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Amacg ve Kapsam
|

2020 yilinda yayin hayatina baslayan Yiiksek ihtisas Universitesi Saglik Bilimleri
Dergisi (YIU Saglik Bil Derg), bagimsiz, tarafsiz ve cift-kér hakemlik ilkelerine uygun
olarak yayinlanan bilimsel, agik erisimli, basili ve ayni zamanda ¢evrimici yayinlanan
stireli yayindir.

Yiiksek ihtisas Universitesi Saglik Bilimleri Dergisi, Yiiksek ihtisas Universitesinin
Nisan, Agustos ve Aralik aylarinda olmak iizere dért ayda bir yayimlanan bilimsel
yayin organidir.

Yiiksek ihtisas Universitesi Saglik Bilimleri Dergisi, tlkemizin ilk saglik konseptli
Universite dergisi olma ayricalig ile akademisyenlere hizmet vermek amaci yani
sira hedef kitlesi ulusal ve uluslararasi diizeyde klinik arastirmacilar, tip/saglik
profesyonelleri, 6grenciler, hemsirelik profesyonelleri, ilgili mesleki ve akademik
kurum ve kuruluslandir.

Dergide saglk bilimleri alaninda orijinal makaleler, literatiir gézden gecirmeleri,
olgu sunumlari, derleme, teknik bildiriler ve uzman gérusleri ingilizce ve Tiirkce

dillerinde yayimlanir. Yiiksek Ihtisas Universitesi Saglik Bilimleri Dergisi hakemli bir
dergidir ve en yiiksek etik ve editoryal standartlara uyar.

Yiiksek ihtisas Universitesi Saglik Bilimleri Dergisi EBSCOhost, Tiirkiye Atif Dizini ve
Turk Medline tarafindan indekslenmektedir.

Bas Editor
Prof. Dr. Siikrii Oguz OZDAMAR

Yiiksek ihtisas Universitesi, Tip Fakiltesi, Ankara
E-mail: sukruoguz.ozdamar@yuksekihtisas.edu.tr

Yayin Hizmetleri

BAYT Bilimsel Arastirmalar Basin Yayin ve Tanitim Ltd. Sti.
Ziya Gokalp Cad., 30/31, 06420 Kizilay, Ankara

Tel. +90 312 431 30 62 + Fax: +90 312 431 36 02

E-mail: info@bayt.com.tr




Yazarlara Bilgiler
|

Yiiksek ihtisas Universitesi Saghk Bilimleri Dergisi (Yiiksek ihtisas University
Journal of Health Sciences) yilda ¢ kez (Nisan, Agustos ve Aralik) yayinlanan agik
erisimli ve hakemli bir dergidir. Dergide saglik bilimleri alaninda ingilizce ve Tiirkce
dillerinde 6zgiin makaleler, derlemeler, olgu sunumlari, teknik raporlar ve yorumlar
yayimlanir.

Yuksek Thtisas Universitesi Saglik Bilimleri Dergisi (Journal of Yiiksek ihtisas
University Health Sciences) en vyiiksek etik ve editorlik standartlarina uyar.
Editorlik ve yayim sireci, International Committee of Medical Journal Editors
(ICMJE), World Association of Medical Editors (WAME), Council of Science Editors
(CSE), Committee on Publication Ethics (COPE), European Association of Science
Editors (EASE) ve National Information Standards Organization (NISO) kilavuzlarina
uygun olarak yapilir. Akademik Yayincilikta Seffaflik ve En lyi Uygulama (doaj.org/
bestpractice) ilkeleri gozetilir.

Derginin Editorleri WAME Yoneticiler Birliginin onaylamis oldugu editorler
politikasini destekler ve Uluslararasi Tip Dergisi Editérleri Komitesi'nin yayimlamis
oldugu Biyomedikal Dergilere Gonderilen Makaleler icin Gerekli Standartlar ile tam
bir uyum gésterir (http://www.icmje.org/icmjerecommendations).

Makale Gonderme

Yazarlar makalelerini Ulakbim- DergiPark web sitesinde bulunan Yiksek ihtisas
Universitesi Saglik Bilimleri Dergisi alanindan géndermelidir. Makaleler Word
dokiimani (.doc) veya zengin metin bicimi (.rtf) olarak génderilmelidir. Her
makalenin basinda yazi bashgl, 6z ve “medline” kurallarina gore duzenlenmis
Tiirkce ve ingilizce anahtar sozciikler yazilmalidir. Makale icin iletisim kuracak tiim
yazarlarin gerekli iletisim bilgileri olmalidir. Tum sekil, tablo ve gerekli gortlen ek
doktumanlar da génderilmelidir. Yazarlar ayni sistem tizerinden Telif Hakki Devri
ve Finansal Durumu belirten ve yazinin orijinalliginin beyan edildigi formu da
gonderilere eklemelidir.

Editoryal Politika

Tum makaleler bilimsel katkilari, orijinallikleri ve igerikleri agisindan bilimsel kurul
tarafindan degerlendirilir. Yazarlar verilerin dogrulugundan sorumludur. Dergi
gerekli gordugu yerlerde dil ve yazim ile ilgili uygun dizeltmeleri yapma hakkini
sakli tutar. Makaleler gerekli géruldiglinde revizyon yapilmak tizere sorumlu yazara
geri gonderilebilir. Dergide basilan yazilar derginin mali haline gelir ve yazilarin telif
hakki Yiiksek ihtisas Universitesi Saglik Bilimleri Dergisi (Journal of Yuksek Ihtisas
University Health Sciences) adina alinir. Daha 6nce herhangi bir dilde basilmis
olan yazilar dergide basilmak (izere degerlendirilmez. Yazarlar, Yiiksek ihtisas
Universitesi Saglik Bilimleri Dergisi'ne (Journal of Yuksek Ihtisas University Health
Sciences) gonderdikleri bir yaziyi baska bir dergiye génderemezler.

Makaleler, ICMJE-Recommendations for the Conduct, Reporting, Editing and
Publication of Scholarly Work in Medical Journals (http://www.icmje.org/
icmjerecommendations) ile uyumlu olarak hazirlanmalidir. Randomize calismalar
CONSORT, gozlemsel calismalar STROBE, tanisal degerli calismalar STARD,
sistematik derleme ve meta- analizler PRISMA, hayvan deneyli calismalar ARRIVE ve
randomize olmayan davranis ve halk saghgiyla ilgili calismalar TREND kilavuzlarina
uyumlu olmaldir.

Bu dergide yayimlanan makaleler Creative Commons Atif-Ticari Olmayan 4.0
Uluslararasi Lisansi altinda lisanslanmistir (CC BY-NC 4.0).

Makalelerin Hazirlanmasi

Yiiksek ihtisas Universitesi Saglik Bilimleri Dergisi'ne (Journal of Yiiksek lhtisas
University Health Science), gonderilen makaleler ICMJE'nin biyomedikal dergiler
icin belirlemis oldugu standartlara gore hazirlanmis olmalidir. Makalenin
gonderilmesi sirasinda yazarlar deney/arastirma tipini belirtmelidirler ve istatistik
uygulamalarin “Guidelines for statistical reporting in articlesfor medical journals:
amplificationsand explanations” (Bailar JC Ill, Mosteller F, Ann InternMed 1988;
108:266 -73) kilavuzuna uygun olmasi gerekmektedir. Makale ile birlikte génderilen
st yazida makale icindeki bilgilerin herhangi bir kisminin daha énce elektronik
ortam dahil yayimlanip yayimlanmadigi veya degerlendirilmek lzere gonderilip
gonderilmedigi bildirilmelidir. Calisma icin etik kurul karari alinip alinmadigi veya

insan deneyleri ile ilgili 2018 yilinda giincellenen Helsinki Bildirgesine uyulup
uyulmadigi belirtilmelidir, aksi durumlar agiklanmalidir. Ust yazida iletisim kurulacak
yazarin adresi, telefonu, faks numarasi ve e-posta adresi olmalidir. Tim bagvurular
benzerlik tespit yazimi (iThenticate by CrossCheck) tarafindan taranir. Yayin
Kurulu, dergimize génderilen ¢alismalar hakkindaki intihal, atif maniptlasyonu ve
veri sahteciligi iddia ve stipheleri karsisinda COPE kurallarina uygun olarak hareket
etmektedir. Yazar olarak listelenen herkesin ICMJE (www.icmje.org) tarafindan
onerilen yazarlik kriterlerini karsilamasi gerekir. ICMJE, yazarlarin asagidaki dort
kriteri karsilamasini nermektedir:

1. Calismanin  konseptine/tasarimina; ya da calisma icin verilerin
toplanmasina, analiz edilmesine ve yorumlanmasina 6nemli katki
saglamis olmak;

2. Yazitaslaginrhazirlamis ya da 6nemlifikirsel icerigin elestirel incelemelerini
yapmis olmak.

3. Yazinin yayindan &nceki son halini gézden gecirmis ve onaylamis olmak.

4. Calismanin herhangi bir béluminin gecerliligi ve dogruluguna iliskin
sorularin uygun sekilde sorusturuldugunun ve ¢céztimlendiginin garantisini
vermek amaciyla calismanin her yéniinden sorumlu olmayi kabul etmek.

Bir yazar, calismada katki sagladigi kisimlarin sorumlulugunu almasina ek olarak, diger
yazarlarin calismanin hangi kisimlarindan sorumlu oldugunu da teshis edebilmelidir.
Ayrica, yazarlar birbirlerinin katkilarinin battnligtine gtiven duymalidirar.

Makale Ozellikleri

Arastirma Makalesi

Arastirma makalesi ana metni “Oz”, “Giris”, “Materyal ve Metodlar”, “Bulgular”
/"Tartisma/ Sonug” ve “Kaynaklar” alt bagliklarini icermelidir. Arastirma makaleleri
icin sdzciik sayisi sinirlari Tablo 1'dedir.

Oz

Arastirma makalelerinin 6zl Giris, Materyal ve Metodlar, Bulgular ve Sonug
bélimlerinden olusmalidir. Calisma icerigini ve ¢alismanin dayandigi zemini
aktarmali, calismanin amaglarini, ana bulgulari ve ana sonuglari belirtmelidir.
Ayrica calisma ve gézlemlerin yeni ve 6nemli yonlerini vurgulamalidir.

Anahtar Sozciikler

Oz béliminin altinda verilmeli ve en fazla alti adet olmalidir. Anahtar
sozcuklerin Tarkiye Bilim Terimlerinden secilmesine 6zen gosterilmelidir
(http://www.bilimterimleri.com).

Giris

Bu béltimde nigin bu calismayi yapmaya ihtiyag duyuldugu ve yapilma amaci
sadece 6nemli makalelere atifta bulunularak belirtilmelidir.

Materyal ve Metodlar

Bu boélimde ¢alisma icin yapilan plan, hastalar, deney hayvanlari, materyal
ve kontroller, kullanilan calisma y&ntemleri ve uygulanan istatistiksel yontem
aciklanmalidir. Etik konularla ilgili izinler yukarida agiklandigi gibi belirtilmeli;
ilaglarin jenerik isimleri ile birlikte tretici adi vetretildigi tilke ifade edilmelidir.

Bulgular

Bu bolimde istatistiksel metotlar ile desteklenen bulgular ayrintili olarak
belirtilmelidir. Sadece en 6nemli bulgular vurgulanmalidir. Sekil ve tablolar
metin icinde verilen bulgulari desteklemeli,tekrar etmemelidir; verinin metin,
tablo veya sekil seklindeki sunumlarin sadece birinde gosterilmesi yeterlidir.

Tartisma/ Sonuc¢

Kaynaklarin 1siginda bulgularin énemi ve farklari vurgulanmalidir; ancak
sonu¢ béliminde sunulan detaylar tekrarlanmamalidir. Gorusler, calismada
elde edilen gerceklerle desteklenecek sekilde sinirlanmalidir; arastiriimayan
ya da gosterilmeyen varsayimlar tartismaya eklenmemelidir. Bulgular
baska arastirmalarla karsilastirimalidir. Bu bélimde bulgular bélimiinde
belirtilmemis yeni veri sunulmamalidir.

Kaynaklar

Kaynaklar, “Uluslararasi Tip Dergisi Editorleri Komitesi (ICMJE)" tarafindan gelistirilen
“Biyomedikal Dergilere Gonderilen Makaleler icin Gerekli Standartlar” kurallarina gore
dizenlenmelidir. Sik kullanilan referans trleri icin bazi &rnekler verilmistir. https://




Tablo 1. Makale turleri icin kisitlamalar

Makale tiirii Sozciik siniri Oz sozciik sinini Kaynak sinir1 | Tablo siniri Resim siniri
Arastirma Makalesi 4000 250 (Yapilandiriimis) 30 6 15 resim
Derleme 5000 250 50 6 20 resim
Olgu Sunumu 1500 150 15 Tablo yok 20 resim
Editére Mektup 1000 Oz yok 5 Tablo yok Resim yok

www.icmje.org/icmje-recommendations.pdf linki, burada saglanmayan diger referans
turlerine iliskin rehberlik amaciyla kullanilmalidir. Her kaynak metindeki sirasina gore
numaralandiriimali ve listelenmelidir. Metin igerisinde ctimle sonlarinda parantez
icinde ‘(..)" seklinde belirtilmelidir. Kaynaklarin dogrulugundan yazar(lar) sorumludur.
Dergi basliklari Index Medicus'a uygun olarak kisaltiimalidir. Dergi adlarinin kisaltmalari
icin “Index Medicus'ta indekslenen Dergilerin Listesi"ne bakiniz (http://www.nlm.nih.
gov/tsd/serials/lji.html). Index Medicus'ta yer almayan dergilerde kisaltma kullanilmaz.
Kaynaklarda yalnizca yayinlanmis makaleler veya “baskida” olan makaleler kullanilabilir.
Tum yazarlarin isimleri yazilmalidir, “et al” ifadesi kullanilmamalidir.

Dergiler:

Halpern SD, Ubel PA, Caplan AL. Solid-organ transplantation in HIV- infected
patients. N Engl J Med. 2002;347:284-7. PMID: 12140307 DOI: 10.1056/
NEJMsb020632

Cevrimigi yayinlanmis makale:

Yal¢in Cakmakli G, Ayhan VY, Yazici MK, Demirci M, Sahin G. Spectral analysis of
lithium tremor. Arch Neuropsychiatry, 17 Ekim 2020. https://doi.org/10.29399/
npa.27378. [E-pub ahead of print]

Kitaplar:

Breedlove GK, Schorfheide AM. Adolescent pregnancy. 2nd ed. Wieczorek RR,
editor. White Plains (NY): March of Dimes Education Services; 2001.

Kitap Bélimleri:

Meltzer PS, Kallioniemi A, Trent JM. Chromosome alterations in human solid
tumors. In: Vogelstein B, Kinzler KW, editors. The genetic basis of human cancer.
New York: McGraw-Hill; 2002. 93-113.

Toplanti Sunumlari:

Christensen S, Oppacher F. An analysis of Koza's computational effort statistic
for genetic programming. In: Foster JA, Lutton E, Miller J, Ryan C, Tettamanzi AG,
editors. Genetic programming. EuroGP 2002: Proceedings of the 5th European
Conference on Genetic Programming; 2002 Apr 3-5; Kinsdale, Ireland. Berlin:
Springer; 2002. p. 182-91.1

Tablolar ve Sekiller

Tum tablo ve sekiller "Windows” altinda agilabilmelidir. Online g&nderilen
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Fizyolojik Diizenleme Ol¢cegi'nin Gelistirilmesi ve Psikometrik Ozelliklerinin Degerlendirilmesi:
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ABSTRACT

0z

Introduction: This study aimed to develop and evaluate a parent-report
instrument, the Physiological Regulation Scale (PRS), designed to assess
everyday difficulties in bodily self-regulation among young children.

Material and Methods: A cross-sectional design was employed using
data collected from 450 typically developing children aged two to six
years. Scale development involved multiple stages. Initially, items were
generated and reviewed by experts to ensure content relevance and clarity.
The factorial structure of the scale was examined through exploratory
factor analysis (EFA) and confirmatory factor analysis (CFA). Reliability
was assessed using internal consistency and test—retest analyses. The final
PRS consisted of 24 items rated on a five-point Likert scale.

Results: Analyses supported a single-factor structure explaining
approximately 45% of the total variance. Confirmatory factor analysis
indicated acceptable model fit indices (y*/df=2,44; CFI=0,93; TLI=0,92;
RMSEA=0,057). The scale demonstrated high internal consistency
(Cronbach’s ¢4=0,94) and strong temporal stability (ICC=0,89). The items
capture physiological and behavioral indicators commonly observed
by parents in daily contexts, including changes in breathing, sweating,
facial color, sleep and feeding routines, and responses to sudden sounds,
reflecting children’s bodily reactions to stress or stimulation.

Conclusion: The findings indicate that the PRS is a reliable and valid
instrument for identifying physiological regulation difficulties in early
childhood. The scale appears suitable for both research applications and
clinical screening due to its psychometric strength and practical parent-
report format.

Keywords: Physiological regulation, early childhood, scale development,
psychometric properties

Giris: Bu ¢alisma, kiiciik ¢ocuklarin bedensel 6z-diizenleme siireglerinde
giinliik yasamda ortaya ¢ikan giicliikleri degerlendirmek amaciyla ebeveyn
bildirimine dayali yeni bir ol¢ciim araci olan Fizyolojik Diizenleme
Olgegi’nin (FDO) gelistirilmesi ve psikometrik 6zelliklerinin incelenmesini
amaglamistit.  Erken ¢ocukluk doneminde fizyolojik diizenleme,
¢ocugun stres ve gevresel uyarimlara verdigi bedensel tepkilerin 6nemli
bir gostergesi olup, bu siireclerin ekolojik gecerliligi yiiksek araglarla
degerlendirilmesine ihtiya¢ duyulmaktadir.

Materyal ve Metodlar: Calisma, 2—6 yas araliginda tipik gelisim gosteren
450 cocuk ile yiiriitiilen metodolojik ve kesitsel bir arastirmadir. Olgek
gelistirme siireci ii¢ asamada gergeklestirilmistir: 1) Uzman goriisleri
dogrultusunda igerik gecerliginin saglanmasi, 2) agimlayici ve dogrulayict
faktor analizleri ile yapi gegerliginin incelenmesi ve 3) giivenirlik
analizlerinin yapilmasi. Olgek, besli Likert tipinde derecelendirilen 24
maddeden olusmaktadir.

Bulgular: Analizler, toplam varyansin yaklasik %45’ini agiklayan tek
faktorlii bir yap1 ortaya koymustur. Dogrulayici faktor analizi sonuglari
kabul edilebilir uyum degerleri gostermistir (}*/df=2,44; CFI=0,93;
TLI=0,92; RMSEA=0,057). Olgegin i¢ tutarhligi oldukca yiiksek
bulunmustur (Cronbach a=0,94) ve test—tekrar test giivenirligi giicliidiir
(ICC=0,89). Maddeler; solunum, terleme, yiiz rengi degisimleri, uyku ve
beslenme dongiisil ile ani seslere verilen tepkiler gibi ebeveynler tarafindan
ginlik yasamda gozlenebilen otonomik ve davranigsal gostergeleri
kapsamaktadir. Bu gostergeler, cocugun fizyolojik sisteminin stres veya
uyarim altinda nasil uyum sagladigini yansitmaktadir.

Sonug¢: Bulgular, FDO’niin erken cocukluk doneminde fizyolojik
diizenleme giicliiklerini  degerlendirmede  gecerli, glivenilir ve
uygulanabilir bir ara¢ oldugunu gostermektedir. Olgek, laboratuvar temelli
Ol¢timlere erigilebilir bir alternatif sunarak hem arastirma hem de klinik
tarama siirelerinde kullanilabilir. Gelecek ¢alismalarda FDO sonuglarimin
kalp atim hiz1 degiskenligi (HRV) ve elektrodermal aktivite (EDA) gibi
biyolojik gostergelerle iliskilendirilmesi, 6lgegin birlesik gegerligini ve
tanisal duyarliligimi daha da giiglendirebilir. Genel olarak FDO, erken
gelisim doneminde bedensel temelli diizenleme siireglerinin ekolojik
acidan anlaml degerlendirilmesine yenilik¢i bir katki saglamaktadir.

Anahtar Sozciikler: Fizyolojik diizenleme, erken ¢ocukluk, olgek
gelistirme, psikometrik 6zellikler
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Introduction

Physiological regulation is often described in simple terms.
In practice, however, it shifts as conditions change. The body
attempts to maintain balance while responding to both internal
and external demands, and this balance is supported by
autonomic, endocrine, and immune processes that change over
time rather than remaining fixed (1). Across development, these
shifts are usually discussed in relation to allostatic load (2).

When this balancing process does not work smoothly, certain
bodily signs tend to appear. Lower heart-rate variability,
irregular cortisol patterns, or unusual electrodermal responses
are among the more commonly reported examples (3). Over
time, such patterns have been linked to a range of health risks,
including anxiety, mood-related difficulties, and problems
involving metabolic or immune function (4). These links are
well described, although the pathways are not always clear.

From a neurobiological perspective, physiological regulation is
no longer viewed as a purely bodily function. It is increasingly
treated as part of a broader self-regulatory system that also
involves emotional and cognitive processes (5). Early childhood
represents a particularly active period in this regard. During these
years, systems such as the autonomic nervous system and the
hypothalamic—pituitary—adrenal axis undergo rapid change (6),
shaping later emotional and behavioral adjustment. Flexible bodily
responses often support coping, whereas persistent hyperarousal
or reduced reactivity may signal early regulatory strain (7).

In everyday settings, regulation is rarely assessed through
equipment. Instead, it is noticed through small physical cues.
Changes in breathing, sweating, facial color, or sleep and
feeding routines are often visible without special tools (8). In
practice, physiological dysregulation may show itself through
familiar reactions, including stress-related nausea (9), uneven
breathing or perspiration (10), difficulty falling asleep (11), or
pronounced startle responses (12). Irregular sleep or feeding
patterns are frequently associated with emotional instability
and weaker attentional control (10). At the same time, unusual
sensory reactivity may point to broader disruption in self-
regulatory processes (12). For this reason, physiological
regulation is increasingly understood as something that can
be observed in daily behavior and context, not only through
biological recordings (8).

Methods used to assess physiological regulation generally follow
two broad directions. One relies on laboratory-based recordings,
such as heart-rate variability or electrodermal activity. These
approaches can provide precise biological information, but
their use with young children is often limited by time, cost,
and technical demands (13). A second direction involves
observational or caregiver-report measures. These tools reflect
how regulation plays out during everyday routines and can add
ecological meaning alongside biological indicators (14).
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Many existing parent-report instruments include physiological
items within broader questionnaires, such as the Child Behavior
Checklist, or focus on specific domains like sleep-feeding
regulation or sensory responsiveness. Still, most of these tools
capture only narrow aspects of autonomic functioning (15) and
tend to miss the more layered nature of regulation described
in developmental models (17). This leaves an important
methodological gap in early childhood research (18).

At present, no Turkish-language instrument allows parents
to report children’s physiological regulation within a clear
theoretical framework and with established reliability. As a
result, body-based processes remain underrepresented in studies
of emotional and behavioral development. Addressing this
gap has become increasingly relevant, particularly given the
growing emphasis on body-mind integration in developmental
science (17).

Against this background, the present study focuses on the
development and validation of the Physiological Regulation
Scale (PRS) for children aged two to six years. The PRS is
built around physiological expressions that parents can notice
in daily life, including breathing rhythm, perspiration, flushing,
regularity of sleep and feeding, motor activity, and sensitivity
to sound. These expressions tend to become more visible under
conditions of stress, excitement, or environmental change.
Structural validity, internal consistency, and stability over time
were examined to support the view of physiological regulation
as an integrated and observable construct. The broader aim
was to offer a tool that is reliable enough for research settings,
while remaining practical for clinical assessment of early self-
regulatory development.

Material and Methods

Research Design

A cross-sectional methodological design was used to examine
the psychometric features of a newly developed parent-report
tool for preschool children. The study moved through three main
steps, although these steps were not always clearly separated in
practice. At the start, an initial pool of items was created, and
content validity was examined through expert review using
the Content Validity Index (CVI). The next step focused on
construct validity. Reliability was then considered in several
ways, including internal consistency, item discrimination, and
stability over time through test-retest analysis.

All stages were guided by widely used scale-development
frameworks and psychometric guidelines reported in earlier
literature. To support construct validation, exploratory and
confirmatory factor analyses were carried out on separate
subsamples. Details of this procedure are provided later in the
Statistical Analysis section.
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Scale Development and Item Pool

The PRS was developed to reflect how parents notice and
interpret their child’s physiological self-regulation in daily life.
Items focused on behaviors related to arousal level, calming
ability, and the management of autonomic signs as they appear
in routine situations. Initial item generation was informed by
theoretical models of body-based regulation and by empirical
findings from previous studies on early development.

Conceptual themes identified in this review were translated into
simple, behaviorally observable statements that parents could
recognize during everyday routines (15-18). When shaping the
item content, the focus was placed on regulatory patterns that
tend to repeat across situations or seem stronger than what the
context would normally call for. Brief physiological changes
related to routine physical activity were not treated as central to
the scale. Items were rated using a five-point Likert format, with
response options ranging from 1 (never) to 5 (always). Within
this scoring system, higher total scores indicated greater difficulty
in physiological regulation. This scoring approach matches the
purpose of the scale, which focuses on identifying challenges in
bodily self-regulation rather than highlighting strengths.

Expert Review and Content Validity

The initial version of the PRS was reviewed by five experts
from occupational therapy, pediatrics and child development,
psychology, and psychometrics. Each item was examined in
terms of relevance, clarity, and developmental appropriateness.
For this step, Davis’ s four-point rating framework was used,
with response options ranging from “not appropriate” to
“completely appropriate.”

Item-level Content Validity Index (I-CVI) values were then
calculated. Items with I-CVI scores below 0.80 were treated
as showing limited content validity. In these cases, items were
revised to improve wording and contextual fit, or replaced when
needed, based on qualitative feedback from the experts. After
completing item-level revisions, a Scale-Level CVI (S-CVI)
was calculated by averaging all I-CVI values. This value
reached 0,92, which points to strong content validity at the scale
level. Following this review process, the final version of the PRS
consisted of 24 items considered appropriate in terms of content
validity.

Participants

Data were collected from 450 parents of typically developing
children aged between two and six years. Children were required
to be within the preschool age range and to have no reported
neurodevelopmental, psychiatric, or chronic medical conditions.
Typical development was established through parental report,
which is often used in studies with similar designs.

Participants were recruited through convenience sampling.
Data collection was carried out in face-to-face settings, with
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parents completing paper-based questionnaires under researcher
supervision. Sample size was considered with reference to the
common recommendation of including five to ten participants
per item in scale development and factor analytic research (17).
With 24 items in the PRS, this guideline would require at least
120 participants. The final sample included 450 participants,
which went well beyond this minimum requirement. This size
allowed factor estimates to remain stable and provided enough
statistical power for the planned analyses.

For analytic purposes, the full sample was randomly divided
into two subsamples. This step supported separate exploratory
and confirmatory factor analyses, as described in the Statistical
Analysis section. Decisions about sample size and how
participants were allocated followed general guidance from
multivariate statistics and structural equation modeling research.
Prior empirical studies using physiological measures in pediatric
samples also informed these choices (19).

Procedure

Parents completed the PRS during in-person sessions under the
supervision of trained researchers. To check temporal reliability,
a randomly selected subgroup of 50 parents completed the scale
again after about three weeks.

This second administration allowed the calculation of test-
retest stability across time. Ethical approval for this study was
obtained from the Uskiidar University Non-Interventional
Research Ethics Committee (Approval No: 2024-42, dated 29
December 2024).

Statistical Analysis

All analyses were conducted using SPSS and AMOS software.
Preliminary screening addressed missing data, outliers, and
univariate normality, with skewness and kurtosis values expected
to fall between —1,5 and +1,5, as commonly recommended
in applied psychometric and multivariate statistical research
(20,21). For Likert-type items, overall distribution patterns
and potential outlier effects were examined prior to inferential
analyses.

The PRS was hypothesized to be unidimensional. Therefore,
an Exploratory Factor Analysis (EFA) employing principal-
axis factoring (no rotation) was first used to evaluate structure,
followed by a Confirmatory Factor Analysis (CFA) to test
model fit. Before extraction, Kaiser-Meyer—Olkin (KMO)
and Bartlett’s test of sphericity confirmed factorability. Items
were retained when factor loadings > ,40 and communalities
> ,30, with minimal cross-loadings. To reduce the risk of
overfitting and to ensure independence between exploratory
and confirmatory analyses, the total sample was randomly split
into two independent subsamples. The sample was divided into
two equal parts. One group of 225 participants was used for
the exploratory factor analysis, while a second group of 225
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participants was reserved for confirmatory factor analysis. Using
separate subsamples in this way allowed the factor structure to
be checked more cautiously, rather than relying on a single set
of data.

Model fit in the CFA was checked using a set of indices that are
commonly reported in this type of analysis, including y*df, CFI,
TLI, RMSEA, and SRMR/RMR. In practice, CFI and TLI values
at or above .90 and RMSEA values at or below .08 were taken to
indicate an acceptable level of fit, in line with usual conventions
in the structural equation modeling literature (23). Reliability
was then looked at from more than one angle. Cronbach’s
alpha was calculated, corrected item—total correlations were
examined using a minimum criterion of r > ,30, and Intraclass
Correlation Coefficients (ICC) were used to evaluate stability
over time, following standard psychometric guidance (24). Item
discrimination was assessed by comparing the upper and lower
27% of the score distribution using independent-samples t-tests.
This approach is often used in classical test theory to identify
items that differentiate more clearly between higher and lower
scorers (25). All reliability-related results were interpreted in
line with current recommendations for psychometric reporting.

Results

Descriptive Statistics

Data from 450 children meeting criteria for typical development
were included in the analyses. The mean age of the sample
was 5,1 years (SD = 0,6), with a narrow age spread overall.
Of these children, 233 were boys (51,8%) and 217 were girls
(48,2%), resulting in a nearly balanced gender distribution. For
the PRS, a 24-item scale rated on a five-point Likert format
with possible total scores ranging from 24 to 120, the average
score was 67,8 (SD = 13,4). Observed scores ranged from 27 to
108, indicating that most responses clustered around the middle
of the scale rather than at the extremes. Checks of the score
distribution showed that skewness (0,31) and kurtosis (-0,21)
stayed close to zero. This pattern points to an approximately
normal spread of responses (26). Floor and ceiling effects
were limited, at 2,0% and 0,4%, and remained well below the
15% level that is often used as a practical reference in scale
development work (16,22).

Exploratory Factor Analysis (EFA)

Before extracting factors, the data were first checked to see
whether factor analysis was suitable. The Kaiser—Meyer—Olkin
value was high (0,94), which suggests that the sample size
was more than adequate for this type of analysis. Bartlett’s test
of sphericity was also significant, ¥* (276) = 4620, p < ,001,
indicating that correlations between items were strong enough
to continue. Following the original design of the scale, a single-
factor solution was examined using principal-axis factoring.
The analysis yielded one clearly dominant factor, with an
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eigenvalue of 10,8. This factor accounted for about 45% of the
total variance. Factor loadings for individual items ranged from
0,41 to 0,77, and communalities fell between 0,30 and 0,62. A
small number of items—around three—showed slightly lower
loadings, mostly in the 0,40 to 0,50 range. Even so, these items
were kept in the model. They were seen as conceptually relevant
and helped reflect differences across regulatory features, rather
than weakening the overall factor structure. When the scree
plot was examined, a noticeable bend appeared just after the
second eigenvalue, which stayed below 1,5. This visual pattern
supported the decision to interpret the scale as having a single
underlying factor. The main results of this analysis are presented
in Table 2

Table 1. Descriptive statistics of the sample and the physiological
regulation scale (PRS)

Variable Statistic
Sample (N) 450 typically developing children
Age (years) 5,1+0,6

. 0, .
Gender Boys: 233 (51,8%);

Girls: 217 (48,2%)

PRS total score
(24 items, 5-point Likert)
PRS theoretical range / observed range

67,8+ 13,4

24-120/27-108
0,31/-0,21
2,0%/0,4%

PRS: physiological regulation scale; higher scores indicate greater physiological
regulation difficulty; floor and ceiling effects <15% are considered acceptable.

Skewness / Kurtosis

Floor / Ceiling effect

Table 2. Exploratory factor analysis (EFA) results of the physiological
regulation scale (PRS) —single-factor solution

Item No. Factor Loading Communality
1 0,65 0,48
2 0,72 0,54
3 0,59 0,42
4 0,70 0,51
5 0,66 0,45
6 0,73 0,56
7 0,68 0,49
8 0,62 0,41
9 0,77 0,62
10 0,71 0,54
11 0,63 0,44
12 0,67 0,47
13 0,60 0,39
14 0,58 0,37
15 0,74 0,57
16 0,69 0,50
17 0,64 0,46
18 0,70 0,52
19 0,57 0,36
20 0,61 0,40
21 0,41 0,30
22 0,55 0,35
23 0,69 0,50
24 0,72 0,55

Factor loadings were obtained using the principal axis factoring method; the single-
factor solution was extracted without rotation; PRS: physiological regulation scale.
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Confirmatory Factor Analysis (CFA)

The one-factor model of the PRS showed an overall satisfactory
fit to the data. The fit statistics were as follows: ¥* (251) =612,4,
y*/df = 2,44, CF1= 0,93, TLI = 0,92, RMSEA = 0,057 (90% CI
[0,051-0,063]), and SRMR =0,046. Standardized factor loadings
ranged between 0,41 and 0,77, and all paths were statistically
significant (p < ,001). Examination of modification indices
suggested that correlating the error terms of one item pair with
close conceptual overlap (Items 5 and 6) could be theoretically
justified. This minor adjustment did not compromise the
parsimony of the model; instead, it led to a small improvement,
with the CFI increasing by 0,01 and the RMSEA decreasing by
0,003. After incorporating this refinement, the overall fit indices
indicated that the proposed unidimensional structure of the PRS
was well supported by the data. Importantly, the unidimensional
structure was not imposed a priori but emerged consistently from
both exploratory and confirmatory factor analyses. A summary
of the standardized loadings and fit indices is presented in Table
3, and full details of standardized loadings, error variances, and
model modifications are provided in Appendix 1.

Internal Consistency and Item Analysis

Across items, the PRS produced scores that were internally
consistent. The Cronbach’s alpha coefficient for the total scale
was 0,94 (95% CI [0,93-0,95]), a level that is usually taken to
reflect strong internal consistency under standard psychometric
criteria (16,24). Associations between individual items and the
total score ranged from 0,34 to 0,73, with all values staying
above the commonly used cut-off of 0,30 (16).

A closer look at the alpha if item deleted values showed a narrow
range, from 0,938 to 0,944. Removing any single item did not
improve the overall reliability estimate. In this respect, each item
appeared to contribute information rather than weakening the
scale. Measurement precision was also considered. The Standard
Error of Measurement (SEM) was estimated at around 3,3 points,
based on the formula SEM = SD x V(1 — o). Using this value,
the 95% Minimal Detectable Change (MDCos) was calculated as
approximately 9,1 points (MDCos = 1,96 x \2 x SEM). In practical
terms, these estimates help distinguish meaningful score changes
from variation that may occur simply due to measurement error.
Item-level results are reported in Table 4.

Test-Retest Reliability

A subgroup of 50 parents completed the PRS a second time,
most often about three weeks after the initial assessment. The
interval between administrations was centered around 21 days,
with some variation across cases, ranging from 18 to 27 days.
Stability over time was examined using the Intraclass Correlation
Coefficient (ICC, two-way absolute agreement).

The ICC value was 0,89 (95% CI [0,84-0,93]), indicating that
scores were largely consistent across the two time points. When
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total scores from the first and second administrations were
compared, no meaningful difference was found, t(49)=1,21,p=
,23. In practical terms, these results suggest that PRS scores tend
to stay stable over short intervals and do not show a systematic
shift when the scale is repeated within this period.

Item Discrimination (Upper-Lower 27%)

Item discrimination was examined by comparing scores from
the highest and lowest 27% of the PRS distribution, with 121
participants in each group. Differences between the two groups
were evident across all items. The t-values ranged from 6,3 to
14,8, and all comparisons reached statistical significance (p
<,001).

These differences were substantial rather than trivial. Effect
sizes at the item level, expressed as Cohen’s d, ranged from 0,58
to 1,12. When the total scale score was taken into account, the
effect size was larger (d = 1,35), indicating a clear separation
between higher and lower levels of physiological regulation
difficulty.

Table 3. Fit indices for the single-factor model of the physiological
regulation scale (PRS)

Index Ideal Value Acceptable Value Observed Value
w/df <2 <5 2,44

CFI >0,95 >0,90 0,93

TLI >0,95 >0,90 0,92
RMSEA <0,05 <0,08 0,057
SRMR <0,05 <0,08 0,046

PRS: physiological regulation scale; CFI: comparative fit index; TLI: Tucker-Lewis
index; RMSEA: root mean square error of approximation; SRMR: standardized
root mean square residual; ideal and acceptable cutoff values were adapted from
recommended thresholds in the literature (e.g., Hooper, Coughlan, & Mullen, 2008;
Schumacker & Lomax, 2010).

Table 4. Summary of reliability and item analysis for the physiological
regulation scale (PRS)

Measure Value
Cronbach’s a (95% CI) 0,94 (0,93-0,95)
Item-total correlation (min-max) 0,34-0,73

“a if item deleted” (min-max) 0,938-0,944

SEM (score) 33

MDC,, (score) 9,1

SEM: SD x V(1-a); MDC,: 1.96 x V2 x SEM; CI: confidence interval.

Table 5. Test-retest reliability results for the physiological regulation
scale (PRS)

Time 1 Time 2 Mean

Mean + Mean + difference ICC
Variable SD SD (95% CI) 95%CI) | p
PRS total 0,89
score 67,8+13,4 | 67,2+13,1 | -0,6 (-1,7-0,5) (0.84-0.93) 0,23

PRS: physiological regulation scale; ICC: intraclass correlation coefficient;
CI: confidence interval; SD: standard deviation; an ICC greater than 0,75 is considered
to indicate a high level of reliability.




Sebl & Cangi. Physiological Regulation Scale and Psychometrics in Early Childhood YIU Saglik Bil Derg 2026;(7)1:1-9

Table 6. Item discrimination results of the physiological regulation scale (prs) based on upper and lower 27% groups

Item No. Upper Group Mean = SD Lower Group Mean + SD t P Cohen’s d
1 4,2+0,6 3,1+0,7 8,72 <0,001 1,08
2 4,440,5 3,3+0,6 9,14 <0,001 1,10
3 4,1+0,6 3,0+0,7 8,35 <0,001 1,05
4 4,34+0,6 3,2+0,7 8,91 <0,001 1,09
5 4,0+0,7 3,0+0,8 7,84 <0,001 0,98
6 4,5+0,5 3,4+0,6 9,52 <0,001 1,12
7 4,1+0,6 3,2+0,7 7,63 <0,001 0,94
8 4,0+0,7 3,1+0,7 7,12 <0,001 0,89
9 4,6+0,5 3,4+0,6 9,88 <0,001 1,11
10 4,3+0,6 3,2+0,7 8,97 <0,001 1,09
11 4,0+0,6 3,1+0,7 7,02 <0,001 0,88
12 4,240,6 3,2+0,7 8,15 <0,001 1,02
13 4,140,6 3,3+0,7 6,94 <0,001 0,86
14 4,0+0,7 3,2+0,8 6,72 <0,001 0,83
15 4,5+0,5 3,3+0,6 9,41 <0,001 1,10
16 4,3+0,6 3,3+0,7 8,03 <0,001 1,06
17 4,2+0,6 3,3+0,7 791 <0,001 0,99
18 4,44+0,5 3,3+0,6 9,02 <0,001 1,08
19 4,0+0,7 3,2+0,8 6,54 <0,001 0,81
20 4,1+0,6 3,2+0,7 7,23 <0,001 0,90
21 3,9+0,7 3,2+0,8 6,30 <0,001 0,58
22 4,0+0,6 3,2+0,7 6,89 <0,001 0,85
23 4,3+0,6 3,3+0,7 8,78 <0,001 1,07
24 4,3+0,6 3,2+0,7 8,91 <0,001 1,09
Total Score 88,5+6,2 54,3+7,1 14,82 <0,001 1,35

PRS: physiological regulation scale; SD: standard deviation; all p-values remained significant after Bonferroni correction (p <0,0021); Cohen’s d: 0,50-0,79: medium effect; >0,80:
large effect.

Appendix 1. Standardized CFA loadings, error variances, and model modifications

Item Standardized loading Error variance (1-1%) Notes
Item 1 0,65 0,58 —
Item 2 0,72 0,48 —
Item 3 0,59 0,65 —
Item 4 0,70 0,51 —
Item 5 0,66 0,56 Residual covariance specified with Item 6
Item 6 0,73 0,47 Residual covariance specified with Item 5
Item 7 0,68 0,54 —
Item 8 0,62 0,62 —
Item 9 0,77 0,41 —
Item 10 0,71 0,50 —
Item 11 0,63 0,60 —
Ttem 12 0,67 0,55 —
Item 13 0,60 0,64 —
Item 14 0,58 0,66 —
Item 15 0,74 0,45 —
Item 16 0,69 0,52 —
Item 17 0,64 0,59 —
Item 18 0,70 0,51 —
Item 19 0,57 0,67 —
Item 20 0,61 0,63 —
Item 21 0,41 0,83 —
Ttem 22 0,55 0,70 —
Item 23 0,69 0,52 —
Item 24 0,72 0,48 —

All factor loadings are standardized and statistically significant (p <0,001); error variances were calculated as 1-(standardized loading)?; one residual covariance was specified between
Item 5 and Item 6 based on conceptual overlap; no other error covariances or cross-loadings were included in the model.
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The findings from this study point to a psychometric structure
that remains mostly stable and works in the expected way,
rather than appearing fragmented across analyses. Results were
consistent with a single-factor solution showing an acceptable
level of model fit. Factor loadings stayed at levels that appeared
adequate across items, and this pattern did not require repeated
or extensive model modification.

Measures of internal consistency and test-retest reliability were
also high, indicating that the scale produces scores that tend
to remain stable over time. At the item level, each item added
information to the overall construct instead of acting as a weak
or overlapping indicator. Findings from the discrimination
analyses align with this pattern. The scale was able to differentiate
children with higher levels of physiological regulation difficulty
from those with lower levels, even within a typically developing
sample. Taken in this context, and allowing for small variations
across analyses, the PRS appears to function as a reliable and
structurally sound tool for use in early childhood settings.

Discussion

This study considers the PRS as a parent-report measure designed
to describe how preschool children manage basic physiological
adjustment in daily life. The focus is not limited to test scores
alone, but also to how this adjustment shows up in everyday
situations. Attention is therefore placed on whether the scale
captures body-based regulation as a single and understandable
construct when viewed in daily contexts.

The PRS relies on bodily cues that parents tend to notice without
special training. Breathing rhythm, sweating, sleep and feeding
routines, and reactions to sensory input are all included. At first
glance, these signs may appear ordinary. Still, taken together,
they give a picture of how a child’s autonomic system responds
to common internal and external demands. In practice, such
responses are often subtle and not always easy to separate from
typical behavior.

A growing body of research links early physiological regulation
with later emotional balance and behavioral flexibility.
Developmental models no longer describe regulation as a simple
biological reflex. Rather, it is viewed as a process that connects
physiological states with emotional and cognitive functioning
(5,27). When this coordination works reasonably well, children
usually cope and adapt with fewer difficulties. When this balance
does not hold, long-lasting strain on bodily systems—often
described in terms of allostatic load—may increase the risk of later
emotional or somatic problems (1,2). For this reason, everyday
bodily signs are increasingly viewed as an early window into self-
regulatory difficulties that can emerge over time.

Within this broader view, the PRS sits between laboratory-based
measures and daily observation. Physiological indicators such
as heart-rate variability or electrodermal activity can provide
objective information, but their use with young children is often
constrained by time, cost, and technical demands (13,19). Parent-
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report methods offer a different angle. They allow regulation to
be observed as it unfolds during ordinary routines, which adds
context to the assessment process (14). Considering both sources
together—biological signals and caregiver observations—may
help identify atypical patterns earlier, before difficulties become
more noticeable.

The content areas covered by the PRS follow forms already
described in the literature on physiological and emotional
control. The scale focuses on autonomic reactions, sleep and
feeding regulation, and responses to sensory or auditory input.
These areas are represented through caregiver-reported items
that place greater weight on context than on brief physical
activity. The items often focus on persistence, difficulty calming,
and bodily reactions that appear stronger than what the situation
would usually require. For example, parents may report difficulty
settling breathing during distress, visible changes in sweating or
facial color under stress, irregular sleep or feeding routines, or
marked reactions to sudden sounds. Such signs have been linked
to weaker emotional regulation and attentional control (10),
as well as to higher autonomic reactivity in everyday settings
(7,11). Viewed in this way, these observations support the idea
that physiological regulation is layered and embodied, rather
than a simple collection of isolated biological measures (17,18).

The theoretical position of the PRS aligns with current discussions
of autonomic flexibility and allostatic processes. Research
indicates that vagal regulation and physiological adaptability in
childhood are associated with later socio-emotional outcomes
(8,15,27). From this perspective, the PRS can be viewed as a
descriptive, screening-oriented tool. It may help identify early
shifts in physiological balance before clear clinical difficulties
become visible. Because the scale is grounded in cues that
parents notice in daily life, subtle differences in regulation can be
captured without relying on invasive or demanding procedures.
From a psychometric point of view, the PRS was developed and
tested using widely accepted methodological steps, including
content validation, construct examination, and several reliability
analyses (16,24). The findings indicate that the scale performs
reliably in both research and applied contexts. At the same time,
the focus on familiar and observable behaviors makes the PRS
easier to use in real-life settings.

Overall, these results frame the PRS as a coherent, ecologically
grounded, and theoretically meaningful tool for assessing
physiological regulation during early childhood. Its consistency
with current models of allostatic load, sensory-autonomic
coordination, and the interplay between sleep, emotion, and
behavior (1,10,17,28) supports its value for developmental
research and for describing variation in physiological regulation
within typically developing populations. However, because
the present study was conducted exclusively with typically
developing children, the findings do not permit conclusions
regarding clinical sensitivity or diagnostic discrimination.
Further research involving clinical groups (e.g., children with
neurodevelopmental or anxiety-related conditions) is needed
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to determine whether the PRS can differentiate between typical
and atypical populations and to establish its clinical utility.

Conclusion

The PRS offers a brief and developmentally appropriate tool for
assessing observable aspects of physiological regulation in early
childhood. The present findings demonstrate that the scale has a
clear unidimensional structure, strong internal consistency, and
stable test-retest reliability in a typically developing preschool
sample. Beyond overall reliability, item-level analyses showed
that each item contributed meaningfully to the construct and
effectively discriminated between children with higher and lower
levels of physiological regulation difficulty. Together, these
results support the PRS as a psychometrically sound measure
that captures everyday physiological regulation challenges in
young children. The scale may be particularly useful in research
and applied settings where laboratory-based physiological
assessment is not feasible, and it can complement biological
indicators such as HRV or EDA in future multimethod studies.

Limitations

Several issues should be acknowledged. First, the sample
consisted solely of parents of typically developing children,
which limits the generalizability of the findings to clinical or
at-risk populations. In addition, participants were recruited
using convenience sampling, which may further restrict the
representativeness of the sample. Second, the absence of direct
physiological data restricted the evaluation of convergent
validity with biological markers of regulation. Third, concurrent
and criterion-related validity were not examined through
comparison with external, established measures assessing related
constructs (e.g., temperament, sensory processing, or behavioral
regulation). As a result, the present findings rely primarily on
internal structural evidence, and the degree to which PRS scores
are distinct from broader caregiver- or temperament-related
factors cannot be fully determined within this study. Fourth,
because information was gathered from a single informant, the
inclusion of teacher reports or multiple-informant perspectives
would provide a broader view of the child’s regulation profile.
Finally, longitudinal and cross-cultural replications are needed
to verify developmental sensitivity and cultural relevance.
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ABSTRACT

0z

Introduction: Inherited metabolic diseases (IMDs) are rare monogenic
disorders with multisystem involvement, and cardiac manifestations
including hypertrophic or dilated cardiomyopathy, arrhythmias, and
conduction abnormalities may present early or predominate clinically.
Early recognition is essential, as disease specific treatments in selected
IMDs (e.g., Fabry and Pompe disease) are most effective before irreversible
myocardial involvement. Although awareness of metabolic etiologies in
cardiology practice is increasing, data on cardiologists’ perspectives and
diagnostic approaches remain limited. This study evaluated awareness of
IMDs among cardiologists in Ttiirkiye.

Material and Methods: A structured questionnaire was administered
to 220 cardiologists across multiple healthcare settings. Survey domains
included demographics, self perceived knowledge, clinical exposure,
recognition of key electrocardiographic, echocardiographic, and physical
findings, and diagnostic reasoning through clinical vignettes.

Results: Among the participants, selfreported familiarity with IMDs varied:
54,5% indicated basic familiarity, 36,4% moderate familiarity, and 9,1%
high familiarity. Most participants reported infrequent direct encounters
with IMD patients (72,7%), which is expected given the rarity of these
disorders in cardiology practice. Recognition of characteristic cardiac and
systemic features associated with IMDs was widely acknowledged. Case
based diagnostic performance differed across conditions (mitochondrial
disease 75%, Fabry disease 60%, homocystinuria 50%, Pompe disease
45%), reflecting variation in diagnostic attribution between disorders.

Conclusion: Cardiologists demonstrated awareness of characteristic
cardiac features associated with IMDs, reflecting familiarity with key
clinical phenotypes. Variability in vignette-based diagnostic accuracy
likely relates to the rarity and clinical heterogeneity of IMDs rather than
clinical deficiency. Continued multidisciplinary collaboration, focused
diagnostic pathways, and access to targeted educational resources may
support earlier recognition and timely referral when metabolic etiologies
are suspected.

Keywords: Inherited metabolic diseases, cardiomyopathy, rare diseases,
clinician awareness, multisystem disorders

Giris: Kalitsal metabolik hastaliklar (KMH), multisistem tutulumu olan
nadir monogenik hastaliklardir ve hipertrofik veya dilate kardiyomyopati,
aritmiler ve ileti sistemi bozukluklar1 gibi kardiyak bulgular erken
donemde ortaya ¢ikabilir veya klinik tabloya hakim olabilir. Segilmis
bazi KMH’lerde (6rn. Fabry ve Pompe hastalig1) hastaliga 6zgii tedaviler,
geri doniisiimsiiz myokardiyal tutulum gelismeden 6nce baslandiginda en
etkili sonuglar1 vermektedir. Kardiyoloji pratiginde metabolik etiyolojilere
yonelik farkindalik artmakla birlikte, kardiyologlarm bakis acilari ve
tamisal yaklasimlarmna iliskin veriler sinirhidir. Bu ¢alisma, Tirkiye’deki
kardiyologlar arasinda kalitsal metabolik hastaliklara yonelik farkindaligi
degerlendirmeyi amaglamistir.

Materyal ve Metodlar: Coklu saglik kuruluslarinda gorev yapan
220 kardiyologa yapilandirilmig bir anket uygulanmistir. Anket;
demografik o6zellikler, 6znel bilgi diizeyi algisi, klinik deneyim, temel
elektrokardiyografik, ekokardiyografik ve fizik muayene bulgularinin
taninmast ile klinik senaryolar araciligiyla tanisal akil yiiriitme alanlarmi
kapsamistir.

Bulgular: Katihmcilarin KMH’lere iliskin 6z-bildirimli asinalik diizeyi
degiskenlik gostermistir: %54,5’i temel diizeyde, %36,4’1i orta diizeyde ve
%9,1°1 ileri diizeyde bilgiye sahip oldugunu belirtmistir. Katilimcilarin cogu
(%72,7) klinik uygulamalarinda KMH hastalariyla nadiren karsilastigini
bildirmistir; bu durum hastaliklarin nadir goriilmesiyle uyumludur.
KMH’lerle iligkili karakteristik kardiyak ve sistemik bulgularin taninma
diizeyinin genel olarak yiiksek oldugu goriilmiistir. Olgu temelli tanisal
performans hastaliklar arasinda farklilik gostermistir (mitokondriyal hastalik
%75, Fabry hastaligi %60, homosistiniiri %50, Pompe hastaligi %45).

Sonu¢: Kardiyologlarin, kalitsal metabolik hastaliklarla iligkili
karakteristik kardiyak bulgular konusunda farkindalik gosterdigi ve
temel klinik fenotiplere asinaliklarinin bulundugu goriilmiistiir. Olgu
senaryolarima dayali tanisal dogrulukta goézlenen degiskenligin, klinik
yetersizlikten ziyade KMH’lerin nadir gortilmesi ve klinik heterojenitesi ile
iliskili oldugu dustiniilmektedir. Multidisipliner is birliginin siirdiiriilmesi,
odaklanmis tanisal yaklasimlar ve hedeflenmis egitim kaynaklarina erisim,
metabolik etiyolojiden siiphelenilen olgularda erken tani ve zamaninda
yonlendirmeyi destekleyebilir.

Anahtar Sozciikler: Kalitsal metabolik hastaliklar, kardiyomyopati, nadir
hastaliklar, klinisyen farkindalig1, multisistem hastaliklar
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Introduction

Inherited metabolic diseases (IMDs) are predominantly
monogenic disorders, most commonly inherited in an autosomal
recessive manner, and arise from partial or complete deficiency
of specific enzymes, transporters, or cofactors. These defects
lead to accumulation of toxic metabolites, substrate deficiency,
impaired mitochondrial function, or energy failure, resulting
in multisystem involvement from birth onward. Although
classically recognized in infancy, a growing proportion of IMDs
are now diagnosed in adolescence and adulthood due to milder
phenotypes, improved survival following newborn screening,
and increasing access to advanced genomic testing (1-3).

IMDs demonstrate a broad clinical spectrum. Common
systemic manifestations include developmental delay, seizures
or movement disorders, myopathy or exercise intolerance,
hepatic dysfunction, renal involvement, cardiac involvement,
endocrine abnormalities, and ophthalmologic findings. Adult
patients may present with organ predominant disease, and early
symptoms are frequently subtle, leading to delayed diagnosis.
Within this spectrum, the cardiovascular system represents
one of the key target organ in numerous IMDs. Metabolic
derangements can lead to myocardial storage, mitochondrial
energetic failure, or connective tissue abnormalities, producing
hypertrophic or dilated cardiomyopathy, conduction disease,
arrhythmias, valvular pathology, heart failure, or vascular
complications. Fabry disease is a well characterized cause of
unexplained concentric left ventricular hypertrophy, conduction
abnormalities, and myocardial fibrosis; late onset Pompe disease
may present with hypertrophic cardiomyopathy and exertional
intolerance; and mitochondrial disorders can manifest with
dilated cardiomyopathy, atrioventricular block, or ventricular
arrhythmias. Homocystinuria, a treatable IMD often included
in thrombophilia evaluations, may cause premature arterial and
venous thrombosis, valvular abnormalities, and accelerated
atherosclerosis in young adults (1-3).

Early recognition has important therapeutic implications,
particularly in IMDs where intervention prior to irreversible
myocardial remodeling improves outcomes. In Fabry and
Pompe disease, disease specific therapies are most effective
prior to irreversible myocardial involvement. Even in IMDs
without specific pharmacologic therapy, accurate diagnosis
enables targeted monitoring, avoidance of harmful medications,
and cascade family screening (3-5).

Although IMDs are increasingly recognized in adults, diagnosis
in cardiology practice may be challenging, especially when
cardiac findings predominate. This underscores the need for
continued awareness and multidisciplinary evaluation in patients
with unexplained cardiomyopathy or conduction abnormalities.

To date, no systematic assessment has examined IMD awareness
among cardiologists in Tirkiye. Therefore, this study aimed

Gokalp &. Gokalp. Awareness of Inherited Metabolic Diseases Among Cardiologists: A Cross Sectional Survey

to evaluate knowledge, recognition patterns, and diagnostic
performance regarding IMDs among adult cardiologists using
a structured national survey. Improved insight into current
awareness may guide educational strategies, strengthen
multidisciplinary collaboration, and ultimately facilitate earlier
recognition and better outcomes for patients with metabolic
cardiomyopathies.

Material and Methods

A cross sectional survey was conducted among 220 cardiologists
in Tirkiye. The questionnaire was administered electronically
between January and March 2025, and participation was
voluntary and anonymous (Table 1). Both cardiology residents
and specialist cardiologists participated in the survey, and only
one response per physician was permitted. The survey assessed
demographic characteristics (age, sex, years of practice, and
institution type), followed by questions evaluating self reported
knowledge and clinical exposure to IMDs. Participants were
asked about their familiarity with cardiovascular involvement
in IMDs and their ability to recognize characteristic
electrocardiographic, echocardiographic, and physical findings.
Diagnostic performance was evaluated using four case based
clinical vignettes representing Fabry disease, Pompe disease,
mitochondrial disease, and homocystinuria. Descriptive
statistical analyses were conducted to summarize demographic
and survey response distributions. Categorical variables were
expressed as frequencies and percentages, while Likert scale
responses were reported as mean =+ standard deviation. The
study was planned in accordance with the principles of the
Declaration of Helsinki and informed consent was obtained,
and the study was carried out after approval from the Etlik City
Hospital Ethics Commission (No. 2025-127)

Results

Among 220 cardiologists, 50% were female and 50% male; 50%
were specialists and 50% residents. More than half (54,5%) had
<5 years of practice experience. With respect to institutional
distribution, 45,5% worked in training and research hospitals,
18,2% in university hospitals, 18,2% in private hospitals, and
13,6% in state hospitals. The demographic characteristics of
participants are summarized in Table 2.

Self-reported familiarity with IMDs varied among participants:
54,5% indicated basic familiarity, 36,4% moderate familiarity,
and 9,1% high familiarity. Most participants (72,7%) reported
infrequent direct encounters with IMD patients in daily practice.
Details on knowledge and clinical exposure are provided in
Table 3.

Recognition of specific cardiovascular and
manifestations was considerably higher than overall disease
awareness. As shown in Table 4, participants most frequently
identified hypertrophic cardiomyopathy (95,5%), conduction
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Table 1. Cardiologists’ awareness of inherited metabolic diseases survey

SECTION 1: DEMOGRAPHIC INFORMATION
1. Age: ()
2. Sex:

() Female
() Male
() Prefer not to say

3. Professional status:

() Cardiologist
() Cardiology Resident

4. Years of experience in cardiology:
() 0-5 years
() >5 years

5. Type of institution:

() University Hospital

() Training and Research Hospital

() Private Hospital

() State Hospital

() Other (please specify):

SECTION 2: KNOWLEDGE ABOUT INHERITED METABOLIC DISEASES
6. Do you think you have knowledge about inherited metabolic diseases?

() No knowledge

() Very limited knowledge

() Moderate knowledge

() Good knowledge

() Expert-level knowledge

7. Have you encountered inherited metabolic diseases in your cardiology practice?

() Yes, frequently

() Yes, rarely

() No, never

() Not sure

8. Do you know the relationship between inherited metabolic diseases and cardiovascular diseases?

() No

() Yes, I know some conditions

() Yes, I have detailed knowledge

SECTION 3: CLINICAL FINDINGS

9. Which of the following are ECG findings of inherited metabolic diseases? (Multiple answers allowed)

() QT prolongation

() Ventricular arrhythmias

() Conduction defects (SA, AV block etc.)
() ST-T wave abnormalities

() Bradyarrhythmias

() Other (please specify):

10. Which of the following are echocardiographic findings of inherited metabolic diseases? (Multiple answers allowed)

() Hypertrophic cardiomyopathy

() Dilated cardiomyopathy

() Pericardial effusion

() Cardiac fibrosis

() Other (please specify):

11. Which of the following are physical examination findings of inherited metabolic diseases? (Multiple answers allowed)

() Short stature

() Clubbing

() Eye anomalies (e.g., lens dislocation)

() Muscle weakness

() Hepatomegaly

() Other (please specify):

SECTION 4: CASE-BASED QUESTIONS

Case 1. A 35-year-old male patient presents with progressively worsening difficulty climbing stairs, exercise intolerance, and shortness of breath over the past few
years. Physical examination reveals proximal muscle weakness, particularly in the hip and shoulder girdles. Creatine kinase (CK) is elevated. Echocardiography
shows no significant cardiomyopathy.

Which of the following is the most likely diagnosis in this patient?
« () Fabry disease

* () Pompe disease

* () Glycogen storage disease

* () Mitochondrial disease

* () Marfan syndrome
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Table 1 (continues).. Cardiologists’ awareness of inherited metabolic diseases survey

Case 2. A 42-year-old female patient presents with chest pain, palpitations, and dizziness. Her medical history includes a previous ischemic stroke at a young
age. There is a family history of early-onset thromboembolic and cardiovascular disease. It is learned that she previously underwent surgical treatment for lens
dislocation. On physical examination, she has a tall, slender (marfanoid) habitus and mild scoliosis.

Which of the following is the most likely diagnosis in this patient?

* () Homocystinuria

« () Fabry disease

¢ () Marfan syndrome

« () Mitochondrial myopathy

* () Phenylketonuria

Case 3. A 30-year-old male patient presents with chronic muscle weakness, exercise intolerance, and palpitations. Family history reveals early-onset heart failure.
Echocardiography shows dilated cardiomyopathy. Lactate level is elevated mildly, and metabolic acidosis is observed on blood gas analysis.

Which of the following is the most likely diagnosis in this patient?
* () Mitochondrial disease

* () Glycogen storage disease

* () Pompe disease

* () Fabry disease

* () Homocystinuria

Case 4. A 25-year-old male patient presents with burning extremity pain, palpitations worsened by exercise, and dizziness. Physical examination reveals
angiokeratomas on the skin. Echocardiography shows left ventricular hypertrophy.

Which of the following is the most likely diagnosis in this patient?

* () Fabry disease

¢ () Marfan syndrome

* () Mitochondrial disease

* () Homocystinuria

* () Glycogen storage disease

defects (95,5%), QT prolongation (95,5%), hepatomegaly

Table 3. Knowledge and experience regarding inherited metabolic

(95,5%), and muscle weakness (95,5%) as relevant findings. decases
However, recognition of less common features, such as cardiac | yvapiable n (%)
fibrosis and digital clubbing, was notably lower. Very little knowledge 120 (54,5)
Moderate knowledge 80 (36,4)
When assessed through case based vignettes, diagnostic | Good knowledge 2091
accuracy was suboptimal. Correct identification rates were | Frequently encounter IMDs 200.1)
. . . . Rarely encounter IMDs 160 (72,7)
75% for mitochondrial disease, 60% for Fabry disease, 50% for
Never encountered IMDs 30 (13,6)
homocystinuria, and only 45% for Pompe disease. These results Unsure 10 (4.5)
are detailed in Table 5. Illustrating that even though individual No knowledge of CV associations 10 (4,5)
cardiac features were well recognized, integration into accurate | Some knowledge of CV associations 200 (90,9)
etiologic diagnosis remained insufficient. Detailed knowledge 10 (4.5)
Table 2. Demographic characteristics of participants Table 4. Recognition of cardiac findings associated with IMDs
Variable n (%) Category Finding n (%)
Age 25-30 100 (45,5) ECG QT prolongation 210 (95,5)
Age 31-35 60 (27,3) ECG Conduction defects 210 (95.5)
Age>35 60 (27,3) ECG Ventricular arrhythmias 180 (81,8)
Female 110 (50,0) ECG Bradyarrhythmias 170 (77,3)
Male 110 (50,0) ECG ST-T wave changes 160 (72,7)
Resident 110 (50,0) ECHO cgﬁi;?:;;y 210 (95,5)
Specialist 110(50,0) ECHO Dilated cardiomyopathy 200 (90,9)
<5 years practice 120 (34.5) ECHO Pericardial effusion 190 (86,4)
>5 years practice 100 (45,5) ECHO Cardiac fibrosis 20 (9,1)
University hospital 40 (18,2) Physical Hepatomegaly 210 (95.5)
Training & research hospital 100 (45,5) Physical Muscle weakness 210 (95,5)
Private hospital 40 (18,2) Physical Ocular anomalies 200 (90,9)
State hospital 30 (13,6) Physical Short stature 180 (81,8)
Other 10 (4.5) Physical Clubbing 130 (59,1)
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Table 5. Diagnostic accuracy in case vignettes

Case vignette Correct diagnosis (%)
Case 1. Pompe disease 45

Case 2. Homocystinuria 50

Case 3. Mitochondrial disease 75

Case 4. Fabry disease 60
Discussion

This study contributes to the growing body of evidence
regarding the cardiovascular dimension of IMDs by examining
cardiologists’ perspectives in routine clinical practice. Overall,
participants demonstrated substantial recognition of key
cardiac phenotypes frequently associated with IMDs, including
hypertrophic cardiomyopathy and conduction abnormalities.
These findings are consistent with current clinical observations
suggesting that cardiologists increasingly encounter genetic and
metabolic etiologies in patients presenting with unexplained
cardiomyopathy or arrhythmia patterns (1,6,7). Rather than
reflecting a deficiency in clinical knowledge, the variability
observed in case-based diagnostic performance likely reflects
the intrinsic clinical heterogeneity and multisystemic nature of
IMDs, which often require integration of metabolic, neurological,
and genetic findings for accurate diagnosis.

In this cohort, Fabry disease and mitochondrial disorders
were more frequently recognized compared to other metabolic
etiologies. This observation is in line with increasing awareness
of Fabry related cardiac involvement in cardiology practice,
particularly in the context of unexplained left ventricular
hypertrophy, conduction abnormalities, and characteristic
electrocardiographic findings (2,3,8). Advances in disease
specific therapies and expert consensus recommendations
have further emphasized the importance of early recognition,
especially prior to irreversible myocardial fibrosis and
dysfunction (3,8).

Mitochondrial diseases represent another important group
of metabolic disorders with significant cardiac involvement.
Previous studies have demonstrated that mitochondrial
cardiomyopathy may present with hypertrophic or dilated
phenotypes, arrthythmias, and conduction defects, often requiring
a multidisciplinary diagnostic approach (4,5). The variability in
recognition rates observed in our case-based assessments likely
reflects the wide phenotypic spectrum and variable age of onset
associated with these disorders. These findings highlight the
importance of considering metabolic etiologies in patients with
cardiomyopathy accompanied by neuromuscular symptoms,
elevated lactate levels, or suggestive family history.

Recognition of Pompe disease and homocystinuria was
comparatively lower, which may reflect their lower encounter
frequency in routine cardiology practice and their broader
systemic manifestations beyond isolated cardiac involvement.
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Pompe disease can present across a clinical continuum, and
delayed diagnosis may limit timely access to enzyme replacement
therapy and specialized care (9). Similarly, homocystinuria
remains an important but potentially underrecognized cause
of premature vascular disease, thromboembolic events, and
multisystem involvement. Established international guidelines
emphasize the importance of early diagnosis and appropriate
metabolic evaluation in these patients (10).

Taken together, our findings suggest that cardiologists
demonstrate a solid foundational awareness of IMD related
cardiac phenotypes. However, integration of these findings into
accurate etiological diagnosis remains challenging, reflecting the
rarity and complexity of these disorders. Rather than indicating
a gap in clinical competence, this underscores the importance of
structured diagnostic pathways, interdisciplinary collaboration,

and access to targeted educational resources.

In clinical practice, specific “red flags” may facilitate earlier
recognition and referral for metabolic evaluation. These include
unexplained left ventricular hypertrophy, early-onset conduction
abnormalities, arrhythmias associated with neuromuscular
symptoms, multisystem involvement, and positive family
history. Incorporating such criteria into routine cardiology
assessment may improve early detection of IMDs and optimize
patient outcomes.

Future studies involving larger, multicenter cohorts and
prospective designs may further clarify diagnostic patterns
and identify effective strategies to support cardiologists in
recognizing metabolic etiologies. Educational interventions,
integration of metabolic screening algorithms, and strengthening
collaboration between cardiology and metabolic specialists are
likely to play a key role in improving diagnostic accuracy and
patient care pathways.

Strengths and Limitations
of this study
participation of both specialist and resident cardiologists, and

Strengths include its nationwide scope,
the incorporation of case-based clinical vignettes. The study
relied on self reported familiarity for knowledge assessment and
employed a cross sectional design, which provides a snapshot of

current practice patterns without evaluating changes over time.

Conclusion

Cardiologists in Tiirkiye demonstrate recognition of characteristic
cardiac manifestations associated with IMDs. Variation in case-
based diagnostic attribution reflects the clinical heterogeneity
and rarity of IMDs in routine cardiology practice. Strengthening
structured evaluation pathways, guideline implementation, and
multidisciplinary collaboration may facilitate timely recognition
and referral.
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ABSTRACT

Giris: Tuberoskleroz kompleksi (TSC), multisistem tutulum ve oral
bulgular dahil gesitli sistemik belirtilerle karakterize otozomal dominant
gecisli norokutandz bir hastalikti. Bu g¢aligmanin amaci, TSC tanili
pediatrik hastalarda intraoral bulgulart degerlendirmek, mine pitleri, mine
hipoplazisi ve intraoral fibromlarm goriilme sikligini belirlemek ve bu
bulgularin demografik 6zelliklerle iliskisini incelemektir.

Materyal ve Metodlar: Bu tanimlayici ¢aligmaya, Bursa Uludag
Universitesi Tip Fakiiltesi Cocuk Norolojisi Bilim Dali tarafindan
izlenen ve Dis Hekimligi Fakiiltesi Pedodonti Klinigi’ne yonlendirilen
TSC tanih pediatrik hastalar dahil edilmistir. Klinik agiz i¢i muayeneler,
standart muayene protokolii kullanilarak bir ¢ocuk dis hekimi tarafindan
gergeklestirilmistir. Demografik veriler ile mine pitleri, mine hipoplazisi,
intraoral fibrom, aftéz ilser ve dis ciriigi gibi dental bulgular
kaydedilmistir. [statistiksel analizler IBM SPSS 26.0 yazilimi kullanilarak
yapilmis ve anlamlilik diizeyi p < 0,05 olarak kabul edilmistir. Calisma
i¢in etik kurul onay1 almmis ve ebeveynlerden yazili bilgilendirilmis onam
temin edilmistir.

Bulgular: Calismaya toplam 15 ¢ocuk dahil edilmistir (%60 kiz, %40
erkek) ve ortanca yas 9 yil olarak bulunmustur. Mine pitleri hastalarin
%20’sinde saptanmis olup yalnizca daimi dislerde gozlenmistir. Mine
hipoplazisi bir hastada (%6,67) tespit edilmistir. Hi¢bir hastada intraoral
fibrom veya aftoz {iilserasyon izlenmemistir. Katilimcilarn %80’inde
tedavi edilmemis dis ¢iiriigii bulunmus ve hastalarin biiyiik cogunlugunun
diizenli dis hekimi takibinde olmadig1 belirlenmistir.

Sonug: Mine pitleri, TSC tanili pediatrik hastalarda nispeten sik goriilen
bir oral bulgu olarak degerlendirilebilirken, intraoral fibromlarm daha
ileri yaslarda ortaya ¢ikabilecegi diisiiniilmektedir. Dis hekimleri
tarafindan TSC’ye 6zgii oral bulgularin erken taninmasi, zamaninda tant
ve multidisipliner yonetimi destekleyebilir. Bu hasta grubunda koruyucu
ag1z-dis saglig1 uygulamalari ve diizenli dis hekimi kontrolleri biiyiik 6nem
tagimaktadir.

Anahtar Sézciikler: Tuberoskleroz kompleksi, pediatrik hastalar, mine
pitleri, mine hipoplazisi, intraoral bulgular

Introduction: Tuberous sclerosis complex (TSC) is an autosomal dominant
neurocutaneous disorder characterized by multisystem involvement and
various systemic manifestations, including oral findings. This study aimed
to evaluate intraoral findings in pediatric patients diagnosed with TSC,
determine the frequency of enamel pits, enamel hypoplasia, and intraoral
fibromas, and assess their relationship with demographic characteristics.

Material and Methods: This descriptive study included pediatric patients
with TSC who were followed by the Department of Pediatric Neurology at
Bursa Uludag University Faculty of Medicine and referred to the Pediatric
Dentistry Clinic of the Faculty of Dentistry. Clinical intraoral examinations
were performed by a pediatric dentist using a standardized examination
protocol. Demographic data and dental findings, including enamel pits,
enamel hypoplasia, intraoral fibroma, aphthous ulcers, and dental caries,
were recorded. Statistical analyses were conducted using IBM SPSS 26.0
software with a significance level set at p < 0,05. Ethical approval was
obtained from the institutional ethics committee, and written informed
consent was obtained from parents.

Results: A total of 15 children were included in the study (60% female,
40% male), with a median age of 9 years. Enamel pits were detected in
20% of patients and were observed exclusively in permanent teeth. Enamel
hypoplasia was identified in one patient (6,67%). No intraoral fibroma or
aphthous ulceration was observed. Untreated dental caries were present in
80% of the participants, and most patients were not under regular dental
follow-up.

Conclusion: Enamel pits appear to be a relatively common oral finding
in pediatric patients with TSC, whereas intraoral fibromas may be more
prevalent in later ages. Early recognition of TSC-related oral manifestations
by dentists may contribute to timely diagnosis and multidisciplinary
management. Preventive dental care and regular dental follow-up are
essential in this patient population.

Keywords: Tuberous sclerosis complex, pediatric patients, enamel pits,
enamel hypoplasia, intraoral findings
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Giris

Tuberoskleroz komplesi (TSC) ¢oklu organ tutulumu olan
otozomal dominant gegis gdsteren nérokutanéz bir hastaliktir.
Sinir sistemi, deri basta olmak {izere gdz, kalp, oral bulgular
dahil olmak iizere pek ¢ok sistemik bulgu ile ortaya cikabilir.
Dis eti fibromalar1 ve dis mine pitleri tan1 kriterleri arasindadir
(1-3). Erigkinlerde yapilan caligmalarda intraoral fibromlar
yaygin goriilmektedir (4). Yetiskinler ile birlikte ¢ocuklarin
dahil edildigi az sayidaki ¢alismada ihmal edilmis hijyen, dis
eti hiperplazisi, dis eti iltihabi, oral mukoza fibromalari, mine
pitleri bulunmustur (5). Bu ¢alismanin amaci, TSC tanist almis
pediatrik hastalarda goriilen mine pitleri, mine hipoplazisi ve
intraoral fibrom gibi agiz i¢i bulgulari tanimlamak, bu bulgularin
goriilme sikligint belirlemek ve yas, cinsiyet gibi demografik
degiskenlerle iliskilerini degerlendirmektir.

Materyal ve Metodlar

Calismanin  6rneklemini Bursa Uludag Universitesi Dis
Hekimligi Fakiiltesi Pedodonti Klinigi’ne basvuran; Bursa
Uludag Universitesi Tip Fakiiltesi Cocuk Sagh@i ve Hastaliklart
Anabilim Dali, Cocuk Norolojisi Bilim Dali tarafindan
izlenen; TSC tanili ve ebeveynlerinden yazili onam alinmisg
¢ocuk hastalar olusturmustur. Calisma i¢in hazirlanmis onam
formunu imzalamay1 kabul etmeyen ebeveynlerin g¢ocuklar
calismaya dahil edilmemistir. Hedeflenen 6rneklem biiyiikliigi,
G*Power yazilimi (stirim 3.1.9.7) kullanilarak yapilan giig
analizi ile belirlenmistir. Bu tanimlayici ¢alismada, orta etki
biiyiikliigiindeki (Cohen’s d = 0,50) farklarin tespit edilebilmesi
icin %95 giiven diizeyi (0=0,05) ve %80 gii¢ (1-f=0,80) esas
alinmistir. Yapilan hesaplamalar sonucunda ¢alismada en az 15
hastanin degerlendirilmesinin yeterli olacag: tespit edilmistir.

Hastalarin yas ve cinsiyet gibi demografik ozelliklerine ek
olarak; intraoral fibrom varligi, aftéz iilser mevcudiyeti, mine
pitleri, mine hipoplazisi ve ¢iiriik varligi gibi dental sert ve
yumusak doku bulgulari, ¢ocuk dis hekimi tarafindan klinik
muayene ile degerlendirilmistir. Tim degerlendirmeler standart
muayene protokolii dogrultusunda gergeklestirilmis ve bulgular
yapilandirilmis kayit formuna kaydedilmistir. Agiz i¢i bulgusu
tespit edilen hastalardan intraoral fotograflar alinmistir.
Hastalara iliskin tuberoskleroz kompleksiyle baglantili tanisal
klinik semptomlar, eslik eden klinik durumlar ve nébet tiplerine
ait veriler, cocuk noéroloji uzmanlari tarafindan caligmaya
yonelik yonlendirme saglanan kontrol randevusu sirasinda hasta
kayitlari iizerinden sistematik olarak dokiimante edilmistir.

istatistiksel Analiz

Tiim verilerin analizi IBM Sosyal Bilimlerde Istatistik
Paket Programi (SPSS) siirim 26.0 yazilimi kullanilarak
gerceklestirilmis olup, istatistiksel anlamlilik diizeyi p <0,05
olarak belirlenmistir. Siirekli degiskenler ortalama =+ standart
sapma ile, kategorik degiskenler ise sayt (n) ve ylizde (%)
seklinde tanimlayici istatistiklerle raporlanmigtir.

Toker Tuntuct ve ark. Tuberoskleroz Kompleksi Tanili Pediatrik Hastalarda intraoral Bulgularin Degerlendirilmesi

Arastirmanin Etik Yonii

Bu tanimlayici ¢aligma, Helsinki Bildirgesi’nin etik ilkelerine
uygun sekilde yiiriitiilmistiir. Caligmaya katilan tiim bireyler ve
aileleri ¢alisma amaci, uygulanacak prosediirler, olasi riskler ve
beklenen yararlar konusunda bilgilendirilmis; yazili onamlari
alinmistir. Calisma protokolii, Bursa Uludag Universitesi
Tip Fakiiltesi Saglik Arastirmalart Etik Kurulu tarafindan
onaylanmistir (Onay No: 2025/976/20-8).

Bulgular

Calismaya toplam 15 ¢ocuk dahil edilmistit. Orneklemin
%60’ m1 (n=9) kizlar, %40’ m1 (n=6) erkekler olusturmaktadir.
Cocuklarin yas i¢in ortanca degeri dokuz yildir (minimum: 4
yil — maksimum: 19 yil). Tan1 yaginin ortanca degeri ise bes
aydir (minimum: 0 ay — maksimum: 48 ay) ve bu hastalarin besi
(%33,33) antenatal donemde tani almistir. TSC’li ¢ocuklarin
demografik ozellikleri ve tani yaslarinin toplam ve cinsiyete
gore dagilimi Tablo 1’de gosterilmektedir.

Tablo 1. Tuberoskleroz kompleksi tanili gocuklarin demografik
ozellikleri ve tan1 yaslarinin dagilimi

Demografik ve tamitici veriler Cinsiyet Ortanca Min-Maks
Kiz 12 4-17
Yas (y1l) Erkek 8 8-19
Toplam 9 4-19
Kiz 5 0-18
Tani yas1 (ay) Erkek 4 0-48
Toplam 5 0-48

Mine piti, ¢ocuklarn 3’tinde (%20) saptanmis olup, mine piti
goriilen tim dislerin daimi dis oldugu belirlenmistir. Mine
hipoplazisi ise yalnizca bir olguda (%6,67) tespit edilmistir.
Daimi dislerde gdzlenen mine piti ve mine hipoplazisi drnekleri
Sekil 1’de sunulmaktadir.

Sekil 1. Tuberoskleroz kompleksi tanili hastalarda gozlenen agiz igi
bulgular: (a) Mine piti, (b) Mine hipoplazisi.
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Cocuklarm higbirinde intraoral fibrom veya aftdz ilserasyon
izlenmemistir. Ayrica, hastalarin bir ¢ocuk dis hekimi tarafinda
diizenli takip edilmedigi ve ¢ocuklarin 12’sinde (%80) tedavi
edilmemis dis ¢iiriigii bulundugu belirlenmistir. Mine piti, mine
hipoplazisi ve diger intraoral sert ve yumusak doku bulgularinin
cinsiyete gore dagilimi Tablo 2’de gdsterilmektedir. Mine pitleri,
kiz hastalarin (n,=9) %]11,1"inde (1/9) ve erkek hastalarin (n,=6)
%33,33’tinde (2/6) saptanmugtir.

Tablo 2. Tuberoskleroz kompleksi hastalarinda intraoral bulgular

intraoral Bulgular Cinsiyet n (%)
Kiz 1 6,67
Mine piti Erkek 2 13,33
Toplam 3 20
Kiz 0 0
Mine hipoplazisi Erkek 1 6,67
Toplam 1 6,67
Kiz 0 0
Intraoral fibrom Erkek 0 0
Toplam 0 0
Kiz 0 0
Aftoz iilser Erkek 0 0
Toplam 0 0
Kiz 7 46,67
Ciirtik Erkek 5 33,33
Toplam 12 80,00

Cocuklarda TSC’ye iligkin ilk klinik tani bulgulari, eslik eden
klinik durumlar ve nébet tiplerine ait veriler Tablo 3’te yer
almaktadir.

Tablo 3. Tuberoskleroz kompleksi tan1 ve takip siirecine iliskin bulgular

Kiz Erkek Toplam
Cinsiyet Bulgular n (%) n (%) n (%)
Rabdomyom 4(26,67) | 4(26,67) | 8(53,33)
Hipomelanotik makiil | 8 (53,33) | 5(33,33) | 13 (86,67)
Tan1 klinik Subepandimal nodil | 7 (46,67) 3(20) 10 (66,67)
semptomu Epilepsi nobeti 4(26,67) | 1(6,67) | 5(33,33)
Multiple renal kist 0 1(6,67) 1(6,67)
Anjiyofibrom 3(20) 3(20) 6 (40)
West sendromu 6 (40) 1(6,67) | 7(46,67)
Eslik eden Otizm 5(33,33) 0 5(33,33)
klinik durumlar | Ogrenme giicliigii 7 (46,67) | 4(26,67) | 11(73,33)
Epilepsi 2(13,33) | 4(26,67) 6 (40)
Spazm 5(33,33) | 1(6,67) 6 (40)
. . Fokal 1(6,67) | 2(13,33) 3(20)
Nobet tipi ;
Jeneralize 2(13,33) | 2(13,33) | 4(26,67)
Nobetsiz 1(6,67) 1(6,67) | 2(13,33)
Tartisma

Tuberoskleroz kompleksi tanili ¢ocuklarda en sik bildirilen
oral bulgulardan biri mine pitleridir. Calismamizda mine piti
prevalanst %20 (3/15) olarak saptanmis ve pitlerin tamaminin
daimi dislerde goriildiigii belirlenmistir. Benzer sekilde, alt1 ay—6
yil 11 ay aras1 TSC’li ¢ocuklarin degerlendirildigi bir ¢caligmada
mine piti orant %17,7 olarak rapor edilmistir (6). Bu benzer
oranlar, mine pitlerinin TSC’li ¢ocuklarda sik goriilen bir oral
bulgu oldugunu desteklemektedir. Bununla birlikte, drneklem
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yas dagilimindaki farkliliklar mine pitlerinin  goriildagi
dentisyon donemini etkileyebilmektedir. Nitekim Gosnell ve
ark.’nin ¢alismasinda mine pitleri daha kii¢iikk yas grubunda
stit dentisyonda bildirilirken, ¢alismamizda yas araliginin daha
ileri olmasi nedeniyle pitlerin yalnizca daimi diglerde saptanmis
olmast olasidir. Caligmamizda ayrica intraoral fibrom ve
aftoz ilser gozlenmemistir. Bu durum, TSC’de oral yumusak
doku bulgularinin her olguda goriilmeyebilecegini ve klinik
spektrumun heterojen oldugunu diisiindiirmektedir.

Caligmamizda katilimcilarin %80’inde tedavi edilmemis dis
¢lirigli saptanmistir. Bunakarsin Gosnell ve ark.’nin ¢alismasinda
clirik varligi %12,9 olarak bildirilmistir (6). Bu farklilik;
calisma popiilasyonlarinin yas araligi ve sosyodemografik
ozelliklerinin yani sira, agiz hijyeni aliskanliklart ve dental
bakim hizmetlerine erisim gibi faktorlerden etkilenmis olabilir.
Ayrica literatiirde cocuklarin %53’liniin daha o6nce hi¢ dis
hekimi muayenesi olmadigi rapor edilmistir (6). Bu bulgu,
TSC’li ¢ocuklarda diizenli dental izlemin siirdiiriilebilmesinde
giicliikler yasanabilecegini gostermektedir. Calismamizda
¢lirtik prevalansimin yiiksek bulunmasi ise bu hasta grubunda
erken donemde koruyucu programlara yonlendirmenin, aile
destekli agiz hijyeni egitiminin gii¢lendirilmesinin ve diizenli
dis hekimi kontrollerinin saglanmasimin Onemini ortaya
koymaktadir. Bu bulgular genel olarak degerlendirildiginde,
TSC’li ¢ocuklarda mine defektlerinin yani sira ¢iiriik yiikiiniin
de klinik agidan anlamli diizeyde olabilecegi ve koruyucu agiz-
dis saglig1 yaklasimlarinin erken dénemde baslatilmasi gerektigi
anlagilmaktadir.

Tuberoskleroz kompleksi hastalarinda oral bulgular, 6zellikle
mine defektleri ve yumusak doku lezyonlari agisindan genis
bir klinik spektrum gosterebilmektedir. Taga ve ark.’nin 42
TSC hastasin1 degerlendirdigi ¢alismada, olgularin yaklasik
%S57’sinde oral bulgu saptandigi; mine piti prevalansinin %23,8
ve intraoral fibrom prevalansinin %40,5 oldugu bildirilmistir
(7). Caligmamizda ise mine piti prevalanst %20 olarak
saptanmis ve mine pitlerinin tamaminin daimi dislerde izlendigi
belirlenmistir. Bu bulgu, mine pitlerinin TSC’de sik goriilen
dental bulgulardan biri oldugunu desteklemekte ve literatiirle
uyum gostermektedir. Bununla birlikte, iki ¢alisma arasindaki
oran farkliliklarinin; Orneklem biytikligi, yas dagilimi,
olgularm klinik siddet spektrumu ve kullanilan degerlendirme
yontemleri (6rn., muayene standardizasyonu, goriintiileme
siklig1) gibi degiskenlerle iligkili olabilecegi disiiniilmektedir.

Taga ve ark.’nin c¢alismasinda intraoral fibrom prevalansinin
yiiksek bulunmasi, TSC’de yumusak doku lezyonlarmin klinik
acidan 6nemli bir oral bulgu olabilecegini gostermektedir (7).
Buna karsin calismamizda intraoral fibrom izlenmemistir.
Bu farklilik, popiilasyonlarin yas 6zellikleri ile agiklanabilir.
Nitekim s6z konusu calismada ortalama yas 27,8+14,6 yil
olup eriskin agirlikli bir 6rneklem degerlendirilmistir. Buna
karsilik calismamiz pediatrik yas grubuna odaklanmistir. Bu
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durum, TSC’de oral yumusak doku lezyonlarinin daha ileri
yaslarda daha belirgin hale gelebilecegini ve erken dénemde
oral bulgularin daha ¢ok mine defektleri iizerinden ortaya
cikabilecegini diisliindiirmektedir. Ayrica mine pitleri ve oral
fibromlarin tanisal 6nemine dikkat ¢ekilmesi, bu bulgularin
dis hekimleri tarafindan TSC’nin erken tanisina katki
saglayabilecegini gdstermektedir (7).

Tuberoskleroz kompleksi hastalarinda oral bulgularin siklig1 ve
spektrumu farkli yas gruplarinda degiskenlik gosterebilmekle
birlikte, mine defektleri ve yumusak doku lezyonlari en sik
bildirilen bulgular arasindadir. Korporowicz ve ark.’nin
1,1-42,7 yas araliginda 60 TSC hastasint ve 60 saglikli
bireyi karsilastirdigi ¢aligmada; TSC grubunda oral mukozal
fibromlarin (%10,0), mine pitleri ve insizal kenar hipoplazisinin
(%41,7) ve dis asimnmasimin (%35,0) kontrol grubuna kryasla
anlamli diizeyde daha sik goriildiigi bildirilmistir  (5).
Calismamizda mine piti prevalansinin %20 olarak saptanmasi,
TSC’de mine defektlerinin yaygmligini desteklemekle birlikte,
oranlarin Korporowicz ve ark.’nin bildirdigi degerlerden daha
diistik bulunmasi; 6rneklem biiyiikligii, yas dagilimi ve mine
defektlerinin tanimlanma/ siniflandirilma farkliliklari ile iligkili
olabilir. Nitekim Korporowicz ve ark.’nin ¢alismasinda mine
defektleri yalmizca pitlerle sinirli olmayip insizal kenarlarda
mine kaybi ve dis aginmasini da kapsayan daha genis bir fenotip
olarak degerlendirilmistir (5). Calismamizda intraoral fibrom
saptanmamustir. Bu farklilik, olgularin yas 6zellikleri, hastaligin
klinik siddet spektrumu ve lezyonlarmn degerlendirilme
yontemlerindeki farkliliklardan  kaynaklanabilir.
birlikte intraoral fibrom saptanmamasi, TSC oral bulgularinin
heterojen bir dagilim gosterebilecegini ve pediatrik olgularda
yumusak doku lezyonlarinin her zaman belirgin klinik bulgu
vermeyebilecegini de diisiindiirmelidir.

Bununla

Sonuc

Caligmamiz, Tirkiye’de TSC’de oral bulgulari degerlendiren
ilk pediatrik olgu serisi olmasi agisindan 6nem tagimaktadir. Bu
calismada mine piti gibi dental bulgularin erken yas grubunda
goriilebildigi gosterilirken, higbir olguda intraoral fibrom veya
aftoz tilserasyon izlenmemistir. Bu durum, oral fibromlarin daha
cok erigkin doneme dogru ortaya ciktigi yoniindeki literatiir
bilgisini desteklemektedir (4). Benzer sekilde Gosnell ve
ark., siit dislerinde mine piti varhigimi ¢ocuklarmn %17,7’sinde
saptamis; buna karsin intraoral fibrom tespit etmemistir (6).

Tuberoskleroz kompleksi, her ¢ocukta farkli sistemik bulgular
ile ortaya ¢ikabileceginden tani gecikmelerinin dnlenmesi adina
ozellikle dis hekimlerinin TSC’ye 6zgii oral bulgular konusundaki
farkindalig1 6nemlidir. Dental mine pitleri ve intraoral fibromlar
gibi klinik oral bulgularin dogru sekilde taninmasi, hastaligin

Toker Tuntuct ve ark. Tuberoskleroz Kompleksi Tanili Pediatrik Hastalarda intraoral Bulgularin Degerlendirilmesi

erken tanisina katki saglayarak uygun tarama programlariin,
tedavinin ve genetik danmismanligin  erken donemde
baslatilmasina olanak taniyabilmektedir (8). Bu baglamda,
sistemik bulgulart belirgin olmayan olgularda ilk basvurunun
dis hekimine olabilecegi géz 6nlinde bulundurulmalidir. Mine
piti, intraoral fibrom gibi bulgular saptandiginda hastalarin
cocuk ndrolojisi poliklinigine yonlendirilmesi dnemlidir. Ayrica,
olasi oral lezyonlarin 6nlenmesi ve erken saptanabilmesi igin de
agiz-dis hijyeni uygulamalart ve diizenli dis hekimi kontrolleri
gereklidir (9).
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ABSTRACT

0z

Introduction: Sustainable protein sources such as plant-based alternatives,
edible insects, algae, and cultured meat have gained global attention;
however, food neophobia remains a major psychological barrier to their
acceptance. This study aimed to evaluate the effect of an educational
intervention on sustainability and alternative food sources on food
neophobia and the desire to consume different alternative food groups in
nutrition and dietetics students.

Material and Methods: This quasi-experimental study included female
university students allocated to a control group (CG, n = 44) and a study
group (SG, n = 26). The SG received a seven-week structured education
program (30 min/week) covering sustainability, planetary health, and
alternative protein sources. The Food Neophobia Scale (FNS) and a
researcher-developed alternative food consumption questionnaire were
administered before and after the intervention. Appropriate statistical tests
and effect sizes (Cohen’s d) were used.

Results: After the intervention, the SG demonstrated significant increases
in consumption scores for plant-based, familiar animal-based, and
alternative animal—plant-based foods compared with both the baseline and
the CG (p < 0,05). Total FNS scores in the SG showed only a slight, non-
significant reduction, and no significant post-intervention differences in
overall neophobia were identified between groups.

Conclusion: Short-term, information-based education can enhance
willingness to try sustainable alternative foods but appears insufficient to
meaningfully reduce deeply rooted food neophobia. Long-term exposure-
based or sensory-focused interventions may be necessary.

Keywords: Alternative proteins, nutrition education, food neophobia,
edible insects, sustainability

Giris: Bitki temelli iriinler, yenilebilir bocekler, algler ve kiiltiirlenmis
et gibi siirdiiriilebilir protein kaynaklarina ilgi artmaktadir; ancak besin
neofobisi bu yeni besinlerin kabuliinde onemli bir psikolojik engel
olusturmaktadir. Bu calisma ile beslenme ve diyetetik Ggrencilerinde
strdiirtilebilirlik ve alternatif besin kaynaklarina yonelik bir egitim
miidahalesinin, besin neofobisi ve farkls alternatif besin gruplarini tiikketme
istegi tizerindeki etkisini degerlendirmek amaglanmistir.

Materyal ve Metodlar: Bu yar1 deneysel ¢alismada, kontrol grubu (KG,
n = 44) ve c¢alisma grubu (SG, n = 26) olmak tizere iki gruba ayrilan
kadin tiniversite 6grencileri yer almistir. Calisma grubu, siirdiiriilebilirlik,
gezegen sagligl ve alternatif protein kaynaklarmi kapsayan yedi haftalik
yapilandirilmis bir egitim programina (haftada 30 dakika) katilmistir.
Egitim 6ncesinde ve sonrasinda Gida Neofobisi Olgegi (FNS) ve arastirmact
tarafindan gelistirilen alternatif gida tiiketimi anketi uygulanmistir. Uygun
istatistiksel testler ve etki biiytikliikleri (Cohen’in d’si) kullanilmustir.

Bulgular: Egitim sonrasinda, SG grubu, hem baslangi¢ durumuna hem
de CG grubuna kiyasla bitkisel bazli, tanidik hayvansal bazli ve alternatif
hayvansal-bitkisel bazli gidalarin tiketim puanlarinda anlamli artislar
gostermistir (p<0,05). SG grubunda toplam FNS puanlarinda yalnizca
hafif, anlamli olmayan bir azalma goriilmiis ve gruplar arasinda genel
neofobi agisindan egitim sonrasinda anlamli bir fark saptanmamustir.

Sonug: Kisa vadeli, bilgiye dayali egitim, siirdiiriilebilir alternatif gidalar1
deneme istegini artirabilir; ancak koklii gida fobisini anlamli diizeyde
azaltmak igin yeterli degildir. Uzun vadeli, maruz kalmaya dayali veya
duyusal odakli egitimler gerekli olabilir.

Anahtar Sozciikler: Alternatif proteinler, beslenme egitimi, besin
neofobisi, yenilebilir bocekler, stirdiiriilebilirlik
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Introduction

The increasing world population brings various challenges,
particularly related to nutrition and access to healthy food.
Ensuring not only sufficient food but also nutritionally
adequate and safe diets has become a growing concern for
countries. At the same time, human nutrition is tightly linked to
environmental sustainability. Food production is one of the main
drivers of global environmental change: agricultural activities
occupy approximately 40% of the world’s land surface, account
for roughly 30% of greenhouse gas (GHG) emissions, and
use approximately 70% of global freshwater resources (1).
Sustainable diets are defined as diets with low environmental
impact that contribute to food and nutrition security and healthy
lives for present and future generations. They are nutritionally
adequate, safe and healthy, respectful of biodiversity and
ecosystems, culturally acceptable, economically fair, and
affordable, while optimizing natural and human resources
(2). Climate change is expected to further alter agricultural
productivity and increase the risk of future food shortages (3).

The traditional Mediterranean Diet has attracted attention
as a model that can promote both health and environmental
sustainability and is characterized by a high consumption
of plant foods (grains, legumes, nuts, fruits, vegetables, and
herbs), limited red and processed meat, moderate intake of fish,
eggs, white meat, and dairy products, and olive oil as the main
source of fat, with moderate wine consumption where culturally
acceptable (4,5). Evidence suggests that plant-forward dietary
patterns are associated with better health outcomes and lower
environmental footprints (6-8).

However, food insecurity today is not limited to undernutrition;
it coexists with a global epidemic of overweight and obesity,
largely driven by unhealthy dietary patterns (2). The growing
demand for high-quality protein in a resource-constrained world
has prompted interest in alternative food sources. These include
entomophagy (edible insects), microalgae, cultured (cell-based)
meat, plant-based meat alternatives, and novel single-cell protein
sources such as bacteria (9—11). These alternatives have been
suggested as promising solutions to the environmental burdens
associated with conventional livestock production, including
land use, water use, and GHG emissions (12—14).

Food neophobia is the avoidance and/or reluctance to eat new
foods (15). Despite these potential benefits, consumer acceptance
of alternative food sources remains limited. A key psychological
barrier is food neophobia, defined as the avoidance of and/or
reluctance to eat new foods (16).

Food neophobia is influenced by age, gender, education,
income, culture, and level of urbanization and has important
implications for dietary variety and healthy eating (17-19).
Food neophobia often coexists with strong feelings of disgust,
which can powerfully deter individuals from trying insect-
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based products. Individuals who have tried edible insects
show lower food neophobia, suggesting that exposure reduces
resistance (16). Food neophobia and disgust—not hunger—
predict willingness to consume insect protein (20). Similarly, the
acceptance of cultured meat is shaped by perceived naturalness,
disgust, trust, and neophobia, and emphasizing its similarity
to conventional meat has been suggested as a way to enhance
consumer acceptance (21).

Education and targeted information are identified as key
strategies for reducing food neophobia and improving openness
to novel and sustainable foods, including alternative proteins
(9,22,23). Knowledge related to nutrition, production processes
and environmental impacts, along with opportunities to visually
encounter or taste unfamiliar foods, may enable consumers
to reconsider initial negative attitudes toward novel foods
(9,18,22,23). This is particularly relevant in cultures where
insects or other alternative protein sources are not traditionally
consumed, as targeted educational interventions have been
shown to increase awareness, reduce food neophobia and
enhance willingness to try such foods (16,23,24). This lack
of adequate education and exposure underscores the need for
targeted, evidence-based interventions to support informed
decision-making and improve openness to sustainable food
innovation.

This study aimed to investigate whether an educational
intervention focusing on sustainability, planetary health, and the
nutritional and technological characteristics of alternative food
sources leads to changes in food neophobia and willingness
to consume plant-based, familiar animal-based, and novel
alternative animal- and plant-based foods among nutrition and
dietetics students.

Material and Methods

The study was conducted between 10 November 2023 and 12
January 2024 with first-year (n=44; control group, CG) and second
year (n=26; study group, SG) female Nutrition and Dietetics
students from the Faculty of Health Sciences, Baskent University.
Only women who voluntarily agreed to participate were included
in the study, as female students constitute the majority in nutrition
and dietetics programs, thereby ensuring sample homogeneity.
Ethical approval was obtained from the Basket University
Institutional Review Board and Ethics Committee (Project No:
KA23/348) in October 24, 2023. The SG received a structured
seven-week educational intervention delivered for 30 minutes
per week, covering the effects of global population growth on
nutrition, characteristics of organic and conventional agriculture,
hidden global hunger and its health implications, edible wild
plants and grain analogues, plant-based meat alternatives, cultured
meat and meat products, macro- and microalgae, and edible
insects. The program also included information on the macro and
micronutrient profiles of these alternative foods, their traditional
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and emerging uses in different countries, and current evidence
regarding their potential health effects.

Food Neophobia Scale (FNS) and consumption of some
alternative foods were asked before and after education. The same
questionnaire was applied to CG. FNS and consumption of some
alternative foods before and after education for SG, and SG-CG
was compared.

The Food Neophobia Scale (FNS) was originally developed by
Pliner and Hobden in 1992 (15) (15), and its Turkish adaptation
was conducted by Duman et al. in 2020 (17).

The FNS consists of 10 items. All items are 7-point Likert type
and the answers are 7 points=Strongly agree, 6 points=Agree, 5
points=Very slightly agree, 4 points=Undecided, 3 points=Very
slightly disagree, 2 points=Disagree, 1 point=Strongly disagree.
Cronbach’s alpha internal consistency coefficient for the integrity
of the FNS was found to be 0,614. The correlation of all items with
the total score is positive and above 0,40. As the score individuals
receive from the scale increases, their fear of eating new foods
also increases. Accordingly, the minimum score and maximum
score to be obtained from the food neophobia scale can be 10 and
70, respectively (17).

Participants’ thoughts and consumption tendencies regarding
alternative foods were evaluated through a structured questionnaire
developed by the researchers, consisting of three sections. The first
section included plant-based foods, the second section comprised
familiar animal-based foods, and the third section consisted of
unfamiliar or novel animal-based foods. Responses were rated
on a three-point Likert scale, where ‘I don’t eat’=1 point, ‘I can
try’=2 points, and ‘I consume’=3 points. Higher scores indicated
a greater willingness to try or consume these foods. Participants
could obtain 23-69 points for plant-based foods, 6—18 points for
familiar animal-based foods, and 24-72 points for alternative
animal- and plant-based foods, with a total possible score ranging
from 53 to 159. Plant-based foods included quinoa, amaranth,
chia, buckwheat, stinging nettle, cactus fruit, shepherd’s bag,
wild chard, hibiscus, mistletoe, burdock, boilweed, chives, radish
grass, wheatgrass, madimak, mushroom, soybeans, soy milk, tofu,
tempeh, oats, and oat milk. Familiar animal-based items included
mussels, liver, shrimp, calamari, squid, fish eggs, and brain. The
alternative animal- and plant-based category included plant-based
meat, cultured meat, scorpion, bee, grasshopper, cricket, seaweed,
wasp, cockroach, and Lepidoptera.

Statistical analyses were carried out using the IBM SPSS
Statistics 25 package program (IBM Corp. Released 2017. IBM
SPSS Statistics for Windows, Version 25.0. Armonk, NY: IBM
Corp.). As descriptive statistics, frequency (n) and percentage
(%) values were used for categorical variables. The Shapiro—
Wilk normality test was applied to assess the distribution of
numerical variables. For variables showing normal distribution,
mean + standard deviation values were reported. For hypothesis
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testing, Student’s t-test was used to compare the means of
two independent groups when parametric assumptions were
satisfied, and the Mann—Whitney U test was used when they
were not. In comparing the pre- and post-education scores
within the intervention group, the paired t-test was applied under
parametric conditions, while the Wilcoxon Signed-Rank test
was preferred when assumptions were not met. Pearson’s Chi-
Square test was used for categorical variables when conditions
allowed, and the Freeman—Halton (Fisher’s Exact) test was
used otherwise. Correlation analyses were performed using
Pearson’s correlation for normally distributed variables and
Spearman’s correlation for non-normally distributed variables.
A Type I error rate of a=0,05 was adopted for all statistical
tests. Sample size calculations were performed using effect size
estimates proposed by Cohen, and analyses were conducted
using the GPower 3.1.9.4 program. The posthoc power (1-f)
calculated for the available sample (n=23) was 0,50, indicating
that the study had limited statistical power to detect medium-
sized effects. In addition to p-values, effect sizes were calculated
to evaluate the magnitude of change in neophobia scores. For
within-group (before-after) comparisons, Cohen’s d for paired
samples was calculated. Effect sizes were interpreted according
to Cohen’s criteria, where 0,20 indicates a small effect, 0,50 a
medium effect, and 0,80 a large effect.

Results

In this study, the demographic and anthropometric characteristics
of the participants were first examined to compare baseline
similarities between the groups. The mean age of the SG and
CG was 20,7+1,59 and 18,8+1,26 years (p<0,05). The mean
BMI of the participants was 19,9+2,67 kg/m 2 for the study and
21,143,2 kg/m 2 for the control group (p>0,05). Anthropometric
measurements calculated based

were on participants’

self-reported data.

Participants’ eating behaviors are presented in Table 1. The
mean number of main meals was similar between the study
group (SG: 2,4+0,5) and the control group (CG: 2,3+0,7,
p>0,05). Likewise, the mean number of daily snacks did not
differ between groups (SG: 1,6+0,9; CG: 1,7+1,0, p>0,05).
There was no statistically significant difference between the CG
and SG in terms of the distribution of daily main meal (p=0,358)
and daily snack frequency (p=0,561). Most participants reported
no food discrimination (SG: 77,0%; CG: 75,0%), and no vegan
or vegetarian individuals were present in either group. A small
proportion reported low (SG: 11,5%; CG: 6,8%) or high (SG:
11,5%; CG: 15,9%) consumption of animal-based foods.
Cleanliness was the most important food selection criterion for
both groups (SG: 42,3%; CG: 45,5%), followed by satiety. In
terms of world cuisine preference, Turkish cuisine ranked first
(SG: 57,7%; CG: 81,8%), followed by Italian cuisine (SG:
50,0%; CG: 18,2%).
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Table 1. Participants’ eating behaviors

SG (n: 26) CG (n: 44)
Participants’ eating behaviors % SD | g SD p
Number of meals 2,4 0,5 123 0,7 0,664
Number of snacks 1,6 0,9 | 1,7 1,0 0,718
Frequency of meal N % | N %
1 - - 4 9,2
2 16 61,5 | 23 52,4 0.358
3 10 | 38,5 17 38,4
Frequency of snacks
None 3 11,5 2 4.5
1 8 30,8 | 20 | 455
2 12 46,2 | 16 | 36,4 | 0,561
3 3 11,5 6 13,6
Eating habits
No food discrimination 20 77,0 | 33 75,0
Not eating vegetables - - 2,3
Low consumption of animal sources 3 11,5] 3 6,8
High consumption of animal sources 3 11,5 15,9
Food selection criteria
1. Being clean 11 42,3 | 20 45,5
2. Being satisfying 8 30,8 | 13 29,6
World cuisine preference
1. place Turkish cuisine 15 57,7 | 36 81,8
2. place Italian cuisine 13 50,0 | 8 18,2

p<0.05

The average consumption scores of plant-based, familiar
animal-based, and alternative animal- and plant-based foods for
both groups are summarized in Table 2. While no meaningful
change was observed in the control group, the study group
showed statistically significant increases in the consumption
scores of plant-based foods (p=0,005), familiar animal-based

foods (p<0,001), and alternative animal- and plant-based foods
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(p<0,001) after the education. When the post-education scores of
the study group were compared with the control group, the study
group continued to display significantly higher scores for plant-
based (p=0,032), similar animal-based (p=0,012), and alternative
animal- and plant-based foods (p=0,002). These findings indicate
that educational intervention effectively increased participants’
willingness to consume alternative and plant-based foods.

Table 3 shows the food consumption scores of the study
group before and after the education and the control group.
The consumption scores of plant-based foods and known
animal-based foods of the individuals in the control group are
statistically significantly lower than the post-education scores of
the study group. No statistical difference was observed between

the consumption scores of alternative plant-based and animal-
based foods.

The comparison of neophobia scores before and after the
education is presented in Table 4. Although several items showed
statistically significant differences in the study group after the
education, the magnitude of these changes was generally small
according to Cohen’s d effect sizes. Items 2, 4, 5, 6, 7, and 10
demonstrated statistically significant reductions in neophobia
scores (p<0,05), but their effect sizes ranged from very small
(d=0,032-0,085) to small-medium (d=0,175-0,468), indicating
limited practical impact. The largest effect was observed in
Item 6 (d=0,468), corresponding to a small-to-moderate effect
size. Total neophobia scores did not change significantly after
education (45,4 £4,9 vs. 43,5+ 6,1, p=0,213), and the effect size
for the total score was small (d=0,226). When post-education
scores of the study group were compared with the control group,
significant differences were detected in several items (Q1, Q2,
Q3, Q7, and Q8; p<0,05); however, no significant difference

Table 2. The average consumption scores of plant-based, familiar animal-based, alternative animals for control and study groups

Study group Control group
BE AE
Foods b4 SD x SD p* x SD p’
Plant based 2,2 0,3 2,2 0,6 0,005 2,0 0,3 0,032
Similar animal-based food 2,2 0,4 2.3 0,4 <0,001 1,9 0,6 0,012
Alternative animal and plant based 1,1 0,2 1,2 0,3 <0,001 1,0 0,1 0,002
Total points 1,7 0,1 1,8 0,2 0,066 1,6 0,2 0,002
1P<0,05; BE: before education; AE: after education; p*: before and after education, p®: study group after education, and control group
Table 3. Food consumption scores of the study group before and after the education and the control group
Study group Control group
BE AE
Foods % SD % SD p* Cohen’sD Effect size % SD p’
Plant based 50,9 5,8 53,7 8,3 0,062 0,006 VS 46,7 7,4 <0,001
Similar animal-based food 13,1 2,1 13,7 2,3 0,151 -0,291 -SL 11,7 3,4 0,012
Alt. animal and plant based 282 3,4 28,8 5,6 0,419 -0,906 -LG 27,6 5,0 0,975
Total 92,1 7,5 96,2 12,5 0,005 -0,471 - SLM 86,0 12,6 0,002

'P<0,05; BE: before education; AE: after education; VS: very small; SL: small; SLM: small to moderate; LG: large; p*: before and after education; p’: study group after education, and

control group
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Table 4. Comparison of neophobia scores in the study and control groups
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Study group Control group
BE AE

Neophobi % SD % SD p* Cohen’s D Effect size % SD p’

Q1 4,8 1,7 4,6 1.4 0,077 0,085 VS 4,3 1,9 0,036
Q2 3,6 1,6 3,5 1,1 0,033 0,050 VS 3,1 1,7 0,009
Q3 43 2,2 3,9 1,8 0,087 0,185 VS 4,5 2,2 0,047
Q4 5,6 1.4 5,5 1,5 0,002 0,057 VS 4,8 1,9 0,087
Q5 32 2,1 2,9 1,6 0,002 0,175 SL 32 1,8 0,565
Q6 6,0 1,0 5,5 1,2 0,004 0,468 SLM 4,9 1,8 0,138
Q7 3,7 2,0 3,5 1,5 0,021 0,082 VS 3,1 2,1 0,010
Q8 4,1 1,9 4,0 1,7 0,212 0,018 VS 4,0 2,1 0,035
Q9 39 2,1 4,1 1,9 0,205 -0,097 -VS 39 2,1 0,203
Q10 6,3 0,8 59 1,4 0,010 0,032 SLM 53 1,7 0,156
Total 45,4 4,9 43,5 6,1 0,213 0,226 SL 41,1 5,8 0,802

P <0,05; BE: before education; AE: after education; VS: very small; SL: small; SLM: small to moderate; p*: before and after education; p’: study group after education; and control

group comparison group after education and control group comparison.

was found in total neophobia points (p=0,802). These findings
indicate that the educational intervention led to minor reductions
in item-level food neophobia but did not result in a substantial
overall change in total neophobia levels.

Discussion

Efforts to avoid food neophobia can also be accepted as part
of the sustainability concept, in which consumers have new
foods to choose from to reduce scarcity of particular food types
(22). The study by Laureati et al. (25) demonstrates that the
acceptance of novel and sustainable foods is a multidimensional
process shaped by the interplay of neophobia, disgust, perceived
naturalness, sensory expectations, knowledge level, and social
In this study, although the educational intervention
significantly increased participants’ willingness to consume
plant-based foods, familiar animal-based foods, and alternative
animal—plant-based foods, it did not produce a meaningful
reduction in overall food neophobia scores. While several
item-level improvements were detected, the total neophobia
score in the study group showed only a slight, non-significant
decrease after education, and no significant difference was found
between the study and control groups after the intervention.
These outcomes suggest that the training exerted a limited effect
on modifying neophobic behavior, indicating that short-term
educational content may not be sufficient to induce measurable
behavioral change. Mosikyan et al. (26) showed that acceptance
of novel foods is shaped by psychological factors, sensory
expectations, and cultural norms, and that education alone
rarely changes behavior without tasting or repeated exposure.
Although awareness and willingness to try alternative foods
increased, overall neophobia did not significantly decline, likely
due to persistent affective barriers such as disgust and perceived
unnaturalness. Hartmann and Siegrist (27) similarly emphasize
that consumers’ acceptance of sustainable protein sources
is strongly influenced by neophobia, perceived naturalness,
and affective reactions such as disgust, which often outweigh

24

norms.

informational efforts—supporting the limited change observed
in this study. Previous research has shown that, particularly
for insect-based foods, disgust can be a stronger predictor of
avoidance than food neophobia itself (16,25,28).

In the present study, participants’ reluctance toward alternative
animal-based foods such as insects may be attributed to both
neophobia and disgust. As Turkish cuisine traditionally does not
include edible insects, cultural unfamiliarity likely amplified
these reactions, consistent with findings from Alhujaili et al. (29)
who reported that disgust, food neophobia, and lack of cultural
exposure are among the strongest barriers to entomophagy
acceptance.

Reducing food neophobia generally requires repeated exposure
and sensory experiences, as information-based education alone
is rarely sufficient to change avoidance of novel foods (25-27).

Previous exposure to edible insects has consistently been
identified as a key factor reducing food neophobia and increasing
consumers’ willingness to try insect-based foods. Research
demonstrates that individuals who have already tasted insects—
whether through personal experience or cultural familiarity—
show more positive attitudes, stronger behavioral intentions,
and lower psychological resistance compared with those without
prior exposure (16,30,31). Similarly, familiarity acts as a central
determinant of acceptance within the broader category of novel
foods, reinforcing the role of experiential contact in lowering
neophobic responses (25).

The present findings parallel these results, as both study
and control groups displayed hesitation and negative facial
expressions predominantly toward insect-based or alternative
animal products.

Beyond insects, novel food technologies such as cultured
meat also is strongly shaped by perceived unnaturalness and
feelings of disgust, with these affective reactions emerging
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as key barriers to acceptance, particularly among individuals
who lack prior exposure or familiarity with such technologies
(27,32,33). The long-term health effects of cultured meat
remain largely unknown. Several studies highlight that its
nutritional profile, potential toxicological risks, and overall
safety have not yet been fully evaluated, emphasizing the
need for rigorous scientific and regulatory assessment before
widespread consumption can be recommended (33-36). The
literature recommends emphasizing the similarity of cultured
meat to traditional meat, rather than its technological process,
to reduce feelings of unnaturalness and avoid triggering
disgust-based rejection (37). These insights are consistent
with this study, in which participants demonstrated a cautious
approach to unfamiliar animal-based alternatives.

The small but positive increases in alternative food consumption
scores observed in our study—despite unchanged neophobia
scores—suggest that raising awareness alone may improve
willingness to try certain foods, even if core neophobic tendencies
remain stable. A study demonstrated that environmental cues
such as social setting, presentation style, and consumption
context significantly influence willingness to try unfamiliar foods,
including insects and cultured meat (38). These findings support
the idea that increasing familiarity and providing supportive
contexts may enhance openness to alternative proteins, even when
neophobic tendencies remain relatively stable. This finding aligns
with recent evidence that increased exposure and familiarity, even
in the absence of direct tasting, can gradually reduce avoidance of
sustainable future foods (22,30,38).

At the same time, the persistence of high neophobia toward
insects and other novel animal-based products observed in
the present study reflects global patterns. Research shows that
psychological barriers—including disgust sensitivity, fear of
contamination, and moral concerns—remain major obstacles
to entomophagy acceptance, particularly in Western and non-
entomophagous cultures (30,39,40). For countries without an
established cultural tradition of entomophagy;, it has been argued
that national strategies should encompass structured professional
training, formal culinary education, and the implementation
of regulated, safe commercial insect production systems,
thereby supporting broader transitions toward sustainable
food practices (41,42). These findings support the idea that
increasing familiarity and providing supportive contexts may
enhance openness to alternative proteins, even when neophobic
tendencies remain relatively stable.

This study has several limitations. The sample was relatively
small, reducing the statistical power to detect changes in
neophobia. The intervention consisted of short weekly sessions
without direct exposure or tasting activities, which limits the
potential for behavioral change. Neophobia was measured
immediately after the education; longer follow-up periods may
be necessary to capture delayed or cumulative effects. Finally,
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the cultural context of the participants, who come from a cuisine
with limited exposure to novel animal-based foods such as
insects, may have constrained the intervention’s effectiveness.

Overall, the results of this study demonstrate that short-term
educational interventions can slightly improve awareness and
consumption tendencies but may be insufficient to produce
substantial behavioral changes in deeply rooted attitudes such as
food neophobia. Future research should consider longer-term,
repeated-exposure interventions, direct tasting sessions, and
culturally tailored educational strategies to enhance openness
toward sustainable alternative foods.

Taken together, these findings demonstrate that psychological,
cultural, and contextual factors remain more influential than
educational strategies alone in shaping acceptance of alternative
and sustainable foods.

Conclusion

This study examined the impact of an educational intervention
on food neophobia and willingness to consume alternative foods.
Although the training increased participants’ willingness to try
plant-based, familiar animal-based, and alternative animal—
plant-based foods, it did not produce a significant reduction in
overall neophobia levels. These results indicate that short-term,
information-based education may improve awareness but is
insufficient to alter deeply embedded neophobic attitudes.

Future interventions should incorporate longer-term exposure,
sensory experiences, and culturally tailored strategies to more
effectively support acceptance of sustainable alternative foods.
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ABSTRACT

0z

Introduction: The craniovertebral junction is an anatomical structure
consisting of the occiput, atlas and axis surrounding the foramen magnum
and differing functionally and developmentally from other spinal
components. Atlanto-occipital region hypertrophy is one of the rare
anomalies seen in this junction.

Case Presentation: In this article we presented an eight years old female
patient admitted to our clinic with complaints of dizziness, facial numbness
and vertigo. The patient’s physical and neurological examination were
normal. Magnetic resonance (MR) imaging revealed hypertrophic
exostotic growth in the left lateral atlanto-occipital joint and some other
malformations including cerebellar tonsil hypertrophy, type 0—1 Chiari
syndrome, vascular loop syndrome, and cerebellar indentation due to
hypertrophic exostotic structuring. The patient’s MR angiography revealed
encurvation in the right vertebral artery and severe hypoplasia in the left
anterior cerebral artery (ACA) 1st segment.

Conclusion: The presented case is of particular importance among
craniovertebral pathologies due to its rarity in childhood. Craniovertebral
junction anomalies observed in the pediatric population should be carefully
evaluated and investigated for underlying pathologies, and larger case
series are needed to establish appropriate approaches.

Keywords: Atlanto-occipital junction, hypertrophy, child

Introduction

The craniovertebral junction (CVJ), consists of atlas (C1), axis
(C2) and the occiput which surrounds foramen magnum. It is
functionally and developmentally different from other spinal
bone components. Unilateral hypertrophy of the atlanto-occipital
and atlanto-axial joints, which are functional structures of the
craniovertebral junction, is a very rare condition. It may cause
neurological deficits such as chronic pain and spinal deformities

which usually become symptomatic in adulthood (1). Here, we

Giris: Kraniyovertebral bileske; foramen magnumu cevreleyen oksiput,
atlas ve aksisten olusan, diger spinal yapilardan fonksiyonel ve gelisimsel
olarak farklilik gosteren anatomik bir yapidir. Atlanto-oksipital bolge
hipertrofisi, bu bileskede goriilen nadir anomalilerden biridir.

Olgu Sunumu: Bu makalede, klinigimize bas donmesi, yiizde uyusma
ve vertigo sikayetleriyle bagvuran sekiz yasinda kiz hasta sunulmustur.
Hastanin fiziksel ve norolojik muayenesi normaldi. Manyetik rezonans
(MR) goruntiilemede sol lateral atlanto-oksipital eklemde hipertrofik
ekzostotik bilylime ve buna ek olarak serebellar tonsil hipertrofisi, tip 0—1
Chiari sendromu, vaskiiler loop sendromu ve hipertrofik ekzostotik
yapilanmaya bagli serebellar basi gibi bazi diger malformasyonlar saptandi.
Hastanin MR anjiyografisinde sag vertebral arterde egrilik ve sol anterior
serebral arterin (ACA) 1. segmentinde ciddi hipoplazi izlendi.

Sonu¢: Sunulan olgu, cocukluk ¢aginda nadir goriilmesi nedeniyle
kraniyovertebral patolojiler arasinda ozel bir 6neme sahiptir. Pediatrik
yas grubunda goriilen kraniyovertebral bileske anomalilerinin dikkatle
degerlendirilmesi, altta yatan patolojiler agisindan arastirilmasi ve daha
genis olgu serileriyle desteklenmesi gerekmektedir.

Anahtar Sozciikler: Atlanto-oksipital bileske, hipertrofi, cocuk

present a girl with atlanto-axial hypertrophy whose symptoms
initiate at very early age.

Case Presentation

An eight years and one month old girl admitted to our clinic with
complaints of dizziness, facial numbness and vertigo, which
is present for one years. The patient also had knife stabbing
headache, lasting 2-3 minutes and not accompanied by vomiting,
which had been present for about a month and occurred 2-3 days
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in a week, especially after returning from school. In addition,
the patient, who had been complaining of dizziness with vertigo
lasting 2-3 minutes for about a month, occasionally complains
of not being able to run fast although doing regularly sport
activities.

History of the patient showed that she was born on time with
C/S after a normal pregnancy and hospitalized for about 15
days with a diagnosis of hypoglycemia due to poor sucking
after birth. She was discharged after being fed with nasogastric
tube (NG) because of several low blood sugar levels. Then
she fed from a regular feeding bottle. The patient’s mental and
motor development stages were normal. The patient’s mother
has a history of panic attacks and her father has a history of
differential disease. The patient’s physical and neurological
examination revealed no abnormal findings other than a grade 2
systolic murmur. The laboratory findings including hemogram,
liver and renal function tests, thyroid functions, vitamin B12,
folic acid, ferritin levels were normal except for low vitamin
D level of 14,12. (25-80 ng/L) Magnetic resonance (MR)
imaging showed exostotic growth in the left lateral atlanto-
occipital joint (Fig. 1) a 9 mm choroid plexus cyst, type 0-1
Chiari syndrome (Fig. 2) and linked multiple cystic structures
approximately 4.6 x 5.9 mm, close to the anterior region of the
cyst. The grey-white matter signal distribution of the cerebellar
hemispheres was normal. MR angiography of the brain showed
vascular loop syndrome. Encurvation and hypoplasia were
found in the right vertebral artery (Fig. 3) and also A1 segment
of the left anterior cerebellar artery was hypoplasic (Fig. 4).
EMG and ECHO were normal and the patient was followed up
intermittently.

Figure 2. Hypertrophy of the cerebellar tonsil and minimal indentation at
the level of foramen magnum. Type 0-1 Chiari malformation.

Guder et al. Atlanto-Occipital Hypertrophy in Eight Years - Old - Girl: An Uncommon Case

Figure 1. Hypertrophy of the left atlanto-occipital joint.

Figure 3. MRI angiography revealed hipoplasia of the right vertebral
arteria.
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Figure 4. MRI angiography evaluation showed severe hypoplasia of the left
anterior cerebral arteria (ACA) st segment.

Discussion

Congenital anomalies are commonly encountered in the
craniovertebral junction (CVJ) consist of the occiput, atlas (C1)
and axis (C2) region due to unique embryologic development.
Atlanto-occipital and atlanto-axial region anomalies, which
are craniocervical junction pathologies, are rare pathologies.
Malformations associated with this region have a potential
of causing serious neurological and vascular deficit and may
require surgery especially in the adult age group. The incidence
of different types of CVJ anomalies varies with demographic
environment and ill-defined genetic factors. The clinical features
are generally delayed up to 2nd or 3rd decades, since they are
subtle and often missed (2).

The first case report in the literature was published by Goel
et al in 2006 (3). They described 4 patients aged between 21
and 54 years. It was reported that these patients had unilateral
atlantalateral mass hypertrophy and this condition present with
symptoms like slow progressively torticollis and myelopathy.
They suggested that a hypertrophied mass may be due to a
congenital abnormality or a slow growing pathological entity.
In our case we thought that this hyperplasia may be a congenital
abnormality because of its association with other abnormalities
including Chiari malformation, right vertebral arterial and left
cerebral arterial first segment hypoplasia and vascular loop
syndrome.

Menezes and Feroy described patients with congenital CVJ
anomalies causing neural compression usually early in first and
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second decades of life (4). Nath et al. (5) reported unilateral
atlanto-occipital lateral mass hypertrophy with accompanying
right atlanto-axial dislocation and Chiari 1 malformation in a
22-year-old patient with spastic quadriparasia and cervical
myelopathy findings worsening over time.

In our case, hypertrophic exostotic structure in the left lateral
aspect of the atlanto-occipital joint and cerebellar indentation
due to this structure were found in an eight years old girl with
complaints of headache, dizziness, numbness in the face and
vertigo. The first difference that distinguishes our case from
other cases is that our patient was in the paediatric age group,
unlike previous cases in the literature. Another difference is that,
while slow-developing myelopathy was the main symptom in
other cases in the literature, in our case, neurological symptoms
such as headache, facial numbness and vertigo. Also cerebellar
symptoms which are presumed to be due to compression of the
cerebellum by the hypertrophic exostotic structure are at the
forefront. This situation shows us that this pathology may show
a broad clinical spectrum and may present with different clinical
findings in paediatric age.

The etiology of this pathology is controversial. Goel, et al. (3)
stated that this pathology may be a congenital anomaly but
could not establish a complete relationship. Nath, et al. (5)
suggested that it may be related with malrotation and proatlas
segmentation disorders in the developmental process. In our
case, the presence of findings including choroid plexus cyst,
encurvation and hypoplasia in the right vertebral artery and
hypoplasia in the right cerebral artery seen on MR angiography
can indicate that an underlying developmental pathology.
However, the real cause is open to debate. Due to the different
presentation of craniovertebral anomalies in different age groups
and the insufficient number of cases in the literature (2).

Another important point in the literature is the treatment
approach. There is no standardised approach to the treatment
of atlanto-occipital and atlanto-axial joint hypertrophy. In adult
cases in the literature, posterior decompression and stabilisation
are recommended when it is necessary (3,5). We preferred
clinical follow-up because our case was in the paediatric age
group and did not resemble clinical and neurological findings.
Identification of these patients may sometimes be difficult
considering the rarity, early age of the findings, and difficulty in
identifying the mass on radiological films. High resolution CT
scans and MRIs may be required to visualise hypertrophy of the
atlas and the structure of the cord.

Conclusion

The presented case has a special importance among the
craniovertebral pathologies reported in the literature due to its
rarity in childhood it can develop on different pathological bases
and lead to different clinical pictures in both adults and children.
Therefore, we believe that craniovertebral junction anomalies
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seen in pediatric age should be carefully evaluated, investigated
for other underlying pathologies, and patients should be followed
up at regular intervals. But, larger case series are needed to make
comments and approaches on this issue in childhood.
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ABSTRACT

Giris: Iklim degisikligi, insan faaliyetleri sonucunda kiiresel atmosferin
bilesiminde meydana gelen degisiklikler olup ekosistemleri, dogal
kaynaklar1 ve toplum saghgmi 6nemli olciide etkilemektedir. Asir1 hava
olaylar1 gibi g¢evresel stresorler; prekonsepsiyonel donemden menopoz
stirecine kadar kadin sagligini, ayrica ¢ocukluk ve addlesan donemlerini
biyolojik, psikolojik ve sosyal agidan olumsuz etkileyebilmektedir. Bu
siireg; preeklampsi, gestasyonel diyabet, konjenital anomaliler ve ruh
saglig1 sorunlar1 gibi ¢esitli perinatal risklerle iligkilidir.

Sonug: Iklim degisikliginin saglik {izerindeki etkilerinin azaltilmasinda
ebeler 6nemli bir role sahiptir. Ebeler; ¢evre dostu saglik egitimi ve
savunuculuk, siirdiiriilebilir yasam bi¢imlerinin tesviki, iklim dayanikli
saglik sistemlerinin desteklenmesi ve afetlere hazirlik siireglerinde
aktif sorumluluk tstlenmelidir. Bu nedenle ebelerin iklim degisikligiyle
miicadeledeki kilit roliiniin gii¢lendirilmesi, anne-gocuk ve toplum
sagliginin korunmasi agisindan biiyiik 6nem tagimaktadir.

Anahtar Sozciikler: Ebelik, kadin
stirdiiriilebilirlik, yasamsal iklim ¢oziimii

saghgi, iklim degisikligi,

Giris

Iklim degisikligi, dogrudan veya dolayli nedenlerle kiiresel
atmosferin  bilesimini bozan insan faaliyetleri sonucunda
meydana gelen degisikliklerdir. Bu degisiklikler, sicaklik
dengelerinin bozulmasi ile kiiresel 1smnma, kuraklik, hava ve
karbon kirliligi, yagislarn azalmasi gibi iklim olaylandir ve
her biri iklim degisikliginin yalnizca birer 6zelligi ve nedenidir
(1,2). Devletleraras1 Iklim Degisikligi Paneli (IPCC) Besinci
Degerlendirme Raporu kiiresel sicakliklardaki ortalama artisin
insan etkinliklerinin kesin bir sonucu oldugunu gostermektedir (3).

Introduction: Climate change refers to alterations in the composition of the
global atmosphere resulting from human activities and significantly affects
ecosystems, natural resources, and public health. Environmental stressors
such as extreme weather events can negatively influence women’s health
from the preconception period through menopause, as well as childhood
and adolescence, in biological, psychological, and social dimensions. These
effects are associated with various perinatal risks, including preeclampsia,
gestational diabetes, congenital anomalies, and mental health problems.

Conclusion: Midwives play a critical role in reducing the health impacts of
climate change. They should actively engage in environmentally friendly
health education and advocacy, promotion of sustainable lifestyles, support
for climate-resilient health systems, and disaster preparedness processes.
Strengthening the key role of midwives in addressing climate change is
therefore essential for protecting maternal, child, and community health.

Keywords: Midwifery, women’s health, climate change, sustainability,
vital climate solutions

Endiistri dncesi donemden gilinlimiize, niifus artisi, sanayilesme,
kentlesme, sera gazi emisyonlarmin atmosferde birikmesine
neden olmus ve kiiresel sicakliklarin artigina yol agmustir (4).
Sicaklik degerlerinde goriilen artis, temiz su rezervlerinin
azalmasi ve tarim arazilerinin kullanimindaki degisimler,
insanlarin gezegenin her karigsina ulasma ve kullanma ideali,
dogal kaynaklari olumsuz etkilemekte ve biyogesitliligi
tehlikeye atmaktadir (1,5). Su eckosistemlerinde goriilen
sicaklik artigt ve hidrolojik dongiideki degisiklikler, tiirlerin
kayb1 ve habitatin bozulmast gibi olumsuz etkilere neden
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olurken ¢6l ekosisteminde artan kuraklik ve toprak bozulmasi
da biyogesitliligi ciddi bigimde tehdit etmektedir (6,7). Ayrica
kent ekosistemleri de yogun yapilasma ve altyap1 bagimlilig
nedeniyle sicak hava dalgalari ve asir1 yagislar karsisinda
dezavantajli hale gelmektedir (8). Tiim bu degisiklikler, insan
sagligini tehdit ederken 6zellikle kadinlarin cinsel saglik- tireme
sagligi ve haklarini, anne sagligi ve beslenmesini, fetiis ve
yenidogan sagligini olumsuz yonde etkilemektedir. Bu nedenle
ekosistemlerin siirdiiriilebilir yonetimi, iklim degisikligine kars1
direng ve uyum agisindan kritik éneme sahiptir (9,10). Iklim
degisikligi sadece gevresel bir mesele olmayip, ayni zamanda
kadin sagligi, gebelik, dogum ve dogum sonrasi siiregler de
dahil olmak tizere tiim ilireme sagligi alanlarini etkileyen ciddi
bir halk sagligi sorunudur. Bu baglamda, ebelik hizmetlerinin
iklim degisikligine ve iklim degisikliginin ebelik hizmetlerine
etkilerinin incelenmesi, hem dezavantajli topluluklarin
korunmas: hem de saglik hizmetlerinin siirdiiriilebilirliginin
giiclendirilmesi agisindan kritik neme sahiptir.

iklim Degisikligi ve Kadin Saghgi

Diisiik ve orta gelirli tilkelerde kadin sagligi, iklim degisikligi
acisindan daha dezavantajli ve yiiksek risk altindadir. Bu
nedenle iklim degisikligi, bir oncelik haline gelen 6nemli
bir kiiresel saglik sorunudur. Bu iilkelerde, her gegen giin
hizla artis olmakla birlikte diinya genelinde yaklasik 1,3
milyar insan yoksulluk smirinin altinda yasamakta ve bu
grubun  %70’ini kadinlar olusturmaktadir (9). Kadinlar,
gebeler, cocuklar, engelliler ve yaglilar gibi kiiresel olarak
yoksullarin ¢ogunlugunu olusturan dezavantajli niifuslar iklim
degisikliginden daha fazla etkilenmektedir (10). Kadinlar ve kiz
cocuklari, toplumsal cinsiyet rolleri ve sosyal normlar ile ev ve
toplum igindeki rollerin karmasik etkilesiminde yer almakta ve
iklim degisikliginin etkilerinin orantisiz yiikiinii tagimaktadir.
Bir¢ok toplumda kadinlarin su saglama, yiyecek hazirlama, ev
ici bakim ve tarimsal tiretim gibi dis etkenlerle ilgili gérevlerde
daha fazla rol almasi, onlar1 asir1 sicaklik artiglarina ve vektor
kaynakli hastaliklara kars1 daha fazla maruz kalma riskiyle kars1
karstya birakmaktadir (11). klim degisikligi kadin sagligmi ¢ok
boyutlu olarak olumsuz etkilemektedir: Ureme saglhigi [Human
Immunodeficiency Virus (HIV) ve Cinsel Yolla Bulasan
Hastaliklar (CYBH) testlerine erisimin azalmasi, infertilite
riskindeki artis, dogurganlik kapasitesinin azalmasi vb. |,
gebelik ve dogumla ilgili olumsuz sonuglar (abortus, gestasyonel
diyabet, gebelik toksemisi, erken dogum, konjenital anomaliler,
intrauterin gelisme geriligi vb.) ve kadinlarin yagam dongiisiinde
hormon dengesi ve metabolizmaya etkileri (amenore, erken
menopoz, vb.) bulunmaktadir (12). Kadnlar, prekonsepsiyonel
donemden itibaren bu etkilere maruz kalmaktadir.

iklim Degisikligi ve Prekonsepsiyonel Dénem
Prekonsepsiyonel bakim, saglikli gebelikleri tesvik etmek ve olasi
riskleri azaltmak icin beslenme, kronik hastaliklarin kontroli,

VYavuz ve ark. Yasamsal iklim Cozumu: Surdurilebilir Ebelik Hizmetleri

genetik danigmanlik, agilama ve psikososyal destek gibi ¢ok
yonlil uygulamalari igeren dnemli bir saglik hizmetidir (13,14).
Planl gebeliklerin artirilmasi, gestasyonel hastaliklarin kontrolii
ve erken tani, anne saglhigini iyilestirirken saglik hizmetlerinin
karbon ayak izini azaltarak gevresel siirdiiriilebilirlige katki
saglamaktadir (15-17). Bu noktada iklim degisikliginin
etkileri gozetilerek yapilandirilan prekonsepsiyonel bakim,
siirdiiriilebilir ebelik hizmetleri agisindan kritik bir 6neme
sahiptir.

Ebeler, gereksiz tetkiklerin azaltilmasi, dijital saglk
hizmetlerinin yayginlastirilmasi, saglikli beslenme, egzersiz
gibi terapotik yaklasimlarin  benimsenmesi, ¢evre dostu
aile planlamasi gibi hizmetlerin yaygimlastirilmasi, iklim
krizinin neden oldugu kaynak kithigi ve saglik hizmetlerine
erisimde yasanan esitsizlikler ve go¢ gibi yapisal sorunlarin
yonetiminde de Onemli rollere sahiptir (18-20). Ebelerin
yeterli donanima sahip olmasi, kadinlarin iklim degisikligi
konusunda bilinglendirilmesi ve g¢evre dostu hijyen firlinleri
kullanimi konusunda bilgilendirilmesi hem toplumsal hem de
cevresel diizeyde uzun vadeli kazanimlar saglayacaktir (21—
23). Prekonsepsiyonel donemde gerceklestirilen siirdiiriilebilir
ebelik hizmetleri, gebelik siirecinde iklim degisikligi etkilerine
kars1 bir altyap1 olusturmaktadir.

iklim Degisikligi ve Gebelik

iklim degisikligi, dogrudan veya dolayli birgok mekanizma
araciligtyla prenatal ve neonatal sagligi kisa veya uzun vadede
etkileyebilmektedir (10). Prenatal ve neonatal donemler,
termoregiilasyon yeteneginin azaldigi fizyolojik ve anatomik
degisiklikler ile karakterizedir. Gebelerde artan metabolizma ve
i¢ 1s1 retimi, fetal bilylime ve artan yag birikimi ile iligkilidir.
Ist dengesi vazodilatasyon ve terleme ile korunamazsa, 1s1
stresi maternal ve perinatal saglik tizerinde kardiyovaskiiler,
solunum ve bagisiklik sistemi dahil olmak iizere olumsuz etkiler
yaratabilir.

Gebelik, ozellikle vektor kaynakli hastaliklar olmak iizere
iklime duyarli bulasici hastaliklara karst hassasiyeti artirir.
iklim degisikligi cografya, yoksulluk ve kadinlarin giigsiizliigii
nedeniyle daha da kotiileserek, mevcut saglik esitsizliklerinin
genel olarak artmasina yol agarak maternal ve neonatal sagligi
etkilemektedir (24,25). Koétii beslenme, su, hijyen ve sanitasyon
ile ilgili saglik risklerinin yani sira gebelik donemi ve sonrasinda
iklim tehlikelerine ve bunlarin sonuglarina maruz kalmak ruh
sagligimi etkilemekte ve nesiller arasi travma olusumuna,
depresyon, anksiyete, strese neden olabilmektedir (11).

Stres, ozellikle 1siya bagh stres, kortizol seviyelerini artirarak
kan akiginin acil gereksinimlere yonlendirilmesine ve plasentaya
giden kan akiminin azalmasina neden olur. Asir sicaklik ise
gebelikte yiiksek kan basinci, preeklampsi, gestasyonel diyabet,
ruh saghigi sorunlari, saglik hizmetlerine erisimde aksamalara ve
diger fetal-neonatal morbidite ve mortalite riskini artirmaktadir.
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Ayrica, ilk trimesterde 1siya maruz kalmak konjenital anomali
riskini de artirmaktadir. Gebelik siirecinde yasanan hidro-
meteorolojik afetler, ruh sagligi sorunlarina ve hipertansif
bozukluklara yol agabilmektedir (24,26). Abortuslar ve maternal
olim iklim degisikligi ile iligkili diger olumsuz perinatal saglik
sonuglaridir (27).

Iklim degisikliginin olumsuz saglik sonuglari ile miicadelede
gestasyonel diyabeti olan gebelere yonelik diyet, egzersiz
tavsiyesi ve desteginin saglanmasi, obstetrik anal sfinkter
yaralanmalarint 6nleme protokollerinin gelistirilmesi, dogum
oncesi donemde pelvik taban egzersizlerinin kullaniminin
Onerilmesi ve desteklenmesi, gebe takiplerinin mimkiin
oldugunca tele-tip kullanimui ile yiiriitiilmesi, boylece hastalarin
ve personellerin seyahatinin azaltilmasi ile karbondioksit
emisyonlarinin ~ 6nemli  Olgiide  diisiiriilmesi  ebelerin
stirdiiriilebilirlik uygulamalaridir (28). Ebelere iklim degisikligi
ve strdiirilebilirlik uygulamalari konusunda siirekli egitim
saglanmali, ebe-gebe iletisimi ise asir1 sicaklik ve diger iklim
risklerini kapsayacak sekilde giiclendirilmelidir (27). Bu
giiclendirme, kadinlarin dogum siirecinde iklim degisikliginin
etkilerinden korunmasinda 6nem arz etmektedir.

iklim Degisikligi ve Dogum

Bir iklim krizinin ortasinda, iklim miiltecileri ve yoksulluk
sinirmin altindakiler de dahil olmak iizere dezavantajl niifuslar
genellikle iklim etkilerinin yiikiinii tasirlar. Ebelerin ¢alismalari,
kadinlarin haklarmin  temelini  olugturmaktadir.
Ebelerin  becerilerinin  yeterince degerlendirilmemesi ve
onceliklendirilmemesi nedeniyle her yil milyonlarca anne ve
bebek dogumda kaybedilmektedir (18).

ureme

Sicak hava dalgalart sirasinda herhangi bir obstetrik
komplikasyon goriilme riski artmaktadir. Yiiksek sicakliklar
ve asir1 sicaga maruziyet, erken dogum, 6lii dogum ve dogum
sirasinda kardiyovaskiiler olaylarin goriilme oranini artirmaktadir
(29). Calismalarda hava kirleticileri ve 1siya maruziyetin
dogum sonuglart ile dogrudan iligkili oldugu gosterilmektedir.
Ozona maruziyet erken dogum tehdidinin artmasi ve diisikk
dogum agirhigina neden olmaktadir. En yiiksek risk altindaki
popiilasyonlarin ise astimli kadinlar, azinlik gruplar ve 6zellikle
siyahi anneler oldugu sonucuna varilmistir (24,30).

Yiiksek sicakliklarm, ¢evre ve hava kirliliginin iliskili oldugu
fetal ve perinatal saglik sonuglart abortuslar, konjenital
anomaliler ve mortalitedir. Bu iklim faktorleri ile iligkili
neonatal saglik sonuclart ise diisik dogum agirlikli bebek,
gestasyonel haftasina gore kiiciik gelisimli bebek, dogum sonu
hastaneye yatis oranlarinda artis, ani bebek 6liimii sendromu,
morbidite, mortalite, yenidoganin beslenme uygulamalarimdaki
kisitliliklardir (24,30).

Gegerli bir endikasyonu olmayan sezaryen dogumlar
yerine vajinal dogumlarin tercih edilmesinin ve cerrahi
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setlerin sadelestirilmesinin ebeler tarafindan desteklenmesi,
ameliyathane ve anestezik kaynakli sera gazi emisyonlarimin
azaltilmasma katkida bulunarak iklim dostu uygulamalari
gliclendirir (31,32). Ayrica, ebeler tek kullanimlik {irtinler yerine
yeniden kullanilabilir iiriinlerin kullanimini savunarak ve tibbi
cihazlarin dairesel ekonomi ilkeleri ¢ercevesinde yonetilmesini
(azalt, yeniden kullan, geri doniistiir) tesvik ederek saglik
hizmetlerinin ekolojik ayak izinin diisiiriilmesine de 6nemli bir
katk1 saglayabilir (33).

Dogum siirecinde iklim degisikligine karsi uygulanabilecek
en onemli eylemlerden biri de sera gazi emisyonlarini en aza
indirgeyecek 6nlemlerin almmasidir. Bunlar arasinda tesislere
ve/veya araglara ait emisyonlarin, saglik hizmetlerine 6zgii
emisyonlarin [Orn., anestezik gazlar; pressurized metered-dose
inhaler (PMDI) ve hidrofluoroalkan (HFA227) inhalerlerin]
degistirilmesi ve temiz enerji tedariki emisyonlarinin en
aza indirilmesi, enerji kaynaklarinin/ tedarikinin karbondan
arindirilmasi, atik yonetimi emisyonlarmin etkili yonetilmesi
ile dogum bakim hizmetlerinin sunumunda karbon ayak izini
azaltmaya yonelik siirdiiriilebilir ebelik uygulamalar1 yer alir
(32,34). Buuygulamalar, ireme sagliginin ve perinatal siireglerin
sirdirtilebilirliginde ve iklim dostu ebelik uygulamalari ile
birlikte yiiriitiilerek iklim degisikliginin olumsuz etkilerinden
korunulmasinda etkilidir.

iklim Degisikligi ve Dogum Sonu Dénem

Dogum sonu donemde sunulan ebelik hizmetlerinin iklim
dostu yaklasimlar ¢ergevesinde yeniden yapilandirilmasi,
hem anne ve yenidoganin saghiginin giiclendirilmesi hem de
cevresel siirdiirtilebilirlige katkida bulunulmasi agisindan biiyiik
onem tasimaktadir (17). Siit bazli bebek formiil mamalarinin
artan kullanimi saglik, ekonomik, sosyal ve ozellikle ¢evresel
acidan ¢esitli endiseleri glindeme getirmektedir. Kiiresel
politikalar, stirdiiriilebilir gida sistemlerine yonelik farkindaligin
artirtlmasina odaklanirken, formiil mamalarin kompleks ve
uluslararasi tedarik zincirlerine dayanan yogun sekilde islenmis
iiriinler olmasi, bu baglamda elestirilmektedir. insan siitiinii
taklit etme amaciyla ¢esitli bilesenlerin ¢ok agamali islenmesi
ile dretilen bu iriinler, siirdiiriilebilirlik agisindan 6nemli
sorunlar tasimaktadir. Bu kapsamda emzirme danigsmanligi,
siirdiiriilebilir ebelik hizmetlerinin temel bilesenlerinden biri
haline gelmektedir.

Anne siitii, formiil mama ile karsilastirildiginda enerji tiiketimi,
endiistriyel tiretim, ambalajlama ve lojistik siire¢ gerektirmemesi
nedeniyle cevresel etkisi oldukg¢a diisiik, dogal ve yenilenebilir
bir beslenme bicimidir (35,36). Ebeler tarafindan verilen etkili
emzirme danismanligl, emzirmenin siirekliligini ve basarisini
artirarak bebegin optimal gelisimini desteklemekte ve hastanede
enfeksiyona bagli yatislart azaltmaktadir (36,37). Diger yandan
iklim degisikligine bagl olarak ortaya ¢ikan dogal afetler
sirasinda ulagilabilir ve giivenilir beslenme segenegi olan anne
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stitii, birgok yonden bebegi korumaktadir (38). Emzirme, formiil
mama ve biberon gibi lirlinlerin {iretimine ve taginmasina bagli
sera gazi emisyonlarinin azaltilmasinda da 6nemlidir. Karbon
ayak izinin azaltilmasi i¢in emzirme desteklenmelidir (35).

Dogum sonu donemde ebe tarafindan saglanan yara bakimi,
genital hijyen, meme sagliginin korunmasi gibi lohusalik izlemi
konularini kapsayan yapilandirilmis taburculuk egitimi, annenin
hastane sonrasi bakim siire¢lerini ev ortaminda siirdiirebilmesini
miimkiin kilar (39). Ayrica yapilandirilmig taburculuk egitimi
hemoraji, yara yeri enfeksiyonu gibi ila¢ kullanimint zorunlu
hale getiren komplikasyonlarin da Oniine gecerek saglik
kuruluslarina tekrarli basvurular: ve buna bagli ulagim kaynakl
cevresel etkileri en aza indirmektedir (40,41).

Ebelik bakiminda dijital saglik uygulamalarinin entegrasyonu
(6rn., tele-izlem, mobil saglik uygulamalar1 yoluyla
danigmanlik hizmetleri) da hastanede yiliz yiize ziyaret
ihtiyacini azaltarak, hem saglik sisteminde verimlilik saglar
hem de karbon emisyonlarint diisiiriir (42). Ek olarak ebelik
uygulamalarinda agir metallerden arindirilmis, ¢evre dostu
ambalajli bebek bakim {iriinlerinin tanitilmasi, atik yonetimi
ve dogal kaynaklarin korunmasina dikkat ¢ekilerek ailelerin
bu yonde bilgilendirilmesi, bireysel diizeyde iklim degisikligi
farkindaliginin artirtlmasinda ve toplumsal bir iklim degisikligi
bilincinin gelismesinde énemlidir (43).

Iklim degisikligi, dogum sonu donemdeki kadimlarin ruh saglig:
iizerinde stres, anksiyete ve depresyon diizeylerinde artig gibi
etkilere neden olmaktadir (44). Kadinlar, sosyal rollerindeki
sorumluluklar ve kaynaklara erisimde yasadiklari esitsizlikler
nedeniyle bu krizden daha derin sekilde etkilenmektedir. Birinci
basamakta gorev yapan ebeler, iklim kaynakli ruhsal yiiklerin
taninmasi, azaltilmasi ve kadinlarin dayanikliliginin artirtlmasi
icin toplum temelli egitim ve farkindalik ¢aligmalar yiiriiterek
olumsuz dogum sonu dénem sonuglarini hafifletmektedir (45).
Bu ger¢evede, dogum sonu doneme yonelik ebelik hizmetlerinin
iklim dostu stratejiler ile biitiinlestirilmesi bireysel ve toplumsal
6lcekte cevresel siirdiiriilebilirlige hizmet edecektir.

Surdirilebilirligin Ebelik Uygulamalarina
Entegrasyonu

Siirdiiriilebilirlik ilkeleri dogrultusunda saglik hizmetlerinin
yeniden yapilandirilmasi, dogayla uyumlu, kapsayict ve
direngli bakim modellerine olan ihtiyaci gostermektedir ve bu
yapilandirmanin ebelik hizmetlerine entegre edilmesi elzemdir
(46). Siirdiirtilebilir saglik ve ebelik hizmetlerinin rutin hizmet
sunumuna entegrasyonunda iklim degisikliginin etkilerine
yonelik acil aksiyon alinmasi, Diinya Saglik Orgiitii tarafindan
da karbon emisyonlarin1 azaltan ve saglig iyilestiren eylemler
olarak onerilmektedir (25).

Ebelikte  sirdiiriilebilir ~ klinik  uygulamalarin ~ hayata
gecirilmesinde hastanin 6z bakimina, hizmetlerin yalin
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sunumuna Oncelik tantyan diisiik karbonlu alternatif gelistirme
ilkelerine uyulmalidir. Hastaliklarin ve esitsizliklerin nedenleri
ele almarak saghigi iyilestirmek ve hastaliklart onlemek,
hastalarin kendi sagliklarini ve saglik hizmetlerini yonetmede
daha fazla rol iistlenmelerini saglamak, karbon emisyonlarini
en aza indirgemek i¢in bakim sistemlerini diizenlemek,
daha diisiik gevresel etkiye sahip tedavilere ve teknolojilere
oncelik  vermek; siirdiiriilebilir  klinik  uygulamalarin
gergeklestirilmesinde esastir (28).

Zor iklim sartlarina dayanikli ve gevresel olarak siirdiiriilebilir
saglik sistemleri, temel hizmetlerin saglanmasi ve iklim
dayanikliligimmin gozetilmesi ile daha ucuz, giivenilir ve temiz
enerjili ¢Oziimler sunabilir. Ebeler giinliik bakimda enerji
kullanimini azaltmak, yeniden kullanmak ve geri doniistiirmek
gibi kiiciik degisikliklerle bireysel etki yaratarak, toplumsal
farkindaligi da artirabilir. Bununla birlikte siirdiiriilebilir ve
iklime dayanikli saglik hizmetlerinin etkinligi, gliclii kurumsal
destekle pratik olanaklar yaninda egitimin ve siirdiiriilebilirligin

mevcut sistemlere entegre edilmesiyle miimkiin olabilir
(17,22,25,47).

Sonuc¢

Ebeler, saglik sistemleri iginde savunuculuk, egitim ve

diger miidahaleler yoluyla iklim degisikligi ile iliskili saglik
sorunlarinin ele alinmasina katkida bulunabilirler:

1. Savunuculuk ve Egitim: Ebeler, siirdiiriilebilir yasam
tarzint benimsemeleri i¢in iklim degisikligi ve g¢evre dostu
uygulamalar hakkinda farkindalik yaratmak igin gebelere,
annelere ve ailelerine egitim vererek tesvik edebilir; sera gazi
emisyonlarini azaltmay1 amaglayan politikalar ve girigimler igin
savunuculuk yapabilirler (10). Ayrica iklim dostu davraniglarin
topluma kazandirilmasi ve siirdiiriilmesine yonelik eylemlerinde
medyanin politika olusturma, hedef kitleyi ve kilit paydaslari
etkileme giiclinii kullanabilirler (18).

2. Yenilenebilir Enerji ve Temiz Ulasim: Ebeler, yenilenebilir
enerji kaynaklarinin kullanimimi tegvik edebilir ve saglik
tesislerinde temiz ulasim segeneklerinin  savunuculugunu
yapabilirler. Ayrica kadinlara kendi sagliklart ve ¢evreleri i¢in
temiz enerji ve temiz enerjiye ulagim yontemlerini kullanmanin
faydalar1 hakkinda egitim verebilirler (1,34).

3. iklim Dayamkh Altyapi: Ebeler, tesislerin asir1 hava
olaylarina hazirlikli olmasini saglamak i¢in saglik ortamlarinda
iklime dayanikli altyapinin planlanmasi ve uygulanmasina
katilabilirler. Ayrica kadimnlara, iklim degisikligi etkilerine
dayanikli saglik tesislerine erisimin onemi konusunda egitim
verebilirler (18).

4. Su ve Gida Giivenligi: Ebeler, gebeler ve ¢ocuklar arasinda
yetersiz beslenmeyi ve ilgili saglik sorunlarini azaltmak igin
tyilestirilmis su ve gida giivenligi Onlemlerini savunabilirler.
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Topluma gida, beslenme ve israfi 6nleme konusunda egitim
vererek siirdiiriilebilirligi destekleyebilirler (11).

5. Saghk Sistemlerinin Giiclendirilmesi: Ebeler, bulasici
hastaliklar ve ruh sagligi sorunlart da dahil olmak iizere iklim
ile ilgili saglk risklerine daha iyi yanit vermek igin saglik
sistemlerini gliglendirmede 6nemli bir rol oynarlar (12,45).
Saglik tesisleri i¢in daha fazla kaynak ve destek savunuculugu
yapabilir ve saglik hizmeti saglayicilarina iklim ile ilgili saglik
riskleri konusunda egitim verebilirler (18). Kiiresel stratejileri
giiclendirmek amacryla iklim degisikliginin anne ve yenidogan
saglig1 tizerindeki etkilerine iliskin kanita dayali bilimsel
arastirmalar yiritebilirler (48).

6. Siirdiiriilebilir Yasam Tarzlarim Tesvik Etmek: Ebeler,
kadmlart iklim krizinin saglik iizerine etkileri konusunda
egiterek ve karbon ayak izlerini azaltmak icin siirdiiriilebilir
davranis degisikliklerini tesvik edebilirler. Saghgi ve refahi
destekleyen ¢evre dostu iirlinler ve uygulamalar hakkinda bilgi
saglayabilirler (18,22). Ayrica iklim kaynakli aksakliklardan
etkilenen bdlgelerde uzaktan, dogum Oncesi
danigmanliklarin saglanmasi i¢in teknolojiden yararlanarak tele-
saglik hizmetlerini tesvik edebilirler (48).

v€ sonrasi

7. Afetlere Hazir Olusluk: iklim ile ilgili acil durumlarda
bakimin stirekliligini saglayabilmeleri icin afete miidahale
konusunda egitimler verilerek ebelerin acil durumlara hazirlikli
olmalar1 saglanabilir (48). Saglik tesislerinin iklim tehlikelerine
kargt savunmasizligina yonelik olarak, afetlerde ve insani
yardim gerektiren durumlarda toplumsal ve kurumsal hazirlik,
miidahale ve kurtarma yonetimi igin stratejiler ve prosediirler
gelistirilmesini ve uygulanmasini savunabilirler (49,50).

Oneriler

* Birinci basamak kurumlarda calisan ebelerin gebe izlem-
lerinde gerektiginde ultrasonografiyi kendi sorumluluklarin-
da yapmalari ve degerlendirebilmeleri ve yalnizca riskli du-
rumlarda gebeleri hastaneye/ hekime sevk etmeleri ile sera
gazi emisyonlarinin azaltilmasi,

» Hastaneler igin tipki anne dostu hastane, bebek dostu has-
tane uygulamalart gibi iklim dostu hastane uygulamasinin
gelistirilerek hastanelerin karbon emisyonlarinin azaltilmasi,

* Ebelere yonelik iklim savunuculugu sertifikasyon program-
larmin (6rn., eko-ebelik sertifikasyon programlari) agilmasi
ve bu sertifikaya sahip ebelerin hastanelerde olusturulacak
iklim savunuculugu birimlerinde faaliyet ytiriitmeleri,

e Dogumlarda kullanilan malzemelerin etkilerini dlgen diigik
karbonlu dogum modeli tasarimlarinin yapilarak her dogum
icin diisiik-karbon ayak izinin hesaplanmasi,

*  Dogum odalarmin 1s1 emisyonunu azaltacak bicimde dogal
151k ve minimal cihazlar ile siirdiiriilebilir sessiz dogum oda-
larinin tasarlanmasi,

» Kirsal bolgelerde aile sagligi merkezi birimlerine bagl
calisan ebelerin 6zellikle insani yardim gerektiren durumlar

36

YIU Saglik Bil Derg 2026;(7)1:32-37

icin organik sebze ve meyve iiretebilecekleri temiz ve ye-
nilenebilir kii¢iik bostan tarzi bahgelerde gida iiretimi yap-
malarmin saglanmasi (siirdiiriilebilir ¢ift¢ilik),

+ Iklim degisikligine bagli 1s1 stresi gibi olaylar agisindan risk
altindaki gebelerin (kardiyovaskiiler hastaliklar, preeklamp-
si, vb.) viicut sicakligi, nabiz, vb. dlglimlerinin biyosensorlii
giyilebilir kumaslar ile uzaktan takip edilerek, sadece riskli
durumlarda hospitalize edilmeleriyle karbon izlerinin azaltil-
mast,

e Gelismis tlkelerde bankalarda, baz1 sirketlerde, asfalt yol-
larda, kaldirimlarda insanlarmn yiiriimesi sonucunda ortaya
cikan kinetik enerji ile elde edilen elektrik enerjisi iiretiminin
dogum odalarma yonlendirilmesi,

* Ebelerin giinliik saglik bakimi uygulamalarinda karbon ayak
izlerinin otomatik olarak hesaplandigi bir mobil uygulama
ile her giin sonunda hangi uygulamalardan ne kadar karbon
ayak izi olusturuldugunun hesaplanmasi ve daha diisiik kar-
bon emisyonuna sahip alternatiflerin dnerilmesi,

e Saglik bakim hizmetleri verilirken hastane sarflarinin karbon
ayak izini belirlemede QR kodlar1 kullanilarak personelin
karbon degerleri ile birlikte karsilastirmalt olarak deger-
lendirilmelerini saglamak,

* Gebelikte asir1 hava olaylar gerceklestiginde konum bazlh
analiz yaparak gebeler icin iklim riskini degerlendiren ve
onlar1 uyaran uygulamalarin gelistirilmesini saglamak, 6ner-
ilebilir.

Hakem Degerlendirmesi: Dis Bagimsiz.
Cikar Catismasi: Yazar ¢ikar catismasi olmadigini beyan etmislerdir.
Finansal Destek: Yoktur.
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ABSTRACT

Giris: Demans, genellikle ileri yaslarda goriilen ve biligsel islevlerin
ilerleyici sekilde bozuldugu norodejeneratif bir hastalik grubudur.
Demansin ¢esitli alt tiplerinde bilissel bozulma ile yutma fonksiyonu
arasindaki iliskiyi karsilastirmali olarak ele alan caligmalar smirlidir.
Literatiirde, disfaji prevalansi, klinik seyri ve rehabilitasyon yaklagimlartyla
ilgili veri eksiklikleri mevcuttur. Bu nedenle, demans hastalarinda disfaji ve
biligsel bozukluklar arasindaki iliskiyi sistematik bicimde degerlendirmek,
multidisipliner yonetim stratejilerini gelistirmek ve klinik uygulamalara
yol gostermek 6nemlidir. Bu derleme ¢alismast, 2010-2024 yillari arasinda
Ingilizce ve Tiirkge yayimlanmis hakemli galismalari kapsamli bir sekilde
inceleyerek mevcut bilgileri derlemeyi amaglamaktadir.

Sonug: Literatiir, demans hastalarinda disfajinin yalnizca motor
yetersizlikten degil, ayn1 zamanda dikkat, bellek ve yiiriitiicii islevlerdeki
bozulmalardan da  kaynaklanabilecegini  gostermektedir.  Disfaji
degerlendirmesi, multidisipliner bir yaklasim gerektirir ve erken tani
ile uygun rehabilitasyon stratejilerinin uygulanmasi, hastalarin yasam
kalitesini artirmada kritik 6neme sahiptir. Bu derleme, demans ve disfaji
arasindaki iliskinin daha iyi anlasilmasina katki saglayarak, klinik
uygulamalara yonelik yeni degerlendirme ve midahale stratejilerinin
gelistirilmesine temel olusturmay1 hedeflemektedir.

Anahtar Sozciikler: Demans, disfaji, yutma, yutma bozuklugu

Introduction: Dementia is a group of neurodegenerative disorders,
typically seen in older adults, characterized by progressive impairment
of cognitive functions. Comparative studies examining the relationship
between cognitive decline and swallowing function across different
dementia subtypes are limited. There is also a lack of data in the literature
regarding the prevalence of dysphagia, its clinical course, and rehabilitation
approaches. Therefore, systematically evaluating the relationship between
dysphagia and cognitive impairment in dementia patients is important to
guide multidisciplinary management strategies and clinical practice. This
review aims to synthesize current evidence by comprehensively examining
peer-reviewed studies published in English and Turkish between 2010 and
2024.

Conclusion: Evidence indicates that dysphagia in dementia patients
arises not only from motor deficits but also from impairments in attention,
memory, and executive functions. Assessment of dysphagia requires a
multidisciplinary approach, and early diagnosis combined with appropriate
rehabilitation strategies is critical for improving patients’ quality of life.
This review contributes to a better understanding of the relationship
between dementia and dysphagia and provides a foundation for developing
new clinical assessment and intervention strategies.

Keywords: Dementia, dysphagia, swallowing, swallowing disorder
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Giris

Demans

Demans, ilerleyici ve geri doniisiimsiiz bir nérodejeneratif siire¢
olup, bireyin bellek, dikkat, dil ve yiiriitiici islevler gibi cesitli
biligsel alanlarinda bozulmalara neden olmaktadir (1). Diinya
genelinde yaglanan niifusla birlikte demansin prevalansi giderek
artmaktadir. Demansin sadece bilissel islevlerde degil, ayni
zamanda motor kontrol, davranis ve yutma gibi giinliik yasam
aktivitelerinde de bozulmalara neden oldugu bilinmektedir (2).

Disfaji, yani yutma giicliigii, demans hastalarinda sik goriilen
fakat ¢ogu zaman g6z ardi edilen bir klinik bulgudur. Yutma
fonksiyonu, kortikal ve
calismasiyla gergeklesen kompleks bir siiregtir. Bu yapilar
arasinda meydana gelen norodejeneratif —degisiklikler,
yutmanmn hem oral hem de faringeal fazlarmi etkileyerek
disfajiye yol acgabilmektedir (3). Disfaji, aspirasyon riskini
artirmakta, malniitrisyon ve dehidratasyon gibi ciddi saglik
sorunlarina zemin hazirlamakta ve demansin seyrini daha da
kotiilestirmektedir (4).

subkortikal alanlarin koordineli

Mevcut literatiirde, demansin farkli alt tipleriyle disfaji
arasindaki iligkinin &zellikleri Tlizerine ¢esitli calismalar
bulunmakla birlikte (5), 6zellikle biligsel bozulmanin siddeti
ile yutma fonksiyonu arasindaki iligskiyi agiklayan ¢aligmalarda
metodolojik cesitlilik ve sonug farkliliklart dikkat cekmektedir.
Bu  farkliliklar  bireysellestirilmis  bakim  planlarinin
olusturulmasimi giiglestirmektedir. Alzheimer tipi demans
basta olmak iizere, frontotemporal ve vaskiiler demans gibi alt
tiplerde yutma giicligiiniin goriilme sikligr ve seyri farklilik
gosterebilmektedir (6).

Bu derleme c¢aligmasinin amaci; noérobilissel bozulmanin
yutma fonksiyonu iizerindeki etkilerini literatiir dogrultusunda
incelemek, demansa bagl disfaji mekanizmalarini agiklamak
ve demansin alt tiplerinde goriilen disfaji semptomlarini biligsel
islev bozukluklariyla iligkilendirerek degerlendirmektir (1,7,8).
Ayrica, mevcut literatiirde sinirli olarak ele alinan ndrobilissel-
disfaji etkilesimini, 6zellikle dikkat, bellek, yiiriitiicii islev ve
dil alanlarindaki biligsel kayiplarin yutma fizyolojisi iizerindeki
etkilerini inceleyen ¢aligmalarin azligi nedeniyle, klinik agidan
yapilandirilmis  bigimde ortaya koyarak, bireysellestirilmis
miidahale stratejilerinin  gelistirilmesine katki saglamay1
hedeflemektedir. Bu kapsamda, 6zellikle dikkat, bellek, yiiriitiicii
islevler ve dil gibi farkli biligsel alanlardaki bozulmalarin
disfajiye olan etkileri ve demanstaki disfaji sonuglart detayli
olarak ele alinacaktir.

Demansin Bulgular
Demans tanimlari itibariyle, ii¢ temel semptomu igerir:

1. Kisinin yasina ve sosyo-kiiltiirel diizeyine uygun olmayan,
ilerleyici bir zihinsel bozulma olmalidir (9,10).
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2. Bu bozulma, yalnizca bir noropsikolojik eksiklikten ibaret
olmayip, bilissel islevlerin bir¢ok alanini (bellek, dil, gor-
sel-uzamsal beceriler, dikkat) ve kisilik 6zelliklerini etkiler
(11).

3. Deliryumun aksine, biling kaybi1 bulunmaz. Bu tanim, de-
mansi normal yaglanma, statik ensefalopatiler ve biling bo-
zukluklarindan ayiran 6nemli bir 6zelliktir (12).

Demansin Prevalansi

Diinya Saglik Orgiitii (DSO) verilerine gore, demansh birey
sayisinin 47,5 milyona ulastig1 tahmin edilmektedir. Bu sayinin
2030 itibariyla 75,6 milyona, 2050’ye gelindiginde ise 135,5
milyona varacagi tahmin edilmektedir (13).

Demans sendromuna yol agan pek ¢ok hastalik bulunmaktadir.
Lewy cisimcikli demans, Alzheimer hastaligi, vaskiiler demans
ve frontotemporal demans, tim demans vakalarinin takriben
%9011k kismini1 olusturur (14).

Demansin yillik insidansi ve prevalansi yasla birlikte hizla
artmaktadir. 65-69 yas araliginda insidans %0,4’lerde iken, 90
yasinda bu oran %10’lar gibi rakamlara ¢ikmaktadir. 65—69 yas
arasindaki prevalans %2, 90 yas ve lizerinde ise %25 in {istiine
cikmaktadir. Prevalansi, 65 yas ve lizeri bireylerde her bes
senede iki katinin iizerine ¢ikmaktadir. Gelismis iilkelerde 65
yas ve Ustii bireylerin her 10’undan birinde, 85 yas ve listiinde
ise her ii¢ kisiden birinde demans belirtileri goriilmektedir
(14-18).

Demansin Alt Tipleri ve Disfaji Uzerindeki Etkileri

Demansin farkli alt tipleri, merkezi sinir sisteminin gesitli
bolgelerinde olusturduklar1 hasarlar nedeniyle yutma islevi
iizerinde farkli etkiler gosterebilir. Bu durum, disfajinin
her bireyde ayni sekilde ortaya c¢ikmamasina ve klinik
tablonun demans tiiriine gore degiskenlik gostermesine yol
acmaktadir. Disfaji, demansli bireylerde yasam kalitesini
olumsuz etkileyen Onemli bir sorun olarak karsimiza
cikmakta; oOzellikle aspirasyon, yetersiz beslenme ve sivi
kayb1 gibi komplikasyonlarla hasta saghgini ciddi sekilde
tehdit edebilmektedir. Demansin siiresi, klinik evresi ve eslik
eden bilissel islev kayiplari, disfaji riskini belirlemede temel
faktorler arasinda yer almaktadir (17-21).

Alzheimer hastaligl (AH), demansin en yaygin formudur. Bu
hastalikta kortikal dejenerasyona bagli olarak motor planlama,
yiriitiicii islevler ve istemli hareketlerde azalma goriiliir; bu
da yutma siirecinin 6zellikle oral ve istemli fazlarimi etkiler
(22). Orta ve ileri evrelerde, dil hareketlerinde yavaslama, gida
transferinde gecikme ve aspirasyon riski sik goriilmektedir
(23,24). Alzheimer hastalig1 olan bireylerde disfaji prevalansi
%46,5 olarak bildirilmistir (25,26).

Vaskiiler demans (VD), beyin damarlarindaki iskemik veya
hemorajik olaylara bagli olarak ortaya ¢ikmakta ve ozellikle
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beyin sap1 ya da bazal ganglionlardaki lezyonlar sonucu
disfajiye yol agmaktadir. Vaskiiler demansli bireylerde disfaji
daha erken donemde goriilmekte ve genellikle orofaringeal
disfajiyi i¢ermektedir. Bu alt tipte disfaji prevalanst %18,8
olarak raporlanmistir (26-30).

Lewy cisimcikli demans (LCD), parkinsonizme benzer motor
belirtilerle birlikte seyrettiginden, disfaji riski bu grupta da
yiiksektir. Bradikinezi, rijidite ve yutma refleksindeki azalma
nedeniyle oOzellikle pharyngeal fazda bozukluklar meydana
gelmektedir. Lewy cisimcikli demanshi bireylerde disfaji
prevalansi %12,2 olarak bildirilmistir (31-34).

Frontotemporal demans (FTD), frontal ve temporal loblarin
dejenerasyonu ile karakterizedir. Bu loblar davranissal kontrol
ve motor planlama agisindan kritik 6nemdedir. FTD’de disfaji
genellikle asir1 yeme, ¢igneme zorluklari ve yutma sirasinda
koordinasyon kaybi seklinde kendini goéstermektedir. FTD’li
bireylerde disfaji prevalansinin  %20-30 arasinda oldugu
bildirilmistir (34-36).

Sonug olarak, demansin alt tipleri arasinda disfaji gelisiminde
anlamli farkliliklar gézlenmektedir. Bu farkliliklarin anlasilmasi,
hem erken miidahaleyi hem de uygun beslenme stratejilerinin
planlanmasini kolaylastirmakta; dolayisiyla hasta konforu ve
yasam kalitesini artirmaktadir (37-39).

Yutma

Yutma, yiyecegin agizdan mideye dogru taginmasi siirecidir ve
bu islem, solunum ve sindirim sistemi kaslarinin yar1 otomatik
motor hareketleriyle gergeklesir. Yutma eylemi, goriindiigi
kadar basit olmasa da aslinda oldukga karmasik bir siirectir. Bu
islem; oral, pharyngeal ve oesophageal olmak tizere ii¢ asamadan
olusur. Yutma siireci, baglangicindan tamamlanmasina kadar
yaklagik 8—11 saniye siirer (40—42).

Yutmanin Fizyolojisi

Oral faz, yiyecegin yutulmaya hazirlanmasini igeren oral hazirlik
fazin1 da kapsar. Bu asamada, yiyecek tiikiiriikle karistirilarak
¢ignenir ve yutulmaya uygun hale getirilir. Hazirlanan lokma,
dilin 6n kisminin kalkarak sert damaga dogru yiikselmesiyle
arkaya dogru itilir. Oral fazda yapilan islemler tamamen istemli
oldugundan, bu hareketler farkinda olarak denetim yapilabilir.
Yutak ve agiz arasindaki gecis aninda ise anatomik bakimdan
yutma refleksi devreye girer (43-45).

Yutma eyleminin pharyngeal asamasi, peristaltik refleksin
devreye girmesiyle baglamaktadir. Bu asamada dort kritik islem
gergeklesir (43,46):

e Velum palatinum’un (yumusak damak) yiikselmesi ve kasil-
masi, yiyecek ve igecegin burun bosluguna gegisini engeller.

* Oesophagus’un iist kismindaki kaslar sayesinde yiyecek, fa-
renksin arkasina dogru itilerek ilerler.

40

YIU Saglik Bil Derg 2026;(7)1:38-46

*  Yutma sirasinda epiglot, hava yolagini kapatip besinlerin
hava yolagina kagmasini engeller.

+ Ust oesophagus sfinkteri gevseyerek besin maddesinin asag1
boliimlere ilerlemesine olanak tanir.

Oesophageal agama, peristaltik hareketler araciligiyla yiyecegin
mideye girmesine kadar tasindigi kisimdir. Oesophagus’un alt
kismindaki kas yapilar gevser. Yiyecek ve iceceklerin mideye
dogru iletimi gergeklesir. Yutma fonksiyonu, anne karninda
26. haftada baglar ve omiir boyunca devamlilik gosterir. Bu
beceri, viicudun su ve besin maddeleri alimini saglayarak hayati
fonksiyonlarin siirdiiriilmesini miimkiin kilar. Yutma islevindeki
herhangi bir bozukluk, disfajiye yol agabilir. Disfaji, yutma
zorlugu veya bozulmasi olarak tanimlanir ve Yunanca “yeme
bozuklugu” anlamina gelir (47,48).

Disfaji

Disfaji  (yutma giicliigli), genellikle oral, faringeal veya
oesophageal ndrolojik  veya  fiziksel
bozuklugundan kaynaklanan bir yutma bozuklugudur (46,47).

mekanizmalarin

Yutma bozuklugu, yiyecegin agizdan mideye kadar olan
gecis kisminda zaman kaybi, kisitlanma veya yiyeceklerin
nasopharynx ya da trachea’ya kagmasi seklinde kendini
gosterebilir (45,46,48). Yutma fonksiyonunu degerlendirmek
icin kullanilan bir test, “Yutma Fonksiyonu Tarama Testi (Eating
Assessment Tool: EAT-10)” olarak bilinir. Bu test, disfaji riski
tasiyan bireyleri tespit etmek i¢in klinik olarak kanitlanmis bir
Olcektir (8).

e Sorulan her soru 0 ile 4 arasinda puanlanir.

* En kii¢lik puan 0, en biiyiik puan 40’tir.

* 3 puan, yutma becerisinde anormallik oldugunu gosterir.

e Puanin 40’a yaklasmasi, siddetli yutma bozuklugunu isaret
eder.

e Puanmn sifira yakin olmasi yutma bozulmasi siddetinin
azaldigini gosterir.

Cigneme, yutma ya da beslenme sorunlar1 demansin ¢ogunlukla
ileri evresinde goriilse de diger evrelerde de bunlara iligkin
giicliiklerle karsilagmak mimkiin olabilmektedir. Ayrica
demansin tim tiirlerinde yutma sorunu ile karsilasmak
miimkiindiir (34,46,47).

Normal yutma iglemi, oropharynx, larynx ve oesophagus
kaslarinin somatik ve otonom sinir sistemi tarafindan uyumlu
bir sekilde caligmasini gerektirir (48,49).

Disfaji Prevalansi

Yaglanma siireci ve norodejeneratif hastaliklarin etkisiyle
yutma fonksiyonlarinda ¢esitli bozulmalar meydana gelebilir.
Bu durum, demanshi bireylerde disfaji goriilme sikligini
artirmaktadir. Disfaji prevalansi; demansin tiirii ve hastaligin
siddetine gore degiskenlik gdsterebilir (42,49,50). Ornegin;
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e Alzheimer hastaligi (AH) olan bireylerde disfaji preva-
lans1 %46,5 olarak bildirilmistir (9,13,42,46). Klinik deger-
lendirmelerle orofaringeal disfaji oran1 %32—45 araliginda
bulunurken, enstriimantal degerlendirmelerde (Modifiye
Baryum Yutma Calismasi - MBYC gibi) bu oran %84-93’¢
kadar ¢ikmaktadir (23,24,28,48).

e Vaskiiler demans (VD) olan bireylerde disfaji prevalansi
%18,8 olarak raporlanmustir (22).

* Lewy cisimcikli demans (LCD) olan bireylerde disfaji preva-
lanst %12,2 olarak bildirilmistir. Lewy cisimcikli demans
hastalarinda yutma giicligii belirtileri gosteren bireylerin
%92’sinde MBYC ile yutma iglev bozuklugu dogrulanmistir
(44).

* Frontotemporal demans (FTD)’li bireylerde disfaji preva-
lansinin %20-30 arasinda oldugu bildirilmistir (34,40).

* Parkinson hastaligina bagli demansi olan bireylerde aspira-
syon orani %39 olarak belirtilmistir (35).

» Zihinsel bozulmalar ile aspirasyon riski arasinda baglanti
oldugu bilinmektedir: kisi, yer ya da zamana dair sorulara
yanit veremeyen hastalarda sivi aspirasyon riskinin %31
oraninda artt1g1; basit sdzlii komutlari yerine getiremeyen bi-
reylerde ise siv1 aspirasyon riskinin %57’ye, piire kivamin-
daki gidalarda ise %48’e ¢iktig1 gosterilmistir (19).

Bu wveriler, demansmn farkli alt tiplerinde ve hastaligin
ilerleyen evrelerinde disfaji goriilme sikligmin degistigini
ve degerlendirme ydnteminin de prevalans oranlarini
etkileyebilecegini gostermektedir (44,48).

Disfaji Etiyolojisi

Bazi ¢aligmalar, demans ilerledik¢e yutma fonksiyonlarindaki
bozulmalarin da belirginlestigini ortaya koymaktadir (16,17,19).
Ozellikle Alzheimer hastaligi olan bireylerde disfajinin,
hastaligin  erken evrelerinde ortaya c¢ikabilecegi; diger
demans tiirlerinde ise genellikle ileri evrelerde gozlemlendigi
bildirilmektedir (11,42). Disfaji prevalansin etkileyen bir diger
faktor ise degerlendirme yontemidir. Modifiye Baryum Yutma
Calismast (MBYC) gibi enstriimantal yontemlerle yapilan
degerlendirmelerde, disfaji oranlarmin klinik yontemlere
kiyasla daha yiiksek ¢iktig1 goriilmiistiir (23,46). Ornegin, bir
meta-analiz ¢alismasinda; Alzheimer hastalig1 olan bireylerde
klinik degerlendirme ile orofaringeal disfaji oran1 %32-%45
araliginda bulunurken, enstriimantal degerlendirmelerde bu
oran %84-%93’e kadar ¢ikmaktadir (23,46). Lewy cisimcikli
demans hastalarinda yutma giicliigii belirtileri gosteren bireylerin
%92’sinde MBYC ile yutma islev bozuklugu dogrulanmistir
(44). Logemann ve ark.’nin yaptig1 bir baska arastirmada ise,
Parkinson hastaligina bagli demansi olan bireylerde aspirasyon
orant %39 olarak bildirilmistir (36).

Demans hastalarinda siklikla yutma siiresinde gecikme ve
uzama, ayrica kendi kendine beslenmede zorluklar gézlenir. Bu
bireylerde cigneme problemleri yaygin olup, yeme sirasinda
baskalarina bagimlilik gelisebilir (36,37,49). Bu beslenme
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sorunlar1; motor becerilerdeki bozulmalar (apraksi), duyusal
kayiplar, zihinsel gerileme, istah azalmasi ve yemek vakitlerinin
unutulmast gibi durumlarla iliskilidir. Tiim bu etkenler, besin
intoleransi riskini artirarak malniitrisyona yol acabilir (22,24,42).

Duyusal kayiplar sonucunda, demansh bireylerde tat ve koku
alma duyularinda azalma, hatta tamamen kaybolma (anosmi)
goriilebilir. Tat ve koku duyularindaki bu degisikliklere ve
tiklirik {retiminin azalmasma baglh olarak, yutmanin ilk
asamast olan oral hazirlik evresi olumsuz etkilenir. Duyusal
bozukluklar, yiyeceklerin taninmasini ve bolusun olusumunu
gliclestirerek ¢igneme problemlerine neden olabilir. Ayrica
hasta, besinleri gorsel, dokunsal ya da agiz yoluyla tanimada da
zorluk ¢ekebilir (22,27,41,42).

Motor fonksiyonlardaki bozulmalar da yeme ve yutma
apraksisine sebep olabilir. Dil hareketlerindeki azalma,
bolusu ileri itme kuvvetini diisliriirken; agizdan pharynx’e ve
pharynx’den oesophagus’a gegen siiregte gecikmeler yasanabilir.
Hyolaringeal ytlikselmenin azalmasi, larynx’in kapanmasinda
gecikme ve iist oesophagus sfinkterinin yeterince agilmamasi
gibi problemler ortaya ¢ikabilir (12,15,16,27,37). Dil, pharynx
ve larynx kaslarinin yeterince kasilamamasi da bolusun tamamen
temizlenememesine yol agabilir (22,36). Bu durum, agizda veya
pharynx’de besin artiklarinin kalmasina neden olur ve sonugta
besinlerin solunum yoluna kagmasi (penetrasyon/aspirasyon)
riski ortaya ¢ikar (8,22,36).

Zihinsel bozulmalar, bireyin yemek yedigini unutmasina veya
istahinin azalmasina/artmasina neden olabilir. Hem yutma
bozuklugu hem de bilissel gerileme, istemsiz kilo kaybina yol
acabilir (24,33,49). Ayrica biligsel durum ile aspirasyon riski
arasinda baglanti oldugu bilinmektedir. Bu konuda yapilan bir
calismada; kisi, yer ya da zamana dair sorulara yanit veremeyen
hastalarda siv1 aspirasyon riskinin %31 oraninda arttig1; basit
sOzIli komutlari yerine getiremeyen bireylerde ise s1vi aspirasyon
riskinin %57’ye, piire kivamindaki gidalarda ise %48’e ¢ikt11
gosterilmistir (33,49).

Disfaji Yonetimi

Demansli  bireylerde disfaji
fonksiyonunu iyilestirmeye degil, ayn1 zamanda beslenme
giivenligini ve yasam kalitesini artirmaya yonelik biitiinciil bir
yaklasim gerektirir. Literatiirde, erken tan1 ve multidisipliner ekip
calismasinin disfajiye bagli komplikasyonlarin 6nlenmesinde
belirleyici oldugu vurgulanmaktadir (8,18,49). Bu ekip, bireyin
norolojik, fiziksel ve biligsel durumunu birlikte degerlendirerek,
hastaligin evresine ve yutma becerisine uygun bir miidahale
plani1 olusturur.

yonetimi, yalnizca yutma

Farkli c¢alismalar, demansli bireylerde uygulanan ¢esitli
stratejilerin - yutma giivenligini artirdigint  gostermektedir.
Ozellikle besin kivaminin diizenlenmesi, postiiral manevralar
ve yutma egzersizleri, aspirasyon riskini azaltan temel
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uygulamalar olarak 6ne ¢ikmaktadir (12,42,47). Kati veya sivi
gidalarin uygun kivamda hazirlanmasinin, yutma refleksini
kolaylastirarak oral ve faringeal fazdaki koordinasyonu
destekledigi bildirilmektedir. Ayrica, basin dne egik pozisyonda
tutulmast (chin-tuck manevrasi) veya yutma sirasinda basin
yana cevrilmesi gibi basit postiiral degisikliklerin aspirasyon
oranlarini azalttigina dair kanitlar bulunmaktadir (8,27,47).

Rehabilitasyon siirecinde kullanilan yutma egzersizleri (6rnegin
Mendelsohn veya Effortful Swallow teknikleri), hiyoid ve
larengeal kas aktivasyonunu artirarak yutma fizyolojisinin
iyilesmesine katki saglamaktadir (27,36,42). Bununla birlikte,
bu tekniklerin etkisini degerlendiren c¢aligmalarin ¢ogu kiiglik
orneklemlerle ytiriitiilmis olup, demans alt tiplerine gore etkinlik
diizeyleri arasinda farkliliklar bildirilmektedir. Bu nedenle
egzersiz programlarinin biligsel diizeye gore uyarlanmasi
onerilmektedir.

Son yillarda nérostimiilasyon yontemleri (6rnegin transkraniyal
manyetik stimiilasyon ve farengeal elektrik stimiilasyonu) disfaji
tedavisinde yeni ve umut verici yaklagimlar olarak 6ne ¢ikmuistir.
Bu yontemlerin noroplastisiteyi destekleyerek yutma kaslarinin
aktivasyonunu artirdigt belirtilse de, demansli popiilasyonda
etkinligi konusunda daha genis 6rneklemli klinik calismalara
ihtiyag vardir (38).

Beslenme destegi, disfaji yonetiminin 6nemli bir bilesenidir.
Oral alimin yetersiz oldugu veya aspirasyon riskinin yiiksek
bulundugu durumlarda enteral beslenme (6rnegin nazogastrik
tiip ya da gastrostomi) kisa veya uzun donemli bir ¢dziim olarak
kullanilabilmektedir (40,41). Ancak bu tiir miidahalelerde karar,
bireyin klinik tablosu, yasam kalitesi ve aile tercihleri goz
oniinde bulundurularak verilmelidir.

Ayrica, demansh bireylerde biligsel durumun tedavi siirecine
dogrudan etki ettigi unutulmamalidir. Dikkat eksikligi, ytritiicii
islev bozuklugu ve hafiza sorunlari, hem yutma rehabilitasyonuna
uyumu hem de tedavi sonuglarini etkileyebilir. Bu nedenle hasta
egitimi, ¢cevresel diizenlemeler ve aile katilimi, rehabilitasyonun
basarisi agisindan vazgegilmezdir (43,48).

Genel olarak, literatiir demansh bireylerde disfaji yonetiminin
tek bir protokol yerine, hastaya 6zgii ve dinamik bigimde
diizenlenmesi gerektigini gostermektedir. Tedavi planlarinin
diizenli araliklarla goézden gecirilmesi ve bireyin kognitif
diizeyi, hastaligin ilerleme hiz1 ve fonksiyonel kapasitesine gore
yeniden yapilandirilmasi, optimal sonuglara ulagsmada kritik
oneme sahiptir (36,48).

Kognitif Fonksiyonlar ve Yutma Fonksiyonu lle lliskisi

Yutma fonksiyonunda, 6zellikle bilissel fonksiyonlar 6nemli bir
rol oynamaktadir; bunlar arasinda gorsel algilama, oryantasyon,
hafiza, dikkat ve ytirtitiiciiislevler yeralir. Kognitif fonksiyonlarin
yutma siirecine katkisi, ortamin kosullarina ve ihtiyaglara baglh
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olarak degisir (6rnegin, sakin bir ortamda yemek yemek ya da
giiriiltiili bir ortamda yemek yemek) (17,33,49).

Demans hastalarinda, kognitif fonksiyonlar ile yutma
bozukluklar1 arasindaki iliskiyi inceleyen bir arastirma, oral
fazdaki yutma sorunlarinin (bolus hazirlama, tagima, dil
hareketleri ve ¢igneme) yiiriitiicii fonksiyonlar ve hafiza ile
pharyngeal fazdaki sorunlarin (larynx’in yiikselmesi ve anterior
hyoid hareketi) ise dikkat ve gorsel algilama ile baglantili
oldugunu ortaya koymustur (17,33,49). Bu durum, yutma
icin gerekli olan planlama, organizasyon ve koordinasyonun,
azalan biligsel fonksiyonlar nedeniyle etkili bir sekilde

gerceklestirilememesiyle acgiklanabilir.

Bir baska calismada, demans hastalarinin yutma sorunlari
nedeniyle sosyal hayattan uzaklastiklart ve yemek yeme
cevredeki 1siklarin rahatsiz edici olmast gibi
cesitli sebeplerle yemek masasinda bulunmak istemedikleri
belirlenmistir. Ayrica, Alzheimer hastalarinin, zamanla aglik
sinyallerini kaybettikleri ve beynin viicuda yemek yeme sinyali
gondermedigi belirtilmistir. Besini agizlarina alsalar da, ne
yapacaklarini ve ne sekilde c¢igneyeceklerini unuttuklar: ifade
edilmistir (17,45).

zamanini,

Materyal ve Metodlar

Bu ¢alisma, demans hastalarinda disfaji ile kognitif bozukluklar
arasindaki iligkiyi inceleyen literatiirii degerlendirmek amaciyla
yapilmis bir derlemedir. Derleme siireci, SANRA (Scale for the
Assessment of Narrative Review Articles) yonergelerine gore
yapilandirilmistir.

PRISMA Akis Diyagrami Ozeti

Caligma seg¢im siireci PRISMA 2020 kilavuzuna uygun bigimde
6zetlenmistir. Toplam 670 kayit incelenmis, 142 yinelenen kayit
cikarildiktan sonra 420 ¢aligma baslik ve 6zet diizeyinde harig
tutulmustur. Kalan 108 tam metin makaleden 64’ uygunluk
kriterlerini karsilamadigi icin ¢ikarilmig, 44 ¢aligma derleme
kapsamina alinmuistir.

Kayitlar tarand1 (n=670)
L— Yinelenen kayitlar ¢ikarildi (n=142)
L— Baslik/dzet incelemesi sonrasi harig tutulan (n=420)
L— Tam metin incelenen (n=108)
L— Uygun olmayan (n=58)
L— Nihai dahil edilen (n=44)

Literatiir Taramasi
Bu derleme kapsaminda, demans ve disfaji iliskisini inceleyen
bilimsel ¢alismalara ulagmak amaciyla sistematik bir literatiir



YU Saglik Bil Derg 2026;(7)1:38-46

Tablo 1. Derleme kapsaminda yapilan literatiir taramasi
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Asama Aciklama

Caliyma Sayisi (n)

Kayitlarm belirlenmesi

PubMed, Scopus, Web of Science, Google Scholar ve TR Dizin veri
tabanlarinda yapilan tarama sonucunda elde edilen kayitlar

670

Yinelenen kayitlarin ¢ikarilmasi

Tekrarlanan ¢aligmalarin elenmesi

142

- Konu dis1 (n=250)

- Editoryal / mektup (n=80)
- Dil dis1 (n=40)

- Tarih dis1 (n=50)

Baslik ve 6zet taramasi sonrasi ¢ikarilan
calismalar

Toplam 420 ¢alisma hari¢ tutulmustur:

420

Tam metni incelenen ¢alismalar

Dahil edilme kriterlerine gore degerlendirilen ¢alismalar 108

- Yetersiz veri (n=24)
Dislanan ¢aligmalar
- Tekrar yayin (n=6)

Uygunluk kriterlerini karsilamadigi i¢in harig tutulanlar:
- Pediatrik / popiilasyon dis1 (n=14)

- Yalnizca konferans 6zeti (n=20)

64

Derlemeye dahil edilen ¢aligmalar (Makale olanlar)

Nihai olarak analize alinan ¢aligsmalar

(Kitap, kitap boliimii, rapor olanlar)
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Taramada kullanilan anahtar kelimeler ve Boolean operatorleri su sekilde yapilandirilmistir: (“dementia” OR “Alzheimer disease” OR “vasculardementia” OR
“frontotemporaldementia”) AND (“dysphagia” OR “swallowingdisorder”) AND (“cognitiveimpairment” OR “neurodegenerativedisease™). Ayrica Tiirk¢e kaynaklara ulasmak amaciyla
su anahtar kelimeler kullanilmistir: (“demans” OR “Alzheimer” OR “vaskiiler demans” OR “frontotemporal demans™) VE (“disfaji” OR “yutma bozuklugu™)

Tablo 2. Derlemeye dahil edilen ¢alismalarin yillara gore dagilimi

Y1l Arahigi Makale Sayist (n) | Ornek Calismalar (Yazar, Yil)

1992-1999 3 Feinberg ve ark. (1992); Horner ve ark. (1994); Priefer ve ark. (1997)

2000-2009 8 Easterling ve ark. (2008); Gurvit ve ark. (2008); Qiu (2009); Ono ve ark. (2009) ve digerleri
2010-2015 15 Affoo ve ark. (2013); Alagiakrishnan ve ark. (2013); Edahiro ve ark. (2012); Correia ve ark. (2010)
2016-2023 18 Baijens ve ark. (2016,2021); Cichero ve ark. (2021); Koberskaya (2022); Leonard (2023)

2010-2015 araliginda yer alan Parlak ve ark.’nin (2021) galismasi giincel literatiirdeki bulgularla birlikte degerlendirilmistir.

taramast gergeklestirilmistir (Tablo 1). Taramada kullanilan
elektronik veri tabanlari sunlardir:

e PubMed

e Scopus

e Web of Science

e Google Scholar

» ULAKBIM TR-Dizin

Taramalar 1994-2024 yillar1 arasindaki ¢aligmalar1 kapsayacak
sekilde smirlandirilmistir (Tablo 2). Dil sinirlamasi olarak
yalnizca Tiirkce ve Ingilizce yayinlar dahil edilmistir. Oncelikle
baslik ve 6zet taramasi yapilmis, uygun bulunan makalelerin
tam metinleri degerlendirmeye alinmustir.

Makale sec¢im siireci, iki bagimsiz arastirmaci tarafindan
yiiritiilmiis; goris ayriligr durumunda tigiincii bir arastirmacinin
goriisli almarak uzlasi saglanmistir. Sistematik derlemeler,
orijinal arastirmalar ve olgu serileri ¢calismaya dahil edilirken,
mektup, Ozet ve editdryal yorumlar hari¢ tutulmustur.
Derlemeye dahil edilen baslica ¢alismalar arasinda Alzheimer
hastaliginda disfaji ve otonom sinir sistemi iligkisini inceleyen
(1), farkli demans tiirlerinde yutma giicliigii yonetimini ele
alan (2), yash bireylerde tani ve tedavi rehberi oneren (5),
vaskiiler demansta disfaji prevalansini bildiren (28), Alzheimer
evrelerine gore yutma fonksiyonlarini degerlendiren (47),

rehabilitasyonun etkinligini arastiran (18) ve besin kivamlarinin
standardizasyonunu tanimlayan (12) ¢alismalar bulunmaktadir
(Tablo 3).

Dahil Etme ve Haric Tutma Kriterleri

Dahil etme kriterleri:
2010-2024 yillar1 arasinda yayimlanmis, hakemli dergilerde
yer alan makaleler
Demans tanist almis 65 yas iistii bireylerde disfajiyi inceley-
en calismalar
Orijinal arastirmalar, sistematik derlemeler, meta-analizler
ve klinik kilavuzlar
Ingilizce dilinde yayimlanmis olmasi

Haric tutma kriterleri:
Hayvan ¢alismalari
Vaka sunumlari, mektup tiirii yazilar, poster bildirileri
Tam metnine ulagilamayan yaynlar
Sadece demansi ya da sadece disfajiyi inceleyen ama ikisi
arasindaki iligkiyi ele almayan ¢aligmalar

Veri Analizi

Taranan makaleler baslik, 6zet ve tam metin diizeyinde
incelenerek dahil edilme uygunlugu degerlendirilmistir. Secilen
calismalar igerik agisindan tematik olarak analiz edilmis ve
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Tablo 3. Derlemede 6ne ¢ikan ¢alismalar ve ana bulgulari
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Yazar (Yil) Calisma Konusu / Amag

Orneklem ve Yéntem

Onemli Bulgular / Sonuclar

Alagiakrishnan ve ark. (2013) | Demans tiirlerinde orofaringeal
disfaji yonetimi (Sistematik

inceleme)

Literatiir derlemesi (19 galisma);
Alzheimer, Lewy cisimcikli,
frontotemporal ve vaskiiler demansl
bireylerde disfaji yonetim yaklagimlari
karsilastirilmistir.

Farkli demans tiplerinde (Alzheimer, Vaskiiler
Demans vb.) yutma bozukluklarinin (disfaji)
oriintiileri, tan1 ve yonetim stratejilerinin etkinligi.

Baijens ve ark. (2016, 2021) | Yash bireylerde disfaji tan1
ve tedavisine yonelik rehber

gelistirmek

Uygulama rehberi oldugundan

hasta sayis1 yoktur. Avrupa Yutma
Bozukluklar1 Dernegi ve Avrupa
Geriatri Birligi tiyeleri ile uzmanlarin
goriislerini yansitir.

Disfaji yonetiminde multidisipliner yaklasimin,
standart protokollerin ve IDDSI kivam
smiflandirmasimin uygulanmasi onerilmistir.

Horner ve ark. (1994) Alzheimer hastaliginda yutma
bozuklugu prevalansi (prospektif

vaka serisi)

25 orta veya siddetli Alzheimer hastasi
ve 25 saglikli yash kontrol grubu.

Alzheimer hastalarinda orofaringeal yutma
anormalliklerinin (6zellikle aspirasyon) insidansi
ve demans siiresi, yeme bagimliligr ile iliskisi.

Parlak ve ark. (2021) Alzheimer hastaligimin evrelerine
gore yutma fonksiyonlarmin
degerlendirilmesi (Kesitsel

¢aligma)

35 Alzheimer hastasi; evrelendirme
icin MMSE, yutma degerlendirmesi
icin klinik yutma testi ve DHI (Disfaji
Handikap Indeksi) uygulanmistir.

Alzheimer hastaligiimn evrelerine (Hafif, Orta,
ileri) gore yutma fonksiyonundaki bozulmanin
derecesi (rezidii, penetrasyon, aspirasyon).

Easterling ve ark. (2008) Yasli bireylerde disfaji
rehabilitasyonunun etkinligini
degerlendirmek (Derleme

makalesi)

Yasa bagli yutma degisikliklerini,
disfajiye yol acan hastaliklar1 ve
nororehabilitasyon stratejilerini ortaya
koymustur.

Yutma rehabilitasyonunda, yutma kaslarini
gliclendirmeye yonelik egzersizler (6rnegin,
Shaker egzersizi) ve kompansatuvar
stratejiler (durus degisiklikleri, besin kivami
modifikasyonlart) gibi nororehabilitasyon
stratejilerinin onemi.

Cichero ve ark. (2021) Disfaji yonetiminde besin
kivamlarinin standardizasyonunu

tanimlamak (IDDSI projesi)

Uluslararasi konsensiis raporu; 23 tilke,
500’den fazla klinisyen ve arastirmact
katkisiyla hazirlanmustir.

IDDSI gergevesinin, farkli yas gruplarinda
giivenli ve etkili yutmay1 destekledigi; kiiresel
standardizasyon sagladigi bildirilmistir.

Tiim ¢aligmalarda yer alan hasta gruplari 65 yas ve {izerindedir.

demans alt tiplerine gore disfaji dzellikleri, kognitif bozulmanin
yutma fonksiyonlarina etkisi, klinik sonuglar ve miidahale
onerileri basliklar altinda siniflandirilmistir.

Tartisma

Bu derlemede, demans hastalarinda disfajiye iliskin literatiir
kapsamli bir sekilde incelenmistir. Elde edilen bulgular,
demansin alt tiplerine gore yutma fonksiyonunda farkliliklar
oldugunu géstermektedir. Ozellikle Alzheimer tipi ve vaskiiler
demansta disfaji prevalansinin yiiksek oldugu, frontotemporal
demansta ise yutma gic¢ligiinin farkli O6zellikler tasidigi
anlagilmistir. Bu farkliliklar, nérodejeneratif siire¢lerin yutma
mekanizmast lizerindeki etkilerinin alt tipler arasinda degisiklik
gosterdigine isaret etmektedir.

Literatiirde yer alan bazi ¢alismalar, biligsel islevlerin yutma
kontrolii iizerinde dogrudan etkisi oldugunu belirtirken,
bazilar1 bu iliskinin dolayli olabilecegini veya diger faktorlerle
birlikte degerlendirilmesi gerektigini savunmaktadir (49). Bu
durum, alanin heniiz tam anlamiyla aydinlatilamamis oldugunu
gostermektedir.

Derlemede incelenen c¢alismalarin metodolojik farkliliklar
(6rnegin, 6l¢iim aracglari, hasta gruplarinin sec¢imi, ¢alismanin
tasarimi) sonuglarin  karsilastirilabilirligini - sinirlamaktadir.
Ayrica, birgok c¢alisma yutma fonksiyonuna dair nicel veriler
sunmakla birlikte, bu verilerin tutarli bir formatta raporlanmamasi
ve meta-analiz yapilmasinin giigliigli, literatiiriin bitiinciil
degerlendirilmesini zorlastirmistir.
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Disfajiye bagli komplikasyonlarin (aspirasyon pndmonisi,
malniitrisyon gibi) demans hastalarinin yasam kalitesi ve
mortalitesi iizerindeki olumsuz etkileri dikkate alindiginda,
yutma fonksiyonunun erken donemde degerlendirilmesi ve
uygun miidahalelerin planlanmasi kritik 6neme sahiptir.

Calismanin Sinirhiliklar

Yaptigimiz derlemenin kapsami dahilindeki ¢aligmalar arasinda
kullanilan yontem ve 6l¢iim araglarinda farkliliklar bulunmast,
elde edilen sonuglarin karsilagtirilmasini  giiglestirmektedir.
Ayrica, ¢ogu caligma sadece belirli bir zaman noktasina ait
verileri icermekte olup, demansin ilerleyici dogasi ve disfajinin
gelisimi arasindaki iliskiyi zaman iginde izleyen arastirmalar
siirhdir. Incelenen ¢alismalarin hastane ve toplum ortamlari
arasindaki gesitlilik, sonuglarin genel gegerliligini etkilemistir.
Dil ve erisim kisitlamalar1 nedeniyle bazi 6nemli ¢alismalara
ulagilamamis olabilir, bu da derlemenin biitiinctlliigiini
sinirlamaktadir. Son olarak, yutma bozukluklarmin tedavisi
ve rehabilitasyonu ile ilgili verilerin azlig1, bu alandaki klinik
uygulamalara yonelik net dneriler sunmay1 zorlagtirmistir.

Sonuc

Demans, kognitif iglevlerde ilerleyici bozulmaya yol acan ve
bireyin yasam kalitesini 6nemli 6l¢lide azaltan nérodejeneratif
bir hastalik grubudur. Bu derlemede, demans hastalarinda
sik karsilagilan ancak ¢ogu zaman goz ardi edilen disfajinin,
biligsel bozukluklarla olan iliskisi kapsamli bigcimde
incelenmistir. Disfajinin, aspirasyon pndmonisi, malniitrisyon
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ve dehidratasyon gibi ciddi komplikasyonlara yol acabilmesi
nedeniyle, erken tani ve uygun yonetiminin klinik agidan dnemli
oldugu vurgulanmaktadir.

Biligsel islevlerdeki bozulmalarin yutma siirecine etkisi:
motor kontrol, refleks yanitlar ve oropharyngeal koordinasyon
bozukluklari araciligryla ortaya ¢ikmakta ve bu etkiler, demansin
alt tiplerine gore degisiklik gosterebilmektedir. Ornegin,
Alzheimer hastaliginda disfaji semptomlari daha erken evrelerde
goriilebilirken (32), Lewy cisimcikli demans ve frontotemporal
demansta yutma bozukluklarina dair veriler hem simirlt hem de
metodolojik agidan gesitlilik gdstermektedir (1). Bu durum, sdz
konusu alt tiplerde disfajinin tan1 ve degerlendirme siireclerinde
karsilagtirmali veri elde edilmesini gii¢lestirmektedir.

Literatiirde dikkat ¢eken bir diger metodolojik simirlilik ise
degerlendirme yontemlerine
yalnizca klinik gdzleme dayali
tekniklerin (6rnegin MBYC, FEES) yeterince kullanilmamasi,

iligkindir. Birgok ¢aligmanin

olmasi ve enstriimantal
disfaji prevalansinin oldugundan diisiik raporlanmasina neden
olabilmektedir (28,29). Bu da ozellikle hafif diizeyde yutma
bozukluklarinin gézden kagmasina yol agmakta ve erken
miidahale olanaklarini kisitlamaktadir.

Bu derleme, literatiirde farkli demans alt tiplerine gore disfaji
prevalansindaki varyasyonlart ve kognitif islev bozuklugu
ile yutma fonksiyonu arasindaki karmasik etkilesimi bir
araya getirerek, bu iliskiyi klinik bakis acisiyla goriiniir
kilmigtir. Ayrica, hasta yonetiminde biitiinciil bir yaklagimin
gerekliligine dikkat ¢ekmis ve bakim veren egitiminin 6nemini
vurgulamistir. Giiniimiizde, 6zellikle Lewy cisimcikli demans
ve frontotemporal demans gibi daha az ¢alisilmis alt gruplarda
bilimsel veri sinirli oldugundan, bu derleme ilgili bosluklarin
alti1 ¢izmekte ve multidisipliner yaklagimlarin gelistirilmesi
yoniinde katki sunmaktadir.

Gelecek Arastirmalar icin Oneriler

ileri dsnemde, demans alt tiplerine 6zgii disfaji patofizyolojisinin
ayrintili incelenmesi ve bunun klinik yonetim protokollerine
entegrasyonu i¢in prospektif, kontrollii calismalar yapilmalidir.
Ayrica, yutma rehabilitasyonu yontemlerinin etkinligini ortaya
koyacak randomize kontrollii ¢aligmalarin artirilmasi, hasta
bakimini optimize edecektir. Multidisipliner ekiplerin rolii
ve bakim veren egitim programlarmin etkinligi de arastirma
odaklar1 arasinda yer almalidir.
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