significantly during the HCT compared to the
resting state. Although other studies in the literature
have reported increased oxygenation in frontal areas
(15), this finding is consistent with previous research
suggesting that prefrontal regions may show reduced
oxygenation responses when task demands for internal
attention and awareness increase (16).

Among participants with disorders of consciousness,
AHbO responses did not differ significantly between
resting and task conditions. This finding may suggest
that task-related cortical oxygenation responses were
either too weak or that sufficient cortical changes could
not be triggered due to inadequate processing of task
instructions. Previous studies have shown that the in-
tegrity of interoceptive networks, particularly the ante-
rior insula and medial prefrontal cortex, plays a decisive
role in tasks such as heartbeat awareness (25,26).
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In this study, the absence of a significant difference
in AHbO between resting and task conditions in par-
ticipants with disorders of consciousness suggests
that task-related cortical oxygenation responses re-
mained weak. In the EEG literature, heartbeat-evoked
responses/potentials (HER/HEP) measurements have
been shown to differentiate levels of consciousness
under certain conditions; for example, in emerged-MCS
(eMCS) patients, the peak power(global field power) and
complexity measures of HEP are higher compared to
prolonged DoC (27). In addition, HER markers extract-
ed from resting EEG have been able to classify the dis-
tinction between UWS and MCS with high accuracy, and
these HER-based scores have been shown to correlate
with glucose metabolism in DMN nodes as measured
by fluorodeoxyglucose positron emission tomography
(28). More recent multidimensional assessments have
also shown that HER variance and frontal segregation
increase with the presence of consciousness (29). In
contrast, the fNIRS findings of the present study did
not reveal a AHbO differentiation between resting and
task conditions in the DoC group; this may indicate that
the modulations observable at the electrophysiological
level (EEG/HER) could not be captured by fNIRS due to
limitations of the hemodynamic window and/or task
processability.

A noteworthy finding of our study is that, while no signif-
icant differences were observed between groups during
theresting state, differences emerged particularlyinthe
temporoparietal regions during the interoceptive task.
According to the between-group comparison results,
during the HCT, healthy participants showed signifi-
cantly lower AHbO values in the left and right temporo-
parietal regions compared to the disorder of conscious-
ness groupln the literature, it is generally accepted that,
according to classical neurovascular coupling, increas-
es in neural activity are accompanied by an increase
in oxyhemoglobin concentration and a decrease in de-
oxyhemoglobin levels in the corresponding regions (14).
Therefore, during interoceptive tasks such as heartbeat
counting, an increase in HbO is expected, particularly
in the insula, prefrontal, anterior cingulate, and pari-
etal regions. However, the lower oxygenation levels ob-
served in these regions among healthy individuals may
reflect more efficient neural processing in response to
the interoceptive stimulus, or DMN deactivation during
focused attention on the stimulus. This finding is con-
sistent with previous studies highlighting the role of the
right temporoparietal region in self-representation and

internal attention processes(1,25). The temporoparietal
regions are also known to play an important role in in-
teroceptive self-related processes, particularly in func-
tions such as heartbeat perception, body awareness,
and the sensory integration related to self (3,30,31).
Studies conducted in recent years have shown that
not only the insula and anterior cingulate cortex, but
also the temporoparietal regions are involved in cardi-
ac-based interoceptive tasks (32-34). Temporoparietal
regions have emerged as a key component of the neural
circuitry that supports not only external social percep-
tion but also the internal monitoring of bodily signals.
Anatomically, the temporoparietal junction (TPJ) lies at
the intersection of the temporal and parietal lobes and
is known to mediate high-level social cognitive tasks
such as empathy and theory of mind (35,36). In addition,
the inferior parietal cortex and supramarginal gyrus,
which are part of the broader temporoparietal complex,
contribute to multisensory integration and the coding
of peripersonal space—a process essential for distin-
guishing self from others (37). Critchley et al. (2004)
reported that the inferior parietal lobule was activated
together with the insula during heartbeat perception.
Studies conducted on developmental samples have also
supported these findings (38), and Klabunde et al. (2019)
demonstrated that the inferior parietal lobule was ac-
tivated together with the insula and prefrontal regions
during a heartbeat detection task in children and ado-
lescents (34). In addition, a meta-analysis conducted by
Schulz et al. (2016) revealed the relationship between
heart-focused interoceptive accuracy and sensitivity
measures and the inferior parietal lobule, highlighting
the importance of thisregion(39). At the theoretical lev-
el, Park and Blanke (2019) and Salvato et al. (2020) stat-
ed that the temporoparietal region plays a central role
in the integration of internal and external bodily signals,
serving as a critical hub in self-representation and body
awareness processes (25,40). More recent findings also
show that interoceptive performance is associated with
individual differences and that oxygenation respons-
es can reflect these variations (32). In this context, the
AHDbO differentiation observed in the temporoparietal
regions of the healthy group in our study can be con-
sidered consistent with the literature reporting parietal
contributions during interoceptive tasks. Moreover, the
group differences that emerged may not reflect a more
functional awareness or better perfusion response in
patients with disorders of consciousness, but rather
neural inefficiency, lack of control, or a compensatory
hemodynamic reaction (41).
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The findings of this study demonstrate that interocep-
tive processes extend beyond the insula and prefrontal
regions, with the temporoparietal areas also playing a
critical role within this network. In healthy individuals,
the decrease in oxygenation observed in the frontal
regions during the task suggests a reorganization of
attentional networks and deactivation of the default
mode network, while the differentiations in the tem-
poroparietal regions highlight the close link between
self-representation, body awareness, and interocep-
tive experience. In contrast, the absence of significant
task-related responses in individuals with disorders of
consciousness may indicate that disruptions in the in-
tegrity of these neural networks are related to the loss
of interoceptive awareness.

CONCLUSION

This study represents a pilot attempt to examine cor-
tical oxygenation responses during rest and heartbeat
counting tasks in healthy individuals and those with
disorders of consciousness. The findings revealed that
interoceptive tasks induced significant changes in the
frontal and temporoparietal regions of healthy partici-
pants, whereas no clear differences were observed be-
tween rest and task conditions in patients. The group
differences identified in the temporoparietal regions
further support the involvement of these areas in in-
teroceptive awareness and the formation of conscious
experience. However, the limited sample size and clini-
cal heterogeneity restrict the generalizability of the re-
sults. Future studies with larger cohorts and multimodal
approaches are needed to provide stronger evidence for
the potential use of interoception as a diagnostic and
prognostic biomarker in disorders of consciousness.
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AMERIKAN FUTBOLU OYUNCULARINDA OMUZ
AGRISININ“FONKSIYONEL DUZEY, UYKU VE YASAM
KALITESI UZERINE ETKIiSI
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OzET

Amag: Bu galisma, Amerikan futbolu oyuncularinda omuz agrisinin fonksiyonel diizey, uyku kalitesi ve yasam kalitesi izerindeki etkilerini incelemeyi
amaglamaktadir.

Gereg ve Yontem: Galismaya aktif olarak amerikan futbolu ile ugrasan yas ortalamasi 21,20 + 2,26 olan 43 amatdr sporcu katiimistir. Calismada sporcularin
omuz agrisinin fonksiyonel diizeye etkisini degerlendirmek iin Kol, Omuz ve El Sorunlari Anketi, uyku kalitesi igin Pittsburgh Uyku Kalitesi Anketi ve yasam
kalitesi igin Kisa Form-12 Saglik Olgegi kullaniimistir.

Bulgular: Elde edilen bulgular, omuz agrisinin st ekstremite fonksiyonlarini olumsuz etkiledigini gdstermektedir (p<0,05). Ancak genel uyku ve yasam
kalitesi {izerinde anlamli bir etkisi bulunmamistir (p>0,05). Bununla birlikte, antrenman sirasindaki omuz agrisinin mental saglik ile iliskili yasam kalitesini
olumsuz yénde etkiledigi tespit edilmistir (p<0,05). Omuz agrisi ile uyku kalitesi arasindaki iliski incelendiginde, genel uyku kalitesinde anlamli bir degisim
goriilmezken (p>0,05), uyku bozuklugu alt parametresinde agri ile pozitif bir iliski saptanmistir (p<0,05).

Sonug: Sonug olarak, Amerikan futbolu oyuncularinda omuz agnisinin fonksiyonel diizeyi 6nemli dlciide etkiledigi, ancak genel uyku ve yasam kalitesi iizeri-
ndeki etkisinin sinirli oldugu bulunmustur. Sporcularda omuz yaralanmalarinin 8nlenmesine yonelik rehabilitasyon programlarinin gelistirilmesi dnerilmekte-
dir.

Anahtar Kelimeler: Amerikan Futbolu, Omuz Agrisi, Fonksiyon, Yasam Kalitesi

EFFECT OF SHOULDER PAIN ON FUNCTIONAL LEVEL, SLEEP QUALITY AND QUALITY OF LIFE IN AMERICAN FOOTBALL PLAYERS
ABSTRACT

Aim: This study aims to investigate the effects of shoulder pain on functional level, sleep quality, and quality of life in American football players.

Materials and Methods: A total of 43 amateur athletes with a mean age of 21.20 + 2.26 years, who were actively engaged in American football, participated
in the study. The Disabilities of the Arm, Shoulder and Hand Questionnaire was used to assess the impact of shoulder pain on functional level, the Pittsburgh
Sleep Quality Index was used to evaluate sleep quality, and the Short Form-12 Health Survey was utilized to measure quality of life.

Results: The findings revealed that shoulder pain negatively affected upper extremity functions (p<0.05). However, it had no significant impact on overall
sleep or quality of life (p>0.05). Nevertheless, shoulder pain experienced during training was found to negatively affect the quality of life related to mental
health (p<0.05). When examining the relationship between shoulder pain and sleep quality, no significant change was observed in overall sleep quality
(p>0.05), while a positive correlation was identified between pain and the sleep disturbance subparameter (p<0.05).

Conclusion: In conclusion, shoulder pain significantly affects the functional level in American football players, while its impact on overall sleep and quality
of life appears to be limited. It is recommended that rehabilitation programs be developed to prevent shoulder injuries in athletes.

Keywords: American Footbal, Shoulder Pain, Function, Quality of Life
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AMERIKAN FUTBOLU OYUNCULARINDA OMUZ AGRISI

GIRIS

Amerikan futbolu ragbi sporundan ilham alinarak ilk ola-
rak 180010 yillarda oynanmaya baslanmis ve zamanla
kendi iginde gelisimini sirdirerek glinimize gelmistir
(1). GlinimUizde Amerika Birlesik Devletleri (ABD)Ynde en
cok oynanan spor dali olup ABD disinda da diinya gene-
linde oynanmaktadir. Tlrkiye'de ise ilk olarak 1991 yilinda
Bogazici Universitesi'nde oynanmaya baslanmistir. 2022
yilinda ise Universitelerin blinyesinde ilk resmi Amerikan
futbol ligi kurulmustur (2,3). Gliinimizde blylimeye ve
yayllmaya devam etmesiyle birlikte hentz yaygin bir spor
dali haline gelmemesi sebebiyle bu konuda literatiirde
yapilan galismalar oldukca kisithdir (4).

Amerikan futbolu, hem Ust hem de alt ekstremite ya-
ralanmalari acisindan ciddi riskler barindiran, ylksek
hizda oynanan ve fiziksel temas igeren bir spordur. Bu
sporda gorilen kas-iskelet sistemi yaralanmalari; hafif
burkulma ve zorlanmalardan, kariyer sonlandirabilecek
dizeyde yirtiklar, kopmalar ve kiriklara kadar genis bir
yelpazede yer almaktadir (5). Amerikan futbolunda olasi
yaralanma mekanizmalari arasinda oyuncular arasi te-
mas, oyuncu-ylzey temasi, asiri kullanim yaralanmala-
r, temassiz bag yirtilmalari ve kas yaralanmalari yer alir
(6). Amerikan futbolu gibi yliksek fiziksel temas iceren
sporlarla ugrasan sporcularda omuz eklemine binen yik
normalden fazla olabilecedi i¢in bu sporcular cerrahiye
kadar gidebilen omuz yaralanmalarina acik hale gelir (7).
Oyuncularda omuz yaralanmalari, kas-iskelet sistemi
yaralanmalarinin el, diz ve ayak bileginden sonra en sik
gorulen dordlincl bdlgesidir ve karsilasilan toplam ya-
ralanma sayisinin yaklasik %10 -20'sini olusturur (8,9).
Amerika Birlesik Devletlerinde yapilan bir calismada
amerikan futbolu oyuncularinda en ¢ok gorilen omuz
yaralanmasinin akromioklavikular ayriima oldugu tes-
pit edilmistir. Bunu sirasiyla anterior instabilite, rotator
manset yaralanmalari, klavikula kiriklari ve posterior ins-
tabilite izlemektedir (10).

Uyku; saglik ve iyilik halinin temel bilesenlerinden biridir

ve fiziksel gelisim, duygu diizenleme, kognitif performans

ile yasam kalitesi Uzerinde belirgin etkiler gostermek-
tedir (11). Ayrica, egzersiz sonrasi toparlanma siireci ile
atletik performansin desteklenmesinde ve fizyolojik, bi-
yokimyasal ve kognitif yenilenme sireclerinde de 6nemli
bir rol oynamaktadir (12). Amerikan futbolu oyuncula-
rinda yapilan bir calismada yogun antrenman dénemle-
rinde oyuncularda uyku siresinin ve kalitesinin azaldig
bildiriimektedir (13). Uyku yoksunlugundan kaynaklanan
yorgunluk; yaralanma oranlarinda artisa, kariyer sire-
sinde azalmaya, agri algisinda artisa neden olmakta ve
sporcunun atletik performansini olumsuz etkilemektedir
(14). Benzer sekilde omuz yaralanmalariyla iligkili olarak
uyku kalitesinde etkilenim bildiriimekte olup (15) yapilan
bir sistematik derlemede rotator manset tendinopatisin-
de uyku kalitesinin olumsuz etkilendigi bildirilmistir (16).

Omuz agrisi benzer sekilde yasam kalitesini de etkile-
yen 6nemli bir parametredir (17). Bu sebeple omuz agrisi
ceken kisilerde saglikla iligkili yasam kalitesinin deger-
lendirilmesi hastaligin kisinin saglik durumu Gzerindeki
etkisinin kapsamli bir sekilde dederlendirilmesiigin kritik
bir 5neme sahiptir (18). Yapilan bir calismada sporcular-
da tekrarlayan omuz instabilitelerinde yasam kalitesinde
azalma gorilebilecedi belirtiimektedir (17).

Literatlirde, Amerikan futbolu oynayan sporcularda
omuz agrisinin dzellikle uyku kalitesi Gzerindeki etkilerini
inceleyen calismalar sinirhdir. Mevcut ¢calismalarin biyik
¢ogunlugu yaralanma sikligina veya performans para-
metrelerine odaklanmakta, omuz agrisinin sporcunun
fonksiyonel dlizeyi, uyku dizeni ve yasam kalitesi Uzerin-
deki bltlncul etkilerini ele alan arastirmalar ise oldukca
sinirl kalmaktadir. Bu calisma, Amerikan futbolu oyun-
cularinda sik karsilasilan bir saglk sorunu olan omuz ag-
risinin, atletik performansi dolayl olarak etkileyebilecek
Uc temel alan—fonksiyonel dizey, uyku kalitesi ve yasam
kalitesi—Uzerindeki etkilerini dederlendirmeyi amacla-
maktadir. Boylece, hem bu alandaki literatlr boslugunun
doldurulmasina katki saglanmasi hem de sporcu sagligi-
na yonelik koruyucu ve iyilestirici yaklasimlarin gelistiril-
mesine 1sik tutulmasi hedeflenmektedir.
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GEREC - YONTEM

Katilimcilar ve Prosediir

Calisma amerikan futbolu oynayan, belirlenen dahil edil-
me ve dislanma kriterleri agisindan uygun olan sporcular
ile ydrittlmas kesitsel tipte bir calismadir.

Calismaya 18 - 25 yas arasinda amerikan futbolu oynayan
ve calismaya katilmaya gonlll olan bireyler dahil edilir-
ken son 6 ay icerisinde cerrahi operasyon gegirmis olan
ve tanisi konmus norolojik bir hastaligi olan bireyler ca-
ismadan dislanmistir.

Katimcilarin sosyodemografik ve spora dair verilerini
toplayabilmek amaciyla arastirmacilar tarafindan olus-
turulmus “Sporcu Degerlendirme Formu”, omuz agiri-
sinin fonksiyonel diizeye olan etkisini dederlendirmek
icin “Kol, Omuz ve El Sorunlari Anketi (DASH)", omuz ag-
risinin uyku kalitesi Gzerine etkisini degerlendirmek icin
“Pittsburgh Uyku Kalitesi indeksi’, omuz agrisinin yasam
kalitesine etkisini degerlendirmek icgin “Kisa Form - 12
Saglik Olcegi” ve omuz agrisi diizeyini degerlendirmek
icin ise “Sayisal Derecelendirme Olcegi” kullaniimistir.

Calismanin 6rneklem bilyUkligi G*Power 3.1.9.4 yazilim
programi kullanilarak yapilan gli¢ analizi sonucunda be-
lirlenmistir. 0,05 hata ve 0,80 guvenirlik dizeyine gore
calismaya en az 40 birey dahil edilmesi planlanmistir.

Veri toplamada kartopu yontemi kullanildi ve veri topla-
ma araglari “google formlar” izerinden katilimcilara sos-
yal medya platformlari Gzerinden online olarak ulastirildi.

Veri Toplama Araglari

Sporcu Degerlendirme Formu

Yas, cinsiyet, boy, kilo gibi demografik bilgileri sorgula-
yan sorularin ardindan sporcularin antrenman sikhgi ve
sliresi, antrenman disindaki fiziksel aktiviteleri, omuz ya-
ralanmasi ge¢misi, antrenman sirasinda, normal zaman-
da ve uyku sirasinda omuz agri seviyesi gibi parametrele-
ri sorgulayan bir formdur.

Kol, Omuz ve El Sorunlari Anketi(DASH)

Bu anket 1994 yilinda American Academy of Orthopedic
Surgeons tarafindan gelistirilen, Ttrkce gecerlilik ve gu-
venilirlik galismasi 2006 yilinda Dlger ve arkadaslari ta-
rafindan yapilan, kol, omuz el problemlerinde fonksiyonel

durum ve engelliligi degerlendiren spesifik bir ankettir
(19). B'li likert tipte olan bu anket 3 bolim olmak lzere
toplam 38 sorudan olusmaktadir. ilk bolimde bireylerde
Ust ekstremite problemlerinin semptomlari ve glnlik
yasamda fonksiyonelligi ne kadar etkiledigi ile alakali so-
rular yer alirken ikinci bolimde spor yapan ve/veya mizik
aleti galan kisilerde, Gglincl bolimde ise is yasaminda
Ust ekstremite problemlerinin yarattigi engellilik seviyesi
sorgulanmaktadir. 0-100 arasi skorlamada puan arttik-
ca fonksiyonellik azalir, engellilik artar (0:Hig engel yok,
100:Maksimum engel)(19).

Pittsburgh Uyku Kalitesi indeksi (PUKI)

Pittsburgh Uyku Kalitesi indeksi, Buysse ve ark. tarafin-
dan 1989 yilinda gelistirilmis iyi ve kotd uykunun tanim-
lanmasi amaciyla uyku kalitesinin niceliksel dlgimuni
veren bir 6lgektir. Toplam 24 soruigerir. Bu sorularin 19'u
kendini degerlendirme sorusu iken 5'i bireyin es veya bir
oda arkadas! tarafindan yanitlanir. Kendini degerlendir-
me sorulari, uyku kalitesi ile ilgili degisik maddeleri ige-
rir. Bunlar uyku slresini, uyku latansini (gecikmesini) ve
uyku ile ilgili 6zel problemlerin siklik ve siddetini sapta-
mak icindir (20). 7 bilesen subjektif uyku kalitesi, uyku
gecikmesi, uyku slresi, alisiimis uyku etkinligi, uyku
bozukluklar, uyku ilaci kullanimi ve glind{iz islev bozuk-
lugunun skorlanmasindan olusmaktadir. Her bir madde
0-3 araliginda degerlendirilir. PUKI toplam skoru 7 bile-
senin skorlarinin toplanmasi ile hesaplanir ve sonucta
0-21 araliginda bir skor elde edilir. PUKI sonucunda elde
edilen skorun distk olmasi daha saglikli bir uyku kalite-
sine isaret eder. PUKI'nin Tiirkge gegerlilik ve giivenirlik
galismasi Agargun ve ark. tarafindan 1996 yilinda gercek-
lestiriimistir (21).

Kisa Form - 12 (SF-12) Saglik Olgegi

12 maddelik bu dlcek, fiziksel ve zihinsel sadlik kompo-
nenti 6zet puanlarini yeniden olusturacak daha kisa bir
arac olarak SF-36dan gelistirilmistir (22). Yasam kalite-
sini degerlendirmek icin siklikla kullanilir ve 12 sorudan
olugsmaktadir. Bu sorular fiziksel ve mental olmak Uzere
iki ana baslik altinda kategorize edilir ve her ikisi de 6'sar
soru igerir. Alinabilecek skor 0-100 arasinda degdismek-
te olup, yUksek skorlar daha iyi bir yasam kalitesini ifade
eder (23). SF-12 Yasam Kalitesi Olcegi'nin Tlrkge glive-
nirlik ve gecerlik galismasi Soylu ve Kutlk tarafindan
2021yilinda gerceklestirilmistir (24).
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Sayisal Derecelendirme Olgedgi

Sayisal Derecelendirme Olgedi 11, 21 veya 101 puanlik bir
skala olup; baslangic noktasi “agrinin olmadigini” bitis
noktasi ise “olabilecek en kotl agrinin oldugunu” ifade
eder. Grafiksel ya da sozel olarak ifade edilebilir. 17lik
formunda 0 baslangic noktasini 11 ise bitis noktasini ifa-
de eder. Agri icin kullanilan goérsel analog dlcek, gorsel
derecelendirme dlgedi ve sayisal derecelendirme élgegi-
nin kiyaslandiginda bir calismada sayisal derecelendirme
olceginin agri dizeyi degerlendirmesi icin gorsel analog
6lgek kadar gegerli ve glvenilir oldugu belirtilmistir (25).

istatistiksel Analiz

Verilerin analizinde IBM Statistical Package for Social
Sciences Version 28 (SPSSinc, Chicago, IL, USA)istatis-
tik programi kullaniimistir. Strekli degiskenler ortalama
+ standart sapma, niteliksel degiskenler sayi ve ylzde
(%) olarak verilmistir. Calismada ilgili parametreler ara-
sindaki iliski Pearson korelasyon analizi ile hesaplanmis
olup, tim dlgimlerde istatistiksel anlamlilik p <0,05 ola-
rak iki yonla alinmistir.

Etik Kurul Onayi

Calisma istanbul Atlas Universitesi Girisimsel Olmayan
Klinik Arastirmalar Etik Kurulu tarafindan 25.03.2022
tarihli 14264 sayili karar ile etik onayini almis ve Helsinki
Deklerasyonuna uygun olarak yuritilmustur. Ek olarak
arastirmaya katilan tim katilimcilar galismanin icerigi
ve uygulama bicimi, katiimci haklari, kullanilacak olan
olcekler hakkinda yazili olarak bilgilendirilmis olup, stan-
dartlari istanbul Atlas Universitesi Etik Kurul Komitesi
tarafindan belirlenmis olan “Gondlli Bilgilendirme ve
Onay Formu” sunulmustur.

BULGULAR

Calismaya 18 - 25 yas arasi, aktif olarak amerikan futbolu
oynayan 43 amator sporcu katilmistir. Katihmcilarin de-
mografik dzellikleri Tablo Tde gosterilmistir.

Elde edilen sonuglara gore st ekstremite fonksiyonel
dlzeyindeki degisim / etkilenim ile fiziksel fonksiyona
bagli yasam kalitesi arasinda orta dizeyde negatif yon-
|ii bir iliski mevecuttu. Ust ekstremite fonksiyonel diize-
yini degerlendirmek icin kullanilan DASH anketinin g alt
moduld olan DASH Fonksiyon-Semptom, DASH Sporcu
ve DASH is modiilleri ve SF - 12 Fiziksel Fonksiyon Ozet
Skoru arasinda ayri ayri orta dizeyde negatif yonlu ilis-
ki oldugu tespit edilmistir (r=-0471, p=0,001 ; r=-0,492 ,
p=<0,001; r=-0,560, p=<0,001). (Tablo 2)

Tablo 1. Sosyodemografik Veriler

Ortalama £ SS
(n=43)
Yas 21,20+2,26
Kilo 90,67+16,83
Boy 183, 05+ 5,45
BKi 26,99 + 4,33
Haftalik Antrenman Sayisi (Giin) 3,62 +1,04
Antrenman Siresi(Her Bir, Saat) 2,61+0,55
Son 12 Ay Omuz Yaralanmasi Sayis| 0.81+1,21
Normal Zaman Omuz Agrisi Dlzeyi 1,67+1,82
Antrenman Slr;;;nedy?ki Omuz Agrisi 2.83+2 68
Gece Omuz Agrisi Duzeyi 1,67+2,10
Antrenman Disi Egzersiz Gin Sayisi 2,53+1,69
Antrenman Disl Egzersiz Suresi(her 151+ 0,76
bir)
Germe inanc 8,25 +1,71

*BKi: Beden Kitle indeksi, SS: Standart Sapma, n: katilimei sayisi

Ust ekstremite fonksiyonel diizeyindeki degisim / et-
kilenim ile uyku kalitesi arasindaki iliski incelendiginde
ise Ust ekstremite fonksiyonel diizeyindeki etkilenim ile
uyku kalitesi arasinda anlamli bir iliskinin bulunmadig
gorilmustir (p>0,05). (Tablo 3)

Omuz agrisiile Ust ekstremite fonksiyonel dizeyi arasin-
daki iliski incelendiginde ise glinlik yasamdaki, antren-
man sirasindaki ve gece/uyku sirasindaki omuz agrisi
ile DASH Fonksiyon - Semptom ve DASH is modiillerin-
den elde edilen skorlar arasinda anlaml dlizeyde po-
zitif yonla bir iliski oldugu tespit edilmis olup Tablo 3'te
gosterilmektedir.

Omuz agrisi dizeyi ile uyku kalitesi arasindaki iliski ince-
lendiginde toplam PUKI skorlari ile omuz agrisi arasinda
anlaml bir iliski tespit edilmemis olup her U¢ agr para-
metresi (normal zamandaki, antrenman sirasindaki ve
gece / uyku sirasindaki omuz agrisi diizeyleri) ile PUKI
Uyku Bozuklu@u alt parametresi arasinda pozitif yonde
anlamli dizeyde iligki oldugu saptanmistir.
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Tablo 2. Ust Ekstremite Fonksiyonel Diizeyi ve Omuz Agrisi ile Yasam Kalitesi Arasindaki iliski

SF-12 FBO Skoruile iliski | SF-12 MBO Skoru ile iliski
Ortalama =SS r p r p
DASH Fonksiyon - Semptom 8,36+ 7,48 -0,471 0,001* -0,151 0,333
DASH Sporcu 15,98 + 21,44 -0,492 <0,001* -0,070 0,653
DASH is 9,01+£19,39 -0,560 <0,001* -0,133 0,395
Normal Zamandaki Omuz Agrisi 1.67+1,82 -0,294 0,056 -0,226 0,145
Antrenman Sirasindaki Omuz Agrisi 2,83+2,68 -0,247 0,11 -0,306 0,046*
Gece / Uyku Sirasindaki Omuz Agrisi 1.67+2,10 -0,251 0,105 -0,169 0.277

*DASH: Kol, Omuz ve El Sorunlari Anketi, FBO: Fiziksel Bilesen 0zet Skoru, MBO: Mental Bilesen (zet Skoru, SS: Standart Sapma

Tablo 3. Ust Ekstremite Fonksiyonel Diizeyi ile Omuz Agnisi ve Uyku Kalitesi Arasindaki iliski

DAS:G:::‘:;:”“' DASH Sporcu DASH is

Ortalama * SS r p r P r P
PUKI Oznel Uyku Kalitesi 1,25+0,81 0.112 0.476 0.236 0.128 0.114 0.468
PUKI Uyku Latansi 1,18+1,05 0.022 0.890 0.267 0.083 0.237 0.127
PUKI Uyku Stiresi 0,55+0,73 -0.022 0.888 0.025 0.875 -0.017 0.915
PUKI Alisilmis Uyku Etkinligi 0,25+ 0,49 0.040 0.798 0.012 0.939 0.080 0.610
PUKI Uyku Bozuklugu 1,20+ 0,55 0.354 | 0.020* | 0.285 0.064 0.398 | 0.008*
PUKI Uyku ilact Kullanimi 0,18+ 0,62 0.087 0.578 0.227 0.143 0.140 0.370

PUKI Giindiiz islev Bozuklugu 0,76 + 0,84 -0.027 0.864 -0.061 0.696 -0.051 0.746

PUKI Toplam 541+2,81 0.124 0.430 0.266 0.084 0.226 0.144

Normal Zamandaki Omuz Agrisi 1,67+1,82 0,622 | <0,001* | 0,479 0,001 0,317 0,039*

Antrenman Sirasindaki Omuz

Agrisi 2,85+£2,68 0,517 | <0,001* 0,419 0,005 0,326 0,033*

Gece / Uyku Sirasindaki Omuz

Agrs 1,67+2,10 0,546 | <0,001* 0,618 <0,001 0,333 0,029*

*PUKi: Pittsburgh Uyku Kalitesi indeksi, SS: Standart Sapma
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Tablo 3. Ust Ekstremite Fonksiyonel Diizeyi ile Omuz Agrisi ve Uyku Kalitesi Arasindaki iliski

*PUKi: Pittsburgh Uyku Kalitesi indeksi, SS: Standart Sapma

. Antrenman Gece / Uyku
Normal Zamandaki . .
. Sirasindaki Omuz | Sirasindaki Omuz
Omuz Agrisi N o
Agnisi Agrisi
Ortalama + SS p r p r p
PUKI Oznel Uyku Kalitesi 1,25+ 0,81 0,089 0,570 | -0,024 | 0,879 0,160 0,305
PUKI Uyku Latansi 1,18 +1,05 0,094 0,547 -0,048 0,759 0,082 0,602
PUKI Uyku Siiresi 0,55+0,73 0,050 0,750 -0,146 0,349 -0,049 0,754
PUKI Alisiimis Uyku Etkinligi 0,25+0,49 0,095 0,544 -0,094 0,549 0,013 0,932
PUKI Uyku Bozuklugu 1,20 £0,55 0,326 0,033* 0,309 0,044* 0,323 0,035*
PUKI Uyku ilact Kullanimi 0,18+0,62 0,221 0,154 0,302 0,049* 0,282 0,087
PUKI Giindiiz Islev Bozuklugu 0,76 + 0,84 -0175 | 0,262 | -0,207 | 0,182 0,111 0,477
PUKI Toplam 5,41+ 2,81 0,153 0,329 -0,013 0,935 0,161 0,304

TARTISMA

Amerikan futbolu oyuncularinda omuz agrisinin fonksi-
yonel dlizey, uyku ve yasam kalitesi Gzerine etkisini aras-
tirmak amaciyla yapilan bu calismada omuz agrisinin
amerikan futbolu oyuncularinda Ust ekstremite fonksi-
yonlarini etkiledigi ancak yasam ve uyku kalitesini anla-
mi dizeyde etkilemedidi sonucuna varilmistir. Bununla
beraber Ozellikle antrenman sirasindaki omuz agrisinin
mental fonksiyonlarla iliskili yasam kalitesini etkiledigi
gorulmektedir.

Onceki calismalar, Amerikan futbolu oyuncularinda
omuz yaralanmasi gorilme sikliginin fazla oldugundan
ve bu yaralanmalarin oyuncularin sportif performansla-
rini sinirlayabilecegini géstermektedir (6,10). Bu galisma-
larla paralel olarak galismamizda omuz agrisinin st eks-
tremite fiziksel fonksiyonlarinda ve fonksiyonel dizeyde
olumsuz etkiler olusturdugunu gdstermekte ve DASH
anketinden elde edilen skorlarin omuz agrisi ile dogru-
dan iliskili oldugunu ortaya koymaktadir. Antrenman
ve gunlik yasam sirasinda omuz agrisi deneyimleyen
sporcularin  fonksiyonel dizeylerinde azalma oldugu
belirlenmistir. Bu durum, amerikan futbolu oyuncula-
rinda Ust ekstremite fiziksel fonksiyonlarinin spor per-
formansini etkileyebilecegini ve kritik bir rolde oldugunu
vurgulamaktadir.

Uyku kalitesi ve omuz agrisi arasindaki iliski incelendigin-
de, literatlirde rotator manset tendinopatisi gibi omuz
problemlerinin uyku kalitesini olumsuz etkiledigi belirtil-
se de (15,16), calismamizda genel uyku kalitesi ile omuz
agrisi arasinda anlaml diizeyde bir iliski tespit edileme-
mistir. Ancak, PUKI Uyku Bozuklugu alt parametresinin
omuz agrisi ile pozitif yonde iliskili olmasi, gece omuz
agrisinin uykuya dalma strecinde sorun olusturabilece-
gini gostermektedir. Ayrica 2021 yilinda Dobrosielski ve
ark.’nin sporcularda yaptidi sistematik derlemede, ye-
tiskin sporcularda zayif uyku kalitesi ile antrenman ilis-
kili yaralanmalar arasinda yetersiz bir iliski oldugu bildiril-
mistir. Uyku kalitesine iliskin problemlerin yaralanmalar-
la dogrudan iliskili olmayabilecegi ve tek basina bir risk
faktorl olarak dederlendirilemeyecedi ifade edilmistir
(28). Omuz agnisinin yalnizca uyku bozuklugu ve uykuya
dalma gucligu ile iliskili bulunmasi, diger uyku bilesen-
leriyle anlamli bir iliski gdstermemesi; agrinin kisa sire-
li olmasi, katiimcilarin geng ve aktif bireyler olmasi ve
genel saglik durumlarinin iyi olmasi gibi etkenlerle iliskili
olabilir.

Yasam kalitesi acisindan dederlendirildiginde, dnceki ca-
lismalar tekrarlayan omuz instabilitelerinin sporcularda
yasam kalitesini olumsuz etkiledigini ortaya koymustur (17).
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Ancak mevcut calismamizda, omuz adrisi ile fiziksel
fonksiyonlara iliskin yasam kalitesi arasinda istatistik-
sel olarak anlamli bir iliski saptanmamistir. Bu bulgu,
calismamizdaki katilimcilarin geng, aktif ve genel saglik
durumu iyi olan bireyler olmalari nedeniyle, fiziksel is-
levsellik Gzerindeki etkilerin sinirli dizeyde hissedilmis
olabilecegini diisiindiirmektedir. Ote yandan, antrenman
sirasinda yasanan omuz agrisinin mental bilesenlerle ilis-
kili yasam kalitesini olumsuz etkiledigi gordlmustir. Bu
durum, sporcularda agriya verilen psikolojik yanitlarin,
yalnizca fiziksel kisithliklarla degil, ayni zamanda moti-
vasyon, anksiyete dlizeyi ve zihinsel dayaniklilik gibi psi-
kolojik slreglerle de iliskili olabilecegdini gostermektedir
(27). Nitekim, agri deneyiminin bireysel algi, duygudurum
ve stres dlzeyiyle etkilesim icinde oldugu bilinmektedir
(28). Bu baglamda, sadece fiziksel degil, psikososyal fak-
torlerin de sporcularda yasam kalitesi Uzerine etkili oldu-
gu ve rehabilitasyon sureglerinin bltdncil bir yaklasimla
planlanmasi gerektigi vurgulanabilir.

Bu calismanin genellenebilirligini kisitlayan bazi unsurlar
bulunmaktadir. Orneklem biydklGginin gérece kiiclik
olmasi ve yalnizca belirli bir yas grubundaki sporcularin
incelenmesi, elde edilen bulgularin daha genis populas-
yonlara aktariimasini glgclestirebilir. Ayrica, kullanilan
degerlendirme Olceklerinin 6z bildirim temelli olmasi, ka-
tilmci yanitlarinin subjektifligini artirabilir. Gelecekte ya-
pilacak calismalarin daha genis dérneklem gruplariyla ve
objektif degerlendirme yontemleriyle yiratilmesi, omuz
agrisinin uyku ve yasam kalitesi Gzerindeki etkilerini daha
kapsamli sekilde ortaya koyacaktir.

SONUG

Sonug olarak, bu ¢calisma Amerikan futbolu oyuncularin-
da omuz agrisinin fonksiyonel diizeyi énemli 6l¢lde et-
kiledigini, ancak genel yasam ve uyku kalitesi Gzerindeki
etkisinin sinirli oldugunu gdstermektedir. Ozellikle ant-
renman sirasinda yasanan omuz agrisinin mental saglik
Uzerindeki etkisinin belirgin olmasi, sporcularin fiziksel
iyilesmelerinin yani sira psikolojik destek almalarinin da
onemli oldugunu ortaya koymaktadir. Bu dogrultuda,
sporcularda omuz yaralanmalarinin 6nlenmesine yone-
lik dnleyici rehabilitasyon programlarinin gelistiriimesi
ve sporcularin psikolojik iyi oluslarinin desteklenmesi
onerilmektedir.

DEKLARASYONLAR

Cikar Catismasi Beyani
Cikar catismasi yoktur.

Tesekkdlr
Calismaya katiim gdsteren bireylere tesekkirlerimizi
sunariz.

Etik Kurul Onayi

Mevcut arastirma istanbul Atlas Universitesi Girisimsel
Olmayan Bilimsel Arastirmalar Etik Kurulu tarafindan de-
gerlendirilmis, 25.03.2022 tarih ve 14264 numarali karar
sayisiile etik agidan uygun bulunmustur.
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ABSTRACT

Aim: The aim of our study is to evaluate the impact of nationwide lockdowns imposed due to the COVID-19 pandemic on the incidence of incarcerated
inguinal, femoral, and incisional hernias in Tiirkiye.

Methods: A retrospective analysis was conducted on patients who underwent emergency surgery for strangulated abdominal wall hernias between
01/04/2020 and 01/04/2023. Patients were divided into two groups based on the timing of surgery. Surgeries performed during the COVID-19 pandemic
restrictions were categorized as the lockdown period, while those outside of this date range were considered the free period.

Results: The study included a total of 135 cases, and the results revealed significant differences between the free and lockdown periods in terms of hernia
types and postoperative outcomes. During the lockdown period, the emergency admission rate for incisional hernias increased from 27.2% to 43.8%, while
the rate for inguinal hernias decreased from 42.5% to 22.9%. Intestinal resections increased from 6.9% in the free period to 18.8% in the lockdown period
(p<0.05). The postoperative ICU admission rate increased from 12.6% to 27.1% (p<0.05).

Conclusion: Our study found a proportional increase in incisional hernias during the closure period in hernia patients requiring emergency surgery, while
a decrease in inguinal hernias was observed. An increase in the need for intensive care unit admissions was observed during this period and a significant
increase in intestinal resections was observed. It emphasizes the need for ongoing research in this field to improve patient outcomes and inform clinical
decision-making.

Keywords: COVID-19, Hernia, Incarceration, Strangulation

COVID-19 KISITLAMALARININ ACIiL KARIN DUVARI FITIGI AMELIYATLARINA ETKiSi: RETROSPEKTIF KOHORT CALISMASI
OzET

Amag: Calismamizin amaci, COVID-19 pandemisi nedeniyle uygulanan iilke capindaki kapanmalarin Tiirkiye'de strangiile inguinal, femoral ve insizyonel
fittklarin insidans! Gizerindeki etkisini degerlendirmektir.

Yontemler: 01/04/2020 ile 01/04/2023 tarihleri arasinda strangiile karin duvari fitigi nedeniyle acil cerrahi uygulanan hastalar {izerinde retrospektif bir
analiz gerceklestirildi. Hastalar ameliyat zamanlamasina gére iki gruba ayrildi. COVID-19 pandemisi kisitlamalari sirasinda yapilan ameliyatlar “kapanma
dénemi” olarak siniflandirilirken, bu tarih araligi disinda kalan ameliyatlar “serbest dénem” olarak kabul edildi.

Bulgular: Calismaya toplam 135 vaka dahil edildi ve serbest ddnem ile kapanma ddnemi arasinda fitik tiirleri ve postoperatif sonuglar agisindan anlamli
farklar oldugu ortaya kondu. Kapanma doneminde insizyonel fitiklar icin acil bagvuru orani %27.2den %43,8% ylikselirken, inguinal fitik orani %42,5'ten
%22,94 diisti. Bagirsak rezeksiyonlari serbest donemde %6,9 iken kapanma doneminde %18,8' yiikseldi (p<0,05). Postoperatif yogun bakim {initesi (YBU)
yatis orani %12,6dan %27,1e yiikseldi (p<0,05).

Sonug: Galismamiz, acil cerrahi gerektiren fitik hastalarinda kapanma déneminde insizyonel fitiklarin oransal olarak arttigini, inguinal fitiklarin ise
azaldigini ortaya koymustur. Bu dénemde yogun bakim ihtiyacinda bir artis ve bagirsak rezeksiyonlarinda anlamli bir artis gozlemlenmistir. Bu bulgular,
hasta sonuclarini iyilestirmek ve klinik karar verme siirelerine katki saglamak amaciyla bu alanda yapilacak arastirmalarin devam etmesi gerektigini
vurgulamaktadir. .

Anahtar Kelimeler: COVID-19, Fitik, Inkarserasyon, Strangiilasyon
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COVID-19 LOCKDOWN ON EMERGENCY ABDOMINAL WALL HERNIA SURGERIES

INTRODUCTION

In December 2019, the SARS-CoV-2 virus originating
from Wuhan, China, later its leading disease recognized
globally as COVID-19, suddenly took center stage in our
lives, becoming a pandemic that affected the entire
world. During this period, many hospitals temporarily
suspended elective surgical procedures to focus on the
intensity of the pandemic. With the exception of prior-
itized cases such as cancer treatment and emergency
surgeries, limitations were imposed on elective surgi-
cal procedures. A study conducted by the COVIDSurg
collaboration developed a model to predict the conse-
quences of the global postponement of elective sur-
gical procedures and another study, also conducted in
collaboration with COVIDSurg, supported the reduction
of elective surgeries. (1).

Inguinal, umbilical, and incisional hernias, generally
referred to as abdominal wall hernias, have surgery as
their only treatment method, and there is no medical
treatment available. Surgery is recommended even for
asymptomatic cases to prevent mortality or morbidity
in the event of potential strangulation.(2,3).

It is hypothesized that the lockdown measures imple-
mented nationwide during the pandemic period, along
with the postponement of elective surgeries for infec-
tion control, and quarantine practices influenced by the
overall number of cases and related contacts, have led
to anincrease in the incidence of strangulated hernias.
Furthermore, it is believed that these measures have
contributed to an increase in ischemic complications
(intestinal resections) due to strangulation in hernias,
affecting mortality and morbidity. Indeed, studies have
shown an increase in mortality rates in emergency sur-
geries during the pandemic period. (4).

The aim of our study is to demonstrate the impact of the
lockdown measures implemented nationwide during
the COVID-19 pandemic on incarcerated inguinal, fem-
oral, and incisional hernias in patients presenting with
emergency conditions across the country

MATERIALS AND METHODS

This study was planned as a retrospective cohort obser-
vational study. When establishing the study protocol, the
STROBE (Strengthening the Reporting of Observational
Studies in Epidemiology) guidelines were followed. (5).

Retrospectively, incarcerated abdominal wall her-
nias operated on under emergency conditions be-
tween 01/04/2020 and 01/04/2023 were screened at
the General Surgery Clinic of Umraniye Training and
Research Hospital. Patients were divided into two
groups. Surgeries performed between 01/04/2020 and
01/07/2021, during the period of COVID-19 pandemic re-
strictions, were defined as lockdown period surgeries,
while surgeries performed between 02/07/2021 and
01/04/2023 were considered as free period surger-
ies. All hernia surgeries were defined according to the
ICD-10 (International Classification of Disease) coding
system determined by the World Health Organization
(WHO). Laparoscopic surgeries could not be performed
in our clinic during the lockdown period, therefore they
were excluded from the study.

In Turkiye, COVID-PCR test results are processed in-
dependently by contact tracing team authorized by
the Ministry of Health, and these data are collected in
the Ministry of Health's database. For this reason, the
COVID-PCRtest results for the majority of patients could
not be accessed. Therefore, this study was designed to
retrospectively assess the temporal effects of the pan-
demic process, rather than the impact of COVID-19 on
patients.

Demographic data (age, gender), date and type of sur-
gery, anesthesiarisk according to the American Society
of Anesthesiologists (ASA score), type of hernia, mesh
usage, and concurrent procedures were analyzed.
Descriptive statistics (frequency [f], percentage [%],
arithmetic mean [x], standard deviation [SD]) were
used to evaluate the data. The normal distribution of
variables was determined using visual (histograms and
probability plots) and analytical methods (Kolmogorov-
Smirnov/Shapiro-Wilk). Non-parametric or parametric
tests were chosen based on the suitability. Categorical
variables were compared using the X2 test or Fisher's
exact test when any of the values were less than 5.
Continuous variables were presented as mean and stan-
dard deviation, and compared usingindependent t-tests
(or Mann-Whitney U tests when appropriate). A p-value
less than 0.05 was considered statistically significant.

STATISTICAL ANALYSIS

In the study, SPSS (Statistical Package for the Social
Sciences) Windows 29.0 (IBM Corp. Armonk, NY, USA)
was used for data transformation and analysis of raw
data obtained for both groups.
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RESULTS

Atotal of 135 cases were included in the study. The mean
age of all patients was 60.28 + 16.69, with a mean age of
61.98 +16.82 in the lockdown period group, 59.34 + 16.64
in the free period group. In terms of gender distribution,
68(50.4%) patients were male, and 67(49.6.1%) were fe-
male (Table 1).

In the lockdown period group, 10.4% of the patients
were operated on for recurrent hernias, while this rate
was 2.3% in the free period group. and it was statistical-
ly significant (p=0.042)(Table 1).

Patients were categorized based on ASA scores into
ASA 1-2 and ASA 3-4. During the lockdown period, the
distribution was 50% for ASA 1-2 patients and 50% for
ASA 3-4 patients. In the free period, these ratios were
64.4% for ASA 1-2 patients and 35.6% for ASA 3-4 pa-
tients. Despite the proportional increase in ASA 3-4 pa-
tients during the free period, there was no significant
difference in the both period (p=0,104)(Table 1).

When comparing hernia operations based on their gen-
eral characteristics, there was no significant difference
in the prosthetic mesh usage, bowel strangulation and
length of hospital stay between the two periods (Table
2).

In the lockdown period, among patients operated on
under emergency conditions, 18.8% underwent bowel
resection, while in the free period, this rate was 6.9%.
There was a statistically significant difference between
the groups (p=0.038)(Table 2).

Post-operative intensive care unit (ICU) admission was
27.1% during the lockdown period and 12.6% during the
free period. This difference was statistically significant
(p=0.036)(Table 2).

Table 1. Demographic Data and Preoperative Characteristics of Patients

Total (n =135) Lockdown Period (n=48) | Free Period (n=287) P

Age (years) 0.272
Mean (SD) 60.28 +16.69 61.98 +16.82 59.34+16.64

Gender 0.063
Male (%) 68(%50.4) 19(%39.5) 49(%56.3)
Female (%) 67(%49.6) 29(%60.5) 38(%43.7)

Hernia Type (%) 0.006
Incisional Hernia 36(%26.7) 21(%43.8) 15(%27.2)
Umbilical Hernia 30(%22.2) 8(%16.7) 22(%25.3)
Femoral Hernia 21(%15.8) 8(%16.7) 13(%14.9)
Inguinal Hernia 48(%35.8) 11(%22.9) 37(%42.5)

Recurrence (%) 0.042

Recurrence 7(%5.2) 5(%10.4) 2(%2.3)

ASA scores 0,104
ASA1-2 80(%59.3) 24(% 50) 56 (%64.4)
ASA 3-4 55(%40.7) 24(% 50) 31(%35.6)

SD = standard deviation
Data presented as mean # SDor n(%)
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Table 2. Basic Characteristics of Emergency Hernia Operations Conducted

Total (n = 135) Lockt(i:\::;eriod Fr:::;;i)od
Mesh Usage (%) 127(94.1%) 43(89.6%) 84(96.6%) 0.101
Bowel Strangulation (%) 83 (61.5%) 32(66.7%) 51(58.6%) 0.358
Bowel Resection 15(11.1%) 9(18.8%) 6(6.9%) 0.038
Postoperative ICU Admission 24(17.7%) 13(27.1%) 11(12.6%) 0.036
Length of Hospital Stay 2.75+4.09 2.44+2.25 2.92 +4.81 0.915

ICU: Intensive Care Unit
Data is presented as mean = SD or n (%)

When we look at the rates of different hernia types in
all hernia repairs, incisional hernia repair was 17.2%
during the free period, and this rate increased to 43.8%
during the lockdown period. Inguinal hernia repair, on
the other hand, decreased from 42.5% to 22.9%. There
was a significant difference in hernia types between the
two periods (p=0.0086). Subgroup analysis revealed that
this difference was attributed to incisional and inguinal
hernias.

During the lockdown period, the strangulation rate inin-
cisional hernias was 37.5%, while it was 14.9 % during
the free period (p=0.003). Intestinal resections during
the lockdown period were 10.4%, compared to 1.1%
during the free period (p=0.021)(Table 3).

In the umbilical, inguinal and femoral hernia subgroups,
there were no statistically significant differences in
terms of strangulation and intestinal resection(Table 3).

While the total postoperative morbidity, recurrence,
COVID-19 infection and mortality were similar between
the two groups(Table 4).

Table 3. Evaluation of hernia subtypes in terms of strangulation and resection

Total (n = 135) Lock?:v::BP)eriod Fr::::;i)od p
Incisional Hernia 36(26.7%) 21(43.8%) 15(17.2%) 0.001
Strangulation 31(23%) 18(37.5%) 13(14.9%) 0.003
Bowel Resection 6 (4.4%) 5 (10.4%) 1(1.1%) 0.021
Umbilical Hernia 30(22.2%) 8(16.7%) 22(25.3%) 0.286
Strangulation 13(9.6%) 3(6.3%) 10(11.5%) 0.379
Bowel Resection 2(1.5%) 1(2.1%) 1(1.1%) 1.000
Femoral Hernia 21(15.6%) 8(16.7%) 13(14.9%) 0.808
Strangulation 13(9.6%) 5(10.4%) 8(9.2%) 1.000
Bowel Resection 5(3.4%) 0(0%) 3(3.4%) 0.160
Inguinal Hernia 48(35.6%) 11(22.9%) 37(42.5%) 0.025
Strangulation 26(19.3%) 6(12.5%) 20(23%) 0,139
Bowel Resection 5 (3.7%) 3(6.3%) 1(1.1%) 0,126
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Table 4. Mortality-Morbidity-Recurrence Rates

Lockdown Period Free Period
(n=48) (n=87) P
Morbidity 12(25%) 28(32.2%) 0.382
Morbidity related to pulmonary sources 1(2.1%) 7(8%) 0.259
Morbidity related to cardiac sources 0 3(3.4%) 0.552
Wound site infections 11(22.9%) 21(24.1%) 1
Intra-abdominal abscess 1(2.1%) 1(1.1%) 1
Recurrence 5(10.4%) 2(2.3%) 0.097
COVID-19 infection 24(50%) 39(44.8%) 0.564
Mortality 4(6.2%) 5(5.8%) 1

Data presented as n (%)

DISCUSSION

When examining demographic data, the mean age of all
patients was found to be 58.92 +15.97. During the lock-
down period, the mean age was 60.33 + 17.76, while it
was 58.43 +15.55 in the free period. Comparing with the
study conducted by Topgu et al. in 2013, it was observed
that emergency abdominal wall hernias were in line with
the demographic datain Tirkiye (8). Although the differ-
ence was not statistically significant, an increase in the
proportion of female patients during the lockdown pe-
riod was observed. The “watchful waiting” (WW) proce-
dure was described by Fitzgibbons et al. inarandomized
controlled trial conducted exclusively in male patients.
In that study, which included 720 male participants, only
one patient in the WW group developed incarceration
within two years, and one patient required intestinal
resection during a four-year follow-up. In the present
study, the lower proportion of male patients during the
lockdown period could be interpreted in this context.
However, it should be emphasized that the WW proce-
dure is applied to elective cases. The delay in elective
surgeries during the lockdown period was not due to the
intentional implementation of this procedure, but was a
consequence of the suspension of elective hernia sur-
geries due to pandemic-related restrictions (7).

In 2022, Howard et al. examined umbilical and incision-
al hernias operated on for 12 years. They reported a re-
currence rate of 14.3% (8). In a study based in Denmark
in 2015, the recurrence rate of umbilical and epigastric

hernias in the population was reported as 16.5% (9). In
a study by Neumayer and et al. comparing laparoscopic
and open prosthetic mesh use, the recurrence rate for
inguinal hernias was reported as 15%. (10). In our study,
there was no significant difference in the recurrence
rates, which are consistent with the literature from
non-pandemic periods. However, the weaknesses of our
study include not having reached an adequate follow-up
period and the lack of homogeneity in follow-up dura-
tions among the groups.

Even though the watchful-waiting procedure is avail-
able foringuinal hernias, delays in the treatment of fem-
oral and incisional hernias increase incarcerations and
strangulations. Although Kokotovic et al. (11) suggested
that the WW procedure could be applied to umbilical
and incisional hernias, long-term waiting is not recom-
mended for incisional hernias. Like in our study, a study
examining abdominal wall hernias in Southeast Scotland
during the COVID-19 pandemic was conducted. Ewing et
al. mentioned the decreased elective surgeries during
the pandemic. This study showed a proportional in-
crease in emergency surgeries in umbilical, incisional,
inguinal, and femoral hernia types. However, there was
also a significant increase in femoral and incisional her-
nia types in emergency surgery rates (12). In the study
conducted by Turan et. al. during the pandemic period
in TUrkiye, it is observed that the demographic data are
consistent with the data from our own study’s pandemic
period (13).
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The significant increase in intestinal resections has
been a critical pointin our study. This is because a study
conducted by Kurt et al. at Kartal Training and Research
Hospital in our country has addressed the relationship
between the duration of symptoms, intestinal resec-
tion, and mortality (14). On the other hand, Turan et al.
did not find a statistically significant difference in terms
of organ resections.

In the study by Surek et al., which examined 355 emer-
gency surgical operations in Tlrkiye, no significant
difference in postoperative morbidities was found be-
tween the lockdown and free periods, supporting the
findings of our study (15). However, the absence of data
regarding body mass index, smoking and alcohol con-
sumption, and comorbidities in our study constitutes an
important limitation in the interpretation of this result.

During the early stages of the pandemic, concerns about
the potential spread of pneumoperitoneum gases, com-
bined with warnings, led to the non-use of laparoscopy
in emergency operations at our clinic (16).

CONCLUSION

In our study, incisional hernias were found to signifi-
cantly increase in emergency admissions during the
lockdown period, while inguinal hernias decreased.
Despite similar hospitalization durations, post-opera-
tive ICU admissions and bowel resection rates were sig-
nificantly higher during the lockdown. Subgroup anal-
ysis revealed increased bowel resections in incisional
hernias, with strangulation rates notably higher in these
cases. Recurrence rates and overall morbidity and mor-
tality was the similar between groups. Our study is ret-
rospective, based on data within our hospital. The lack
of information regarding BMI, smoking habits, alcohol
use, and comorbidities in our study represents a limita-
tion. Additionally, the size of the population is a limiting
factor and likely contributes to the nonsignificant re-
sults observed. In future pandemics, prospective stud-
ies with larger samples should validate these data.
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ABSTRACT

Objective: Our aim in this study is to investigate the relationship between serum c-reactive protein levels and cerebrospinal fluid and blood neuron-specific enolase levels in
patients with bacterial meningitis.

Materials and Methods: This study was conducted on 22 patients treated with a diagnosis of acute bacterial meningitis. The diagnosis of meningitis was made based on
patient history, clinical and laboratory findings. Lumbar puncture was performed on patients at the initial presentation, on days 1and 7, and on days 15 and 21 if recovery was
not observed. The collected samples were analyzed for cell count, culture, Wright and Giemsa staining, protein, glucose and neuron-specific enolase levels. At the same time,
serum samples were obtained for the measurement of C-reactive protein and neuron-specific enolase levels. Clinical scoring was performed for all patients at the specified
time points.

Results: The mean age of the children in the study was 7111 months, and 59% were male. All patients presented with fever, with vomiting (77%) and seizures (27%) being the
most common additional findings. During follow-up, cerebrospinal fluid protein and leukocyte counts decreased significantly, while glucose levels increased (p=0.002; p=0.025;
p=0.06). C-reactive protein levels declined (p=0.012), whereas coma scores increased significantly on day 7 (p=0.046). The baseline cerebrospinal fluid neuron-specific enolase
level was 6.08+5.8 pg/L, showing a significant reduction by day 7 (p=0.039); serum neuron-specific enolase levels decreased as well but did not reach statistical significance
(p=0.050). At baseline, a positive correlation was observed between cerebrospinal fluid neuron-specific enolase and serum C-reactive protein (r=0.45, p=0.039), but no signifi-
cant correlation was found on day 7(r=0.11, p=0.068).

Conclusion: Cerebrospinal fluid and serum neuron-specific enolase levels change with neuronal damage in patients with bacterial meningitis, but no relationship was found
between neuron-specific enolase levels and duration of treatment and development of complications.

Keywords: Acute bacterial meningitis, Child, Neuron-specific enolase

AKUT BAKTERIYEL MENENJITLi HASTALARDA SERUM VE BEYIN OMURILIK SIVISINDAKi NORON SPESiFiK ENOLAZ DUZEYLERININ KOMPLIKASYONLAR VE KLINiK TAKIP iLE
iLiskisi

OzeT

Amag: Bu calismadaki amacimiz; bakteriyel menenjitli hastalarda serum c-reaktif protein ile beyin omurilik sivisi ve kan ndron spesifik enolaz diizeylerinin iliskisini
arastirmaktir.

Gereg ve Yontemler: Bu calisma Eyliil 2000 ile Eyliil 2001 tarihleri arasinda akut bakteriyel menenjit tanisi konarak tedavi edilen 22 hastada gerceklestirildi. Menenjit tanisi,
oyk, klinik ve beyin omurilik sivisi bulgulari ile konuldu. Hastalara baslangig, 1. ve 7. giinlerde ve diizelme olup olmamasina gdre 15 ve 21. giinlerde lomber ponksiyon yapildi.
Alinan beyin omurilik sivisi drneklerinden hiicre sayim, kiiltiir, Wright ve Giemsa boyamasi, protein, seker ve néron spesifik enolaz diizeyleri ¢aliildi. Ayni dénemlerde serumdan
C-reaktif protein ve ndron spesifik enolaz diizeyleri de dlciildi. Belirtilen dénemlerde tiim hastalara klinik skorlama yapildi.

Bulgular: Calismadaki gocuklarin ortalama yasi 71x11 aydi ve %59 erkekti. Tiim hastalarda ates mevcut olup, en sik ek bulgular kusma (%77) ve ndbet (%27) idi. Takipte beyin
omurilik sivisi protein ve I6kosit sayilari anlamli sekilde azalirken, glikoz diizeyleri artti (p=0,002; p=0,025; p=0,06). C-reaktif protein diizeyleri azalirken (p=0,012) 7. giinde koma
skorlari anlamli olarak yiikseldi (p=0,046). Baslangig beyin omurilik sivisi ndron spesifik enolaz diizeyi 6,08+5,8 pg/L olup 7. giinde anlaml diisiis gosterdi (p=0,039); serum néron
spesifik enolazda ise azalma olmakla birlikte istatistiksel anlamliiga ulasmadi (p=0,050). Baslangigta beyin omurilik sivisi ndron spesifik enolaz ile serum C-reaktif protein
arasinda pozitif korelasyon saptand (r=0,45, p=0,039), ancak 7. giinde anlamli korelasyon bulunmadi (r=0,11, p=0,068).

Sonug: Beyin omurilik sivisi ve serum néron spesifik enolaz diizeyleri bakteriyel menenjitli hastalarda ndronal hasarla birlikte degismektedir ancak tedavi siiresinin uzunlugu
ve komplikasyon gelisimi ile ndron spesifik enolaz diizeyleri arasinda bir iligki saptanamamigtir.

Anahtar Kelimeler: Akut bakteriyel menenjit, Gocuk, Noron spesifik enolaz
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NEURON SPECIFIC ENOLASE IN BACTERIAL MENINGITIS

INTRODUCTION

Acute bacterial meningitis (ABM), a disease character-
ized by bacterial inflammation of the meninges, contin-
ues to be significant in terms of the severity of compli-
cations and mortality despite advancements in diagno-
sis and treatment (1).

Pathogens reach the meninges and proliferate rapidly
by crossing the blood-brain barrier through hematoge-
nous spread, direct proximity, or trauma. The inflamma-
tory response initiates the release of chemokines and
cytokines, which results in a substantial influx of leuko-
cytes into the affected region. Consequently, while the
host's inflammatory response and microglial activation
work to eliminate the microorganisms, the severity or
prolonged duration of this response may lead to neuro-
nal damage (2-5).

In ABM, the diagnosisis established through morpholog-
ical, chemical, and microbiological examination of the
cerebrospinal fluid (CSF). In ABM, glucose levels in the
CSF decrease while leukocyte count and protein levels
increase. Elevated CSF leukocyte count and protein lev-
elsalso indicate damage to the blood-brain barrier(2-4).
Although a definitive diagnosis is made by isolating the
causative agent in the CSF, this is not always possible.
Therefore, CSF's multiplex, panel-based PCR and latex
agglutination tests can also identify the pathogen (8,7).

C-reactive protein (CRP) is the most significant protein
produced during the acute phase of inflammation, and
its concentration in the blood is generally proportional
to the severity of bacterial infection. Elevated serum
and CSF CRP levels favor bacterial infection, especially
in distinguishing bacterial meningitis from viral menin-
gitis (8,9). While existing markers help diagnose ABM,
their utility in assessing the severity of inflammation,
neuronal damage, and potential complications remains
limited.

Neuron-specific enolase (NSE) is an enolase isoenzyme
known as gamma enolase, found in mammals. It has a
molecular weight of 80,000 daltons. Gamma enolase is
present in cells of neuronal origin and mature neurons,
as well asin peripheral tissues and lymphocytes in small
amounts. The transition of NSE from alpha to gamma
subunits is a late event in neuronal differentiation, and
the gamma subunit is a marker for all neuron types and
all neuroendocrine and para-neuronal cell types in the

periphery. Therefore, the formation of NSE is a reliable
marker for neuronal maturation (10,11).

In diseases such as Alzheimer’s, Huntington's chorea,
and Amyotrophic Lateral Sclerosis (ALS), increased lev-
els of NSE have been detected in the CSF and serum.
In Parkinson's disease, acute or chronic progressive
neurological disorders, and neuroendocrine cancers,
serum and CSF NSE levels have helped assess dam-
age, prognosis, and treatment monitoring(12-14). These
studies suggest that measuring brain biomarkers such
as NSE may be beneficial in predicting the severity of
meningitis infections, the development of subclinical
lesions, and potential complications.

This study aims to investigate the relationship between
serum CRP levels and CSF and blood NSE levels with
the clinical course of the disease and the complications
that arise during the acute phase and follow-up period
in patients with bacterial meningitis.

MATERIAL AND METHODS

This prospective study, conducted between September
2000 and September 2001 at the Department of
Pediatrics, Faculty of Medicine, Karadeniz Technical
University, involved 22 hospitalized patients diagnosed
with ABM. The Faculty of Medicine Ethics Committee
approved the study (Approval no: 99.114.003.2), and
written informed consent was obtained from the par-
ents of all children.

The study excluded newborns, patients over 17, those
with congenital or chronic diseases, those who had
previously received antibiotic treatment, patients with
uncertain diagnoses, and those whose parents did not
consent.

The diagnosis of ABM was made based on patient his-
tory, clinical CSF findings (cell count and type, protein,
and glucose levels), Gram staining, culture and latex ag-
glutination tests to detect specific bacterial antigens.
Lumbar puncture (LP) was performed on patients at the
initial presentation, on days 1and 7, and on days 15 and
21if recovery was not observed. The collected CSF sam-
ples were analyzed for cell count, Wright and Giemsa
staining, protein, and glucose levels. In our study, CSF
samples were evaluated for hemolysis, and the pres-
ence of more than 5 red blood cells/mm?® or a macro-
scopically hemorrhagic appearance of the sample was
considered as hemolysis. Hemolysis thresholds and
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erythrocyte counts of the CSF samples were reqularly
assessed. CSF samples were stored at -20°C to evaluate
NSE levels. Simultaneously, 2 cc of serum were collect-
ed before each LP and sent to the laboratory to measure
blood glucose, serum CRP, and NSE levels.

In addition to obtaining CSF cultures from each patient,
specific bacterial antigens for H. influenza type b, S.
pneumoniae, and N. meningitidis type A, B, and C were
investigated using the Slidex meningitis latex agglu-
tination kit (Lot: 742434701, 1445 brand), and positive
control tests were performed. CRP levels were mea-
sured using the nephelometric method with the Behring
Nephelometer BN Il device and its corresponding kits.
CSF and serum glucose levels were analyzed using the
glucose oxidase (GOD)-peroxidase (POD) method on the
Roche Diagnostic modular device. CSF protein levels
were measured with the Vitros (Johnson & Johnson)
device using a colorimetric method. NSE levels in se-
rum and CSF samples were manually analyzed using the
ELISA Prolifigen® NSE IRMA method (Lot: 324560).

All patients underwent physical and neurological ex-
aminations at the initial presentation, on days 1, 7, and
15, and for those with prolonged treatment, on day 21.
Consciousness was assessed using the Simpson & Reilly
Pediatric Coma Scale(15). For patients who experienced
seizures, EEG recordings were performed using a Nihon
Kohden 14-channel EEG device with a 10-20 electrode
system. During follow-up, necessary biochemical and
radiological evaluations, such as computed tomography
(CT) and magnetic resonance imaging (MRI), were per-
formed in cases of clinical conditions like brain edema,
subdural effusion, electrolyte imbalances, seizures, and
feeding disorders.

In all cases, empirical therapy was initiated with cef-
triaxone, and the regimen was adjusted according to
culture/antibiogram results and infectious diseases
consultation. In cases of insufficient clinical response,
persistent pathology in biochemical markers, and/or
ongoing radiological findings, the duration of treatment
was extended up to 15-21 days; the duration was indi-
vidualized according to the causative agent and clinical
course(2,16).

Statistical Methods

Descriptive data were presented as mean * stan-
dard deviation and percentages (%). Data conformi-
ty to a normal distribution was evaluated using the

Kolmogorov-Smirnov test for each group. Analysis of
Variance (ANOVA)(with Paired t-test as a post hoc anal-
ysis) and the Student's t-test were used for variables
following a normal distribution. Variables that did not
follow a normal distribution were analyzed using the
Friedman test (with the Wilcoxon test as a post hoc
analysis) and categorical data were evaluated with the
chi-square test. The relationship between variables was
assessed using Pearson correlation analysis. A p-value
of <0.05 was considered statistically significant.

RESULTS

The ages of the 22 patients included in the study ranged
from 2 months to 13 years (71« 11 months); 13 were male
(59%) and nine were female (41%). The most common
presenting complaint was fever; all 22 patients (100%)
had a fever of 38°C or higher. Other presenting symp-
toms included vomiting in 17 patients(77%), convulsions
in 6 patients (27%), and a rash in 5 patients (23%). On
physical examination, Kernig's sign was found in 11 pa-
tients(50%), Brudzinski's signin 8 patients(36%), papill-
edema and opisthotonus in 2 patients(9%), and bulging
fontanelle in 1 patient (5%)(Table 1).

Table 1. Symptoms and Clinical Findings of Patients

Symptom/Clinical Finding Patient Count (n, %)
Total Patients 22(100)
Gender

- Male 13(59)
- Female 9(41)
Fever 22(100)
Vomiting 17(77)
Kernig's Sign 11(50)
Brudzinski's Sign 8(36)
Seizures 6(27)
Rash 5(23)
Papilledema 2(9)
Opisthotonus 2(9)
Fontanel Bulging 1(5)
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The average CSF protein levels of the patients were as
follows:

Day 0:172.70 +116.20 mg/dl; Day 1: 113.00 + 85 mg/dl; Day
7:70.40 + 60 mg/dl. For the six patients with prolonged
treatment, the value on Day 15 was 53.83 + 50.15 mg/dI.

The decrease in protein levels on days 1, 7, and 15 was
statistically significant compared to the baseline
(p=0.002). CSF glucose levels showed a significant in-
crease on days 1(62.60 + 22.2) and 7 (61.10 + 18.1) com-
pared to baseline (43.50 + 30.5)(p=0.025). The CSF leu-
kocyte count was as follows: Day 0: 3464/mm?®; Day 1:
1942/mm?; Day 7: 49/mm?®. The leukocyte count at days
1,7, and 15 showed a significant decrease compared to
the baseline, similar to the protein levels (p=0.06). Post-
hoc test revealed that the difference was attributable to
day 0 in comparison with the other days(Table 2).

Table 3 shows the significant changes observed over
time in CSF protein, glucose, and leukocyte counts in
patients undergoing prolonged treatment. Compared
to baseline, protein and leukocyte counts decreased,
whereas glucose levels increased, and these differ-
ences were statistically significant (p=0.04, p=0.032,
p=0.042). Post-hoc analysis revealed that the difference
in protein and glucose levels originated from day O,
while the difference in leukocyte levels originated from
days 0 and 15(Table 3).

Culture growth was observed in the CSF of five patients,
and in two patients(9%), S. pneumoniae was identified;
in one patient (5%), H. influenza was found, and in two
patients(9%) N. meningitidis was detected. In the exam-
ination of 22 patients using the latex agglutination kit,
H. influenza was found in 13 patients (59%), N. meningit-
idis in 6 patients (27%), and S. pneumoniae in 3 patients
(14%). The same pathogens identified in the culture
were also detected in the latex test of the five patients
with positive culture growth.

The initial coma score of the patients included in the
study was 12.4+1.20, which increased to 13.3+0.8 on
day 1 and 13.8+0.4 on day 7. This increase was statis-
tically significant (p<0.05). It was determined that the
initial coma score of the six patients with prolonged
treatment was significantly lower than that of the oth-
er 16 patients (p=0.046). The serum CRP levels of the
patients were 8.70+8.0 mg/dl at baseline, 7.60+8.20
mag/dl on day 1, and 2.40+4.30 mg/dl on day 7. The de-
crease between the baseline and day 7 values was
statistically significant (p=0.012). When the CSF NSE
levels of the 22 patients were examined, it was ob-
served that the initial level was 6.08+5.80 pg/L, which
decreased to 4.00+5 pg/L on day 1 and 3.60+4.20 pg/L
on day 7. A statistically significant decrease in the val-
ues on days 1and 7 compared to the baseline was ob-
served (p=0.039). Post-hoc test showed that the dif-
ference was attributable to day O and day 7 values.

Tablo 2. CSF Glucose, Protein, and Leukocyte Counts of Patients

f: Friedman

Day 0(n=22) |[Day1(n=22) |Day7(n=22) |Day15(n=6) [Day21(n=1) p
Protein (mg/dl) 172.7+116.22 113.0+85.0° 70.4+60.0° 53.8450.1 52.6 0.002f
Glucose (mg/dl) 43.5+30.50¢ |62.6+22.2¢ 61.1£18.7° 62.3+20.8 53 0.025
Leucocyte (mm®) 3464145889 | 1942+3282" 49+106' 1545.0 20 0.006f

Post-hoc test (Wilcoxon): a-b (p=0.011), a-c (p=0.002), g-h (p=0.051), g-1 (p=0.003), h-1 (p=0.001)

Tablo 2. CSF Glucose, Protein, and Leukocyte Counts of Patients

f: Friedman

Day 0(n=6) Day 1(n=6) Day 7(n=6) Day 15(n=6) | Day21(n=1) p
Protein (mg/dl) 261.83 +89.62 ['21.83+109° |[92.16 +86.27°¢ [ 53.83+50.1¢ |52.6 0.004f
Glucose (mg/dl) 30.33+26.06°|62.00+19.57 |70.20+21.60° | 62.33 +20.8" |53 0.032f
Leucocyte (mm?®) 5138 +5326' [ 3498 +4353" | 860 +193) 15+5.0" 20 0.042f

Post-hoc test (Wilcoxon): a-b (p=0.031), a-c (p=0.030), a-d (p=0.030), e-f (p=0.035), e-g (p=0.030), e-h (p=0.035), i-j (p=0.041), i~k (p=0.028), i-j

(p=0.030), i-k (p=0.029), j-k (p=0.031).
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Serum NSE levels of 22 patients were evaluated us-
ing blood samples collected simultaneously with CSF
NSE. However, due to hemolysis in 12 samples, only the
remaining 10 patients’ serum NSE levels could be ana-
lyzed. The mean serum NSE levels were 12.40+6.40 pg/L
at baseline, 11.10+5.70 pg/L on day 1, and 7.80+5.40 pg/L
on day 7. The day 7 serum NSE value was lower com-
pared to baseline and day 1values, showing a borderline
statistical significance (p=0.05)(Table 4).

In the six patients undergoing prolonged treatment, the
mean coma score on day 0 was found to increase by
day 15, while CRP and CSF NSE levels decreased. These
differences were statistically significant (p=0.035,
p=0.030, p=0.024). However, although serum NSE levels
decreased, the difference was not significant. The fact
that this group included only four patients made it diffi-
cult to evaluate the difference (Table 5). When patients
undergoing prolonged treatment were compared with
those receiving standard treatment duration, no signifi-
cant difference was found in baseline and day 7 CSF NSE
(p=0.55, p=0.46)and serum NSE values(p=0.60, p=0.42).

At baseline, a positive correlation was observed be-
tween CSF NSE levels and serum CRP values (r=0.45,
p=0.039), whereas non-significant correlation was
found between their values on day 7 (r=0.11, p=0.068).
Non-significant correlation was observed between CSF
NSE and coma score (r=0.12, p=0.070) or between CSF
NSE and serum NSE levels(r=0.18, p=0.069). In addition,
there was non-significant correlation between serum
NSE and CRP levels (r=0.15, p=0.082).

Among the patients with prolonged treatment, the
treatment of one patient was extended to 21 days. The
coma score on the 21st day of this patient was 14, and
the CRP, CSF, and serum NSE levels were 0.35 mg/dL,
7.2 ug/L, and 7.8 ug/L, respectively. Both CSF and se-
rum NSE levels were higher compared to baseline, and
the patient had complications, including left peripheral
hearing loss, as well as widespread and severe back-
ground rhythm disturbance on EEG and an epidural
abscess.

Table 4. The average scores, CRP, and NSE levels of the patients

f: Friedman

n Day: 0 Day: 1 Day: 7 p
Score 22 12.40+1.20° 13.30+0.80° 13.80+0.40° 0.046f
CRP mg/dl 22 8.70+8.0¢ 7.60+8.20° 2.40+4.30f 0.012f
CSF NSE pg/L 22 6.08+5.80¢ 4.00+5.00" 3.60+4.20' 0.039f
Serum NSE pg/L 10 12.4046.40' 11.1045.70 7.80+5.40¢ 0.050f

Post-hoc test (Wilcoxon): a-c (p=0.040), d-f (p=0.005), g-I (p=0.037), I-k (p=0.027)

Table 4. The average scores, CRP, and NSE levels of the patients

f: Friedman

Post-hoc test (Wilcoxon): i-k (p=0.031), I-n (p=0.022), o-p (p=0.043)
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n Day: 0 Day: 1 Day: 7 Day: 15 p
Score 6 11.83+0.75' 13.16+0.75' 13,66+0.81 14+00% 0.046f
CRP mg/dl 6 9.54+9.17 9.73+10.03 2.08+1.90 3.36+3.31" 0.012°
CSF NSE pg/L 6 4.80+3.03° 3.74+3.50 4.75+6.70 0.70+0.30¢ 0.039
Serum NSE pg/L 4 14.50+8.80 11.56+8 10.75+10.20 8.70+3.70 0.050f
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Complications developed in 4 of the following patients.
One patient had an epileptic focus, and the second pa-
tient had widespread background activity disturbance
and minimal dilation of the third ventricle; the third pa-
tient had left peripheral hearing loss, a previous epidur-
al abscess, and widespread background activity distur-
bance. In contrast, the fourth patient had dural-based
opacification, hydrocephalus, and a millimetric nonspe-
cific lesion in the right cerebellar hemisphere.

When the data of patients who developed complications
were examined, it was observed that, similar to the oth-
er patients, protein levels, leukocyte counts, and CSF
and serum NSE levels at baseline were higher compared
to day 7, while glucose levels were lower. The number of
patients who developed complications was not suffi-
cient to perform a valid statistical analysis (Table 6).

The effect size of this study was calculated using
Kendall's W test. The effect sizes for CSF protein, leu-
kocyte count, and glucose were moderate to high (W
= 0.6, 0.46, and 0.49, respectively). However, for NSE,
Kendall's W was 0.25, indicating a small effect size. The
relatively small sample size, particularly in subgroup
analyses, limited the statistical power of the study.

DISCUSSION

In this study, CSF NSE levels in patients with acute bac-
terial meningitis were found to be significantly elevated
at baseline and showed a marked decrease during the
course of treatment. Although a decrease was also ob-
served in serum NSE levels, this change was not statis-
tically significant. No significant relationship was found
between NSE levels and the development of complica-
tions, the duration of treatment, or clinical scores.

The diagnosis and follow-up of meningitis predominant-
ly rely on clinical symptoms and findings, along with CSF
analysis that includes protein, glucose, cell type, and
count (1,7). Various markers such as lactate, CRP, gran-
ulocyte elastase, total amino acids, lactoferrin, lactate
dehydrogenase, and its isoenzymes have been studied
for use in the diagnosis of meningitis; however, none of
these are sufficient (17-20). Studies have shown that if
the hypoxic condition in the tissue persists in bacteri-
al meningitis, cellular necrosis occurs, and during this
process the concentration of NSE in the CSF increases.
NSE levels, as an indicator of neuronal injury, can pro-
vide insightsinto the biochemical disturbances that oc-
cur during meningitis (20,21).

Table 6. Values of patients with complications

n Day:0 Day:1 Day: 7

Protein mg/dl 4 2024105 115.5+97.3 92.5+83
Glucose mg/dl 4 34.30+27 60+30 63+25.5
Leukocytes mm? 4 34415082 1960+3580 821+£1949
Score 4 12.3+1.36 13.3+0.81 13.66+0.81
CRP mg/dl 4 7.85+10.10 6.85+9.30 1.30+1.8
CSF NSE pg/L 4 4.00+2.5 2.30+£2.90 2.80+2.80
Serum NSE pg/L 4 12.6+9.3 9.30+8.20 8.80+8.00
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Enolase is a glycolytic enzyme found in various tissues.
It is a dimeric protein with a, B, and ¥ subtypes. The aa
subtype is found in the liver and glial cells, B and af in
skeletal and cardiac muscle, and yy and ay in neurons
and the peripheral neuroendocrine system (22,23). Due
to its release into the CSF during hypoxic conditions,
NSE was initially considered a potential marker primar-
ily in brain trauma. Subsequently, various studies were
conducted on adults with primary and secondary neuro-
logical diseases. These studies indicated that CSF NSE
levels tended to be elevated in patients with cerebral in-
farction, status epilepticus, craniocerebral trauma, and
heart failure, and that such increases may be associated
with the severity of damage and prognosis (23-27).

When performed under appropriate conditions, the de-
termination of CSF NSE levels may serve as a marker for
assessing neuronal injury and short-term prognosis in
cases of acute childhood encephalopathy(28).In a study
conducted by Bartek et al. on adult patients with ABM, it
was found that NSE levels were also elevated (peak level
of 13 pug/L) in patients with impaired neuronal metabo-
lism and a high Lactate/Pyruvate (L/P) ratio. The cor-
relation between increased L/P ratio and NSE suggests
that excessive anaerobic conditions in the brain affect
neurons(29). In a study by Thornberg et al. on newborns
with hypoxic-ischemic encephalopathy, CSF NSE levels
were 10.0 ug/L in the control group and 25.4 pg/L in the
patient group (30).

Inoue et al. evaluated CSF NSE levels in 10 patients with
ABM between 3 months and 3 years, at baseline and on
the 2nd and 10th days of treatment. They found that CSF
NSE levels were higher in patients with bacterial menin-
gitis. They observed that patients with levels exceeding
25 pg/L developed subdural effusion and sequelae, sug-
gesting that CSF NSE levels could be a good indicator
of neurological complications and follow-up (31). In our
study, ondays 0, 1, 7, and 15, only one patient had a CSF
NSE level of 22 pg/L in the acute phase, and no clinical
complications were observed.

In a study conducted by Nara et al. on children with
acute encephalitis, it was reported that normal CSF NSE
levels were below 9.1 pg/L. Still, NSE levels increased
as the comatose state and damage severity worsened
(32). Similarly, in a study by Rodriguez et al., the aver-
age CSF NSE level in 37 healthy children was found to be
1.52+1.1 pg/L, and they suggested that CSF NSE levels
below 5 pg/L should be considered normal (33). In the
study conducted by Alam et al., the mean CSF NSE level

in healthy children was reported as 1.69 + 0.91 ng/mL,
whereas values reached 20.19 + 2.02 pg/L in viral men-
ingitis and 50.50 + 8.96 pg/L in bacterial meningitis (34).
In the study by Somer et al., the mean CSF NSE level in
pediatric meningitis cases was 18.4 + 12.3 pg/L, while
the mean serum NSE level was 32 + 19.8 pg/L. In the
control group, the mean CSF NSE level was 2.6 +1.1pg/L
and the mean serum NSE level was 10.1 + 3.4 pg/L (35).
These findings support the hypothesis that meningitis
infections cause neuronal injury, leading to increased
NSE concentrations.

In another study by Rodriguez et al., involving 45 bacte-
rial, 46 viral, and nine tuberculous meningitis patients
aged between Tmonth and 13 years, along with 160 con-
trols, CSF levels of NSE, nucleotides, purine bases, oxy-
purines, and uric acid were evaluated. They found that
CSF ATP breakdown products were significantly higher
in children with bacterial meningitis compared to con-
trols; however, contrary to the findings of Inoue et al.,
NSE levels were found to be low (38). Various research-
ers have explained this by suggesting that in the early
phase of meningitis, hypoxia may not occur with the
intensity and duration necessary to cause cell lysis and
subsequent NSE release (32,37).

In our study, when all patients were evaluated, baseline
CSF NSE levels were found to be on average 6.08 + 5.8
pg/L, with a significant decrease observed on days 1and
7 of treatment. NSE levels were above 5 ng/mL in 11 cas-
es (7 at baseline and four on the Ist day). Complications
were observed in 2 of these patients. However, in one
patient with an elevated level of 22 pg/L in the acute
phase, no complication was observed. The mean val-
ues in our study were higher than those reported by
Rodriguez et al. in healthy children, but they were not
as high as those reported in bacterial meningitis series
in the literature (33-35). These results support that NSE
levels increase in bacterial meningitis, but also indi-
cate that they may vary across different patient groups.
Inoue et al. reported that patients with very high NSE
levels developed sequelae, while Nara et al. suggested
an association between high levels and both coma state
and severity of damage in children (31,32). These find-
ings suggest that NSE levels may be useful in monitor-
ing neurological complications. However, in our study,
baseline values were lower in patients who developed
complications and required prolonged treatment com-
pared to other patients, and no direct relationship was
found between NSE levels and treatment duration or
development of complications. In addition, no correla-
tion was found between NSE levels and coma scores.
Therefore, it does not appear possible to directly asso-
ciate NSE levels with the clinical course.
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Although there are studies investigating CSF NSE lev-
els in pediatric meningitis patients, studies examining
serum NSE levels are limited and often involve compar-
ative studies with other neurological diseases. Ko FJ et
al. investigated CSF and serum NSE levels in children
with various neurological diseases and found elevated
serum NSE levels in only 2 out of 21 meningitis cases
(38). In a study by Lima et al., which included older age
groups (13-82 years), CSF and serum NSE levels were
analyzed, and it was observed that serum NSE levels
did not correlate with CSF NSE levels. The same study
also found that patients with lower Glasgow Coma Scale
scores had higher CSF NSE levels and concluded that
CSF NSE is not specific for detecting neuronal damage
based on these findings(39). Consistent with the results
of these two studies, our study also found no correla-
tion between CSF NSE and clinical scores or serum NSE
levels.

Our study has several limitations. First, the relatively
small number of patients limited statistical power in
subgroup analyses. Second, NSE measurements were
not possible in 12 serum samples due to hemolysis, lim-
iting the serum analyses. Furthermore, our study was
conducted at a single center, which limits the gener-
alizability of the results. Therefore, further studies are
needed to evaluate the limitations of this study.

In summary, our findings demonstrate that CSF NSE
levels are elevated in pediatric patients with acute
bacterial meningitis, consistent with previous studies.
However, no significant association was found between
NSE levels and clinical scores, treatment duration, or
the development of complications. Serum NSE levels
were not correlated with CSF NSE levels, supporting the
notion that serum measurements cannot replace CSF
analysis. The variability observed across studies sug-
gests that NSE may not fully reflect the extent of neu-
ronal damage. These limitations indicate that larger,
prospective studies are needed to clarify the diagnostic
and prognostic value of NSE in meningitis.
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EVALUATION OF RISK FACTORS, SURGICAL REPAIR
TECHNIQUES, AND POSTOPERATIVE OUTCOMES IN
PATIENTS WITH OBSTETRIC ANAL SPHINCTER INJURY: A
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ABSTRACT

Aim: This study aims to evaluate the risk factors, surgical repair techniques, and postoperative outcomes of third- and fourth-degree obstetric anal
sphincter injuries (0ASIS).

Materials and Methods: This retrospective observational study included 29 patients who underwent primary sphincteroplasty for 0ASIS. Data were col-
lected from hospital electronic records and operative reports. Variables such as degree of laceration, repair technique (end-to-end or overlapping), suture
material, and postoperative complications were analyzed. Functional outcomes were assessed using the Wexner fecal incontinence score when available.
Results: 0ASIS patients had a mean age of 25.6 + 5.4 years and a mean body mass index of 27.2 + 4.0 kg/m 69% were primiparous. The mean fetal birth
weight was 3424.8 + 335.9 g, labor was induced in 13 patients (44.8%), and episiotomy was performed in 19 (65.5%). Type 3B tears were the most common
(48.3%). The end-to-end technique was used in 69% of cases, and Vicryl was the most commonly used suture material. Among the 9 patients with available
Wexner scores, 3 reported no fecal incontinence, while 2 had a score of 8. The majority of repairs were performed by obstetricians.

Conclusion: In our study, 69% of 0ASIS patients were primiparous, and episiotomy was performed in 65.5% of cases. The most common tears were type
3B, with most repairs performed by obstetricians using the end-to-end technique and delayed absorbable sutures. Functional outcomes were limited, and
more comprehensive, long-term studies are needed.

Keywords: fecal incontinence, perineal laceration, sphincter repair, Wexner scoring

OBSTETRIK ANAL SFINKTER YARALANMASI OLAN HASTALARDA RiSK FAKTORLER], CERRAHI ONARIM TEKNIKLERi VE POSTOPERATIF SONUCLARIN DEGER-
LENDIRILMESi: RETROSPEKTIF GOZLEMSEL BiR CALISMA

OzeT

Amag: Bu calismanin amaci, iiglincii ve dérdiincii derece obstetrik anal sfinkter yaralanmalarinin (OASIS) risk faktgrlerini, cerrahi onarim tekniklerini ve
postoperatif sonuglarini degerlendirmektir.

Gereg ve Yontemler: Bu retrospektif gozlemsel galisma, iiglincii veya dordiincii derece perineal yirtigi nedeniyle primer sfinkteroplasti yapilan 29 hastayi
kapsamaktadir. Klinik veriler, elektronik hasta kayitlari ve ameliyat notlarindan elde edilmistir. Perineal yirtik derecesi, uygulanan onarim teknigi (ug uca
veya {ist {iste), siitlir materyali ve postoperatif semptomlar analiz edilmistir. Fonksiyonel sonuglar Wexner fekal inkontinans skoru ile degerlendirilmistir.
Bulgular: 0ASIS hastalarinin ortalama yasi 25,6 + 5,4 yil ve ortalama viicut kitle indeksi 272 + 4,0 kg/m? idi; %69'u primipardi. Ortalama fetal dogum

agirhig 3424,8 + 3359 g, dogum eylemi 13 hastada (%%44,8) baslatimis ve 19 hastaya ( %65,5) epizyotomi uygulanmisti. En yaygin yirtik tipi %48,3 ile 3B

idi. Onarimlarin %69'unda ug uca teknik kullanilds; en sik tercih edilen siitiir materyali ise Vicryl oldu. Wexner skorlari mevcut olan 9 hastanin 3'inde fekal
inkontinans bulunmazken, 2 hastada skor 8 olarak kaydedildi. Onarimlarin cogu kadin dogum uzmanlari tarafindan gergeklestirildi.

Sonug: Galismamizda OASIS hastalarinin %69'u primipardi ve vakalarin %65,5'ine epizyotomi uygulanmisti. En sik gérilen yirtik tipi 3B olup, onarimlarin gogu
obstetrisyenler tarafindan ug uca teknik ve gecikmeli emilen siitiirler kullanilarak yapilmisti. Fonksiyonel sonuglar sinirli olup, daha kapsamli ve uzun dénem
calismalara ihtiyac vardir.

Anahtar Kelimeler: fekal inkontinans, perineal laserasyon, sfinkter onarimi, Wexner skorlamasi
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POSTOPERATIVE OUTCOMES IN PATIENTS WITH OBSTETRIC ANAL SPHINCTER INJURY

INTRODUCTION

The majority of approximately 140 million births that oc-
cur globally every year are among women without risk
factors for complications for themselves or their babies
at the beginning and throughout labour (1). Despite ad-
vances in obstetric care, childbirth remains a critical
period for maternal and neonatal well-being, during
which complications may significantly increase the risk
of morbidity and mortality. Spontaneous vaginal deliv-
ery, although the most common and physiologic mode
of birth, is not without risk. Common maternal compli-
cations include perineal laceration, cervical injury, and
postpartum hemorrhage (2). Among these, obstetric
anal sphincter injuries (OASIS) comprising third- and
fourth-degree perineal tears, stand out as particularly
impactful due to their long-term repercussions on qual-
ity of life, such as fecal incontinence, sexual dysfunc-
tion, and psychosocial distress (3). The apparent rise
in OASIS incidence in recent decades is thought to be
attributable to enhanced diagnostic techniques, refined
classification systems, and increased clinician aware-
ness (3, 4). Reported OASIS incidence rates vary widely
in the literature, ranging from 0.1% to 10.9% depending
on population and diagnostic methodology (3). Several
independent risk factors have beenidentified, including
primiparity, instrumental delivery (particularly vacuum
or forceps), high birthweight (>4000 g), increasing ma-
ternal age, decreased maternal height, and a history of
cesarean section (4, 5). Conversely, smoking and lower
maternal education levels have been associated with
reduced OASIS risk, though these associations may re-
flect disparities in health care provision rather than true
protective effects (5). The role of mediolateral episiot-
omy remains controversial: while it may reduce OASIS
risk during instrumental deliveries, it has been shown to
increase the risk during spontaneous vaginal births (4).

The diagnosis of OASIS relies primarily on meticulous
perineal inspection and digital anorectal examination
immediately following delivery (6). Imaging modalities
such as endoanal ultrasound may assist in the detec-
tion of occult injuries, though their use remains limited
in routine practice due to logistical constraints (8, 7).
Immediate surgical repair is the standard treatment,
typically performed using overlapping or end-to-end
techniques, often accompanied by prophylactic antibi-
otics to reduce postoperative wound complications (8,
8). Long-term follow-up is essential, given the poten-
tial for persistent functional impairment. The Wexner

score, a validated and widely used questionnaire, is em-
ployed to evaluate the degree of fecal incontinence. It
consists of multiple items assessing the frequency and
severity of incontinence episodes, and demonstrates
strong correlation with objective anal sphincter func-
tion tests. A Turkish version of the Wexner scale has
been validated, proving reliable and consistent for use
in the Turkish-speaking population (9).

Our aim is to provide a comprehensive overview of our
institutional experience with the diagnosis, surgical re-
pair, and follow-up of OASIS cases in a tertiary obstetric
unit.

MATERIALS AND METHODS

This retrospective observational study was conducted
at the tertiary-level obstetrics and gynecology clinic
of our hospital. The study was conducted in accor-
dance with the Declaration of Helsinki, and approved
by the Institutional Review Board (Ethics Committee)
of Basaksehir Cam and Sakura City Hospital,
Istanbul, Turkey (Approval No: KAEK/09.07.2025.184,
Date:29.07.2025). Data collection was performed from
patients who delivered vaginally between June 2024
and June 2025, using the hospital's electronic medical
records system and surgical notes. The study population
consisted of female patients who experienced third- or
fourth-degree perineal tears during vaginal delivery and
underwent primary sphincteroplasty. Inclusion criteria
were: documented third- or fourth-degree perineal lac-
eration, sphincter repair performed at the same institu-
tion, and delivery and surgical data available. Exclusion
criteria included cesarean deliveries, patients without
perineal injury, and deliveries conducted outside the in-
stitution with incomplete records.

A wide range of variables related to obstetric anal
sphincter injuries (OASIS) were evaluated. Demographic
data included maternal age, body mass index (BMI),
gravidity, and parity. Delivery-related variables en-
compassed the presence and type of episiotomy, in-
duction of labor, operative delivery, fetal presentation
(e.qg., occiput posterior), fetal weight, gestational age,
and the medical specialty of the delivering physician
(obstetrician, general surgeon, or pediatric surgeon).
Additionally, certain complications such as shoulder
dystocia, clavicle fracture, uterine rupture, cervical lac-
eration, and vaginal lateral wall laceration were record-
ed. Postpartum variables included hemoglobin drop >2
g/dL or the need for blood transfusion, and prophylactic
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enoxaparin administration. Injury-related characteris-
tics included the degree of perineal tear, classified as
3A, 3B, 3C, or fourth-degree, as well as the suture tech-
nigue employed (end-to-end or overlapping), the type of
suture material used (e.q., Vicryl (Polyglactin 910), PDS
(Polydioxanone), Monocryl (Poliglecaprone 25)), and the
suture size (e.qg., 2/0 or other). Postoperative outcomes
were evaluated based on clinical records, including
findings from digital rectal examination (e.g., rectal
tone), patient-reported symptoms such as gas or fecal
incontinence, perineal pain, and dyspareunia. All data
were retrospectively obtained through the hospital's au-
tomation system and operative records. The classifica-
tion of injuries was based on the standardized perineal
laceration classification. Additionally, the Wexner Fecal
Incontinence Score was used, when available, to quan-
titatively assess fecal incontinence.

All statistical analyses were performed using SPSS
software (version 27; SPSS Inc., Chicago, IL, USA).
Descriptive statistics were reported as mean + standard
deviation for normally distributed continuous variables
and as median (min-max) for non-normally distributed
variables. Categorical variables were reported as n(%).
The Shapiro-Wilk test was used to assess the normality
of data distribution.

FINDINGS

Among 6,487 vaginal deliveries, 65 patients with OASIS
were identified (1%). 36 OASIS patients were excluded
due toincomplete data. A total of 29 patients diagnosed
with OASIS were included. The mean age was 25.6 +5.4
years, and the mean BMI| was 27.2 + 4.0 kg/m?. Median
gravidity was 1(range: 1-4), parity was 0 (range: 0-2),
and gestational age at delivery was 281 days (range:
245-320). Of the patients, 69% were primiparous. The
mean fetal birth weight was 3424.8 +335.99. Labor
was induced in 13 patients (44.8%), and episiotomy was
performed in 19 (65.5%). Operative vaginal delivery oc-
curredin 1case(3.5%), while shoulder dystocia, occiput
posterior presentation, and uterine rupture were each
observed in 1 patient (3.5%). Clavicle fracture occurred
in 2 cases (6.9%), cervical laceration in 3 (10.3%), and
vaginal lateral wall laceration in 2 (6.9%). Hemoglobin
drop =2 g/dL or the need for blood transfusion was re-
corded in 18 patients (62.1%), and postpartum enoxa-
parin prophylaxis was administered in 21 cases (72.4%)
(Table 1).

Table 1: Demographic and Obstetric Characteristics

of Patients with OASIS

Mean = SD or Median
(Minimum-Maximum) or

Data Number (Percentage %)
(n=29)

Age?(years) 25.64+5.44

BMI2(kg/m2) 27.22 +3.97

Gravidity® 1(1-4)

Parity® 0(0-2)

281(245-320)
3424.81£335.85
13(44.83%)
19(65.52%)

Gestational age® (day)

Fetal weight?(g)

Induced labore(n)

Episiotomy®(n)

Operative delivery®(n) 1(3.49%)
Shoulder dystocia®(n) 1(3.49%)
?ac;?;;:‘l:'(trf))osterior presen- 1(3.49%)
Clavicle fracturec(n) 2(6.90%)
Uterine rupture®(n) 1(3.49%)

Cervical laceration®(n)

3(10.34%)

Vaginal lateral wall lacer-

ation®(n) 28.90%)

Hemoglobin drop = 2 g/dL

or blood transfusion®(n) 18(62.077%)

Postpartum enoxaparin

prophylaxis®(n) 21(72.41%)

Abbreviations: BMI, body mass index; OASIS, Obstetric Anal
Sphincter Injuries
9 Normal distribution, Mean * SD

b Non-normal distribution, Median (Minimum-Maximum)
¢ Categorical data, Number (Percentage %)

Perineal laceration was classified as 3A in 6 patients
(20.7%), 3B in 14 (48.3%), 3C in 4 (13.8%), and 4th-de-
gree in 5 patients (17.2%). Repairs were performed by
obstetricians in 18 cases (62.1%), general surgeons in
10(34.5%), and a pediatric surgeonin 1case(3.4%). The
end-to-end repair technique was used in 20 patients
(69.0%), and the overlapping technique in 9 (31.0%).
The most commonly used suture material was Vicryl
(Polyglactin 910), employed in 20 cases (69.0%), fol-
lowed by PDS (Polydioxanone) in 7(24.1%) and Monocryl
(Poliglecaprone 25)in 2(6.9%). Suture size was 2/0in 23
repairs(79.3%)and non-2/0in 6(20.7%)(Table 2).
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Table 2: Operative Details of OASIS Repair

Number
(Percentage%)
(n=29)

Data

Degree of Obstetric Perineal Laceration
3A(<50% EAS tear) 6(20.69%)
3B (>50% EAS tear) 14(48.28%)
3C(EAS and IAS torn) 4(13.79%)

4(EAS, IAS, and anal mucosa
involved)

5(17.24%)

Operating Surgeon

18(62.07%)
10(34.48%)
1(3.45%)

Obstetrics and Gynecology

General Surgery

Pediatric Surgery

Surgical Repair Technique

20(68.97%)
9(31.03%)

End-to-End Approach

Overlapping Approach

Suture Type

20(68.97%)
7(24.14%)

Vicryl (Polyglactin 910)

PDS (Polydioxanone)

Monocryl(Poliglecaprone 25) 2(6.90%)
Suture Size

2/0 23(79.31%)
Non-2/0 6(20.69%)

Abbreviations: EAS, external anal sphincter; IAS, internal anal

sphincter; OASIS, Obstetric Anal Sphincter Injuries

Wexner fecal incontinence scores were available for 9
patients. The scores were 8 in 2 patients, 7in 1, 51in 2,
4in1, and 0 in 3 patients. Notably, both patients with a
score of 8 had 3B lacerations. All patients with a Wexner
score of 0 had sustained 3A, 3B, or 3C injuries, and un-
derwent end-to-end or overlapping repair with either
Vicryl or PDS (Table 3).

DISCUSSION

Most patients with OASIS were primiparous, and deliv-
eries occurred at term. The most common type of lac-
eration was 3B (48.3%), and the end-to-end repair tech-
nique was used in 69% of cases. The majority of repairs

were performed by obstetricians, with Vicryl being the
most frequently used suture material. Functional out-
comes were assessed in 9 patients using the Wexner
score; the highest scores (8) were observed in patients
with 3B lacerations. Patients with a Wexner score of O
had sustained 3A-3C injuries and had undergone stan-
dard repairs.

The demographic and obstetric characteristics in our
study largely mirror previously published findings on
OASIS. Themedian parity waszero, and nearly all patients
were either primiparous or in early gravidity, consistent
with the established understanding that primiparity is a
significant risk factor for 0ASIS (10-14)(Table 1). Our ob-
served mean maternal age of 25.6 years is slightly lower
than that reported in larger population-based studies
(15). In line with prior literature, episiotomy was com-
mon in our series, performed in 65.5% of patients. This
supports earlier findings that episiotomy, although its
protective effect against OASIS is controversial. While
midline episiotomy is more strongly associated with
OASIS, mediolateral incisions can also extend into the
anal sphincter complex (15, 16). Although only one case
of operative vaginal delivery was documented in our co-
hort (3.5%), the overall low rate limits comparison with
larger studies where forceps and vacuum deliveries
have been identified as strong contributors to OASIS,
with forceps in particular associated with the highest
risk (17). Similarly, shoulder dystocia, occiput posterior
presentation, and macrosomia were infrequent, align-
ing with our moderate mean fetal weight (3425g) and
likely contributing to the relatively low incidence of
fourth-degree tears(17.2%) compared to previous stud-
ies (18, 19). In a study conducted at our clinic, factors
significantly associated with cesarean section included
multiple births, preterm delivery, induced labor or ce-
sarean section before labor, fetal breech presentation,
multiple gestations, and extreme birth weights (<1000
g or >4500 g) (20). This changing obstetric profile may
influence the incidence of OASIS in our clinic.

Regarding the classification of perineal injury, our
data revealed a predominance of third-degree tears,
especially type 3B (48.3%) with fewer cases of type
3A (20.7%) and 3C (13.8%) (Table 2). This distribution
aligns with patterns described in the literature, where
third-degree lacerations outnumber fourth-degree in-
juries (21, 22). As for surgical management, the end-to-
end repair technique was used in the majority of cas-
es (69%), consistent with widespread practice trends.
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Table 3: Surgical Repair Characteristics in Patients Assessed by Wexner Fecal Incontinence Score

Wexner Degree of
Patient Fecal Obstetric Operating Surgeon Surgical Repair Suture Type and
number Incontinence | Perineal P gsurg Technique Size
Score Laceration*
1 8 38 Obstetrics and End-to-End 2/0 Vicryl
Gynecology Approach (Polyglactin 910)
9 8 38 Obstetrics and Overlapping 2/0 Vicryl
Gynecology Approach (Polyglactin 910)
3 7 30 Obstetrics and End-to-End 2/0 Vicryl
Gynecology Approach (Polyglactin 910)
End-to-End 2/0 Vicryl
4 o 4 General Surgery Approach (Polyglactin 910)
5 5 3B Obstetrics and End-to-End 2/0 Vicryl
Gynecology Approach (Polyglactin 910)
End-to-End 2/0 Vicryl
6 4 4 General Surgery Approach (Polyglactin 910)
End-to-End 0 Vicryl (Polyglactin
7 0 3A General Surgery Approach 910)
8 0 30 Obstetrics and End-to-End 2/0 Vicryl
Gynecology Approach (Polyglactin 910)
9 0 38 Obstetrics and Overlapping 3/0 PDS
Gynecology Approach (Polydioxanone)

*Obstetric perineal laceration grades: 3A (<50% EAS tear), 3B (>50% EAS tear), 3C (EAS and IAS torn), 4 (EAS, IAS, and anal mucosa involved).

EAS, external anal sphincter; IAS, internal anal sphincter.

The use of delayed absorbable sutures such as Vicryl
is in line with current guideline recommendations (23).
However, the presence of multiple suture types and siz-
es in our sample suggests variation in technique that
may reflect differences in surgeon preference or train-
ing. Short-term functional outcomes, as measured by
the Wexner Fecal Incontinence Score, revealed a spec-
trum from complete continence (score = 0) to moderate
symptoms (score = 8). These findings are consistent
with prior research reporting variable rates of postpar-
tum fecal incontinence, ranging from 0% to 28% among
women with prior OASIS (24). Although our sample size
for symptom assessment was small, it appears that pa-
tients with higher-degree lacerations (e.g., 3C or 4) and
those managed with end-to-end repair tended to re-
port higher incontinence scores. While definitive con-
clusions cannot be drawn, this trend echoes literature

indicating worse long-term outcomes for higher-grade
tears and suggesting potential advantages of overlap-
ping repair in selected cases(22). Another notable find-
ing is that the majority of repairs were performed by
obstetricians (62.1%), although general surgeons man-
aged more than one-third of the cases. While this inter-
disciplinary approach may offer positive contributions,
further studies are needed to evaluate the impact of
surgical specialty on long-term continence and sexual
function outcomes.

Effective surgical management of third- and fourth-de-
gree obstetric perineal lacerations is vital not only for
anatomical reconstruction but also for the long-term
preservation of anal continence. The overarching goal
is to restore the structural and functional integrity of
the anal sphincter complex and perineal body, which
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are critical for maintaining continence and reducing
long-term morbidity (25). Anatomically correct repair
begins with adequate visualization. Packing the vagina
and using self-retaining retractors, especially when as-
sistance is limited, can enhance exposure and reduce
intraoperative complications due to bleeding (25). A
key principle in the surgical approach is multilayer clo-
sure, ensuring that each disrupted layer, including anal
mucosa, internal anal sphincter (IAS), and external anal
sphincter (EAS) is precisely identified and separately
repaired to prevent wound dehiscence and optimize
functional outcomes (25-28). The perineal body and
rectovaginal septum must also be adequately recon-
structed to reinforce the repair and provide mechani-
cal support between the anorectum and vagina (25). In
our study, layered repair using appropriate techniques
and suture materials was consistently applied in pa-
tients undergoing OASIS repair. The internal sphincter
was carefully identified and approximated, often with
continuous sutures of polyglactin or monofilament
material, consistent with recommended methods for
maintaining tensile strength and minimizing ischemic
damage (25, 27, 28).

In the surgical repair of the EAS, end-to-end or overlap-
ping repair is an important point of choice. While me-
ta-analyses and randomized trials have not established
clear superiority of either method, some studies have
shown transient benefits of overlapping repair in terms
of reducing early postpartum symptoms of incontinence
(29). However, more recent trials limited to primiparous
women have not replicated these findings; in fact, some
suggest a higher rate of flatal incontinence (involuntary
passage of gas) and fecal incontinence with the overlap
method in certain subgroups(30, 31). Our cohort showed
comparable continence outcomes using both methods,
as evidenced by Wexner scores in patients who under-
went either technique (Table 3), reinforcing the idea
that surgeon experience and comfort with the chosen
method may be more critical than the method itself (31,
32). After sphincter repair, the emphasis shifts to re-
constructing the distal rectovaginal septum and perine-
al body. This structural reinforcement protects against
suture erosion, supports soft tissue healing, and helps
maintain vaginal-anal spacing, all of which are essen-
tial for long-term repair success (25). In our series, the
perineal body was consistently rebuilt using interrupt-
ed absorbable sutures, a practice aligned with interna-
tional standards (25). Individualized, anatomy-focused,
and technically meticulous repair is crucial in OASIS
reconstruction. Adhering to principles such as layered
closure, accurate identification of tissue planes, and

appropriate selection of repair technique can contrib-
ute to favorable continence outcomes, even in complex
tears. Assessment of female sexual function after sur-
gery is of great importance. Similarly, significant im-
provements in female sexual function have been report-
ed following vaginal rejuvenation surgery, highlighting
the potential functional benefits of surgical interven-
tions on sexual health (33).

Our study has some limitations. The sample size is
small, and functional outcomes could only be assessed
in a limited number of patients due to the availability of
Wexner scores in few cases. The absence of a control
group and heterogeneity in surgical practices (differ-
ences in techniques and materials) restrict the general-
izability of the results. Additionally, the lack of long-term
follow-up data prevents evaluation of late complications
and permanent outcomes. There are still areas in OASIS
repair that require further research to improve patient
outcomes. Large randomized studies comparing long-
term results of end-to-end versus overlap repair tech-
niques, stratified by parity and severity, are needed. The
effectiveness of suture materials and adjunct therapies
such as biological grafts and regenerative approaches
remains insufficiently explored. Long-term follow-up
studies assessing continence, quality of life, and sexual
function are also essential.

CONCLUSION

In our study, 69% of OASIS patients were primiparous,
and episiotomy was performed in 65.5% of the cases.
Type 3B tears were the most common in OASIS repairs,
with most procedures performed by obstetricians using
the end-to-end technique and delayed absorbable su-
tures. Functional outcomes were assessed in a limited
number of patients. Due to the small sample size, lack
of a control group, variability in surgical techniques, and
absence of long-term follow-up, more comprehensive
and long-term studies are needed.
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BABA-BEBEK BAGLANMASINA YONELIK MUDAHALE
CALISMALARININ INCELENMESI: LISANSUSTU
TEZLER UZERINE SiISTEMATIK BiR DERLEME

SEHMA SEN' (=), MESERRET ASLAN?({>

OzET

Bu calisma, Tiirkiye'de baba-bebek baglanmasini giiglendirmeye yonelik gerceklestirilen miidahale galismalarini lisansiisti tezler iizerinden sistematik bir
sekilde inceleyerek, bu miidahalelerin etkilerini ve katkilarini degerlendirmeyi amaglamaktadir. Sonuglar, baba-bebek baglanmasini artirmaya ydnelik egitim
miidahalelerinin, hemsirelik ve ebelik uygulamalarinin nemli rol oynadigini géstermektedir. Ayrica, babalarin dogum sonrasi siireclerde aktif katilimini
tesvik eden kanguru bakimi gibi uygulamalarin baglanma ve bakim katilimi Gizerinde olumlu etkiler yarattigi bulunmustur. Babalarin dogum éncesi ve dogum
sonrasi dnem icin egitim almasi aile sagligini gelistirmek ve ebeveynlik siireglerini desteklemek adina kritik bir adim olarak vurgulanmaktadir.

Anahtar Kelimeler: Baba, baglanma, paternal.

A REVIEW OF INTERVENTION STUDIES ON FATHER-INFANT BONDING: A SYSTEMATIC REVIEW OF POSTGRADUATE THESES
ABSTRACT

This study aims to systematically review the intervention studies conducted in Turkey to strengthen father-infant bonding through postgraduate theses,
evaluating the effects and contributions of these interventions. The results indicate that educational interventions to increase father-infant bonding are
crucial in nursing and midwifery practices. Additionally, practices such as kangaroo care, which encourage fathers' active participation in the postpar-
tum period, have been found to have positive effects on bonding and caregiving involvement. It is emphasized that educating fathers is a critical step to
improving family health and supporting parenting processes.

Keywords: Bonding, father, paternal.
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BABA-BEBEK BAGLANMASI

GiRiS

Baglanma kavrami, bebegin bakim verenine duydugu
glven dlzeyini ifade eder ve bu gliven, bebedin stresli
durumlarda bakim verenle temas kurmayi tercih etmesi
ve cevresini kesfederken bakim verenini “glvenli bir Gs”
olarak kullanmasiyla gézlemlenir (1). Baglanma, bebeklik
doneminde gelismeye baslar ve bebegin ihtiyacglarina
yanit olarak bakim veren ile bebek arasindaki etkilesimle
devam eder, bu slrecte bakim verenin sagladigi givenli
ve destekleyici ortam, baglanmanin gliclenmesine ola-
nak tanir (2). Ebeveyn ve bebek arasindaki baglanma,
psikososyal bir strec olup pozitif geri bildirim ve iliskide-
ki karsilikll memnuniyetle gelisir (3, 4). Ebeveynlerle
givenli ve sevgi dolu bir bag, bebegin ileriki dénemle-
rde arkadaslik iliskilerine, 6zsaygisina, 6zdenetimine ve
problem ¢ézme yetenegdine olumlu katki saglar (5, 6, 7).

Baba- bebek baglanmasinin farkli ydnleri, babalar ile
bebekleri arasindaki iliski dinamiklerini énemli 6lglide
etkiler. Yapilan galismalar, babaliga 6zgl olarak babanin
duyarhhgi, baba-bebek baglamasi, baba depresyonu ve
yasam tarzi Ozellikleri gibi ¢esitli faktorleri incelemistir
(8, 9). Bu calismalarda baba-bebek baglanmasi, baba-
larin bebeklerine yonelik hissettikleri olumlu duygularin
derecesini ifade eder ve basarili baglanmanin emzirme
oranlarini artirdigi, gelisimsel gerilik riskini azalttigi ve
prematire bebeklerde kilo alimini destekledigi goster-
ilmistir (10). Ayrica, yapilan bir calismada baba-bebek
baglanmasinin givenligi ile babalarin bebeklerine karsi
duyarlihgi arasinda anlamli bir iliski oldugu bulunmus (11)
ve bu baglanmanin, 6zdenetim mekanizmasi araciligiyla
dogrudan ve dolayli olarak ergenlerin uyum gugcliklerini
farkl klltlrel baglamlarda etkiledigi belirlenmistir (12).
Babalar, 6zellikle bebeklerinin kalp atisini duyduklarin-
da veya ultrason gorintisini gordiklerinde, dogum
oncesi donemde bebekleriyle duygusal bag kurmaya
baslayabilirler (13). Bununla birlikte, babalar, dogumdan
hemen sonra, 6rnegin kordon kesimi, bebeklerini ku-
caklama veya dokunma, cocuk bakimina katilma ve yeni
dogan masaji yapma gibi eylemlerle bebekleriyle fiziksel
temas kurduklarinda, erken dogum sonrasi donemde
bebekleriyle bag kurmaya basladiklarini strekli olarak
belirtmislerdir (8, 14).

Baba-bebek bagdlanmasina iliskin literatlirde o6nemli
sinirhliklar oldugu ve son yillarda bu konu Uzerine yapilan
calismalar artsa da baba-bebek baglanmasinin etkileri
hala yeterince taninmayan bir alan olarak kalmaktadir;
anne-bebek baglanmasi tGzerine oldukga fazla arastirma

yaplimisken, baba-bebek baglanmasiyla ilgili kanitlar
ise oldukca sinirlidir (10, 15). Baba- bebek baglanmasinin
etkisini kapsamli bir sekilde anlamak, arastirma ve
uygulamalarda/kliniklerde babalarin eksik temsili ve
babalara yonelik mddahalelerin yoksunlugu nedeni-
yle kisitlanmaktadir (16). Bunun yani sira, baba-bebek
baglanmasinin sinirli 6lgide incelenmesi ve yapilan
arastirmalarda erkeklerin genellikle géz ardi edilmesi,
babalik baglanma dinamiklerinin yeterince anlasiimasini
engellemektedir (17).

Bu calisma, Tlrkiye'de baba-bebek baglanmasina yone-
lik lisansUstu tezlerde yer alan miidahale galismalarini
sistematik olarak incelemeyi ve bu mudahalelerin et-
kinligini degerlendirmeyi amaclamaktadir. Baba-bebek
baglanmasi, bebeklerin fizyolojik, psikososyal ve bilis-
sel gelisimi Gzerinde 6nemli bir etkiye sahip olmasina
ragmen, bu alandaki arastirmalar sinirhdir. Anne-bebek
baglanmasina dair genis bir literatir bulunurken, ba-
ba-bebek baglanmasina yonelik calismalar gorece azdir
ve bu durum, babalarin ebeveynlik strecindeki rolinu
anlamada eksiklikler yaratmaktadir. Bu inceleme, ba-
ba-bebek baglanmasini destekleyen muidahalelerin
gelistirilmesine katki saglamayi ve elde edilen bulgular
dogrultusunda akademik ve klinik alanda uygulanabilir
oneriler sunmay! hedeflemektedir. Bu sistematik ince-
lemede ele alinacak sorular sunlardir:

1. Turkiye'dekilisansistl tezlerde baba-bebek baglan-
masini giclendirmeye yonelik hangi midahalel-
er uygulanmis ve bu midahalelerin etkinligi nasil
degerlendirilmistir?

2. Baba-bebek baglanmasini destekleyen mudahalel-
erin literatlrdeki temel sinirhliklari nelerdir ve ge-
lecekteki arastirmalar ile klinik uygulamalar igin
hangi dneriler sunulabilir?

GEREC VE YONTEM

Bu sistematik derleme, Tirkiye'de baba-bebek baglan-
masini guglendirmeye yonelik gerceklestirilen muda-
hale ¢alismalarini lisanslstl tezler Gzerinden kapsamli
bir sekilde degerlendirerek, bu midahalelerin etkilerini
ve katkilarini analiz etmeyi amagclamaktadir. Calisma,
Tlrkiye'de babalarin baba-bebek badlanmasiyla ilgili
olarak tamamlanmis tim lisansUstu tezleri icermekte-
dir. Derleme sireci, PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses) yonergeler-
ine uygun olarak yaritidlmuastir. Arastirma kapsaminda,
Tarkiye'dekilisansusti tezlerin taramasi, Yliksekogretim
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Kurulu (YOK) Ulusal Tez Merkezi veri tabani iizerinden
gergeklestirilmistir. Tarama islemi, Turkce dilinde ve
herhangi bir tarih kisitlamasi olmaksizin gergeklestirilm-
is; konulara 6zel filtreler kullanilarak “baba”, “paternal” ve
“baglanma” anahtar kelimeleriyle arama yapilmistir.

=

Sekil 1. PRISMA Akis Semasi

Arastirmaya Dahil Edilme Kriterleri:
«  Calismanin tam metnine erisim saglanabilmesi,

- Baba-bebek baglanmasina yonelik mdidahale
calismalariniicermesi,

« Turkiyede tamamlanmis lisansistl tezlerden
olusmasi,

« Herhangi bir tarih sinirlamasi olmaksizin yayimlan-
mis olmasi.

Arastirmadan Dislanma Kriterleri:
«  Tam metnine erisilemeyen ¢alismalar,

- Baba-bebek baglanmasiyla dogrudan iligkili ol-
mayan tezler,

«  Ozet veya poster bildiri gibi tam metin icermeyen
yayinlar,

« Tekrarlanan veya ayni calismayiiceren tezler.

Verilerin Toplanmasi

Veriler, Covidence sistematik inceleme yazilimi (Veritas
Health Innovation, Melbourne, Avustralya) kullanilarak
analiz edilmistir. iki arastirmaci, ilgili calismalari belirle-
mek amaciyla baslik ve 6zetleri bagimsiz olarak taramis,
ardindan énceden tanimlanmis dahil edilme kriterler-
ine gore tam metin incelemelerini gergeklestirmistir.
inceleyiciler arasinda ortaya c¢ikan goriis ayriliklari veya
tutarsizliklar, karsilikli tartisma yoluyla degerlendirilerek
giderilmistir.

Calisma kapsaminda, baba-bebek baglanmasina yonelik
midahale ¢alismalarini ele alan lisanslstl tezleri belir-
lemek amaciyla Yiksekdgretim Kurulu (YOK) Ulusal Tez
Merkezi veri tabaninda tarama yapilmistir. Tarama so-
nucunda 34 teze ulasiimistir. Bu tezlerden 3'U dublike
(tekrar) oldugu icin dislanmistir. Ayrica, 10 tez baba-be-
bek baglanmasi ile dogrudan iliskili olmadigi gerekgesi-
yle ¢calisma disi birakilmistir.

Konu ve igerik agisindan detayli olarak incelenen 21
tezden 12'si midahale galismasi icermedigi icin elen-
mistir. Sonuc olarak, dahil edilme kriterlerini karsilayan
9 tez belirlenmis ve arastirmaya dahil edilmistir.

incelenentezlerarasinda5doktorave 4yiikseklisanstezi
bulunmaktadir. Yiksek lisans tezlerinden 2'si hemsirelik,
2'si ebelik ana bilim dalina aittir. Doktora tezlerinin ise
1i ebelik, 4G hemsirelik ana bilim dalinda yapilmistir. Bu
tezler, arastirmanin belirlenen sorularina yanit aramak
amaciyla kapsamli bir sekilde degerlendirilmistir.

Calismalarin Kalite Degerlendirmesi

Bu sistematik derlemede yer alan makaleler, Joanna
Briggs Enstitistu tarafindan yayimlanan Randomize
Kontrolli ve Yari Deneysel Galismalar icin JBI Kritik
Degerlendirme Kontrol Listesi kullanilarak metodolo-
jik kalite acgisindan incelenmistir. Randomize kontrollG
calismalar icin kullanilan kontrol listesi on ti¢ maddeden
olusurken, yari deneysel calismalar icin kontrol listesi
dokuz maddeden olusmaktadir. Her bir maddeye, “Evet”,
“Hayir”, “Bilinmiyor” veya “Gecerli Degil” gibi yanitlar ver-
ilmistir. Calismalarin metodolojik kalite dizeyleri, %80-
100 arasinda iyi, %50-79 arasinda orta ve %50'nin altiise
dislk olarak siniflandiriimistir.

Birinci ve ikinci yazarlar, kalite degerlendirme sirecini
bagimsiz olarak gergeklestirmistir. Ardindan, arastir-
macilar herhangi bir anlasmazligi ¢dzmek amaciyla
tartismalar yapmis ve bulgulara dair ortak bir rapor
olusturmustur.
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Verilerin Degerlendirilmesi

Arastirma sonucunda elde edilen verilerin istatistiksel
analiziigin SPSS for Windows Versiyon 26.00 (SPSS Inc.,
Chicago, IL., USA) paket programi kullanilmistir. Verilerin
tanimlanmasinda sayi ve ylzde degerleri esas alinmistir.

BULGULAR

Calismalarin Ozellikleri

Bu calismada, baba-bebek badlanmasinin incelendigi
ve mudahale tlrine dayall olarak gerceklestirilen tez-
lerin &zellikleri analiz edilmistir. Tez tlrleri agisindan
degerlendirildiginde, galismalarin besinin (%55,6) dokto-
ra tezi, dordlnln ise (%44,4) ylksek lisans tezi oldugu
belirlenmistir. Disiplinler agisindan incelendiginde, ¢ tez
(%33,3) ebelik, alti tez (%66,7) ise hemsirelik bilim dalina
aittir. Yayinlanma yillarina gdére dagilim incelendiginde,
2024 yilinda iki(%22,2), 2023 yilinda g (%33,3), 2022 yi-
linda bir (%11,1), 2021 yilinda bir (%11,1) ve 2019 yilinda iki
(%22,2) tez yayimlandigi goérilmastar. Kullanilan mida-
hale yontemleri acisindan degerlendirildiginde, tezlerin
altisinda (%66,7) egitim miidahalesi, birinde (%11,1) fetal
kalp sesi 6lcimi miidahalesive ikisinde (%22,2) kanguru
bakimi miidahalesi uygulandigi tespit edilmistir (Tablo 1).

Elde edilen sistematik veriler; galismanin kimlik bilgileri
ve baglami, arastirma tasarimi, midahale ve detaylar,
kullanilan yontem, arastirmanin tlri ve sonu¢ degerlen-
dirmelerini kapsamaktadir (Tablo.2.)

Dahil Edilen Calismalarin Yanllik Riski

Randomize kontrolli ve yari deneysel calismalarin meto-
dolojik kalite degerlendirmeleri, Joanna Briggs Institute
(JBI) kritik degerlendirme kontrol listeleri kullanilarak
gercgeklestirilmistir. Her bir calisma igin kontrol listesin-
den elde edilen puanlar ylzdelik olarak hesaplanmis ve
kalite dlzeyi “iyi" (%80-100), “orta” (%50-79) ve “dlislk"
(<%50) olarak siiflandiriimistir. Degerlendirilen dokuz
calismadan altisi “iyi” kalite puani alirken, Ggl “orta” kalite
dizeyinde degerlendirilmistir. Ancak metodolojik agi-
dan incelendiginde, bazi ¢alismalarda érneklem segim
slreci net bir bigimde tanimlanmamis; 6zellikle rastge-
le 6rnekleme yonteminin kullanilip kullaniimadigi belir-
tilmemistir. Benzer sekilde, ¢alismalarda katiimcilarin,

arastirmacilarin veya sonuc degerlendiricilerinin korle-
nip korlenmedigine iliskin aciklamalar gogunlukla yeter-
sizdir. Bu durum, yanllik riskini artirabileceginden bulgu-
larini¢ gegerliligini sinirlayabilir. Ayrica, bazi tezlerde veri
toplama araclarinin glvenilirlik dizeylerine dair yeterli
bilgi sunulmamis veya midahale 6ncesi-sonrasi dlgim
zamanlari tutarsiz bigimde raporlanmistir. Bu nedenle,
bazi calismalar ylksek metodolojik kalite puani almis
olsa da drneklem ydntemi, kdrleme uygulamalari ve veri
toplama sureclerine iliskin raporlama eksiklikleri, elde
edilen bulgularin gegerliligi ve genellenebilirligi Gzerinde
sinirlayici bir etki olusturabilir.

Tablo 1. Baba- bebek Baglanmasini Temel Alan

Miidahale Tezlerin Ozellikleri

Tezlerle ilgili Bazi Ozellikler | Sayi(n) | Yiizde (%)
Tez Tiirii
Doktora 5 7%55,6
Yiksek Lisans 4 Yol b4
Disiplin Tiirii
Ebelik 3 %33,3
Hemsirelik 6 %66,7
Yayinlanma Yih

2024 2 %22,2

2023 3 %33,3

2022 1 %111

2021 1 %111

2019 2 %22,2
Kullanilan Miidahale Yontemleri

Egitim 6 %66,7

Fetal Kalp Sesi Ol¢timii 1 %11,1

Kanguru Bakimi 2 %22,2
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Bu sistematik derleme, Turkiye'deki hemsirelik ve ebelik
ana bilim dallarinda gergeklestirilen baba- bebek bag-
lanmasini inceleyen midahaleye dayali lisansUstU tezle-
rin kapsamli bir sekilde incelenmesini amaglamaktadir.
Bulgular, 6zellikle son yillarda ebeveynlik, bebek bakimi
ve dogum oOncesi ile dogum sonrasi verilen egitimlerin
baba-bebek baglanmasini artirdigini ortaya koymustur
(14). Son donemde yapilan calismalarda, baba-bebek
baglanmasini giglendirmeye yonelik egitimlerin sayisi-
nin arttigi ve bu miidahalelerin klinik uygulamalara gesitli
katkilar sundugu goérilmustdr (18, 19, 20). Ayrica, bu mi-
dahalelerin dogum dncesi ve dogum sonrasi slireglerde
uygulanmasinin, ebe ve hemsirelerin babalara uygula-
diklari midahaleler baba-bebek baglanmasina énemli
olclide katki sagladigini ortaya koymaktadir (21).

incelenen bir yiiksek lisans tezinde, partner katilimiyla
yapilan fetal kalp sesi 6lgimin(n, anne ve baba adayla-
rinin beklentilerini olumlu yonde etkileyerek maternal-
paternal baglanma dizeyini artirdigini ve prenatal ziya-
retlere sadece anne degil baba adaylarinin da dahil edil-
mesi, ebeveynlerin fetal saghgin iyilestiriimesine yonelik
uygulamalara tesvik edilmesi ve ebeveynlerle daha fazla
temas halinde olan ebelik uygulamalarinin desteklenerek
gelistirilmesi gerektigini 6nermektedir (22). Literatiirde
bu bulgulara benzer sekilde paternal-fetal baglanmanin
saglk hizmetlerinde desteklenmesinin énemini vurgula-
makta ve babalarin ultrasona katilimini artirmaya yonelik
cabalarin, baba ve bebek arasindaki bagin gliclenmesine
katki saglayabilecegini géstermektedir (17, 23).
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Kanguru bakiminin temel alindigi bir ylksek lisans tezinin
sonuclarina gore antenatal dénemde babalara kanguru
bakimi egitimi verilmesi ve dogum sonrasi baglanma su-
recinin guclendiriimesine yonelik egitimlerin standart-
lastiriimasinin dnemini, babalarin dogum sonrasi kangu-
ru bakimini stirdirmeleriigin desteklenmesive baba-be-
bek baglanmasi ile ilgili aragtirmalar yapilmasinin gerek-
liligini vurgulamaktadir (24). Kanguru bakimini temel alan
bir diger tezde yenidogan hemsireleri, kanguru bakiminin
babalarin baglanma ve bakim katilimini artirdigini goz
ondnde bulundurarak bu uygulamalari tesvik edilmesi
gerektigini vurgulamaktadir. Aile merkezli bir yaklasim-
la rehberler ve protokoller gelistirerek babalarin bakim
slrecine daha erken katihmini desteklemeleri 6nemlidir
(25). Bu sonuclari destekler nitelikte kanguru bakiminin
babalar ve bebekler arasindaki baglanmayi gu¢lendirdi-
gini ve neonatal bakimda baba-bebek kanguru bakiminin
dahil edilmesiicin politikalarin gdzden gecirilmesi gerek-
tigi literatlirde de yer almaktadir (26, 27).

Paternal baglanma konusunu temel alan bir doktora te-
zinde, babalara verilen egitimin baba-bebek baglanma
dlzeyini artirdigi bulunmustur. Calisma, dogum o6ncesi
ve sonrasi donemlerde babalara yonelik egitimlerin sag-
ik calisanlari tarafindan desteklenmesi ve bu egitimin
6neminin vurgulanmasinin etkili oldugunu géstermekte-
dir. Ayrica, babalara 6zel egitim merkezlerinin kurulma-
sl ve bu alanda daha fazla arastirma yapilmasi gerektigi
onerilmektedir (28). Yari deneysel tipte yapilan bir diger
egitim muidahalesinin yer aldi§i tezde babalarin dogum
oncesi ve sonrasi egitimleri, kamu kurumlari tarafindan
desteklenmeli ve yayginlastiriimali, egitim programlari
gincel akademik calismalara ve teknolojilere gdre gin-
cellenmeli, aile igi iletisim, bebek bakimina katilim ve et-
kilesim konularinda uygulanarak takip edilmesi gerektigi
bildirilmistir (29). Hem gebelikte hem de dogum sonrasi
cocukla gdrsel veya duygusal temas kurmak, bebekle
etkilesimde bulunmak veya iletisim kurmak, babalarin
baglanma duygularini kolaylastiriyor gibi gérinmekte-
dir. Bu nedenle, babalarin gebelik, dogum ve ebeveynlik
slreclerine dahil edilmesi, baglanma stireglerini destek-
lemek ve glclendirmek adina oldukga dnemli oldugunu
arastirmalar da vurgulamaktadir (30, 31).

Mercer Annelik Roli Yetenegdi Kuramina dayall verilen
egitimin temel alindigi bir doktora tezinde, annelerde
annelik algisini gelistirdigini ve baglanma duzeylerini
olumlu etkiledigini, gebelik ve dogum sonrasi donemde
ebeveynlere bu egitimin verilmesinin rol kazanimini ve
ebeveyn-bebek baglanmasini destekleyecegini, ayrica

babalarin rolindn toplumda farkindaliginin artiriimasi
gerektigini ve hemsirelerin bu slrece babalari dahil ede-
rek danismanlik sunmalarinin dnemini vurgulamaktadir
(32). Bu galismanin sonuglarina benzer olarak literatirde
erkeklerin ebeveynlik stireclerine dahil edilmesini engel-
leyen engeller, babalarin rolind kiigimsemekte ve ebe-
veynlik midahalelerinin tasarimi ve degerlendiriimesin-
de eksikliklere yol actigi vurgulanmaktadir (33, 34, 35).

ilk kez baba olacak bireylere egitim miidahalesinin ya-
pildigi bir calismada ebeveyn hazirlik programlari, evlilik
oncesinden baslayarak ebeveynlik slrecine kadar de-
vam etmeli ve toplum tarafindan desteklenmesi gerek-
tigini dnermektedir. Aile saghgini gelistirmek icin kadin
merkezli hizmetler aile merkezli hale getirilmeli, anne-
baba okullari yayginlastiriimalidir. Erkeklerin gebelik ve
dogum oOncesi bakima katiimini artirmak igin yenilikgi
yaklasimlar gelistirilmeli, saglik ve egitim hizmetleri baba
adaylarinin ihtiyaclarina uygun sekilde diizenlenmelidir.
Babalarin bu stregte aktif rol almasi, ebeveynlige hazirlik
ve kabullenme sirecini olumlu yénde etkileyecektir (36).
Bu bulgulara benzer literatirde de erkeklerin gebelik ve
dogum hizmetlerine katiliminin énemini vurgulamakla
birlikte, erkek refakatgci politikasinin gebelerin antenatal
bakim hizmetlerine erisimini olumsuz yonde etkileme-
mesi gerektigini ortaya koymaktadir. Ayrica, erkeklerin
katilimini tesvik eden programlarin ve erkeklerin gebelik
ve dogum sireclerine dahil edilmesi konusunda daha
fazla farkindalik gelistirmeleri gerektigi sonucuna var-
maktadir (37, 38, 39).

GCevrimici sekilde verilen ebeveynlik egitiminin uygu-
landigi lisansUstl tezde hemsireler ve ebelerin dogum
oncesi ve sonrasl donemde ebeveynlerin baglanma du-
zeylerini degerlendirmesi ve riskli gruplari erken tespit
edebilmeleri gerektigini vurgulamaktadir. Glvenli bag-
lanma ve ebeveynlik konularinda sertifika programlari
yayginlastiriimali, yapilandiriimis ebeveynlik egitimleri ve
cevrimici egitimlerin uzun vadeli etkileri arastiriimaldir
(40). Benzer sekilde, saglik calisanlarinin sosyal destek
davranislarinin, ilk kez ebeveynlik yapan bireylerin erken
postpartum donemde ebeveynlije gegis stireclerine na-
sil katki sagladigi veya engelleyebilecedi de ele alinmistir.
Ozellikle glivenli bir iliski kurma, dinleme ve bireysellesti-
rilmis bakim saglama, ebeveynler tarafindan faydal bu-
lunan énemli unsurlar arasinda yer almaktadir. Bu bag-
lamda, ebeler ve diger saglik gcalisanlarinin, ebeveynlerin
destek ihtiyaclarini daha etkili bir sekilde karsilayabilme-
siicin ek egitim ihtiyaci 6n plana gikmaktadir (41, 42).
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Dogum sonrasi verilen egitimin temel alindigi doktora
tezinde babalara dogum sonrasi bebek bakimi egitimi
verilmeli, bu egitim taburculuk sirecine dahil edilerek
standart hale getirilmesi gerektigi onerilmektedir. Mobil
uygulamalar ve telefon danismanhgi araciligiyla ebe-
veynlerin bakim sirecine katilimlari izlenmeli ve tesvik
edilmelidir. Baba-bebek baglanmasini giglendirmek ve
annenin dogum sonrasi depresyon riskini azaltmak ama-
clyla, hemsirelerin glincel bilgilerle egitiimesi ve babala-
rin bakim sirecine aktif olarak dahil edilmesi gerektigi
vurgulanmaktadir (43). Son calismalar babalarin bakim
motivasyonlarini ve stillerini anlamayi, babalarin rolind
destekleyecek muidahaleler gelistirmeyi ve aile bagla-
minda babalara yonelik hizmetler sunmayi hedefleyerek
baba-bebek baglanmasini ve babanin bebek bakim su-
reclerine katilmasini arttirmakta oldugunu bildirmekte-
dir (18, 44).

Baba-bebek baglanmasini desteklemek icin hemsirele-
rin ve saglik profesyonellerinin roll de oldukga 6nemlidir.
Hemsireler, babalarin dogum 6ncesi ve sonrasi sliregte
aktif katilimlarini tesvik etmekte, bilgi ve egitim sagla-
maktadir. Bu baglamda, hemsirelerin, babalarin bebek
bakimina katihmini artirmak icin gesitli stratejiler gelis-
tirmeleri gerekmektedir (45). Ozellikle, dogum sonrasi
ilk temasin saglanmasi ve babalarin bebekle olan etkile-
simlerinin desteklenmesi, baglanma strecinin saglikh bir
sekilde gelismesine katki saglamaktadir (45, 46).

Sonug olarak, baba-bebek baglanmasi hem bireysel hem
de toplumsal dizeyde dnemli bir konu olarak karsimiza
cikmaktadir. Babalarin aktif katihmi, cocuklarin fiziksel,
duygusal ve sosyal gelisimleri Gzerinde kritik bir etkiye
sahiptir ve bu sirecin desteklenmesi, saglik profesyo-
nelleri ve Ozellikle hemsireler ve ebeler tarafindan bir
oncelik olarak ele alinmalidir. Bu baglamda, baba-bebek
baglanmasini gliclendiren midahale programlarinin ba-
balarin ebeveynlik rollerine daha iyi uyum saglamalarini
destekleyecektir.

Buna ek olarak, bu tir muddahale calismalari, saglik
sisteminde babalara yonelik destekleyici ve kapsayi-
cl yaklasimlarin benimsenmesine olanak tanimaktadir.
Ozellikle hemsirelik ve ebelik uygulamalarinda, babalarin
dogum Oncesi ve dogum sonrasi slireglerde aktif olarak
egitilmesi ve tesvik edilmesi, ailelerin ve ¢ocuklarin ge-
nel yasam kalitesini artirma potansiyeli tasimaktadir. Bu
slrecte, multidisipliner yaklasimlarin benimsenmesi ve
kanita dayali mtdahalelerin uygulanmasi, toplumsal du-
zeyde daha sadlikli ve glicli aile yapilarinin olusmasina

katki saglayabilir. Bu nedenle, baba-bebek baglanmasini
destekleyen programlarin ve uygulamalarin gelistiriime-
si, toplum sagligi politikalarinda dncelikli bir alan olarak
ele alinmalidir.

Bu sistematik derleme calismasinin bazi metodolo-
jik sinirhliklari bulunmaktadir. Calismada yil sinirlamasi
yaplimaksizin kapsamli bir tarama gerceklestirilmis ol-
makla birlikte, yalnizca Yiiksekdgretim Kurulu (YOK) Tez
Merkezi'nde yayimlanmis ve erisime agik olan lisansUst
tezler inceleme kapsamina alinmistir. Bu durum, erisime
kapali olan tezlerin ya da farkh ulusal ve uluslararasi veri
tabanlarinda yer alan ilgili calismalarin disarida birakil-
masina neden olmustur. Dolayisiyla, baba-bebek bag-
lanmasina yonelik midahale galismalarina iliskin litera-
tlrtn tamamini temsil etme acisindan galismanin belirli
olclde sinirli kaldigi sGylenebilir. Bu sinirlilik, elde edilen
bulgularin gesitliligini ve genellenebilirligini etkileyebilir.
Gelecek galismalarda hem acik hem de sinirli erisime sa-
hip tezlerin yani sira ulusal ve uluslararasi bilimsel maka-
leler, raporlar ve diger akademik yayinlarin da dahil edil-
mesi daha kapsamli ve derinlemesine analiz edilmesine
katki saglayacaktir.

SONUG

Sonug olarak, baba-bebek baglanmasi, ¢cocuklarin sag-
Ikl fiziksel, duygusal ve sosyal gelisimi acisindan kritik
bir éneme sahiptir ve bu slrecin guclendiriimesi hem
bireysel hem de toplumsal diizeyde énemli katkilar sag-
lamaktadir. Literatlrdeki bulgular, babalarin gebelikten
itibaren ebeveynlik streclerine aktif katiliminin, cocukla-
rin gelisimine olumlu yonde etki ettigini ortaya koymak-
tadir. Bu dogrultuda, ozellikle dogum 6ncesi donemde
uygulanan baba odakli psikoegitim programlari, baglan-
may destekleyici grup temelli middahaleler, bireysel da-
nismanlk hizmetleri ve dogum sonrasi bakim egitimleri-
nin baba-bebek baglanmasini anlamli dizeyde artirdigi
belirlenmistir. Hemsireler ve ebeler gibi saglik profesyo-
nellerinin bu tir egitim ve midahale programlarina ak-
tif katilimi, ailelerin bakim slreclerine daha bdttncal bir
sekilde dahil olmalarini desteklemektedir. Ayrica, saglik
hizmetleri sunumunda babalarin rollinin daha gordndr
kiinmasi ve desteklenmesi, saglikli aile yapilarinin olusu-
muna ve sirddrdlebilir toplum saghginin gelistiriimesine
katkida bulunacaktir. Bu nedenle, baba-bebek baglan-
masini guclendirmeye ydnelik, etkili midahale yaklagim-
larini temel alan programlarin gelistiriimesi ve yayginlas-
tirlmasi, saglk politikalari agisindan oncelikli bir hedef
olarak ele alinmalidir.
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ARTIFICIAL INTELLIGENCE IN PSYCHIATRY:
APPLICATIONS AND CHALLENGES

HASAN BELLI'('>), SELiN LAGIN'(l®

ABSTRACT

The increasing global mental illness burden is leading to inequalities in access to mental health services, particularly in low- and middle-income countries.
The COVID-19 pandemic further exacerbated this situation and increased the need for digital solutions, new intervention methods. In this context, artificial
intelligence offers significant transformative potential in psychiatry and psychotherapy. Artificial intelligence, through subtechnologies, is increasingly used
for diagnosis, prognosis, treatment, and psychoeducation. Clinical decision support systems, natural language processing-based sentiment analysis, mabile
applications, and telepsychiatry solutions offer significant opportunities for healthcare professionals to reduce workload and improve access to care. In
affective disorders, electroencephalography-based deep learning models achieve high diagnostic accuracy; virtual therapy tools have also demonstrated
significant effects in psychoeducation and symptom reduction. Algorithms used in schizophrenia, bipolar disorder, and autism have delivered promising re-
sults in disease progression prediction and early detection. However, data protection, ethics, and the need for clinical validation remain the main obstacles
to widespread application of these technologies. Although artificial intelligence offers significant opportunities in mental health, due to ethical risks and
reduced human interaction, it can only be effective if applied in a human-centered, transparent, and impartial manner. In summary, artificial intelligence’s
role in psychiatry is growing rapidly and is expected to contribute to the pravision of more accessible, cost-effective, and personalized mental health care
services in the future. In this process, it is crucial to uphold ethical principles, protect patient privacy, and adopt human-centered approaches.

Keywords: Artificial Intelligence, Learning, Mental Disorders, Ethics

PSiKiYATRIDE YAPAY ZEKA: UYGULAMALAR VE ZORLUKLAR

OzET

Ruhsal hastaliklarin kiiresel dlgekte artan yiikii, dzellikle diisiik ve orta gelirli Gilkelerde psikiyatri hizmetlerine erisimde esitsizlikler yaratmaktadir. COVID-19
pandemisi bu durumu daha da agirlastirarak, dijital ¢coziimlere ve yeni miidahale yéntemlerine olan ihtiyaci artirmigtir. Bu baglamda yapay zeka, psikiyatri
ve psikoterapide 6nemli bir déniisiim potansiyeli sunmaktadir. Yapay zeka; alt teknolojiler araciligiyla tani, prognoz, tedavi ve psiko-egitim siireglerinde
giderek daha yaygin kullanilmaktadir. Klinik karar destek sistemleri, dogal dil isleme tabanli duygu analizi, mobil uygulamalar ve telepsikiyatri ¢oziimleri,
saglik profesyonellerine is yiikiinii hafifletme ve hizmet erisimini artirmada giicli imkanlar sunmaktadir. Duygudurum bozukluklarinda elektroensefalografi
tabanli derin 6grenme modelleri tanida yiiksek dogruluk saglamis; sanal terapi araclari ise psiko-egitim ve semptom azaltmada anlamli etkiler gostermistir.
Sizofreni, bipolar bozukluk ve otizmde kullanilan algoritmalar, hastalik seyri tahmininde ve erken tanida umut verici sonuglar vermektedir. Bununla birlikte,
veri gizliligi, etik sorunlar ve klinik dogrulama ihtiyacl, bu teknolojilerin yayginlasmasinin dniindeki baslica engellerdir. Yapay zeka ruh saghgi alaninda biyiik
firsatlar sunsa da etik riskler ve insan-insan etkilesiminin azalmasi nedeniyle ancak insan merkezli, seffaf ve tarafsiz bir sekilde uygulandiginda etkili
olabilir. Sonug olarak, yapay zekanin psikiyatrideki rolii hizla genislemekte olup, gelecekte daha erisilebilir, maliyet-etkin ve kisisellestirilmis ruh saghgi
hizmetleri sunulmasina katki saglayacagj ongoriilmektedir. Bu siirecte etik ilkelerin, hasta mahremiyetinin ve insan merkezli yaklasimlarin korunmast kritik
onemdedir.

Anahtar Kelimeler: Yapay Zeka, Ogrenme, Ruhsal Bozukluklar, Etik

'UNIVERSITY OF HEALTH SCIENCES, ISTANBUL BAGCILAR HEALTH RESEARCH Sorumlu Yazar: SELIN LAGIN
CENTER, DEPARTMENT OF INTERNAL MEDICINE, DEPARTMENT OF PSYCHIATRY, UNIVERSITY OF HEALTH SCIENCES, ISTANBUL BAGCILAR HEALTH RESEARCH
ISTANBUL, TURKEY CENTER, DEPARTMENT OF INTERNAL MEDICINE, DEPARTMENT OF PSYCHIATRY,

ISTANBUL, TURKEY

Telefon: +905388225592
E-mail: selin_demirdogan@hotmail.com

BELLI H, LAGIN S. ARTIFICIAL INTELLIGENCE IN PSYCHIATRY: APPLICATIONS AND Gonderim Tarihi: 30 AGUSTOS 2025
CHALLENGES. ATLJM. 2025;5(14)-224-233. Kabul Tarihi: 11 EYLOL 2025

Copyright ® 2023 the Author(s). Published by Atlas University. This is an open access article licensed under a Creative Commons
Attribution-NonCommercial-NoDerivatives (CC BY-NC-ND 4.0) International License, which is downloadable, re-usable and
distributable in any medium or format in unadapted form and for noncommercial purposes only where credit is given to the creator and
publishing journal is cited properly. The work cannot be used commercially without permission from the journal.

224


https://orcid.org/0000-0003-4538-6587
https://orcid.org/0000-0002-3359-7267

ARTIFICIAL INTELLIGENCE IN PSYCHIATRY

INTRODUCTION

In recent years, the global prevalence of mental disor-
ders has increased dramatically, making it one of the
most pressing public health challenges. According to
the World Health Organization (WHO), mental disorders
accounted for 4.7% of lost healthy life years in 2017 - a
figure that not only highlights the massive impact of
these disorders on individual well-being, but also their
negative impact on economic productivity and societal
stability (1, 2). Mental disorders impair people’s ability
to work, learn, and participate socially, which in turn
places significant strain on families, communities, and
economies.

The situation is particularly critical in low- and mid-
dle-income countries, where inadequate health infra-
structure exacerbates the problem. In India, for exam-
ple, there are only 0.75 psychiatrists per 100,000 inhab-
itants - an alarming shortage of skilled professionals.
Added to this are structural and social barriers such as
geographical inaccessibility, cultural stigma surround-
ing mental illness, economic poverty, and underdevel-
oped healthcare (2). As a result, large populations re-
main untreated or misdiagnosed, increasing both social
and economic burdensin the long term.

The outbreak of the COVID-19 pandemic added an ad-
ditional burden. Studies reported rising suicide rates,
increasing social isolation, higher levels of substance
use, and significant increases in anxiety and depression
disorders. These developments not only led to individu-
al crises but also posed a huge challenge for healthcare
systems, which were under pressure from limited re-
sources and rising demand. Clinics and hospitals were
overwhelmed, highlighting that traditional in-person
treatment approaches alone were no longer sufficient.
This created an urgent need for scalable, technolo-
gy-enabled alternatives such as telemedicine, remote
monitoring, and digital support platforms (1-4).

Against this backdrop, artificial intelligence (Al) is in-
creasingly gaining attention as a potentially transfor-
mative tool for mental health care. A growing spectrum
of innovations—including clinical decision support
systems, natural language processing (NLP) for de-
tecting emotional states, digital phenotyping, smart-
phone-based monitoring, and telepsychiatry services—
illustrates how Al can improve both diagnostic accuracy
and treatment efficiency. By automating routine tasks,

rapidly evaluating clinical data, and enabling continu-
ous patient interaction, Al can significantly reduce the
workload of overworked professionals. Furthermore, it
opens up access to cost-effective and readily available
interventions, particularly in rural areas and fragment-
ed healthcare systems where psychiatric care has tradi-
tionally been difficult to access (1, 3).

The aim of this paper is therefore to provide a compre-
hensive analysis of the role of Al in psychiatry and psy-
chotherapy. In addition to presenting technical applica-
tions, the social, ethical, and health policy dimensions
of Alintegration are also addressed. This dual focus not
only enables us to understand the potential of these
technologies but also considers the necessary prereq-
uisites for their responsible and sustainable implemen-
tation in psychiatric care.

Conceptual Overview of Artificial Intelligence
and Its Core Domains

Artificial intelligence has been described as the design
of computer systems capable of executing activities
that typically rely on human cognitive abilities (5-7). This
description extends beyond computational strength to
include processes such as reasoning, learning, prob-
lem-solving, and decision-making. The discipline of
Al is composed of several methodological branches,
each of which provides a foundation for psychiatric
applications.

One central pillar is machine learning (ML), which en-
ables algorithms to enhance their performance au-
tomatically by analyzing data and learning from prior
outcomes (8). In mental health research, ML techniques
are frequently applied to organize and interpret large
clinical and behavioral datasets, supporting diagnostic
efforts in psychiatric disorders (8).

A more advanced subset, deep learning (DL), employs
layered neural structures that progressively transform
raw information into complex abstract features (8).
Within psychiatry, DL systems have been applied suc-
cessfully to uncover biomarkers from neuroimaging and
to assess speech for emotional indicators.

Another dimension of Al is expert systems, comput-
er-based programs designed to tackle intricate deci-
sion-making tasks (9). Early decision-support tools in
psychiatry belong to this group, aiding clinicians in for-
mulating diagnoses and treatment plans.
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Neural networks (NNs), inspired by the functioning of
biological neurons, consist of interconnected units that
adjust their internal parameters through learning (10).
They have become valuable in areas such as emotion
recognition, speech interpretation, and classification
of electroencephalography (EEG) data.

Finally, predictive analytics integrates statistical mod-
eling with ML to estimate probabilities of future out-
comes (10). Examples include forecasting treatment
responses, anticipating side effects, or identifying sui-
cide risk.

Taken together, these methodological strands illustrate
the multifaceted ways in which Al can reshape psychi-
atric care. Each can be adapted to different forms of
data—ranging from clinical records and imaging to text
and social media—and to distinct clinical objectives, in-
cluding screening, prognosis, and therapy planning.

Applications of Artificial Intelligence
in Psychiatry: From Clinical Practice to
Psychiatric Conditions

Artificial intelligence is not limited to a complementa-
ry role in mental health care; it also holds the capaci-
ty to reshape how disorders are identified and under-
stood (11). Within clinical psychiatry, its potential uses
can be seen across several dimensions. To begin with,
Al-driven models can generate more refined prelim-
inary assessments during diagnostic and screening
procedures by incorporating clinical indicators and
risk variables. These models can construct risk profiles
that estimate the probability of developing psychiatric
conditions (3, 4, 11). In this way, Al goes beyond symp-
tom evaluation and strengthens early detection as well
as preventive strategies in mental health. Another im-
portant contribution is Al's ability to manage complex
and dynamic datasets, which has greatly enhanced the
forecasting of symptoms and disease trajectories. Data
drawn from interviews, wearable technologies, or daily
self-reports can be processed to anticipate relapses,
track progression, or identify resistance to treatment at
earlier stages (3, 4, 12).

A further application is found in psychoeducation.
Artificial intelligence-powered platforms assist pa-
tients by teaching coping mechanisms, raising aware-
ness, and providing continuous psychosocial support(3,
4). This enables individuals to pursue learning outside of

direct therapy sessions and take an active role in their
recovery.

From a systems perspective, Al tools also promote ef-
ficiency by standardizing procedures, limiting unnec-
essary variability in care, reducing medical errors, and
lowering overall treatment costs. Consequently, they
play an important role in maintaining the long-term sus-
tainability of mental health services (2). Nonetheless,
while these advantages are promising, they must be
balanced with ongoing concerns regarding their impli-
cations for psychiatry’s future.

Artificial intelligence systems are no longer limited to
supportive tasks in psychiatry; instead, they are in-
creasingly viewed as transformative tools capable of
reshaping diagnostic standards and deepening our
understanding of mental disorder mechanism (11). The
application spectrum spans from early detection and
screening to continuous symptom monitoring, psycho-
education, and improving the efficiency of care delivery
(11, 12). The following subsections present how Al tech-
nologies are being applied across various psychiatric
conditions.

Agrowingbody of researchillustrates that Al can provide
highly accurate and non-invasive diagnostic insights in
mood-related illnesses(13). For instance, EEG-driven DL
models were able to differentiate depressed individuals
from healthy controls with accuracy rates surpassing
90%, while three-dimensional convolutional neural net-
works analyzed video sequences to detect behavioral
indicators of depression (13). Beyond diagnosis, predic-
tive modeling has been applied: ML algorithms estimat-
ed body mass index (BMI) with over 80% accuracy us-
ing variables closely associated with depression (14). In
terms of interventions, digital psychotherapy tools such
as Tess, Sara, Woebot, and Wysa have been adopted
widely. These programs also teach emotional regulation
and have shown measurable reductions in depressive
symptomatology (14-18). Woebot and Tess, in particular,
stand out fordemonstrating clinically meaningful reduc-
tions in anxiety and depression (15, 17). Additionally, im-
mersive methods, including avatar-based coaching and
virtual reality exposure therapies, have been success-
fully employed in addressing phobias (19, 20). During the
COVID-19 pandemic, ML frameworks were even used to
anticipate psychological well-being by analyzing factors
like food security and daily physical activity (19, 21).
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Artificial intelligence has also gained traction in the
evaluation and treatment of schizophrenia and related
conditions. Speech-based analyses processed by ML al-
gorithms have reached classification accuracies above
70% when distinguishing patients from non-clinical
groups (18, 22). Automatic tools that quantify incoher-
ence and semantic disorganization in patient speech
have offered clinicians new diagnostic support (23, 24).
Neuroimaging-based DL systems, trained on function-
al connectivity data, achieved up to 85.5% accuracy
in identifying psychosis (25). Importantly, novel ther-
apeutic strategies involving avatars and virtual reality
(VR) platforms have been tested in treatment-resistant
schizophrenia, showing promising results in reducing
the severity of hallucinations and improving adherence
to pharmacological regimens (23, 26-29).

In attention deficit hyperactivity disorder (ADHD), Al
models applied to EEG signals have successfully classi-
fied patients and identified subtypes (27, 30). Within au-
tism spectrum disorder (ASD), socially assistive robots
such as KASPAR have been designed to create predict-
able, consistent interactions that foster social engage-
ment skills in children (31, 32). Other approaches, such
as RoboTherapy with the Nao robot, have targeted im-
itation, empathy, and perspective-taking, demonstrat-
ing comparable or even superior outcomes compared
with human-led therapy sessions (33-35). Interestingly,
studies indicate that some children respond more ef-
fectively to robotic partners than to clinicians in tradi-
tional settings (33, 35). Virtual assistants, including Siri,
have also been explored as accessible and familiar plat-
forms to provide safe practice spaces for communica-
tion (35, 36).

Artificial intelligence has proven especially useful in
elderly care, where companionship and daily routine
support is crucial. Companion robots such as Paro and
e-Bear—designed with animal-like features—have con-
sistently shown positive effects by reducing agitation,
alleviating loneliness, and improving emotional well-be-
ing in older adults, particularly those with dementia (35,
37-39). In addition, information and support robots (ISR)
have been deployed to encourage routine adherence,
offering reminders for sleep, meals, and medication,
thereby contributing to more stable circadian rhythm
(40, 41). These tools are significant because they not
only enhance independence but also reduce caregiv-
er burden, an important factor given the aging global
population.

The application of Al in addiction medicine is also note-
worthy. Digital chatbots have been used to deliver psy-
choeducation, engage patients in treatment, and sup-
port relapse prevention, with documented reductions
in substance use (42-44). At a more experimental level,
drug repurposing strategies that integrate electronic
health record data with computational prediction mod-
els have been employed to identify new therapeutic
pathways for opioid use disorder(39, 42). Such Al-driven
methods exemplify a shift toward personalized and in-
novative approaches in addiction treatment.

Artificial Intelligence Research Directions in
Psychiatry

In recent years, studies on the use of Al in psychiatry
have accelerated significantly, particularly in India, even
though this field is still at a relatively early stage com-
pared to somatic medicine (45). EEG-based approach-
es have played a central role in this regard. Algorithms
for classifying schizophrenia have been able to reliably
identify disease-specific patterns, thus enabling high-
ly precise differentiation between patients and con-
trol groups. These studies demonstrate that capturing
characteristic brainwave patterns can increase diag-
nostic accuracy and highlight neurophysiological bio-
markers of disorders (34, 44, 45).

In the field of Alzheimer's disease, machine learn-
ing models have been used to assess cognitive and
functional impairments more objectively and ear-
lier than with traditional clinical methods (38, 45).
Electroencephalography data has also enabled highly
accurate differentiation between patients and healthy
subjects in depression research. Beyond classifica-
tion, these studies highlight the potential of quantita-
tive neural markers to assess the severity of depressive
symptoms, thus opening new avenues for personalized
treatment strategies (26, 45, 46).

Similar results have been obtained in temporal lobe
epilepsy, where the identification of EEG microstate
abnormalities suggests that ML can simultaneously
capture both epileptic and psychiatric processes (45,
47). Furthermore, retinal measurements (e.g..vascular
changes) have been investigated as complementary
diagnostic tools for schizophrenia and bipolar disorder,
highlighting the potential for non-invasive screening
methods (22, 45).
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From a clinical application perspective, Al methods
have now been tested in the assessment of depression
severity (46, 48). Machine learning approaches are in-
creasingly considered indispensable tools in demen-
tia diagnostics—particularly in the context of an aging
population, where early detection of cognitive decline is
crucial for effective care planning (48, 49). Furthermore,
Al has achieved encouraging results in distinguishing
adults with ADHD from healthy controls and predicting
the risk of postpartum depression. This demonstrates
the versatility of Al in diverse psychiatric populations
(30, 47, 48, 50).

During the COVID-19 pandemic, Al models have also
been used to detect burnout among healthcare workers,
thus providing an early warning function for the mental
well-being of hospital staff (48, 51). These applications
not only demonstrate the clinical potential of Al but also
its relevance for the sustainability of the healthcare sys-
tem and the resilience of care in times of crisis.

Artificial Intelligence and Psychotherapy

Limited access to psychotherapy is considered a key
health problem worldwide, leading to large populations
not receiving timely support. Artificial intelligence of-
fers a range of scalable and customizable tools that
could help at least partially close this gap. For example,
chatbots and internet-based cognitive behavioral ther-
apy(CBT)programs enable 24/7 access, shorten waiting
lists, and create a level of anonymity that is particular-
ly important for individuals who are reluctant to seek
therapy for fear of stigma(52). Furthermore, Al systems
can dynamically adapt therapeutic content by analyz-
ing user feedback—an approach that goes beyond rigid
standard programs and is more responsive to individual
needs (15).

At the same time, these digital solutions raise signifi-
cant ethical and practical questions. A central problem
is the lack of genuine "human factors” such as empathy,
authenticity, and unconditional acceptance—qualities
that are at the heart of any therapeutic transformation
process. Studies show that the therapeutic alliance,
i.e., the bond between patient and therapist, is one of
the strongest predictors of healing. It therefore remains
questionable whether a relationship mediated by an al-
gorithm can achieve the same depth of trust and emo-
tional resonance (53).

Equally serious are issues of data security and privacy.
Psychotherapeutic content isamong the most sensitive
personal information. Ambiguities about how this data
is stored, used, or shared with third parties can signifi-
cantly undermine user trust (4, 54). Added to this is the
risk of algorithmic bias: When models are trained on
incomplete or unbalanced datasets, cultural, gender, or
socioeconomic inequalities can be reproduced, further
disadvantaging particularly vulnerable groups (55).

A sustainable and responsible approach therefore con-
sists in understanding Al not as a replacement, but as a
supporting tool for human therapists. In such a hybrid
model, Al takes on recurring and scalable tasks - such
as symptom screening, providing psychoeducational
content, training in basic coping skills, and continu-
ous follow-up. However, humans remain indispensable
for managing complex cases, crisis management, and
deepening therapeutic processes supported by genuine
human relationships. In this way, the ethical and inter-
personal quality of treatment is maintained while simul-
taneously increasing the reach and accessibility of care
(56). Thus, Al acts not as a competitor, but as a catalyst,
enabling professionals to apply their expertise where it
is most needed.

Benefits and Limitations of Artificial
Intelligence in Psychiatry

Artificial intelligence applications in psychiatry are be-
coming increasingly apparent both in clinical practice
and in the public health context (56, 57).

First, the advantage in terms of privacy and fear of
judgment is significant. In traditional clinical settings,
patients are often reluctant to disclose personal and
sensitive issues for fear of stigma or misunderstanding.
Contact with Al-based systems, on the other hand, of-
fersananonymous environment in which those affected
can express their symptoms more openly and honestly
(29, 56, 57).

Second, accessibility is paramount. According to the
WHO, many developing and emerging countries lack
sufficient mental health professionals. Artificial intelli-
gence-powered platforms can be a crucial tool for pro-
viding access to mental health care for people in rural
and remote areas (56, 57). In this context, telepsychiatry
and mobile Al-powered applications contribute to the
democratization of mental health services.
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Thirdly, cost reduction is important. The use of Al with-
in the stepped-care model makes it possible to perform
routine screenings and pre-assessment using ML algo-
rithms and to focus the limited resources of profession-
als on complex cases. This increases the efficiency of
healthcare systems and reduces overall costs(2, 56, 58).

Fourth, the neutrality and consistency of Al play a role.
Human therapists can be influenced by stress, distrac-
tion, or fatigue. Likewise, unconscious personal or cul-
tural biases can shape the treatment process. Properly
designed algorithms operate independently of such hu-
man variables and provide more standardized assess-
ments (58).

Furthermore, Al has the potential to develop personal-
ized treatments. Diagnostic profiles, previous therapy
experiences, or individual patient preferences can be
taken into account to create tailored intervention plans
(58). This increases treatment effectiveness and pre-
vents unnecessary interventions.

Last but not least, the cultural adaptation advantage
should not be overlooked. Artificial intelligence -based
systems can be designed to take into account the pa-
tient's cultural characteristics, socioeconomic status,
or ethnic identity (58). This strengthens the therapeu-
tic alliance and encourages active participation in the
treatment process.

In summary, Al applications in psychiatry are not just
a technical innovation, but represent a paradigm shift
that transforms the patient experience, improves ac-
cessibility, reduces costs, and offers culturally sensitive
solutions. However, to ensure these benefits remain
sustainable, it is crucial to develop algorithms ethically,
transparently, and in a context-sensitive manner.

Although Al in psychiatry offers numerous promising
benefits, it also brings significant limitations and knowl-
edge gaps (55, 56).

First, inappropriate use and algorithmic bias represent
a significant risk factor. Algorithms only function within
the limitations of the data sets they were trained with.
If data isincomplete, unbalanced, or biased, results can
be distorted and inaccurate(55). This problemis exacer-
bated when patients from diverse cultural or socioeco-
nomic backgrounds are not adequately represented.

Second, the lack of human empathy and compassion is
one of the most fundamental gaps in psychiatry. Mental
health care is determined not only by diagnostic accu-
racy but also by “soft factors” such as therapeutic alli-
ance, trust, and empathy (55). However, Al machines are
unable to provide the necessary human warmth and un-
derstanding that are crucial for people with depression,
post-traumatic stress disorder, or suicidal ideation (58).

Third, there is a risk that Al will replace existing health-
care services. Artificial intelligence’s potential to re-
duce costs could be misunderstood by decision-makers
for short-term economic reasons. This poses the risk
that disadvantaged groups, in particular, will be relegat-
ed exclusively to Al-based solutions, which would fur-
ther exacerbate health inequalities (55).

Fourth, there is the risk of patient dependence. Robots
or chatbots developed for emotional support can re-
duce the need for real-life social relationships and lead
people to become dependent on artificial systems (55).

Fifth, data security and privacy are becoming more im-
portant. Artificial intelligence -based applications in
mental health often rely on cloud systems and online
databases. This poses risks such as the misuse of sen-
sitive patient data, cyberattacks, or unauthorized sur-
veillance (59, 60).

Sixth, there is the problem of designer bias. A large
proportion of studies on Al-based interventions are
conducted by the product developers themselves. This
can weaken the objectivity of the results and lead to the
publication of overly optimistic findings about the tech-
nology’s effectiveness (61).

Seventh, the lack of risk assessment and requlatory
oversight poses a critical challenge. While conventional
medical devices undergo a multi-layered review process
before their clinical introduction, this process is not yet
established for Al-based applications (61, 62). This can
lead to erroneous diagnoses orincorrect treatment rec-
ommendations that could jeopardize patient safety.

Eighth, the limitations of human-machine interaction
must be considered. Some studies show that users of
Al-based devices communicate less carefully or even
react rudely compared to interacting with humans
(63). This risks reducing the therapeutic relationship
to a mechanical level and further weakening human
relationships.
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Finally, legal ambiquities regarding responsibilities
complicate the application of Al in psychiatry. If a bot
makes anincorrect diagnosis or misinterprets a suicidal
patient’s cry for help, it remains unclear who is respon-
sible: the developer, the clinician, or the healthcare fa-
cility(60). This question is one of the key challenges that
must be addressed for the safe and ethical integration
of Al

Ethical and Societal Aspects

The introduction of Al into psychiatry is accompanied
by a multitude of ethical and societal challenges. These
not only affect the confidentiality of the doctor-patient
relationship, but also have profound consequences for
public health, equity in the healthcare system, and trust
in mental health services.

A central issue concerns data protection and personal
autonomy. Mental health data often contains a person’s
most intimate thoughts, feelings, and life experiences.
The collection, storage, and processing of this highly
sensitive information poses significant privacy risks
(54). Cloud-based systems, in particular, are vulnerable
to cyberattacks or unauthorized access. If such data
is shared with third parties such as insurance compa-
nies or employers, there is a risk of discrimination - for
example, if information about depression or suicidal
thoughts is used detrimentally in application processes
orin setting insurance rates (59).

Another major risk lies in algorithmic bias. Artificial
intelligence models inherit the biases of their train-
ing data. If these patients predominantly come from
Western, white, and socioeconomically privileged pop-
ulations, there is a risk that minorities or people from
different cultural backgrounds will be misdiagnosed
or treated inappropriately (7, 55, 64). Language-based
systems, in turn, cannot adequately capture dialects or
cultural expressions, which reduces the quality of care
for certain groups.

Psychotherapy is based on trust, empathy, and genuine
human connection. Artificial intelligence -assisted sys-
tems carry the risk of reducing this profound interac-
tion to mechanical processes (53). People with severe
trauma or complex mental illnesses, in particular, need
human warmth and authentic support - standardized
responses from algorithms can be inadequate or even
harmful in this case.

Responsibility in the event of harm also remains unclear.
Who bears the legal and ethical liability if an Al system
makes a misdiagnosis or makes a harmful recommen-
dation - the software developer, the treating physician,
or the institution?(60). Because Al models learn dynam-
ically and often act as black boxes, it is difficult to trans-
parently trace errors. This uncertainty creates gaps in
liability and regulation.

The social consequences should not be underestimated
either. When algorithms analyze mental states based
on digital traces such as social media activity, this can
be perceived as covert surveillance and reinforce stig-
matization (65). At the same time, there is a risk of ex-
clusion of population groups without access to modern
technology - including older people, rural areas, or so-
cially disadvantaged individuals. This widens the digital
divide and exacerbates existing healthcare inequalities.

Finally, there is the question of cultural sensitivity. Since
most Al systems are trained on Western-style datasets,
they can misinterpret symptoms that manifest differ-
ently in other cultures. In some societies, for example,
depression manifests primarily as physical complaints
rather than sadness. If Al fails to recognize this, there is
a risk of misdiagnosis, cultural insensitivity, and a form
of technological imperialism (66).

DISCUSSION

Numerous studies demonstrate that Al offers remark-
able potential in psychiatry, particularly in the areas of
screening, symptom monitoring, and psychoeducation.
Artificial intelligence-based systems enable rapid and
systematic assessment of large populations and can
also support clinicians in diagnostic and treatment pro-
cesses. Nevertheless, it should not be overlooked that
psychiatric applications consist not only of cognitive
and behavioral outcomes, but also rely significantly on
empathy, emotional understanding, and the quality of
the doctor-patient relationship. In this context, despite
its technical functionality, Al should not be viewed as a
substitute for human interaction, but rather as a sup-
porting tool that strengthens clinicians’ decision-mak-
ing processes. The data to date clearly demonstrate
that the advantages of the technology—speed, consis-
tency, and accessibility—must be integrated with the
indispensable role of the empathic clinical approach.
Therefore, future research should focus not only on the
clinical benefits of Al but also on the development of hy-
brid models that preserve human interaction (63).
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The integration of Al into psychotherapy is both prom-
ising and should be viewed with caution. Results show
that chatbot-based interventions and online cogni-
tive behavioral therapy programs, in particular, can be
helpful in treating depression and anxiety disorders.
Nevertheless, it is evident that these technologies do
not fully comply with fundamental ethical principles
such as empathy, privacy, and trust. Artificial intelli-
gence can increase accessibility and support the ther-
apeutic process, but a complete replacement for the
human dimension and reciprocal interaction is hard to
imagine. Therefore, itis crucial that future work focuses
not only on technological advances but also on the hu-
man factor and the ethical framework (67).

Although Al has made significant progress in recent
years, its functionality remains limited and it is not yet
able to fully address the complex dimensions of the hu-
man psyche (67). However, with the further development
of technology, more comprehensive applications can be
expected in the near future. Crucially, society needs not
only “intelligence” but also “wisdom.” While intelligence
describes the ability to solve problems and process in-
formation, wisdom encompasses prosocial values and
ethical principles that directly influence the well-being,
happiness, and quality of life of individuals and commu-
nities (68, 69).

In this context, the concept of “Artificial Wisdom”
emerges as one of the most advanced future goals of
Al. Artificial wisdom should not only enable data-based
predictions but alsointegrate human values suchasem-
pathy, kindness, self-reflection, acceptance of different
perspectives, determination, and social nurturing (68,
69). In this way, Al could not only be a tool for clinical de-
cision support but also assume the role of an assistant
with the goal of providing a better world for humanity.

In recent years, studies have shown that Al-based in-
terventions have significant benefits in the analysis of
mental disorders, their early detection, prognosis, and
support of treatment processes (36, 70, 71). This high-
lights that the Al framework not only complements ex-
isting psychiatric therapies but also has the potential
to make them more efficient, accessible, and person-
alized (71). The use of Al in mental health and psychiat-
ric care opens up new possibilities in healthcare, but at
the same time leads to complex discussions. Key ad-
vantages of Al include rapid data processing, screen-
ing of large populations, and strengthening clinical

decision support systems. Methods such as NLP, ML,
and computer-based cognitive behavioral therapy can
significantly improve the accessibility and effective-
ness of traditional psychotherapeutic applications.
Nevertheless, these technologies should not only be
understood as a technical advancement, but also as an
epistemological turning point that redefines the under-
standing of the human psyche.

At the same time, ethical and societal dimensions are
at the center of the discussion. Biases in the datasets
used to train Al systems pose a risk of incorrect diag-
noses and inappropriate treatment, particularly for
underrepresented groups. Furthermore, violations of
privacy can have serious consequences not only at the
individual level but also for societal trust. The decline
in human interaction, in turn, jeopardizes empathy and
interpersonal connection—central elements of any psy-
chotherapy. This highlights that Al should not be seen as
a‘replacement” but as a ‘complementary” tool in clinical
practice (72).

The integration of Al into clinical applications must not
be limited solely to technical accuracy. Rather, trans-
parent and explainable systems must be developed that
are consistent with ethical principles. The creation of
neutral and inclusive datasets, as well as the equal rep-
resentation of diverse cultural and social groups, are
an indispensable component of scientific and societal
responsibility. For Al to become a reliable and effective
tool in psychiatry and psychotherapy, it is necessary to
strengthen regulatory frameworks, conduct continuous
research, and consistently integrate ethical guidelines
into clinical practice.

For Al to realize this potential, however, interdisciplin-
ary collaboration is crucial. Collective efforts between
mental health professionals, ethics experts, technology
developers, engineers, healthcare managers, and en-
trepreneurs will ensure both technological progress and
ethical alignment (70). Only in this way can Al in the fu-
ture be not only “intelligent” but also “wise” and support
the mental health of societies (73).
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THE FIRST STOP ON THE PARENTING JOURNEY:
PARENTING BEHAVIOUR IN THE POSTPARTUM
PERIOD

NEVA COPDEN' (=), HISNIYE DIiNG KAYA2 (), SEVIL GUNAYDIN? (2

ABSTRACT

The postpartum period is a critical phase marking the beginning of parenthood, during which parents experience significant psychological, emotional,
and social transitions. Parenting behaviours are shaped by multiple determinants, including sociodemographic factors, psychological conditions, obstetric
history, social suppart, cultural values, and the attachment styles of both parents. Factors such as unplanned pregnancies, traumatic birth experiences,
and the mother's knowledge level regarding prenatal and neonatal care significantly affect the quality of parent-infant bonding. Notably, the emotional
representations of the infant formed by mothers during the prenatal period play a critical role in shaping postnatal parenting behaviours and attachment.
Fathers also undergo emotional transitions in this period, and their need for support should be acknowledged. Health professionals, particularly midwives
and nurses, are essential in providing accurate information and guidance, helping families adapt to their new roles. Providing psychosocial support during
the transition to parenthood impraves parenting behaviours and promotes the healthy development of the infant. This review focuses on parenting behav-
iours in the postpartum period and explores the various factors influencing them, as well as their effects on child development.

Keywords: Postnatal period, parenting behaviour, psychosocial adjustment

EBEVEYNLIK YOLCULUGUNDA iLK DURAK: DOGUM SONRASI DONEMDE EBEVEYNLIK DAVRANISI
OzeT

Dogum sonrasi donem, ebeveynlik siirecinin baslangicinda ebeveynlerin psikolojik, duygusal ve sosyal anlamda dnemli degisimler yasadigi kritik bir siregtir.
Ebeveynlik davranislari; sosyodemografik dzellikler, psikolojik durum, obstetrik dyk, sosyal destek, killtiirel degerler ve anne-babanin baglanma stilleri gibi
cok sayida faktorden etkilenmektedir. Dogumun planli olup olmamasi, dogum deneyiminin travmatik olmasi, annenin gebelik ve bebek bakimi konusundaki
bilgi diizeyi gibi unsurlar, ebeveyn-bebek baglanmasini dogrudan etkilemektedir. Ozellikle annelerin prenatal dsnemde bebege ydnelik duygusal temsil-

leri, dogum sonrasi donemdeki ebeveynlik davranislarini ve baglanma kalitesini belirlemede dnemli bir rol oynamaktadir. Babalarin da bu siiregte yasadigji
duygusal gegisler ve destek ihtiyaci oz 6niinde bulundurulmalidir. Saglik profesyonelleri, dzellikle ebe ve hemsireler, ebeveynlere yonelik danismanlik ve
egitim hizmetleriyle bu gecis siirecini kolaylastirabilir. Ebeveynlige gecis siirecinde bireylere psikososyal destek sunulmasi hem ebeveyn davranislarini
iyilestirmekte hem de bebegin saglikli gelisimini desteklemektedir. Bu derlemede, dogum sonrasi ddnemde ebeveynlik davranislarini etkileyen faktdrler ve
bu davranislarin bebek gelisimine etkileri ele alinmistir.
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PARENTING AFTER BIRTH

INTRODUCTION

Parenthood is a process that starts with the existence
of pregnancy, develops and will continue throughout life
(1). Being the parent of a healthy baby at the end of birth
is a vital experience that expresses satisfaction and joy,
as well as offering new roles and responsibilities to in-
dividuals(2).

With the birth, many physiological and psychological
changes occur in the family. These changes are part of
the journey of parenthood, which is a new process for
men and women (3). The inclusion of a baby in the family
structure, being a mother and father is a pleasant expe-
rience, but it is also considered a challenging situation
because the parenting role is a new responsibility (4).

Parenthood is a lifelong process that creates perma-
nent changes that will leave deep traces in the lives
of women and men. The journey of parenthood begins
when a woman and a man decide to become pregnant
(3). In order to ensure a healthy and secure attachment,
the attitudes of the mother, who meets her baby for the
first time in the postnatal period and has her first expe-
rience of attachment, towards her baby are extremely
important. In this first encounter, the first attitudes of
the mother or father towards the baby are defined as
parenting behaviour(2).

Current literature has predominantly focused on prena-
tal parenting attitudes or long-term child development
outcomes. However, there is a notable gap in studies
that specifically examine parenting behaviours in the
immediate postpartum period. Understanding how
parents engage with their newborns during this time is
crucial for promoting healthy attachment and emotional
development.

This review aims to address this gap by presenting an
up-to-date synthesis of the literature on early parenting
behaviours and processes in the postpartum period.

Factors Affecting Parenting Behaviour in the
Postpartum Period

Every woman'’s birth experience is unique. For this rea-
son, birth satisfaction is considered a complex concept
as it may vary from woman to woman. With the acquisi-
tion of new roles by parents, the needs of individuals may
change, and they assume responsibility for new tasks
(5). Determining the factors that may affect postnatal

satisfaction is very important in this process (6). It is
known that women's unplanned pregnancies, low so-
cioeconomic status, multiparous pregnancies, low level
of knowledge about prenatal neonatal care negatively
affect the process of gaining the role of motherhood in
the process after birth (7). Ensuring a positive prenatal
attachment can help women manage the birth process
in a healthier way and increase their emotional attach-
ment to the unborn baby (8). It has been observed that
the prospective father who observes the birth process
has a positive effect on assuming the role of fatherhood
in the postpartum period (9).

Parenting behaviors are influenced by multiple and in-
terrelated factors. These factors are often categorized
as sociodemographic, psychological, obstetric, person-
al, and environmental elements. In the literature, it is
reported that mother-infant attachment is affected by
these various dimensions (1).

Sociodemographic characteristics play a crucial role in
parenting behavior. Maternal age, education level, so-
cioeconomic level, employment status and family type
appear as socio-demographic characteristics that af-
fect parenting behaviour (10, 11, 12, 13).

In addition to sociodemographic characteristics, psy-
chological well-being is another key factor that directly
influences the parenting process. Psychological factors
can be listed as depression level, stress and anxiety
in the postpartum period (10, 12, 14, 15). Stress experi-
enced during the gestational period is known to cause
negative consequences such as abortion, premature
birth, low birth weight and pre-eclampsia (16). In the
postnatal period, it negatively affects mother-baby at-
tachment (17) and the child neurodevelopmentally and
physically in the future (16).

Alongside psychological factors, obstetric characteris-
tics also play a determining role in the bonding process.
Obstetric factors include whether there is a planned
pregnancy, risk factors in pregnancy, gestational week,
number of births, history of abortion, traumatic birth ex-
perience, sex of the baby and occurrence of pregnancy
with assisted reproductive techniques(12, 18,19, 20, 21).
A difficult or traumatic birth experience is an import-
ant factor that negatively affects maternal attachment
(22). This situation negatively affects mother-infant at-
tachment, causing difficulties in establishing emotional
bonding and preventing a positive maternal attachment
(23).
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Finally, personal and environmental factors also signifi-
cantly impact parenting behaviors. Personal and envi-
ronmental factors can be listed as social support pro-
vided, cultural values, mother’s attachment style, mar-
ital satisfaction, relationship status between spouses,
and the status of receiving birth preparation training in
the prenatal period (10, 12, 13, 21). Supporting the moth-
er by her spouse and relatives after birth, meeting the
physical, psychological and social needs of mothers play
an important role in the acquisition of a parenting role
by mothers(24).

Adaptation to Parenthood in the Postnatal
Period

The process through which a woman internalizes and
adapts to parenting behavior is defined as the transi-
tion to the maternal role. It is at this stage that a wom-
an grasps the existence of motherhood and acquires
the role of motherhood. The first experiences between
mother and baby are always of critical importance. The
first minutes, hours, and days following birth are funda-
mental for initiating mother-infant bonding and estab-
lishing emotional synchrony. In the first few days after
birth, the happiness and attachment between mother
and baby show that they are compatible with each oth-
er. This attachment formed between mother and baby
during pregnancy develops and progresses after birth.
Nugent and Brazelton described the attachment that
starts immediately after birth as ‘touchpoint equal to
perfection’(2).

Parents who meet their baby for the first time after birth
examine the baby’s hands, face and other parts of the
body with curiosity, try to make eye contact with the
baby and talk to the baby. Maternal behaviors including
eye contact, attentive care, dressing and undressing
the infant, physical touch, smiling, talking, kissing, hug-
ging, comforting, and rocking in a face-to-face position
are considered significant indicators of early bonding.
In the first postnatal period, the mother’s view and ap-
proach to the baby is a factor affecting the attachment
between them. This situation ensures that the new-
born’s life continues emotionally, mentally and physical-
ly healthy and peaceful (7).

Recent meta-synthesis studies have emphasized that
mother-infant bonding is not only instinctual but also
shaped by sociocultural context, maternal mental
health, and the support system provided during the peri-
natal period(25).

The transition period to fatherhood is known as a peri-
od of change that requires the acquisition of parenting
skills and knowledge and adaptation to a new role. This
period brings physical, social and emotional problemsin
prospective fathers, just like the transition to mother-
hood. The transition to fatherhood may cause anxiety,
insecurity and uncertainty in individuals as it brings
personal, family and social changes (26, 27). Consistent
findings show that mental problems experienced by fa-
thers negatively affect not only their own mental health
but also the development of children, the psychologi-
cal status of mothers and general family functioning.
Therefore, it is frequently emphasized that special at-
tention should be paid to fathers’ mental health in peri-
natal health services. However, in order to effectively
screen and assess fathers’'mental status, thereisaneed
to develop measurement tools that are sensitive to their
psychological experiences, cultural context and specif-
ic needs. In addition, the processes and mechanisms
explaining how fathers’ psychological maladjustments
in the perinatal period are reflected in their parenting
behaviors need to be better understood (28).

The postnatal period causes various difficulties, es-
pecially for individuals who experience parenthood for
the first time and have low self-efficacy levels, with the
effect of the responsibilities brought by parenthood
(29). Parenthood increases the anxiety levels of fathers
whose individual needs are not adequately met and af-
fects their attachment with the infant and their sense
of security. In terms of approach, parents who acquire
sufficient knowledge and skills in the prenatal period
can find easier solutions to difficulties and feel more
competent and secure (30).

In Erbas and Demirel's (2019) study, it was observed that
fathers who increased their knowledge and received
support inthe prenatal period felt more secure (31). This
finding aligns with broader research suggesting that
social support and psychosocial interventions are crit-
ical determinants of parental confidence and postna-
tal mental health (32). Support and care are among the
main determinants of an individual’s feeling secure as a
parent. Considering that feeling insecure can turn into
anxiety and depression in the postnatal period, espe-
cially inexperienced parents who do not have sufficient
social support should be identified early and receive
support from health professionals. Because feeling se-
cure is a factor that directly affects the quality of par-
enting and thus the development of the newborn (33).
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The Effects of Parenting Behaviours on Child
Development in the Postnatal Period

The parental representation model refers to the total-
ity of feelings, thoughts, and perceptions that parents
develop about their children and the parent-child rela-
tionship. The parenting behaviours exhibited by the par-
ents are related to the representations of the parents
towards the child and it is stated that the relationship
with the baby emerges even before the baby is born (34).
It has been observed that mothers’ representations to-
wards the baby in the prenatal period are effective on
parenting behaviours (35). Fuertes et al. (2020)(longitu-
dinal observational study) found that mothers with dis-
tant representations in the prenatal period were more
insensitive during play with their infants. In contrast,
mothers with positive representations in the prenatal
period were found to have more secure attachment re-
lationships with their infants (36).

In studies on prenatal representations, it was observed
that mothers who were emotionally distant from the
relationship in the prenatal period exhibited a more op-
pressive parental attitude after birth, and mothers with
distorted prenatal representations exhibited a more
hostile structure towards their children. On the con-
trary, mothers with more balanced prenatal narratives
about their relationships with their children were found
to exhibit more encouraging and sensitive parenting be-
haviours (37). In another study on the subject, Tambelli
et al. (2020), using a prospective longitudinal design,
it was stated that prenatal representations of parents
were related to their emotional availability after birth.
Accordingly, parents with positive prenatal representa-
tions exhibit more sensitivity, flexibility and appropriate
boundaries in their relationships with their children. In
addition, it was observed that emotionally available par-
ents were more interested in the child's ability to make
decisions on their own and had lower negative thoughts
towards children (38). In a pilot study, Terry et al. (2021)
prenatal representations reveal that the removal of cus-
tody from the family in the first two years of the baby’s
life is related to attachment development and emotion-
al skills. Accordingly, mothers' negative attitudes in the
prenatal period are associated with neglect and abuse
behaviours towards the child (35). To summarize the
parental representation typology and its impact on par-
enting, Table 1 presents an overview.

Table 1. Parental Representation Typology and
Postnatal Parenting Outcomes

Parenting
Behavior
Outcome

Definition

Representation
Type

Sensitive and
responsive
parenting; pro-
motes secure

The parent perceives the

child and the parent-child

relationship in a realistic,
flexible, and sensitive

Balanced
Representation

manner. The child's au- attachment
tonomy and emotional and healthy
needs are acknowledged emotional

appropriately. development.

The parent remains
emotionally distant and
unresponsive in their per-
ception of the relationship
with the child. The child's
emotional signals are often
ignored.

Emotionally
neglectful or de-
tached parent-
ing; increased
risk of insecure
attachment.

Disengaged
Representation

The parent forms unre-
alistic or inconsistent
expectations about the
child, often misinter-
preting the child’'s behav-
iors or needs. This may
include idealization or
over-pathologization.

Controlling,
overinvolved, or
hostile parent-
ing behaviors;
risk of maladap-
tive interactions

and insecure

attachment.

Distorted
Representation

Postnatal Support for Parents: Programmes
and Recommendations

Health professionals have important duties within the
scope of support programmes for parents. Within the
scope of family planning and counselling services, wom-
en and their husbands should be counselled to exercise
their reproductive rights to have children at the time
they want and in the number of children they can take
responsibility for (7). The findings of this review contrib-
ute to the academic literature by highlighting the multi-
dimensional factors affecting parenting behaviors and
parent-infant attachment. This review addresses a sig-
nificant gap in the literature by integrating recent find-
ings on the psychosocial, obstetric, and environmental
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determinants of parenting, providing a comprehensive
perspective that combines maternal and paternal expe-
riences in the postnatal transition. Healthcare profes-
sionals should observe parents’ parenting behaviours
in the postnatal period, assess risk factors, identify the
issues that parents need support and support parents’
adaptation in unplanned pregnancies. In addition, wom-
en with multiparous pregnancies, low socioeconomic
status and women who have not received prenatal neo-
natal care training should be supported by allocating
more time (7).

It is necessary to facilitate the transition period to par-
enthood in the prenatal and postnatal period and to pro-
vide training on the transition period to parental roles
and responsibilities to expectant mothers who apply
to obstetrics and gynaecology clinics for any reason.
In this context, by aiming to develop positive maternal
behaviours, parents should be supported with relevant
educational materials (magazines, booklets, brochures,
models, etc.) and should make this practice a routine.
In the early postnatal period, initiating breastfeeding
in the early postnatal period to increase mother-infant
attachment enables mothers to accept and ensure the
presence of their babies and improves the self-confi-
dence of mothers positively (2).

Health professionals should support parents to express
their feelings and thoughts for a healthy developmental
period of the newborn, and their level of preparedness
for motherhood should be evaluated. Ensure that par-
ents receive comprehensive care services in pre-preg-
nancy, birth and postnatal periods and direct them to the
relevant places. Mother-baby schools should be made
widespread in prenatal and postnatal periodsin order to
support the achievement of the role of motherhood. In
addition, support needs should be met in co-operation
with parents and their immediate environment; parents
should be supported both physically and psychosocially
in baby care and in the process of adaptation to the par-
enting role (39).

Parent-infant attachment is shaped by a positive birth
experience. For this reason, health professionals should
observe the relationships of family members with each
other during pregnancy, birth and postnatal periods,

evaluate the effect of these interactions on the devel-
opment of the baby, and shape this process positively by
providing the necessary interventions (40).

Beyond clinical interventions, recent meta-analyses
underline the necessity of policy-level strategies to
support parenting in a holistic manner. For example,
Shorey et al. (2021) demonstrated that structured psy-
chosocial interventions targeting both mothers and fa-
thers reduce parental stress and enhance early bonding
(41). Berger and Font (2015) emphasize the following:
Strengthening family financial resources positively im-
pacts child health and development.Protective and fam-
ily-centered programs are effective in combating child
abuse and neglect. Coordination of community-based
and holistic services better meets the needs of families
and children. Early intervention programs like home vis-
iting improve parenting skills and support child health.
Integration of mental health services enhances parental
well-being and family functioning. Expanding parenting
education programs increases parental competence
in childcare. Early identification and support of at-risk
families are critical for preventing negative outcomes.
Cultural sensitivity in policies and services provides tai-
lored solutions for diverse families (42).

CONCLUSION and RECOMMENDATIONS

Although parenthood is a process that causes perma-
nent changes in the lives of women and men, it is very
important in this process to determine the factors that
may affect birth satisfaction starting from the prenatal
period. In addition, risk factors should be evaluated by
observing the parenting behaviours of parents in the
postnatal period; the relationships of family members
with each other should be observed, support should be
provided in the relevant areas by determining the areas
where parents need support, and parents should be
supported to adapt to this process, especially in cases
of unplanned pregnancy. It is very important that health
professionals, especially midwives and nurses, provide
accurate and complete information and counselling ser-
vices to parents and support them with evidence-based
training in the postnatal period.
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BAGISIKLIK YANITINI MODULE ETMEDE
FONKSIYONEL BESINLERIN ROLU: GUNCEL
ARASTIRMALARIN DEGERLENDIRILMESI
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OzET

Fonksiyonel besinler, yalnizca temel besin gelerini saglamakla kalmayip, igeriklerinde yer alan biyoaktif bilesikler araciligiyla saglik durumunun
iyilestirilmesine katkida bulunma ve hastaliklarin Gnlenmesinde rol oynama potansiyeline sahip gidalardir. Son yillarda, bagisiklik sistemini destekleyebil-
ecek besin bilesenlerine olan ilgi giderek artmistir. Beslenmenin saglik iizerindeki etkilerine dair artan biling, fonksiyonel besinler ve nutrasétik Griinlere
olan tiiketici talebinde kayda deger bir yiikselise neden olmustur. Fonksiyonel besinler, bagisiklik sistemini diizenleyerek enfeksiyonlara karsi savunma
mekanizmalarini giiglendirebilir, alerjileri azaltabilir ve inflamasyonu kontrol altina alabilmektedir. Bu derlemede, fonksiyonel besinlerin bagisiklik sistemi
tizerindeki etkileri giincel literatiir dogrultusunda degerlendirilmis ve ilgili biyolojik mekanizmalar ele alinmistir.
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THE ROLE OF FUNCTIONAL FOODS IN MODULATING THE IMMUNE RESPONSE: AN EVALUATION OF CURRENT RESEARCH
ABSTRACT

Functional foods are not only sources of essential nutrients but also have the potential to contribute to health improvement and disease prevention through
the bioactive compounds they contain. In recent years, there has been a growing interest in nutritional components that may support the immune system.
Increasing awareness of the influence of nutrition on health has led to a significant rise in consumer demand for functional foods and nutraceutical prod-
ucts. Functional foods can enhance the body’s defense mechanisms against infections by modulating the immune system, reduce allergic responses, and
help control inflammation. In this review, the effects of functional foods on the immune system are evaluated in light of current literature, and the related
biological mechanisms are discussed.

Keywords: Functional Foods, Immune System, Nutrition, Bioactive Compounds

TISTANBUL GELISiM UNIVERSITES], SAGLIK BIiLIMLERI FAKOLTESI, BESLENME VE Sorumlu Yazar: BASAK FUNDA EKEN
DIYETETIK BOLUMD, ISTANBUL, TURKIYE ISTANBUL GELISIM UNIVERSITESI, Di$ HEKIMLIGi FAKULTESI, TEMEL BILIMLER
%ISTANBUL GELISiM UNIVERSITESI, Di§ HEKIMLIGI FAKULTESI, TEMEL BILIMLER BOLOMOD, ISTANBUL, TURKIYE

BOLOMU, ISTANBUL, TURKIYE
Telefon: -
E-mail: bfunda.eken@gmail.com

ALABDULLAH WNI, EKEN BF. BAGISIKLIK YANITINI MODULE ETMEDE FONKSIYONEL
BESINLERIN ROLU: GUNCEL ARASTIRMALARIN DEGERLENDIRILMESI. ATLJM. Gonderim Tarihi: 22 MAYIS 2025
2025;5(14):241-246. Kabul Tarihi: 18 HAZIRAN 2025

Copyright ® 2023 the Author(s). Published by Atlas University. This is an open access article licensed under a Creative Commons
Attribution-NonCommercial-NoDerivatives (CC BY-NC-ND 4.0) International License, which is downloadable, re-usable and
distributable in any medium or format in unadapted form and for noncommercial purposes only where credit is given to the creator and
publishing journal is cited properly. The work cannot be used commercially without permission from the journal.

241


https://orcid.org/0000-0002-2690-8071
https://orcid.org/0009-0005-0945-0053

FONKSIYONEL BESINLER VE BAGISIKLIK MODULASYONU

GiRiS

Fonksiyonel besinler, bireylerin temel besin 6gesi gerek-
sinimlerini karsilamanin otesinde, hastaliklarin dnlen-
mesi ve genel saghidin iyilestiriimesi gibi saglk faydalari
saglamak amaciyla biyoaktif bilesenler iceren gida mad-
deleri veya bu maddelerin bilesenleri olarak tanimlan-
maktadir. Bu bilesenler, hem besinin dodal formundaki
aktif bilesenleri hem de biyoaktif unsurlarla teknolojik
islemlerle zenginlestirilerek saglik Gzerinde olumlu etki-
ler saglayan besinler olabilir. Kisacasl, yasamin sirekliligi
icin gerekli olan enerji ve besin 6gelerini temin eden tim

besinler, fonksiyonel besinler olarak tanimlanabilmekte-
dir(1,2).

Surdurdlebilir  beslenme uygulamalarini  gelistirmek
amaci ile ilk kez 1980'lerde Japon bilim insanlar tara-
findan “Fonksiyonel Besin” kavrami ortaya atilmistir
(3). Avrupada fonksiyonel besinlerle ilgili calismalara
FUFOSE (Avrupa Fonksiyonel Gida Bilim) ve Uluslararasi
Gida Bilgi Konseyi (IFIC-The International Food
Information Council) calismalara yon vermektedir (4).
Ulkemizde ise 2000 yillarin basinda fonksiyonel besinler
gida sektorinde yer almaya baslamistir.

Fonksiyonel besinler genel olarak i¢ ana kategoride si-
niflandirilir: geleneksel besinler, modifiye besinler ve
fonksiyonel bilesen iceren besinlerdir (5). Geleneksel
besinler, dogal halde tiketilen ve icerdikleri biyoaktif
bilesenler sayesinde saglik Gzerinde faydali etkiler sag-
layabilen islenmemis besinlerdir (6). Bu besinler, icerdik-
leri vitaminler, mineraller, proteinler ve polifenoller gibi
fitokimyasallar sayesinde cesitli fizyolojik sirecleri des-
tekleyerek badisiklik sisteminin glglenmesine katkida
bulunabilmektedir (7).

Son yillarda, bagisiklik sisteminin desteklenmesine yo-
nelik yaklasimlar icerisinde fonksiyonel besinler ve nut-
rasotik Urdnler énemli bir yer edinmistir. Fonksiyonel
besinler, yalnizca temel besin 6gelerini saglamakla kal-
mayip, ayni zamanda biyoaktif bilesenler araciligiyla ba-
gisiklik yanitlarini moddile edebilmekte, enfeksiyonlara
karsi direnci artirmakta ve inflamasyonu dizenleyerek
cesitli kronik hastaliklara karsi koruma saglayabilmek-
tedir (8,9). Ayni zamanda oksidatif stresin azaltiimasin-
da ve mikrobiyota dengesinin korunmasinda énemli rol
oynamaktadir.

Prebiyotikler, probiyotikler, postbiyotikler, kisa zincirli
yag asitleri, omega-3 yag asitleri, polifenoller ve vitamin-
ler gibi fonksiyonel bilesenler, badirsak mikrobiyotasinin
kompozisyonunu olumlu ydnde etkileyerek hem dogus-
tan gelen hem de kazanilmis bagisiklik sistemlerinin glic-
lenmesine katkida bulunur (10). Antioksidan icerigi ylk-
sek bilesenler serbest radikalleri etkisiz hale getirerek
hiicre hasarini 6nlemekte; prebiyotik ve probiyotikler ise
bagirsak mikrobiyotasini dengeleyerek bagisiklik siste-
mini glglendirmektedir. Bu etkilesimler, basta inflamas-
yon olmak Uzere birgok kronik hastaligin énlenmesine
katki saglamaktadir (11).

Bu derlememizde “Pubmed’, “Google Akademik” ve
“Science Direct” gibi veri tabanlarinda yer alan ¢galismalar
dogrultusunda, fonksiyonel besinlerin bagisiklik sistemi
Gzerindeki etkilerini arastirarak elde ettigimiz bulgula-
ri bir araya getirmeyi amagladik. Calismalarda 6zellikle
bagisiklik sistemiyle iliskili molekller mekanizmalar ve
klinik etkiler ele alinmistir.

Bagisiklik Sistemi ve Fonksiyonel Besinler
Arasindaki lliski

Probiyotikler ve Prebiyotikler

Probiyotikler, bagirsak mikrobiyotasini dengeleye-
rek bagisiklik sistemini modiile etmektedir. Ozellikle
Lactobacillus plantarum gibi probiyotikler, bagisiklik
hicrelerinin aktivitesini artirabilir ve patojenlere karsi
savunmayi gliclendirebilir (12). Yogurt, kefir ve fermente
sebzeler gibi probiyotik gidalar, bagirsak saghgini des-
tekleyen yararli bakteriler igerir. (13). Probiyotikler, mik-
robiyota dengesini destekleyerek bagisiklik fonksiyonla-
rini gl¢lendirir, gastrointestinal patojenlere karsi koru-
ma saglar, kolesterol ve kan basincini diizenler, kanser
riskini azaltir, besin islenmesi ve besin dederini iyilestirir,
vitamin sentezini tesvik eder, protein sindirimini artirir.
Ayrica antimikrobiyal ajan Uretimini uyararak enfeksi-
yonlarla micadeleye katki saglar. Bu etkilerin optimal
dizeyde elde edilmesi icin probiyotiklerin fonksiyonel
besinler araciligiyla yeterli miktarlarda ve dizenli olarak
alinmasi gerekmektedir (14, 15).

Prebiyotikler, konakginin saglidi Gzerinde olumlu bir et-
kiye sahip olan gida sindirim UrUnleridir. Bagirsak bak-
terileri tarafindan kisa zincirli yag asitlerine (SCFAlar)
donustdrllerek bagisiklik sistemini dizenlemektedir.
Ayni zamanda probiyotik bakterilerin cogalmasini tes-
vik eden liflerdir. Ornegin, muz, sogan ve sarimsak
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prebiyotik 6zelliklere sahip besinler arasinda yer almak-
tadir. Ozellikle asetat, propiyonat ve biitirat gibi SCFAar,
bagisiklik hiicrelerinin fonksiyonlarini iyilestirir ve infla-
masyonu azaltir (8). Yapilan calismalarda prebiyotiklerin
IL-6, insulin direnci ve kandaki glikoz miktari gibi hem
metabolik ve hem de badisiklik faktorlerini etkileyebil-
digini gdstermistir. Sonug olarak bagirsak mikrobiyota-
sinin, diyetin bir fonksiyonu olarak konakginin metabo-
lizmasini ve bagisiklik tepkisini dizenleyebildigini ve bu
sekilde de konakginin saglik durumunun korunmasina
katkida bulundugu belirtilmektedir (16).

Prebiyotiklerin, 6zellikle Bifidobakteriler ve Laktobasiller
gibi probiyotik bakterilerin cogalmasini tesvik ederek,
sindirim sistemi Uzerinde olumlu etkiler yaratmakta-
dir. Bu durum bilesenlerin saglik Gzerindeki faydalarini
glclendiren bir mekanizma olarak kabul edilmektedir.
Ayrica, prebiyotiklerin, idiyopatik inflamatuar bagirsak
hastaligi (lilseratif kolit gibi) gibi cesitli kronik hastaliklar
Uzerinde yararl bir etkiye sahip oldugu bildiriimektedir
(17,38).

Omega-3 Yag Asitleri

Son yillarda yapilan arastirmalarda Omega-3 yag asit-
lerinin bagisiklik sistemi Uzerinde olumlu etkileri daha
net ortaya konmustur. Omega-3 yag asitleri, bagisiklik
hicrelerinin fonksiyonlarini diizenleyerek, inflamasyonu
moddule eder ve viicudun savunma mekanizmalarini glc-
lendirmektedir. Diyetle alinan omega-3 ¢oklu doymamis
yag asitlerinin, 6zellikle eikosapentaenoik asit (EPA) ve
dokosaheksaenoik asit (DHA) gibi temel bilesenlerinin
saglk Uzerindeki olumlu etkileri uzun yillardir bilimsel
olarak yapilan calismalarla desteklenmektedir. EPA ve
DHA, balik ve deniz Griinlerinde yogun olarak bulunmak-
ta ve bagirsak mikrobiyotasini dengeleyerek prebiyotik
etki gosterebilmektedir (18). Omega-3 yag asitlerinin ba-
gisiklik sistemi Gzerindeki etkileri, n-6/n-3 oraniile yakin-
dan iliskilidir. GindmUizde bati tipi beslenmede n-6 yag
asitlerinin asiri tiketimi, n-3 yag asitlerine gore ¢ok daha
fazladir. Bu dengesizlik, inflamatuvar slregleri artirabil-
mektedir. Saghkl bir bagisiklik fonksiyonu igin dnerilen
n-6/n-3 orani genellikle 4:1 veya daha dislk olacak se-
kilde tutulmalidir (19).

EPA ve DHA'nin membran akiskanligi, kan-beyin bariyeri
bltlinligu korumasi Uzerine 6nemli diizeyde koruyucu
ve tedavi edici etki gosterir. Ayrica esansiyel yag asidi
olan arasidonik asidinde bu etkinligi géstermede olumlu
etkisinin oldugu bildiriimektedir (20). Bu yag asitlerinin

anti-inflamatuar, kardiyoprotektif ve potansiyel anti-
kanserojen dzellikleri, birgok kronik hastaligin dnlenmesi
ve yonetiminde dnemli bir rol oynamaktadir (21). Omega
-3 yag asitlerinin kanser ve diyabet riskini azalttigi, alerjik
hastaliklar, psikolojik ve nérolojik hastaliklarin klinik be-
lirtilerini hafiflettigi de belirtilmektedir (22).

EPA ve DHAnIn bagisiklik sistemi Gzerinde farkl moleki-
ler etkileri bulunmaktadir. EPA, 6zellikle proinflamatuvar
sitokinlerin (IL-1B, IL-8, TNF-a gibi) Gretimini baskilamak-
ta, bdylece sistemik inflamasyonu azaltmaktadir. Ayni
zamanda prostaglandin E2 sentezini azaltarak inflama-
tuvar hiicrelerin aktivitesini sinirlamaktadir (23). DHA ise
hicre zarlarinin akiskanhigini artirmakta, sinyal iletimini
dizenlemekte ve bagisiklik hiicreleri arasindaki iletisimi
dengelemektedir. Ayrica, DHA'nin inflamasyonu ¢6zim-
leyici (resolvin ve protectin gibi) lipid mediyatorlerin tre-
timini destekledigi bilinmektedir.

Ayrica EPA ve DHA'nin gesitli inflamatuar hastaliklarda
fayda sagladi§i hayvan modelleri lzerinde yapilan ga-
lismalarda ortaya konmustur. insanlarda yapilan klinik
calismalar, oral yolla alinan n-3 yag asitlerinin romatoid
artrit hastalarinda ve ileri aterosklerotik plaklarin sta-
bilizasyonunda fayda sagladigini ortaya koymustur. Ote
yandan, damar yoluyla (intravendz) verilen n-3 yag asit-
leri, kritik hastalarda inflamasyonu azaltarak fayda sag-
layabilir (24).

Literatlrde yapilan diger calismalarda ise sepsis, septik
sok tanili yogun bakim hastalarinda ve cerrahi hastala-
rinda omega-3 yag asitlerinden enteral ve parenteral
yollardan yararlanmanin hastanede/yogun bakim uni-
tesinde kalis slresini ve mekanik ventilasyon suresini
kisalttigi, organ fonksiyonlarini iyilestirdigi ve saglik har-
camalarini azalttigi bildirilmektedir (25). Doaei ve ark.,
2027de yaptiklar gaismada yogun bakim Unitesinde
yatan 128 COVID-19 hastasina 30 kcal/kg/glin olacak
sekilde ylksek proteinli enteral beslenme uygulanmis;
mudahale grubuna ek olarak 14 gin boyunca 1000 mg
omega-3 (400 mg EPA, 200 mg DHA) takviyesi vermis-
ler. Arastirma sonucunda, miidahale grubunda bir aylik
sagkalim oraninin anlamli derecede ylksek oldugu; ay-
rica asidoz dizeyleri ve bdbrek fonksiyonlarinin anlamli
sekilde daha iyi oldugu rapor edilmistir (26). Omega-3
takviyeleri, bu mekanizmalar sayesinde inflamatuvar
hastaliklarin 6nlenmesinde ve bagisiklik sisteminin mo-
diilasyonunda etkili bir strateji sunmaktadir (27).
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Sinbiyotikler

Probiyotiklerile prebiyotiklerin birlikte kullanildigi formu-
lasyonlardir. Sinbiyotikler, prebiyotik ve probiyotiklerin
birlesiminden olusur ve faydali bagirsak bakterilerinin ha-
yatta kalmasini ve cogalmasini sinerjik sekilde destekle-
yerek, gelismis sindirim sagligi ve genel bagdisiklik sistemi
glic saglar(28). Hem faydali mikroorganizmalarihem de
onlarin gelisimini destekleyen bilesenleri icermektedir.
Bu kombinasyon badgirsak mikrobiyotasini dengeleyerek
konak saghgini iyilestirmektedir. Sinbiyotikler, bagisiklik
sistemi Gzerinde olumlu etkiler géstermekte olup infla-
masyonu azaltmakta ve antikor dizeylerini artirmaktadir
(29). Takviye uygulanan bireylerde yararli bakterilerin po-
pulasyonunda artis gorilmekte, SCFA Uretimi artmakta
ve potansiyel patojen mikroorganizmalarin baskilanmasi
saglanmaktadir. Bu etkiler bagisiklik hiicrelerinin dengeli
calismasina katki saglamaktadir. Sinbiyotiklerin etkisi bi-
reyin mikrobiyota yapisina gore degisebilmekte olup bazi
bireylerde daha gugcli bagisiklik yanitlari gdzlemlenmek-
tedir (30).

Kisa Zincirli Yag Asitleri

Bagirsaktaki faydali bakterilerin ¢dzinur lifleri ve di-
rengli nisastalari fermente etmesiyle olusan biyolojik
olarak aktif bilesiklerdir. En yayginlari arasinda asetat,
propiyonat ve butirat yer almaktadir. Bu asitler, 6zellikle
Lactobacillus ve Bifidobacterium tirleri tarafindan tre-
tilmekte ve bagirsak mikrobiyotasinin dengesini koruya-
rak patojenlerin gogalmasini engellemektedir. SCFA'ar,
bagirsak pHini distrerek zararli mikroorganizmalar igin
olumsuz bir ortam olusturmakta, ayni zamanda faydali
bakterilerin gelisimini desteklemektedir. Kolon hicre-
leri icin enerji saglamanin yani sira, bagirsak bariyerini
gugclendirmekte, inflamasyonu azaltmakta ve bagisiklik
yanitlarini dengelemektedir (31). Ozellikle biitirat, anti-
inflamatuar etkileriyle 6ne gikmakta ve badisiklik hiicre-
lerinin fonksiyonlarini yénlendirmektedir. Ayrica IL-10 ve
IL-17 gibi sitokinlerin Gretimini etkileyerek inflamatuvar
bagirsak hastaliklarinin yonetiminde rol oynamaktadir.
Bagisiklik hafizasini desteklemesi ve otoimmin hasta-
liklarin semptomlarini hafifletmesi de dnemli etkileri ara-
sinda yer almaktadir (32).

Fenolik Bilesikler

Fenolik bilesikler, temel olarak fenolik asitler ve flavo-
noidler olarak iki grupta incelenmektedir. Ozellikle tahil
taneleri, meyveler (liziim, yaban mersini, nar), sebzeler
(sogan, brokoli), cay, kahve ve zeytinyad gibi bitkisel
kaynakli besinlerde yaygin olarak bulunan polifenollerdir.
Bu bilesikler arasinda ferulik asit, vanilik asit, kafeik asit

(CA), klorojenik asit (CGA), p-kumarik asit, protokatekuik
asit ve siringik asit gibi fenolik asitler ile flavonoidler ve
avenantramidler yer almaktadir (33)

Yesil cay, ylksek polifenol icerigiyle dikkat cekmektedir.
Bu polifenol grubunda katesinlerin yani sira, 6zellikle epi-
gallokatesingallat (EGCG) orani da yiiksektir. Ayrica, ye-
sil cayda katesin (C), epigallokatesin (EGC), gallokatesin
(GC), epikatesin (EC), epikatesingallat (ECG) ve gallokate-
singallat (GCG) gibi bilesiklerin miktarlari farkli oranlarda
bulunabilmektedir. Cayin saglik Gzerindeki olumlu etkile-
ri, cesitli calismalarda vurgulanmaktadir. Cayin icerigin-
de bulunan polifenoller, flavonoidler, katesinler, theaf-
lavinler, amino asitler ve vitaminler gibi etken maddeler,
antioksidan kapasitesini artirmaktadir. Bu antioksidan
aktivite, vicut hlcrelerine zarar verebilecek serbest ra-
dikal olusumunu azaltarak, hastaliklara karsl koruyucu
bir etki saglamakta ve kemik yogunlugunun dizenlen-
mesine katkida bulunmaktadir (33,34).

Literatlrde yapilan calismalarda; yesil cayin nonalkolik
karaciger yaglanmasi (NASH)1 hepatik lipit birikimini d-
zenleyerek ve oksidatif strese karsi koruyarak kontrol
altina aldigi bildirilmektedir. Ayrica alanin aminotrans-
feraz ve aspartat aminotransferaz (ALT ve AST) seviye-
lerini diisirdiigu de yapilan galismalarda gdsterilmistir.
Bobrek hastalarinda yapilan calismalarda, yesil gayin
iceriginde bulunan Epigallokatein gallat (EGCG) bilesi-
ginin, Ureteral engel ve renal fibrozisi dnemli derecede
azalttigi g6zlemlenmistir (35,36).

Vitaminler

Vitaminler, insan vicudunun normal islevlerini strdi-
rebilmesi icin kiicUk miktarlarda disaridan alinmasi ge-
reken hayati kimyasal bilesiklerdir. Fonksiyonel beslen-
mede 6nemli bir yere sahip olan bu mikrobesinler: yagda
¢ozlnen vitaminler ve suda ¢dzlnen vitaminler olmak
Uzere iki gruba ayrilmaktadir. Hem suda hem de yagda
¢ozlnen vitaminler, karbonhidratlar, proteinler, lipitler
gibi cesitli makro besinlerin emiliminde ve aktivasyo-
nunda 6nemli bir rol oynar. Bu nedenle, vitaminler “anti-
oksidan, anti-inflamatuar ve immuinomodiilatér” gibi bir
dizi biyolojik islev gdsterdigi icin genel saglik durumunun
korunmasi icin gereklidir (37). Bagisiklik sisteminin di-
zenlenmesinde ve bagirsak bariyerinin korunmasinda D
vitamini énemli bir rol oynamaktadir. Yeterli D vitamini
seviyelerinin pro-inflamatuar sitokinlerin ekspresyonu-
nu azalttigl ve siki baglantilarin islevini arttirdigi belir-
tilmektedir. Suda ¢o6zinen vitaminlerden B vitaminleri
enerji metabolizmasi Uzerinde etkilidir.
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GUndmuzde fonksiyonel besinlerin bagisiklik sistemi
Uzerindeki etkileri, sadece enfeksiy6z hastaliklarla si-
nirl kalmamakta, obezite ile iligkili inflamasyon, diyabet
kaynakli inflamatuvar bozukluklar, ve uzun COVID send-
romu gibi yeni saglik sorunlarinin yénetiminde de énemli
bir arastirma alani haline gelmistir (39). Klinik galismalar,
fonksiyonel besinlerin inflamatuvar sitokinlerin dizen-
lenmesinde, bagisiklik hiicresi proliferasyonunun artiril-
masinda ve adaptif yanitlarin glclendiriimesinde anlamli
etkiler olusturabilecegini géstermektedir (40). COVID-19
enfeksiyonuna bagli gelisen mortalitenin baslica neden-
leri arasinda pihtilasma bozukluklari ve koagtlopati yer
almaktadir. Bu baglamda, siddetli seyreden COVID-18
vakalarinda, omega-3 ¢oklu doymamis yag asitlerinin
(PUFA), trombosit agregasyonunun diizenlenmesi ve
hipokseminin hafifletiimesinde etkili olabilecedi bildiril-
mektedir (41). Bu nedenle, fonksiyonel besinlerin etkili
kullanimini saglayacak bireysellestiriimis yaklasimlar da
o6nem kazanmaktadir Bireysellestirilmis fonksiyonel bes-
lenme; bireylerin genetik yapilari, yasam tarzlari, gevre-
sel faktorler ve saglik durumlarina dayali olarak beslen-
me stratejilerinin uyarlanmasini esas almaktadir (42).
Bireysel saglk ihtiyaglarina uygun ¢o6zimler sunmayi
amaclayan bu yaklasim, yalnizca hastalik semptomlarini
tedavi etmek yerine, altta yatan nedenleri ele almaktadir.

Calismamiz, bagisiklik sisteminde gorevli hiicresel yapi-
larin islevine dikkat gekerken, beslenmenin bu slrecteki
belirleyici rolind vurgulamaktadir. Beslenme durumu,
uyku kalitesi, fiziksel aktivite ve stres gibi yasam tarzi
faktorleri, bagisiklik hicrelerinin etkinligini dogrudan
etkiler. LiteratUrde de belirtildigi Uzere, vitaminler, mine-
raller, probiyotikler, prebiyotikler, kisa zincirli yag asitleri
ve omega-3 gibi fonksiyonel bilesenler, bagisiklik siste-
minin dizenlenmesinde rol oynamaktadir. Bu bilesenler;
hicreseliletisim, antikor Gretimi ve inflamasyon kontroli
gibi temel siiregleri desteklemektedir. Ozellikle bagirsak
mikrobiyotasi ile badisiklik sistemi arasindaki etkile-
sim, probiyotik ve prebiyotiklerin dnemini artirmaktadir.
Fonksiyonel besinlerin ya da takviye Urlnlerin dizenli ti-
ketimi, enfeksiyonlara karsi koruyucu bir strateji olustur-
maktadir. Sonug olarak, fonksiyonel bilesenlerin yeterli
ve dengeli alimi, badisiklik sisteminin gliglenmesi ve ge-
nel saghgin korunmasi agisindan 6nemli gorilmektedir.
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