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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-kor hakemlik ilkelerine
uygun olarak yayinlanan bilimsel, acik erisimli, basili ve ayni zamanda gevrimici
yayinlanan streli yayindir.

Yiiksek ihtisas Universitesi Saglik Bilimleri Dergisi, Yiksek ihtisas Universitesi'nin
Nisan, Agustos ve Aralik aylarinda olmak Uzere dort ayda bir yayimlanan
bilimsel yayin organidir.

Yiiksek ihtisas Universitesi Saglik Bilimleri Dergisi, Gilkemizin ilk saglik konseptli
Gniversite dergisi olma ayricaligi 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 kuruluslaridir.

Dergide saglik bilimlerialaninda orijinal makaleler, literattir gézden gecirmeleri,
olgu sunumlari, derleme, teknik bildiriler ve uzman gorisleri ingilizce ve

Tirkce 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.

Editor
Prof. Dr. Siikrii Oguz OZDAMAR

Yiiksek ihtisas Universitesi, Tip Fakdltesi, Ankara
E-mail: sukruoguzozdamar@yiu.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 t¢ kez (Nisan, Agustos ve Aralik)
yayinlanan acik erisimli ve hakemli bir dergidir. Dergide saglk bilimleri
alaninda ingilizce ve Tirkce dillerinde 6zgiin makaleler, derlemeler, olgu
sunumlari, teknik raporlar ve yorumlar yayimlanir.

Yiiksek ihtisas Universitesi Saglik Bilimleri Dergisi (Journal of Yiksek ihtisas
University Health Sciences) en yuksek etik ve editorlik standartlarina uyar.
Editorluk ve yayim stireci, 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
iyi Uygulama (doaj.org/bestpractice) ilkeleri gozetilir.

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

Makale Gonderme

Yazarlar makalelerini Ulakbim- DergiPark web sitesinde bulunan Yiiksek ihtisas
Universitesi Saglik Bilimleri Dergisi alanindan géndermelidir. Makaleler Word
dokiimani (.doc) veya zengin metin bicimi (.rtf) olarak gonderilmelidir. Her
makalenin basinda yazi basligl, 6z ve “medline” kurallarina gére diizenlenmis
Tiirkce ve ingilizce anahtar sézciikler yazilmalidir. Makale icin iletisim kuracak
tim vyazarlarin gerekli iletisim bilgileri olmalidir. Tim sekil, tablo ve gerekli
gorilen ek dokiimanlar da gonderilmelidir. Yazarlar ayni sistem (izerinden
Telif Hakki Devri ve Finansal Durumu belirten ve yazinin orijinalliginin beyan
edildigi formu da génderilere eklemelidir.

Editoryal Politika

Tum makaleler bilimsel katkilari, orijinallikleri ve icerikleri 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 gérildiigiinde revizyon yapilmak
lizere sorumlu yazara geri gonderilebilir. Dergide basilan yazilar derginin
mali haline gelir ve yazilarin telif hakki Yiksek ihtisas Universitesi Saglik
Bilimleri Dergisi (Journal of Yuksek Ihtisas University Health Sciences) adina
alinir. Daha 6nce herhangi bir dilde basiimis olan yazilar dergide basiimak
tizere degerlendiriimez. Yazarlar, Yiiksek ihtisas Universitesi Saglik Bilimleri
Dergisi'ne (Journal of Yuksek Ihtisas University Health Sciences) gonderdikleri
bir yaziyi baska bir dergiye gonderemezler.

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 olmalidir.

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 Dergisine (Journal of Yiiksek Ihtisas
University Health Science), gonderilen makalelerICMJE'ninbiyomedikal 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 tst yazida makale icindeki bilgilerin herhangi
bir kisminin daha 6nce elektronik ortam dahil yayimlanip yayimlanmadig
veya degerlendirilmek tizere génderilip génderilmedigi bildirilmelidir. Calisma
icin etik kurul karar alinip alinmadigi veya insan deneyleri ile ilgili 2018
yilinda giincellenen Helsinki Bildirgesi'ne uyulup uyulmadigi belirtilmelidir,
aksi durumlar aciklanmalidir. Ust yazida iletisim kurulacak yazarin adresi,
telefonu, faks numarasi ve e-posta adresi olmalidir. Tim basvurular benzerlik
tespit yazilimi (iThenticate by CrossCheck) tarafindan taranir. Yayin Kurulu,
dergimize génderilen calismalar 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 dnermektedir:

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

2. VYazitaslaginihazirlamisya da 6nemlifikirsel icerigin elestirel incelemelerini
yapmis olmak.

3. Yazinin yayindan 6nceki son halini gézden gecirmis ve onaylamis olmak.

4. Cahsmanin herhangi bir boluminin gecerliligi ve dogruluguna iliskin
sorularin uygun sekilde sorusturuldugunun ve ¢éziimlendiginin garantisini
vermek amaciyla calismanin her yoniinden 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 batunltgtine
gliven duymalidirlar.

Makale Ozellikleri

Arastirma Mabkalesi

Arastirma makalesi ana metni “Oz”, “Giris”, “Materyal ve Metot”, “Bulgular
JTartisma/ Sonug” ve “Kaynaklar” alt baslklarini icermelidir. Arastirma
makaleleri igin s6zctik sayisi sinirlari Tablo 1'dedir.

”

Oz

Arastirma makalelerinin 6zu Giris, Materyal ve Metotlar, Bulgular ve Sonug
bélumlerinden olusmalidir. Calisma igerigini ve ¢alismanin dayandigi zemini
aktarmali, calismanin amaglarini, ana bulgulari ve ana sonuglari belirtmelidir.
Ayrica calisma ve gézlemlerin yeni ve dnemli yonlerini vurgulamalidir.

Anahtar Sozciikler
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(http://www.bilimterimleri.com).
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agiklanmalidir. Etik konularla ilgili izinler yukarida aciklandigi gibi belirtiimeli;
ilaclarin jenerik isimleri ile birlikte Gretici adi vetretildigi tlke ifade edilmelidir.

Bulgular

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




Tablo 1. Makale turleri icin kisitlamalar

Makale tiirii Sozciik siniri 0Oz sozciik sinint 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

Tartisma /Sonucg

Kaynaklarin 1siginda bulgularin 6nemi ve farklari vurgulanmalidir; ancak
sonug boliminde sunulan detaylar tekrarlanmamalidir. Gorigsler, calismada
elde edilen gerceklerle desteklenecek sekilde sinirlanmalidir; arastiriimayan
ya da gosteriimeyen varsayimlar tartismaya eklenmemelidir. Bulgular
baska arastirmalarla karsilastirimalidir. Bu bolimde bulgular bélimiinde
belirtiimemis yeni veri sunulmamalidir.

Kaynaklar

Kaynaklar, “Uluslararasi Tip Dergisi Editorleri Komitesi (ICMJE)" tarafindan
gelistirilen “Biyomedikal Dergilere Gonderilen Makaleler icin Gerekli
Standartlar” kurallarina gore duzenlenmelidir. Sik kullanilan referans turleri
icin bazi 6rnekler verilmistir. https://www.icmje.org/icmje-recommendations.
pdf linki, burada saglanmayan diger referans tiirlerine iliskin rehberlik amaciyla
kullanilmalidir. Her kaynak metindeki sirasina gére numaralandiriimali ve
listelenmelidir. Metin icerisinde ciimle sonlarinda parantez icinde “(...)"
seklinde belirtilmelidir. Kaynaklarin dogrulugundan yazar(lar) sorumludur.
Dergi bagliklari Index Medicus'a uygun olarak kisaltiimalidir. Dergi adlarinin
kisaltmalari igin “Index Medicus'ta indekslenen Dergilerin Listesi’ne bakiniz
(http://www.nlm.nih.gov/tsd/serials/lji.html). Index Medicus'ta yer almayan
dergilerde kisaltma kullaniimaz. Kaynaklarda yalnizca yayinlanmis makaleler
veya “baskida” olan makaleler kullanilabilir. Tim yazarlarin isimleri yazilmahdir,
“et al” ifadesi kullaniimamalidir.
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ABSTRACT

0z

Introduction: In this study, which was carried out in Turkey, we aimed
to determine the experiences of parents of children aged 0-12 regarding
in-vehicle child passenger safety and identify their opinions.

Material and Methods: The study was carried out by conducting in-
depth interviews with 15 parents who met the inclusion criteria between
1 June 2023 and 15 August 2023. The content analysis method was
used to analyze the collected data.

Results: Based on the results of the content analysis, five themes
were identified. These themes were reasons for failure to ensure
child passenger safety, in-vehicle safety precautions taken for child
passengers, legal responsibility for child passengers, barriers to child
passenger safety, and precautions to be taken to ensure child passenger
safety.

Conclusion: It was determined that parents partly knew about in-
vehicle safety practices for their children, but they were inadequate in
implementing these practices. Regarding in-vehicle safety practices,
deterrent legal penalties and training programs should be implementable
and inspectable. The implementation of the necessary penalties would
be expected to ensure in-vehicle child passenger safety and reduce the
number of injuries and deaths caused by traffic accidents.

Keywords: Child passenger, in-vehicle precautions, safety, barriers,
traffic accidents

Girig: Tirkiye’de gerceklestirilen bu ¢alismada, 0-12 yas arasi
¢ocuklarin ebeveynlerinin ara¢ i¢i ¢ocuk yolcu giivenligine
iliskin deneyimlerinin belirlenmesi ve gorislerinin tespit edilmesi
amaglanmistir.

Materyal ve Metotlar: Calisma, 1 Haziran 2023 ve 15 Agustos 2023
tarihleri arasinda dahil edilme kriterlerini karsilayan 15 ebeveyn ile
derinlemesine goriismeler yapilarak gerceklestirilmistir. Toplanan
verilerin analizinde igerik analizi yontemi kullanilmistir.

Bulgular: Igerik analizi sonuglarma gore bes tema belirlenmistir.
Bu temalar; ¢ocuk yolcu giivenligini saglayamama nedenleri, ¢ocuk
yolcular i¢in alinan arag¢ i¢i glivenlik dnlemleri, cocuk yolcular igin
yasal sorumluluk, ¢ocuk yolcu giivenliginin oniindeki engeller ve
¢ocuk yolcu giivenligini saglamak i¢in alinmasi gereken dnlemlerdir.

Sonug: Ebeveynlerin ¢ocuklarina yonelik arag i¢i giivenlik
uygulamalarin1 kismen bildikleri, ancak bu uygulamalari hayata
gecirme konusunda yetersiz kaldiklari tespit edilmistir. Ara¢ igi
givenlik uygulamalar1 ile ilgili olarak caydirici yasal cezalar ve
egitim programlari uygulanabilir ve denetlenebilir olmalidir. Gerekli
cezalarin uygulanmasiyla arag i¢i cocuk yolcu giivenliginin saglanmasi
ve trafik kazalarindan kaynaklanan yaralanma ve dlimlerin azalmasi
beklenmektedir.

Anahtar Sozciikler: Cocuk yolcu, ara¢ i¢i oOnlemler, giivenlik,
bariyerler, trafik kazalar
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Introduction

Traffic accidents happening on land routes are a global problem
and constitute a serious threat to public health (1). Worldwide,
more than a million deaths are caused by traffic accidents
annually, and more than 20 people are injured. Traffic accidents
rank first among the causes of death of children and young
people aged 5-25 (2). The United States Centers for Disease
Control and Prevention (CDC) report that motorized vehicle
accidents continue to be a leading cause of death in children
aged between 1 and 17 (3). Accidents rank high also in Turkey
among the causes of death in children in the age group of 5-14
(4). According to the Turkish Statistical Institute (TURKSTAT),
in Turkey in 2021, 864 children died in traffic accidents. Among
the children who died, 44.8% were 0-9 years old, and 21.5%
were 10-14 years old (5).

Children in the 0-12 age group are not physically, cognitively,
and psychosocially mature enough. This is why these children
are under the supervision of their parents in vehicles that are
used for transportation and travel. These vehicles, which are
driven by parents or other adults, also pose a risk to children.
Thus, all necessary precautions must be taken by these adults.
High mortality rates despite the systems in place regarding this
issue implicate neglect, lack of knowledge, and failure to take
the necessary precautions as the causes (6).

As safety measures for child passengers, age-appropriate car
seats should be available, the child should sit in a suitable
position in the vehicle, it should be ensured that they wear their
seatbelt, practices such as child locks should be adopted, and
such practices should be supported (7). One of the most effective
ways to protect children from accidents during transportation
is the use of car seats for children. Children shorter than 145
cm should sit in the backseat equipped with a car seat that is
appropriate for their height and weight. In the Global Status
Report on Road Safety by the World Health Organization
(WHO), it is stated that seating children in the age group of 0-12
in the backseat by using an appropriate car seat reduces the rates
of mortality caused by traffic accidents by approximately 70% in
infants and 54-80% in children (2, 8).

Specialized legal policies and penalties should be developed
to create incentivizing strategies for the adoption of safety
measures for child passengers (9). Furthermore, making
safety measures for child passengers mandatory and providing
continued education and training in schools and primary
healthcare institutions led by healthcare personnel/nurses
based on their counseling roles will make it possible to avoid
preventable deaths and injuries (10).

It is important to thwart preventable attitudes and behaviors
regarding the issue and contribute to the reduction of child
mortalities caused by traffic accidents. There are very few
studies on the factors that are effective, informative, preventive,
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predictive, and incentivizing for precautions in the context of
child passenger safety. Therefore, the purpose of this study is to
determine the experiences and views of parents of children aged
0-12 about child passenger safety.

Material and Methods

Design

Qualitative studies are based on the philosophy that human
experiences are complex, and they aim to uncover subjective
experiences and points of view by employing a holistic
perspective and broad-scoped research questions (11). These
studies follow a process in which phenomena are investigated
and presented in a realistic and comprehensive manner in actual
settings where events are experienced by individuals (12, 13).

In the phenomenological approach, which is among qualitative
research designs, the purpose is to define the common meaning
of the experiences of individuals and groups regarding a
phenomenon or concept. In this sense, in phenomenological
studies, researchers first explain the phenomenon in question,
then collect data from persons who experience this phenomenon,
and “provide a comprehensive description that defines the
essence of the experiences of all included individuals” (14).

In this study, a descriptive qualitative research design was
employed (15). In this phenomenological analysis approach,
the main areas of interest are the experiences, comprehension,
perceptions, and views of participants (16). The COREQ
checklist was followed in this study.

Sample

The sample of the study consisted of parents (mother or father)
living in the provincial center of Zonguldak, Turkey who had
children in the age group of 0-12. It is accepted that there is no
restriction in sample sizes for qualitative studies, and the sample
size can be determined based on the objectives and research
questions of a study. In such studies, it is important to analyze the
phenomenon that is examined in depth, rather than generalize the
results. In the data collection process, the criterion to be followed
is “reaching theoretical saturation”. Theoretical saturation is
achieved when the data collected by the researcher start to repeat,
and thus, no new information can be obtained (17, 18).

The data were collected between 1 June 2023 and 15 August
2023 from parents who were included by using the maximum
variation sampling method (19, 20). The inclusion criteria for
parents were as follows:

(1) Having a child aged 0-12,

(2) Having experience driving a vehicle and traveling,
(3) Having traveled with children,

(4) Being able to read, speak, and understand Turkish.
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Table 1. Demographic characteristics of the participants

Ozsavran et al.

Child’s Child’s Mother’s Mother’s Mother’s education | Father’s Father’s Father’s
Participant age gender Parent age occupation level age occupation education level
P1 10 M Mother 39 Homemaker Secondary school 50 Laborer Secondary school
P2 5 F Mother 21 Homemaker High school 28 Driver High school
P3 6 F Mother 34 Homemaker Secondary school 36 Laborer Secondary school
P4 5 M Mother 43 Nurse Undergraduate 45 Police officer High school
PS5 5 F Mother 39 Academician Postgraduate 42 Academician Postgraduate
P6 7 F Mother 35 Laborer Secondary school 36 Laborer Secondary school
P7 5 F Father 32 Teacher Undergraduate 33 Soldier Undergraduate
P8 8 M Mother 29 Laborer High school 38 Laborer High school
P9 7 M Mother 31 Civil servant Undergraduate 33 Civil servant Undergraduate
P10 6 F Father 31 Homemaker Secondary school 29 Laborer Secondary school
P11 5 F Mother 31 Teacher Undergraduate 33 Soldier Undergraduate
P12 14 F Mother 42 Homemaker Secondary school 47 Laborer Secondary school
P13 7 F Mother 38 Homemaker Undergraduate 38 Civil servant Undergraduate
P14 8 M Mother 25 Homemaker High school 26 Freelancer High school
P15 10 M Mother 34 Homemaker High school 42 Laborer High school

The sample consisted of 15 parents who met the inclusion
criteria (Table 1). The participants were informed about the
objective and methodology of the study and ensured that their
confidentiality would be guaranteed. The participants were
voluntary. The researchers had not met the participants before.

The prospective participants were given a detailed explanation
about the data collection procedures of the study and their rights
as participants before they provided informed consent. The date
and time of the interview were set based on the availability of
each participant.

Data Collection

An information form was used to collect data about the
sociodemographic characteristics of the participants and
their children, whereas a “Semi-Structured Interview Form”
consisting of six open- and closed-ended questions was used
to collect the views of the participants regarding in-vehicle
child passenger safety. The questions on the Semi-Structured
Interview Form” were “What could be the reason for the high
non-medical mortality rates in children aged 0-12? What are
the passenger safety precautions taken in the vehicle that your
child uses to go to school or those taken by you in your own
vehicle? What could be the tools that should be available in
vehicles for the safety of child passengers? Do you think such
tools are sufficient? What do you think about the legal aspects
of ensuring in-vehicle passenger safety? Which topics should
be focused on for an education program to be planned about in-
vehicle child passenger safety? What are the barriers you face
in taking precautions about in-vehicle child passenger safety?”

Using the form, individual face-to-face interviews were held
with all participants. The in-depth interview technique was
used in the interviews. The interviews were held at dates and

times suitable for the participants and in an intervention room
at the clinic where no person other than the researcher and the
interviewee was present. The qualitative data were collected by
using an audio recorder with the verbal and written permission of
the interviewee. Each interview lasted for about 40-60 minutes.
The audio recording of each interview was transcribed by the
researcher who conducted the interview. This practice aimed to
minimize the chances of misinterpretation and prejudice (21).
The data collection and data analysis procedures were carried
out simultaneously.

Data Analysis

The content analysis method was used to analyze the data. After
all recordings were listened to by the researchers and transferred
to a document in written form in the computer environment,
based on the interview data, themes were identified first, and then,
categories were determined. The stages of the analysis in this study
were as follows: (1) transcription of data, (2) coding, (3) category
and theme formation, (4) category and theme revision, and (5)
recording and interpretations of findings. After the identified
categories and themes were examined, and the researchers reached
an agreement on these categories and themes, the resulting set of
these units was presented to three experts for their review. After
obtaining expert opinions, the final versions of the categories
and themes were created (17, 22). The Consolidated Criteria for
Reporting Qualitative Research (COREQ) (23) checklist was
used to report the findings of the study.

Ethical Aspects of the Study

Before starting the study, approval was obtained from the
Clinical Studies Ethics Committee at Zonguldak Bulent Ecevit
University Human Research (Date: 26.05.2023, No: 222). The
research protocol complied with the principles of the Declaration
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Figure 1. Themes and categories

of Helsinki. Participation was entirely voluntary, and the
participants were informed that they could leave the study at
any stage if they wished to do so. They were informed that the
collected data would be used only for the purposes of this study,
and the confidentiality of their information was protected.

Reliability

To achieve the reliability of the study, measures were taken
to ensure credibility, trustworthiness, transferability, and
confirmability. The researcher who would hold the interviews
received training in qualitative interviews. A pilot implementation
was made to test the applicability of the interview form. For
trustworthiness purposes, all documents used in data collection
and analysis can be made accessible if needed (24). A journal
was kept by the researcher to keep their personal views in
check after each interview (25). To achieve confirmability
(i.e., to prevent the views of the researcher from affecting the
results and avoid bias), the analysis results were repeatedly
re-evaluated by the other members of the research team (26).
When differences were encountered, discussions were held to
reach a consensus. Transferability was ensured by reaching
data saturation. Two researchers independently coded the data
to provide consistency. When differences were encountered,
the third researcher determined the final code. It was confirmed
that all methods were implemented in compliance with relevant
instructions and recommendations.

Results

According to the analyses of the data collected in the individual
in-depth interviews held with the participants, five themes were
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identified as follows: (1) Reasons for failure to ensure child
passenger safety, (2) In-vehicle safety precautions taken for
child passengers, (3) Legal responsibility for child passengers,
(4) Barriers to child passenger safety (5), and Precautions to
be taken to ensure child passenger safety. The results showed
that the participants were knowledgeable about in-vehicle child
passenger safety. However, they were inadequate in practice,
and the reasons for this were the lack of deterrent penalties and
the insufficiency of education regarding the importance of child
passenger safety. The view that legal consequences about child
passenger safety should be a deterrent and the lack of sufficient
education were emphasized. The themes identified based on the
collected data are shown in Figure 1.

Theme 1: Reasons for Failure to Ensure Child Passenger
Safety

According to the responses of the participants in the interviews,
it was seen that age, gender, education level, and occupation
were sociodemographic characteristics that affected in-vehicle
child passenger safety.

“Female drivers, especially those who are mothers like me,
behave more sensitively about the safety of their children in their
vehicles.” (P13)

“Male drivers are more experienced compared to female drivers,
and they can protect their children better while driving on the
road.” (P10)

“Education is not that important. I have witnessed several
academician friends of mine not showing the same sensibility
regarding child passenger safety.” (P5)
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“The rigor in the safety measures we take for our children comes
from the fact that my husband is a police officer. He encounters
accidents frequently due to his job.” (P4)

The interviews showed the significant role of authoritarian,
authoritative, or neglectful parental attitudes in the context of child
passenger safety. The participants stated that parental attitudes are
important in terms of in-vehicle child passenger safety.

“My husband is a good driver. It is not that important to take
precautions.” (P15- Neglectful Attitude)

“If everything complies with the rules, no one would be sorry.
My husband and I both try to take all precautions for ourselves
and our children.” (P9-Democratic Attitude)

The responses of the participants showed that although they
had sufficient knowledge about the importance of education and
about child passenger safety, they had problems in putting this
knowledge into practice. It was also learned that people in the
immediate environment of the participants failed to take safety
precautions due to a lack of knowledge.

“Many families in our village have no idea what a car seat
is. These are new-generation things now. So, not many safety
precautions are taken. They leave it to God.” (P1)

“Despite all the education we have had and all the information
we hear about from around us, we have difficulty in practice.
The children sometimes object to it, and this makes it convenient
for us as parents.” (P13)

Theme 2: In-Vehicle Safety Precautions Taken for Child
Passengers

Among precautions regarding the in-vehicle safety of child
passengers, it was seen that car seats were a topic about which
the participants were knowledgeable. Based on the statements
of the participants, on the other hand, it was found that car seats
were not actively being used due to the negative behaviors of the
children and parental attitudes.

“Because [ have a child with a chronic illness, we have to leave
the city once every month. As my daughter gets uneasy on long
journeys, she wants to travel on my lap despite having a car seat
in the back, and I cannot prevent it.” (P2)

“My son feels uncomfortable in the car seat and does not want
to use it.” (P14)

The statements of the participants showed that they thought
children should ride in a car seat in the back, while they also
knew that children over the age of 12 could ride in the front seat
wearing their seatbelt.

“I have three children. The oldest is 12 years old. ...likes riding
in the front seat but does not want to wear a seatbelt.” (PS)

Ozsavran et al.

Seatbelts are among the safety measures taken by traveling
individuals to survive and protect themselves. When the
participants shared their views about safety measures, seatbelts
were the first thing they thought of. While the participants with
high education levels had high rates of using seatbelts, those
with low education levels did not wear them despite knowing
that they are important as a safety precaution.

“Wearing our seatbelts is at the top of our precautions, especially
in our own vehicle and school vehicles. It is lifesaving even in
the smallest accidents.” (P5)

“Being educated or uneducated should not mean we have not
heard of seatbelts, but when the child does not want to wear it,
you cannot put it on by force.” (P12)

Most participants did not have any opinion about in-vehicle
child locks and similar safety measures.

“I did not know that locking the doors or windows was among
safety measures.” (P14)

“My husband usually thinks it is wrong to automatically lock
[doors/windows]. He thinks it would not be possible to respond
to emergency situations. This is why we tell our son to not play
with the locks.” (P11)

Theme 3: Legal Responsibility for Child Passengers

Traffic rules, which are relevant to public health, are a set of
practices under the individual responsibility of citizens that
should be mandatory. There is a need for some legal basis to
maintain order and health. More than half of the participants
stated that legal repercussions regarding safety precautions for
child passengers or lack thereof are inadequate.

“Our children are precious to us. This is why safety precautions
to protect children in vehicles while on the road should be
mandatory.” (P9)

“Inspecting compliance with traffic rules is the responsibility of
the police, but these inspections are currently insufficient.” (P8)

“As parents, it is our responsibility to self-check and self-
evaluate in the family during our drive in and outside the city,
but we have difficulties in paying the utmost attention.” (P5)

The high rates of non-medical deaths among 5-14-year-old
children, especially in cases of accidents, indicate that in-
vehicle child passenger safety precautions are not adequately
taken. Children should be supervised by their parents before
their journey starts, and their safety should be checked at certain
points by traffic officers. The participants complained about the
inadequacy of inspections and wanted to see strict inspections.
Their statements also indicated a lack of oversight.
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“We frequently leave the city due to the chronic illness of our
daughter. We have never been asked about safety precautions for
our child at any police traffic stop.” (P2)

“People frequently talk about precautions taken by the driver in
general, but there is a substantial lack of inspections about the
safety of children or other passengers in the vehicle. The news of
accidents on the TV is the proof of this problem.” (P6)

There are certain repercussions in society, and they are
functional in the physical or emotional sense. This makes it
possible to achieve behavioral change by dissuasive penalties.
All participants agreed that current penalties for failing to
comply with traffic rules are not deterrent enough.

“People do not understand when they are warned politely. They
understand the importance of the issue when they are punished.
When they have to pay a fine, they do not repeat that mistake,
while they should not have made it in the first place.” (P12)

“Paying substantial fines will activate the self-checking
mechanisms of drivers. Of course, such penalties should not
be considered more dissuasive than the threat to our children’s
lives.” (P5)

Theme 4: Barriers to Child Passenger Safety

Motorized vehicles are used for transportation to schools,
shopping locations, or holiday destinations, which are parts of
social life. While on the road to the school, the driver of the
school bus is responsible for the safety of the child, and the
parents of the child are the ones responsible for their safety in
their private vehicles. During journeys where a child is present,
important considerations include a sense of responsibility,
alertness, and compliance with rules. The responses of the
participants also demonstrated the importance of the attitudes
and behaviors of parents.

“There was no such thing in the past, but the attitudes of the
driver and the attendant of the shuttle are highly important when
1 send my child to school. If the attendant has the children wear
their seatbelts and if the driver is watchful of this issue, this
means it is a safe trip. This comforts me.” (PS)

“Although my husband is a good driver, it concerns me to see
his overconfidence or potentially distracting behaviors like
speaking on the phone or smoking.” (P2)

New times bring new information and practices. It is inevitable to
experience problems in keeping up with new information in the
process of adaptation. As also demonstrated by the statements
of the participants, parents should resolve their incomplete
information and keep their knowledge up to date to ensure the
safety of their children in their vehicles.
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“We did not have car seats in the past, or attendants in school
buses... Now, everyone has to abide by rules.” (P12)

“My nephew flew out of the window after a crash in an accident.
We lost him. He could be still with us if he had his seatbelt on.
We sometimes find it difficult to put important knowledge into
practice, and we realize its importance when something [bad]
happens to us.” (P3)

Fatalism is prevalently encountered in societies that have strongly
held beliefs. This is a defense mechanism that is quickly adopted
by helpless or negligent individuals. It may be seen based on
the responses of the participants that one of the barriers to the
adoption of safety precautions for child passengers in vehicles
is fatalism.

“Death is predestined. Regardless of how many precautions
we take, angels will protect [the child]. The child wears it [the
seatbelt] if he wants to and does not wear it if he does not want
to. ...but I still tell him to wear it.”” (P1)

“Death is inevitable, and everyone will die someday. My husband
is very careful, but this is not that important.” (P15)

Theme 5. Precautions to be Taken to Ensure Child
Passenger Safety

For the policies and development of countries, it is important to
protect and improve the health of children. Education programs
about in-vehicle child passenger safety should be organized along
with counseling to be provided by professional health workers
in the field of pediatrics. The participants also emphasized the
need for education about child passenger safety and thought that
safety would be ensured with the help of a professional team.

“Like other families, we would like to be educated by qualified
professionals.” (P13)

“I would very much like to obtain information from people
who are qualified about these issues, especially about first aid
training and what to do in the case of an accident.” (P7)

“Although passenger safety in traffic is considered to be the
responsibility of police officers, in other countries, education
about issues such as using car seats is provided by doctors or
other healthcare professionals. This could also be done in our
country.” (P5)

The media is a highly influential tool today. Public service
announcements that would address all age groups during
advertisement breaks or infomercials would be a strong method
to change ill-advised behaviors or attitudes. With public
service announcements, the child realizes the importance of
their safety, while the family can develop behavioral changes.
The participants shared the following views to highlight the
importance of public service announcements.
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“Nowadays, children learn everything on a screen. For example,
the harmful effects of smoking are shown on TV, and the child
understands that smoking is harmful. If a similar thing is done
for child passenger safety, it could attract the attention of
everyone.” (P11)

“An effective way to address children and parents in the age
of technology is to use the media. Preparing public service
announcements about legal regulations and practices may be
helpful” (P4)

In the age of technology, the usage of simulation training
methods is constantly becoming more prevalent. Providing such
an educational opportunity to people about situations that they
cannot predict could lead to permanent behavioral changes.
It would be an effective practice to support the knowledge of
individuals about the importance of in-vehicle child passenger
safety and situations they could encounter if safety precautions
are inadequate with simulation training opportunities. Only one
participant argued that such an education program could be
useful.

“Simulations can now be used for educational purposes in the
field of health. For instance, a surgeon can gain more experience
by practicing in a simulation environment. They can see their
mistakes and shortcomings via simulation training. Both parents
and children can be provided with such training to ensure the
safety of child passengers in vehicles.” (P4)

Discussion

This study was conducted to determine the experiences and
views of parents of children aged 0-12 regarding in-vehicle
child passenger safety. The results of individual in-depth
interviews presented five themes, which were reasons for failure
to ensure child passenger safety, in-vehicle safety precautions
taken for child passengers, legal responsibility for child
passengers, barriers to child passenger safety, and precautions
to be taken to ensure child passenger safety. The categories
under these themes were sociodemographic characteristics,
parental attitudes, lack of education, car seats, position of the
child in the vehicle, seatbelts, child locks, inadequacy, lack of
inspections, deterrent penalties, parent and driver attitudes, lack
of knowledge, fatalism, passenger safety training, public service
announcements, and simulation training. As a result of the
detailed review of the literature, no qualitative study on this topic
was encountered. Kolunsag and Nahcivan (2021) conducted an
experimental study on the same topic. The authors provided
child passenger safety training to mothers of children in the 0-12
age group. They examined whether the mothers used car seats
for their children, their perceived risk of accidents-injuries, and
their knowledge levels about car seats. About half of the mothers
always used seatbelts. The usage rates of car seats for children
increased significantly in the experimental group 3 and 6 months
after the intervention. In terms of behavioral change stages, after
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3 months, at least one level of “advancement” was observed in
car seat usage for children’s safety in 50% of the experimental
group and 21.7% of the control group. In comparison to the
mothers in the control group, those in the experimental group
had a significantly higher mean perceived accident-injury risk
score and significantly higher levels of knowledge about car
seats for children’s safety (27). The themes that were identified
in this study and the results of previous studies demonstrated
the importance of child passenger safety. Improving the risk
perceptions of parents, using car seats for children, taking in-
vehicle safety precautions, and enforcing legal penalty systems
are effective methods to prevent potential accidents.

In this study, the participants were found to have insufficient
knowledge about car seats, seatbelts, child locks, and the correct
position of children in the vehicle as measures for in-vehicle child
passenger safety. Although they frequently mentioned car seats
and seatbelts, they did not list the correct position of children
in the vehicle or child locks among safety measures, indicating
their partial lack of knowledge about the topic. Moradi et al.
(2019) reported that the usage of car seats for children in Tehran
was very rare, most parents were unaware of the importance of
car seats, and the reasons for not using car seats for children
included the discomfort of children in these seats and the high
cost of car seats (28). In terms of the discomfort of children
among reasons for not using car seats, the result of their study
was similar to the result of this study.

In the literature, it has been argued that effective approaches
for increasing the usage rates of car seats for children’s safety
include legal regulations, information efforts for the general
public via mass communication tools, education programs for
healthcare personnel, security forces, children, and their parents,
campaigns for promoting the usage of car seats, and programs
designed to loan, rent, or gift car seats (29, 30, 31). Activities
such as increasing the knowledge levels of parents, information
support by the media, and the popularization of the issue by
healthcare personnel in appropriate settings have also been
proposed as approaches that could increase the usage rates of
car seats for children (8, 9, 28, 32, 33).

Seatbelts were among the safety measures that were known and
used by the participants of this study. In the study carried out by
Kuguluoglu et al. (2006), 64.8% of parents stated that seatbelts
should be available and used in school buses (34). Considering
their result and ours together, it is seen that most parents support
the implementation of safety measures for their children in their
vehicles, but they have shortcomings in practice.

In the scope of the Directive on Traffic on Highways, there is
legislation about compliance with traffic rules and each specific
safety measure to be taken. Detailed information about penalties
is also provided in traffic law for those who display behaviors
violating the rules stated in the law (Directive on Traffic on
Highways). These financial penalties can reach substantial sums
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(35). Itis observed that the implementation of deterrent penalties
may be effective in ensuring child passenger safety.

Parent and driver attitudes are highly important in the
achievement of in-vehicle child passenger safety. The careless
behaviors of drivers who have negligent attitudes in vehicles
threaten the health and safety of children. Moradi et al. (2019)
stated that 38% of parents were unaware of child passenger
safety and devices used for child safety, less than 20% used car
seats for their children’s safety as their spouses did not support
it, and 29% thought using car seats do not affect the safety of
children (28). Considering the results of our study and those of
similar studies, it is understood that parents who have negligent
attitudes risk the health and safety of their children.

One of the most prevalent and fundamental interventions in
the development of health-promoting behaviors is raising
awareness in society. Researchers have stated that informative
efforts about car seats for children by healthcare professionals
via mass communication tools can increase the usage of car
seats (29, 30, 31). It has been demonstrated in various studies
that following developments in education and technology has
an important role in the achievement of child passenger safety.
Giilada et al. (2023) showed that public service announcements
utilizing the metaphor of death for traffic rules and passenger
safety were highly prevalent. To prevent deaths and injuries
caused by accidents, visuals promoting the usage of seatbelts
by creating fear were emphasized (37). Like the results of
our study, the result of their study also showed that public
service announcements were effective although they were not
appropriate for the age group or psychological state of children.

Conclusion

It was determined that parents partly knew about in-vehicle
safety practices for their children, but they were inadequate
in implementing these practices. Regarding in-vehicle safety
practices, deterrent legal penalties and training programs should
be implementable and inspectable. The implementation of the
necessary penalties would be expected to ensure in-vehicle child
passenger safety and reduce the number of injuries and deaths
caused by traffic accidents. Child passenger safety is influenced
by several factors. The rates of deaths and injuries in children
caused by accidents are increasing today. The reason for this
is the failure to understand the importance of passenger safety.
Social education starts in the family environment. Children
adopt the behaviors and attitudes they see in their parents as
role models. The gap in the knowledge necessary for being
a responsible passenger should be filled, and this should be
supported with public service announcements that can also
be understood by children. In terms of child passenger safety,
the importance of increasing inspections for drivers, positive
behavior changes, and deterrent penalties should be emphasized.
Pediatric nurses should provide counseling and evidence-based
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education in school and family settings. It is expected that these
interventions could substantially reduce the rates of mortalities
and injuries in children caused by accidents.
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ABSTRACT

0z

Introduction: Implementation of systematic education programs for
the healthy development of children can contribute to learning the
basic building blocks for the cognitive, social, emotional, motor, and
language development of children while improving the knowledge
and behaviors of parent. This study was conducted to evaluate the
contributions of the “Parent School” program to parents.

Material and Methods: The study was conducted on July 1-15, 2023,
using the focus group technique using the phenomenology study design,
one of the qualitative research models. A total of 23 parent actively
participated in the “Parent School” program. Among the parent,
11 parent who agreed to do post-program evaluation constituted the
sample of this study. A descriptive data form consisting of 5 questions
and a semi-structured interview form consisting of 3 questions were
used to collect data. Three nurses analyzed participants’ opinions, and
thematic coding was performed.

Results: In the interviews conducted with the parent, four themes
(Emotional change in the parent, behavioral change in the parent, change
in the child, and difficulty in transition) and 14 sub-themes (Awareness,
consistency in discipline, self-confidence, self-compassion, self-
efficacy, playing, effective communication, spending time together,
behavioral change, contribution to growth and development, emotional
state, comparison with others, family elders and feeding behavior) were
determined.

Conclusion: In the interviews with the parents at the end of the
program, it was determined that there were changes in themselves
and their children and that they had difficulty with some changes.
In particular, they stated that they had difficulties with comparison,
conflicts with family elders or feeding.

Keywords: Parent, parenting education, qualitative research, nursing.

Giris: Cocuklarin saglikli gelisimi igin sistematik egitim programlarinin
uygulanmast, ¢ocuklarin bilissel, sosyal, duygusal, motor ve dil gelisimi
i¢in temel yap1 taslarinin 6grenilmesine katki saglarken, ebeveynlerin
bilgi ve davraniglarini da gelistirebilir. Bu ¢alisma “Ebeveyn Okulu”
programinin  ebeveynlere katkilarm1  degerlendirmek amaciyla
yapilmustir.

Materyal ve Metotlar: Calisma 1-15 Temmuz 2023 tarihleri arasinda
nitel arastirma modellerinden fenomenoloji ¢calisma deseni kullanilarak
odak grup teknigi ile gerceklestirilmistir. “Ebeveyn Okulu” programina
toplam 23 ebeveyn aktif olarak katilmistir. Ebeveyn arasindan
program sonrast degerlendirme yapmayi kabul eden 11 ebeveyn bu
¢alismanin 6rneklemini olusturmustur. Veri toplamak i¢in 5 sorudan
olusan tanimlayici veri formu ve 3 sorudan olusan yar1 yapilandirilmig
gorisme formu kullanilmustir. Katilimeilarm gorisleri tic hemsire
tarafindan analiz edilmis ve tematik kodlama yapilmistir.

Bulgular: Ebeveynle yapilan goérismelerde dort tema (Ebeveynde
duygusal degisim, ebeveynde davranigsal degisim, ¢ocukta degisim
ve gecis zorlugu) ve 14 alt tema (Farkindalik, disiplinde tutarlilik,
0z giiven, 0z sefkat, 6z yeterlilik, oyun, etkili iletisim, birlikte zaman
gecirme, davranigsal degisim, biiyiime ve gelisime katki, duygu
durumu, baskalariyla kiyaslama, aile bityiikleri ve beslenme davranisi)
belirlenmistir.

Sonug¢: Program sonunda ebeveynlerle yapilan goriismelerde
kendilerinde ve ¢ocuklarinda degisimler oldugu ve bazi degisimlerde
zorlandiklart tespit edilmistir. Ozellikle kiyaslama, aile biiyiikleri ile
catisma ya da beslenme konusunda zorlandiklarini belirtmislerdir.

Anahtar Sozciikler: Ebeveyn, ebeveynlik egitimi, nitel arastirma,
hemgirelik.
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Introduction

The typical path to enhancing the well-being of parents and their
children is to improve parenting. Secure and positive parent-child
interactions lay the foundations for healthy child development
(1-3). Especially during the early years of life, how children are
raised will significantly influence their later physical, cognitive,
linguistic, and socio-emotional development. Therefore, it is
crucial to guide parents towards appropriate resources such as
education and counseling services for their development and
awareness (1-3).

Implementation of systematic education programs for the
healthy development of children can contribute to learning the
basic building blocks for the cognitive, social, emotional, motor,
and language development of children while improving the
knowledge and behaviors of parents (3, 4-7).

Studies conducted with parents generally show that a single
dimension of development, such as language development,
social-emotional development, or cognitive development,
is addressed (8-10). However, no training programs include
healthy children’s cognitive, behavioral, motor skills, language
development, and social-emotional dimensions and guide
parents in raising children.

In Turkiye, there is a lack of established routine child rearing
programs under health policies. Therefore, parents are
contribute to their children’s development with social learning
skills or traditional methods during routine checks performed
by pediatricians in hospitals providing social pediatrics services.
However, during these routine check-ups, nurses do not
evaluate children’s cognitive, language, and social-emotional
development. In order to contribute to child development, there
is a need for a parent school where evidence-based information
can be transferred using technology, experiences can be shared,
and interaction can be found. In this direction, within the
scope of a doctoral thesis in the field of nursing (11), “Parent
School” (www.ebeveynokulu.org) was developed for parents
with children aged 1-3 years. A website was created within the
scope of this program. Through such programmes, nurses play a
critical role in increasing the level of knowledge of parents and
guiding them in proper care practices. This website incorporated
five modules comprising written messages, dialogues, and
videos offering insights into children’s physical, cognitive,
social-emotional, and language development. Parents were
encouraged to read one module per week and engage in online
discussions regarding the content they had reviewed during the
same week. In the subsequent week, parents received one-on-
one counseling sessions. This approach reinforces the role of
nurses in health education and helps parents to provide more
informed and effective care for their children.

As parenting programs represent effective methods for
enhancing parenting skills, program evaluations are crucial in

Cirlak & Kilicarslan. “Parent School” Evaluation of the Program: A Qualitative Study

assessing parental satisfaction levels and identifying areas for
improvement (12). A review of studies conducted to evaluate
parenting programs indicates that parents consistently reported
a notably high level of satisfaction with these programs, often
finding practical solutions to their parenting challenges (13-15).
This study was conducted to evaluate the contributions of the
“Parent School” program to parents.

Material and Methods

Study Design

The study was conducted on July 1-15, 2023, using the focus
group technique using the phenomenology study design, one of
the qualitative research models.

Participants

The study used the homogeneous sampling method to conduct
focus group interviews. Twenty-three parents participated in the
“Parent School” program. The sample of this study consisted
of 11 parents who agreed to be evaluated after the program.
The inclusion criteria were determined as follows: a) to have
participated in the parent school program, b) acceptance of
the parents to be recorded on the Zoom platform. Exclusion
criteria were as follows: a) parents leave without finishing the
interview.

Data Collection Tool

In order to determine the descriptive characteristics of the
parents, a form containing questions regarding age, education
level, child’s age, child gender, and number of children, and a
semi-structured interview form consisting of three questions
created by the researchers was used to collect qualitative data.
The questions included what changed in the parents’ lives
after the program, what changed in their children’s lives, and
what were the difficulties between their previous and current
knowledge about raising children.

Data Collection

Before starting the study, the parents who participated in the
“Parent School” program were informed that their opinions
would be taken to evaluate the program. They were informed
that the interviews would be online (zoom), scheduled at times
convenient for them, and recorded. In order to obtain qualitative
data, the periods when the parents who agreed to participate in
the program evaluation were planned, and they were invited to
be interviewed on the online (zoom) platform on the determined
dates and times. The researcher created a link for the parents
to enter the training on the online (zoom) platform, and all
interviews were recorded.

The purpose of the study and the confidentiality of the information
were explained to the parents. During the interview, after the
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warm-up questions, the parents were asked their opinions about
what changed in their lives with the information they gained
from the program, what changed in their children’s lives, and
whether there were any difficulties between their previous
knowledge about child rearing and their current knowledge.
After each interview, the answers given by the participants were
summarized, and their accuracy was confirmed. They were also
asked to add any comments they would like to add.

A moderator researcher conducted the interview. The focus
group interview was conducted in two sessions. Five people
participated in the first session, and six participated in the second
session held the following day. The interviews lasted an average
of 57 minutes 08 seconds (Min=52 minutes 49 seconds, Max=63
minutes 06 seconds).

The study was reported under the Consolidated Criteria for
Reporting Qualitative Research (COREQ) guidelines (16).

Data Analysis

In the qualitative data analysis phase, the recordings of the
participants’ opinions were listened to, and all statements
were transferred to a Word file without comment. Each parent
participating in the study was assigned a code number (M1, M2,
M3...). Thematic content analysis was then conducted. Data
analysis was conducted manually by three experts without using
any program.

The coding was done independently by two experts with
qualitative research knowledge and a doctorate in pediatric health
and disease nursing, working as a clinician and an academic
nurse. The experts analyzed the responses of the parents who
participated in the study. First, the data were coded, and thematic
coding was performed by determining the similarities and
differences of the resulting codes. Then, themes were formed by
combining the related codes in the same category. The principle
of internal and external consistency was considered during
thematic coding. The thematic coding obtained by two experts
was evaluated by an academician working in pediatric health
and disease nursing and having qualitative research knowledge,
and a consensus was reached.

Ethical Aspects of the Research

The research was conducted under the principles of the
Declaration of Helsinki (17). In order to decide on the ethical
appropriateness of the research, approval was obtained by
applying to the ethics committee commission of a university
(Research Code: 2023-816). Before the data collection process,
the parents were informed about the research. After the purpose
ofthe research was explained, written consent was obtained from
the participants that they agreed to participate in the research.
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Results

Results on the descriptive Characteristics of Parents

A total of 23 parents participated in the parent school program.
The program evaluation was conducted with 11 mothers who
agreed to be interviewed. The descriptive characteristics of the
participants are given in Table 1.

Table 1. Descriptive characteristics of parents and their children

Age Education | Number of | Gender of | Child age

Participant | (Years) Status Children | children | (Months)
Primary or .

M1 39 high school >Two Girl 26
Primary or

M2 27 high school One Boy 29

M3 35 Undergradute | Girl 27
or graduate

M4 31 Undergradute One Boy 2
or graduate

M5 44  Undergradute | o Boy 25
or graduate

M6 4p | Undergradute | p Girl 24
or graduate

M7 13 Undergradute One Boy 23
or graduate

M8 36 Undergradute One Boy 2%
or graduate

M9 28 Undergradute One Boy 23
or graduate

M10 3p  Undergradute Girl 24
or graduate

Mi1 35 Undergradute | o0 Boy 29
or graduate

Four themes and 14 sub-themes were identified in the interviews
with parents about program evaluation.

Emotional change in the parent
Awareness
Consistency in discipline
Self-confidence

* Self-compassion

» Self-efficacy

* Behavioral change in the parent

* Playing

» Effective communication

* Spending time together

* Change in the child

* Behavior change

+ Contribution to growth and development

* Emotion state

+ Difficulty in change

* Comparison with others

* Family elders

+ Feeding behavior
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Emotional
change in the
parent

» Awareness

= Consistency in
discipline

» Self-confidence

+ Self-compassion

* Self-efficacy

Behavioral
change in the
parent

* Playing
« Effective communication
* Spending time together

+ Behavior change

and development
- Emotion state

Change in the child

» Contribution to growth

Difficulty in
change

e Comparison with
others

e Family elders'

¢ Feeding behavior

Figure 1. The themes and sub-themes

The themes and sub-themes are given in Figure 1.

a) Emotional Change in Parents

Five sub-themes were identified under the theme of emotional
change in parents. These sub-themes are awareness, consistency
in discipline, self-confidence, self-compassion, and self-efficacy.

The sub-theme is awareness: Parents mentioned that their
children’s behaviors were normal and realized there was no
problem as they listened to other parents’ stories. Some of the
statements related to this situation are given below;

M2:
psychologically exhausting for me. It was as if he was the only

.1 realized that I was not alone, because it was

one like this and I was the only one experiencing these problems.

The sub-theme is consistency in discipline: Parents emphasized
the importance of acting consistently with spouses when setting
limits for their children. Below are the parent statements related
to this sub-theme;

M11: I better understood being consistent, that is, parents should
be consistent. We even talked about it with my husband because
he can 't stand it. I seem to be a little bit harsher, but I understood
much better how important it is to be positive without being
harsh, not only for the child but also for my own life.

Sub-theme self-confidence: Parents stated that their self-
confidence increased thanks to the information they learned. A
sample sentence expressing this is given below;

M3: ...l used to be in such a hurry before; how will I get her to
use the toilet? How am I going to get her to stop breastfeeding?
Now that it has been broken, I am calmer. Whenever 1 feel like it,
1 do not feel ready; if I feel ready, I will do it; I believe I will do
it. We are moving forward with more confident and secure steps.

Sub-theme self-efficacy: As parents put what they learn into
practice, their skills improve, and their self-efficacy increases.
The parent statement for this sub-theme is given below;

M4: I learned that I should be more patient. I realized he
resorted to those ways in these tantrums because he could not
express himself. Just the other day, he scratched the middle of
my eyebrow. I immediately stayed calm during the crisis.

The sub-theme is self-compassion: During the interviews,
parents (mothers) mentioned that they forgot about themselves,
evaluated themselves as inadequate, and ignored the importance
of their work while caring for their children. Parents’ statements
regarding this sub-theme are given below;

MS5: You have always said you should love yourself in front of
the mirror every morning. This affected me greatly, so my only
wish for the new year was to love myself. Because I always say
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the same thing to my wife: If [ am happy, you are happy. If I am
happy, you are all happy. That is what you gave me the most.

MG6: ...Sometimes we may not be able to see the child, we may not
be able to see their emotions. This does not make us incomplete,
and we may not see it at that moment. Honestly, I learned that
this is very humanitarian and that we should show compassion
to ourselves in that sense. I was a self-torturing mother at that
point, but now I treat myself more compassionately.

b) Behavioral Change in Parents

Three sub-themes were formed under the theme of behavioral
change in parents. These sub-themes are play, effective
communication, and spending time together.

The sub-theme is playing: The program emphasizes the
importance of play in interacting with children. Therefore,
parents stated in the interview that they develop playing skills
with their children at every opportunity. Below are the parent
expressions related to this sub-theme;

M3: I mean, I can give the game as an example. So with the
information you gave me about this game, our games have
become more fun...

M8: The most beautiful development in our son... he loves to
play with me and his father. He usually wants to play with us. He
wants to play games. He wants to play not only one-on-one with
his father, but he also wants to call me to play with him. He loves
it when the three of us play.

Sub-theme effective communication: Parents stated in the
interviews that they could communicate more efficiently with
their children, learn how to develop behaviors specific to their
age group, and increase their vocabulary. Sample statements for
this sub-theme are given below;

MS5: For us, I should say reading books, poking books more...
Our vocabulary has become more apparent and more frequent.
He repeats what we say more. The most beneficial thing for me is
that when I explain something, instead of just saying that it is a
tree, I explain it in a very detailed way, such as its branches are
green, it has pink flowers, look, birds have landed on its trunk
and branches, and I see the benefit of this very much.

The sub-theme is spending time together: Parents learned the
importance of spending quality time with their children in the
program and stated that they increased this by playing games
and doing activities together. A sample statement for this sub-
theme is given below;

M9: ... I take them outside, we have birds, we feed our birds. We
make play dough. ...I hide the tablet; we have a tablet, and
never take it out anymore. I usually turn off the TV. There is only
one phone left; I usually hide it so no one can watch it anymore.
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c) Change in the Child

Three sub-themes were identified under the theme of change in
the child. These sub-themes are behavioral change, contribution
to growth and development, and emotional state. The statements
of the mothers regarding these sub-themes are given below.

The sub-theme is behavior change: Parents struggled to cope
with their children’s autonomy, especially in the two-year-
old syndrome. The program taught them to understand their
children’s emotional state and set limits. In the interviews, they
stated that they could now overcome this situation and manage
the change in their children. Examples of these statements are
given below;

M1: I mean, we have started solving all our problems now. For
example, I could not calm my daughter down; now, I divert
her attention when she cries. Her fights with her brother have
decreased. They became calmer. They gained speaking skills.
For example, we had food problems with my son, but I gradually
overcame them. He ate, and my daughter started to eat well.
They used to choose food, but now neither of them chooses.

Sub-theme contribution to growth and development: During
the interviews, parents discussed their children’s cognitive,
language, and social-emotional development. Sample statements
for this sub-theme are given below;

M7: ... Words do not come out, but he can explain everything
with his movements; he takes the materials, he brings them, we
are going to do this, we are going to do that, he takes them away
from our hands, he can explain what he wants. He started to
spend more time with us.

Sub-theme emotional state: Parents stated that they controlled
their tantrums the most among the changes in their children.
They stated they felt helpless and inadequate when they could
not control their tantrums before the program. Statements related
to this sub-theme are given below;

M2: My son was a much more angry child. We have discussed
this with you before. Because his language development was
weak, he used to get very angry when he could not express
himself. Now that he can express himself a little more, we have
overcome our tantrums, those crying tantrums. This was one of
the things that made me the happiest.

d) Difficulty in Change

Three sub-themes were identified under the theme of difficulty
in change. These sub-themes are comparing with others, family
elders, and feeding behavior. The statements of the mothers
regarding these sub-themes are given below.

Sub-theme comparison with others: In the interviews, parents
stated that their children were compared between spouses,
that there were conflicts between them, and that they saw



YIU Saglik Bil Derg 2024;5:52-59

improvement in this situation thanks to the program. Below are
parent statements related to this sub-theme;

M4: This happened to me; my wife is usually affected by the
environment very quickly now. I would not say I like these
comparisons either;, we were slightly at odds. Someone said,
“Oh, my child was like this, do this, do that, should we do that,
look, his child is like that... I never liked these things, either.
However; in this process, for example, when I shared these with
him in our meetings with you and the articles I read, I feel he
closed his ears to the outside at least a little bit.

Sub-theme family elders: In the interview, parents stated that
although the parents showed consistent behavior towards
the child, family elders such as grandmother or grandfather
disrupted the consistency, and the child was affected by this
situation. Statements related to this sub-theme are given below;

M7:...He has now moved to a crying position when we say no
to something that would harm him. He cries; he tries to make
me do it by crying. I have grandparents at home; there is his
grandmother. She makes him do it when I am not there.

M10: ...Not with my husband, but conflicts with my grandparents.
1t is challenging to break traditional taboos. Whether it is eating
all kinds of time, we spend together. For example, while we
prefer to offer options, they approach it in a way that they only
say that she should not cry. I have been fighting a lot on this
issue, and I am still fighting. Unfortunately, I have not solved it.
Nevertheless, I will overcome them.

The sub-theme is feeding behavior: Although parents considered
themselves competent in many areas, they stated that they could
only progress a little in feeding behavior. The statement for this
sub-theme is given below;

MS: I have not progressed much in eating, but I am trying; it is
about eating habits. I have difficulty offering alternatives, but [
am gradually improving that as much as I can. You know, I try
to offer different things, I try patiently. I was offering things that
had a high chance of being eaten. I said, “He does not eat eggs.
1 could make fried potatoes. He might eat them.

MI1: I am having trouble feeding him. I have tried everything
— leaving him alone, but he does not eat. If you do not feed him
for three days, he still will not eat. At night, he wakes up like
crazy and attacks the breast milk. He takes a spoonful and says
he is full. I know I am doing it wrong, but I feed him by playing
games. Sometimes, I say to myself, ‘I hope we do not choke the
child while playing a soccer game.’He eats when we play soccer
but will not eat any other way.

Discussion

In this study, opinions were taken to evaluate the ‘“Parent
School” program created for parents with children aged 1-3
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years. Participants were expected to evaluate the program and
express what changed in their lives after the program. As a
result of the analysis, the changes that the program created for
parents and their children and the issues that they had difficulty
changing were determined.

Healthy parenting positively affects children’s developmental
outcomes in the following years. In order to develop and
strengthen healthy parenting, it is essential to recognize the
importance of supporting parents’ knowledge and skills in child
rearing (18-20). Within the program’s scope that forms the basis
of our study, parents were trained to increase their knowledge and
skills regarding children’s physical, cognitive, social-emotional,
and language development. For this reason, participants in the
study mentioned emotional and behavioral changes in themselves
and their children. These are short-term effects. The impact of
programs for parents should also be monitored in the long term.
In their systematic review of parenting programs’ acceptability
and perceived benefits, Butler et al. (2020) reported that programs
cause changes in children and parents (21). Changes such as
establishing relationships with the child, spending time together,
communicating, developing empathy skills, making parents feel
empowered, gaining confidence in parenting skills, and increasing
self-awareness were reported. In a study conducted by Benzies et
al. (2023) to determine what parents who participated in various
parenting programs learned from the programs and what they
applied differently, they reported that the participants experienced
positive changes in their relationships with their children,
better understood their children’s point of view, improved
communication between them, felt more connected to their
children and changed their parenting behaviors (22). In our study,
similar to the literature, parents reported that their awareness
improved, their practical communication skills increased, and
they were able to spend quality time with their children. In our
study, the positive changes experienced by the parents were due
to the voluntary participation of the parents in the programs, their
desire to improve their parenting skills, and peer interaction.

Although the “Parent School” program was not directly aimed
at correcting children’s behaviors, parents were provided with
information to improve their boundary-setting skills to support
their children’s social-emotional development. In this direction,
parents mentioned that they developed self-confidence and
self-efficacy skills at the end of the program and that there was
consistency among parents in disciplining their children. Day &
Sanders (2018) examined the effectiveness of the Triple P Online
program developed on child behaviors and parenting styles and
reported that improvements were observed in negative parenting
behaviors and children’s challenging behaviors after the program
and that the program led to an increase in parental confidence
(23). Spencer et al. (2020), in a meta-analysis study examining
the effectiveness of online training programs for parents,
reported that online parenting programs have a substantial effect
on increasing positive parenting and have significant effects on
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reducing negative parent-child interactions, child problematic
behaviors, negative discipline strategies, parenting conflicts,
parental stress, child anxiety, parental anger, and parental
depression, and increase in parental confidence and positive
child behaviors (24). One of the most challenging issues for
parents in raising children is developing the ability to set limits.
Within the scope of our study, parents mentioned behavioral
changes in their children within the program and stated that they
managed their children’s tantrums better. When they prevented
their children’s tantrums, it was seen that their skills, such as self-
confidence, self-efficacy, and self-compassion, also improved.

Parenting education programs are known to impact child health
and development positively. These training programs provide
parents with knowledge and awareness to strengthen parent-
child relationships, increase parent and family well-being, and
promote healthy child development (2, 22). However, even
though parents are provided with education, raising children
is influenced by different cultures and beliefs, affecting
expectations and behaviors in parent-child relationships. As
parents observe how other parents treat their children in society,
they reappropriate culturally shaped behavior patterns in their
relationships. In addition to beliefs in the cultural context, the
influence of the environment can also affect parents’ child-rearing
practices and parent-child relationships (25-27). In this study,
parents also mentioned difficulties in change. In particular, they
stated that they had difficulties with comparison, conflicts with
family elders or feeding. Parents’ difficulties in these areas after
the program can be interpreted as being influenced by family
elders and exposed to social and cultural impositions.

Strengths and Limitations

Although 23 parents participated in the parenting school
program, only 11 parents evaluated the program, which does not
reflect the views of all parents. In addition, the study focused
on parent school, a program for parents with children aged 1-3
years, so the research includes the views of parents in this age
group. The aim of the study was to assess the contributions of
the parent school program to parents and their children. For this
reason, the research questions were designed to focus on the
contributions of the program. However, the limited scope of the
questions is among the limitations of the study.

Conclusion

In order to contribute to child development in the best way
possible, a parent school was established where evidence-based
information could be transferred, experiences could be shared,
and interaction could occur. At the end of the program, interviews
with parents revealed that there were changes in themselves and
their children and that they had difficulties with some changes.

The Parent School is a guide that will guide individuals,
especially first-time parents, in the healthier development and
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upbringing of their children within the age group. It is also a
social environment where experiences are shared by interacting
with other parents. It is essential to evaluate the effectiveness of
parenting programs, to develop programs, and to evaluate their
applicability.
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ABSTRACT
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Introduction: Phenylketonuria (PKU) is a rare inherited metabolic
disorder characterized by a deficiency of the enzyme phenylalanine
hydroxylase. The absence of this enzyme leads to elevated levels of
phenylalanine in the blood, causing accumulation in the brain and
resulting in permanent brain damage. To investigate the neurological
effects of PKU, an experimental PKU model was developed, and
cholinergic parameters were analyzed in brain tissue and serum from
both female and male rats. Serum AChE, BChE, and total ChE activities
were examined, while AChE activity was specifically analyzed in
hippocampal tissue.

Material and Methods: Brain tissue and serum samples were collected
from female and male rats from an induced phenylketonuria model
for analysis. AChE, BChE, and total ChE activities were measured in
serum samples, while AChE activity was examined in hippocampal
tissue. Enzyme activities were measured according to Ellman assay.
The data analysis and graphical presentations were done by GraphPad
prism.

Results: Hippocampal AChE activity was significantly increased in
both PKU groups compared to the control groups (Male ***p=0.0001;
female *p=0.046). Serum analysis revealed decreased total serum
cholinergic activity in both the female and male PKU groups compared
with the control groups (**p<0.002 and ***p<0.0003, respectively).
These results were consistent with findings from total serum cholinergic
activity analysis. Additionally, the AChE activity in both the female and
male PKU groups was decreased compared to their respective control
groups (***p<0.002 and ***p<0.0006, respectively). It was also found
that BChE activity in the serum of male rats in the PKU group was
decreased compared to male rats in the control group (*p=0.038).

Conclusion: These findings indicate that the cholinergic system in the
phenylketonuria model may vary according to gender. The observed
changes in both brain tissue and serum provide new insights into the
gender-dependent neurological effects of PKU.

Keywords: Phenylketonuria, cholinergic system, enzyme activity,
hippocampal tissue, gender differences

Giris: Fenilketontiri (PKU), fenilalanin hidroksilaz enziminin
eksikligi ile karakterize nadir bir kalitsal metabolik bozukluktur. Bu
enzimin yoklugu, kandaki fenilalanin diizeyinin artmasina ve beyinde
birikmesine neden olarak kalici beyin hasarina yol agar. PKU’nun
norolojik etkilerini incelemek amacryla gelistirilen deneysel PKU
modeli, hem disi hem de erkek sicanlarda kolinerjik parametrelerin
beyin dokusu ve serumda analiz edilmesini saglamistir. Bu caligmada
serumda AChE, BChE ve toplam ChE aktiviteleri ile birlikte,
hipokampal dokuda AChE enzim aktivitesi incelenmistir.

Materyal ve Metotlar: Fenilketoniiri modeli olusturulan disi ve
erkek siganlardan beyin dokusu ve serum 6rnekleri alinarak analizler
gerceklestirilmistir. Serum 6rneklerinde BChE, AChE ve toplam ChE
aktiviteleri Olgiiliirken, hipokampal dokuda yalnizca AChE aktivitesi
incelenmistir. Enzim aktiviteleri Ellman yontemine gore dlgiilmiistiir.
Tim verilerin istatistiksel incelenmesi ve grafiklenmesi GraphPad
prism programi kullanilarak gergeklestirilmistir.

Bulgular: PKU gruplarinda hipokampal AChE aktivitesi, kontrol
gruplarma kiyasla anlamli derecede artis gostermistir (Erkek
**%p=0.0001; disi *p=0.046). Serum analizlerinde ise disi ve erkek
PKU gruplarinda toplam serum kolinerjik aktivitesinin kontrol
gruplaria gore azaldigi belirlenmistir (**p<0.002 ve ***p<0.0003,
sirastyla). Toplam serum kolinerjik aktivitesi bulgulari, bu sonuglarla
uyumlu olarak degerlendirilmistir. Disi ve erkek PKU gruplarmm
AChE e aktivitesi, kontrol gruplarma gore azalmis (**p<0.002 ve
*#%p<0.00006, sirastyla) olup, erkek siganlarda BChE aktivitesinin de
PKU grubunda kontrol grubuna gore azaldigi bulunmustur (¥*p=0.038).

Sonug¢: Bu bulgular, fenilketoniiri modelinde kolinerjik sistem
unsurlarinin cinsiyete gore farklilik gosterebilecegini gostermektedir.
Hem beyin dokusunda hem de serumda gozlemlenen bu degisiklikler,
PKU’nun cinsiyete bagli norolojik etkileri iizerine yeni bakis agilar
sunmaktadir.

Anahtar Sozciikler: Fenilketoniiri, kolinerjik sistem, enzim aktivitesi,
hipokampal doku, cinsiyet farkliliklar:
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Introduction

Phenylketonuria (PKU) is a disorder of amino acid metabolism
caused by an inherited deficiency of the enzyme phenylalanine
hydroxylase (PAH) and dihydropteridine reductase deficiency
(1, 2). Phenylketonuria is a disease caused by a congenital
mutation in amino acid metabolism that, if left untreated,
leads to severe mental retardation, microcephaly, seizures, and
behavioral problems (2). The impaired metabolism leads to
accumulation of phenylalanine (Phe) in the blood and toxic
concentrations in the brain. Most studies of early-treated
adult patients with PKU reported rapid deterioration of motor
functions and learning and memory mechanisms, but only a
very limited number of cognitive functions were examined in
each study (3-6).

Acetylcholinesterase enzyme (AChE) (EC 3.1.1.7) hydrolyzes
the neurotransmitter acetylcholine (ACh) and is found in
high concentrations mainly in red blood cells, as well as at
neuromuscular junctions and cholinergic brain synapses in the
brain. Butyrylcholinesterase (BChE), also known as “pseudo”
cholinesterase (EC 3.1.1.8) is a non-specific cholinesterase
enzyme that hydrolyzes different types of choline esters,
ubiquitous in the body it is especially found in human liver,
blood serum, pancreas and central nervous system. In the brain,
BChE is primarily associated with glial cells and endothelial
cells (7, 8). In the brain, AChE activity is higher than BChE
activity (9).

Disruption of the cholinergic system directly affects the
metabolism of ACh, thereby impairing neurotransmission in
the brain. As a result, emotion, behavior, learning and memory
can inevitably be impaired. Therefore, identifying these changes
in cholinergic activity is necessary to better understand the
molecular mechanism underlying PKU. However, it remains
unclear how changes in AChE activity and acetylcholine
dynamics involved in PKU are affected. To solve this puzzle,
this study aimed to investigate changes in AChE and BChE in
both serum and hippocampus tissue samples in an in vivo model
of PKU in male and female rats. Our results display a preference
of Cholinergic expression with bias to gender.

Material and Methods

Creating a Phenylketonuria Model

For the animal model of PKU, 16 female and 16 male Sprague-
Dawley rats, 6 days old and weighing 5 + 2 grams, were included
in the study. The animals were supplied from the Kobay Ltd
laboratory and housed in the animal room of the laboratory of
the Institute of Neurological Sciences and Psychiatry, Hacettepe
University. Water and food intake were allowed before, during
and after the experiment as ad libitum. Experimental studies
began after approval by the Experimental Animal Ethics
Committee (Ethics Approval: 2022 / 07-16).

Cicek et al. Gender-dependent cholinergic system alterations in a phenylketonuria model

4-Cl-phenylalanine (PCP) (Sigma catalog number: C8655),
inhibitor of phenylalanine hydroxylase enzyme, was used to
create a phenylketonuria model. 26 pmol/ml PCP stock solution
and 152 pmol/ml phenylalanine stock solution were prepared
by heating in 0.9% pH:7.2 saline. Rat pups were injected
subcutaneously with 0.9 mg/g PCP twice a day and 5.2 mg/g
Phe every day (10, 11). The control groups received an injection
of saline.

All injections were initiated subcutaneously on the 6" day
postnatal and terminated on the 25" day postnatal. The
animals were sacrificed with guillotine scissors on the same
day by anesthetizing the animals with subcutaneous injection
of ketamine/xylazine (90/10 mg/kg. The brain was quickly
removed and the hippocampal tissue was harvested. Blood
sample was collected to serum tubes. Samples were stored at
-80°C until analyzed.

Sample Preparation for Enzyme Activity in the
Hippocampus and Serum

Rat hippocampus was weighed and stored at -80°C until use.
Hippocampal tissue was homogenized in 50 mM Tris pH
7.4 buffer containing 2 mM EDTA, 0.5% Triton X-100, and
protease inhibitor cocktail for 3 x 10 seconds on ice using a
model Pro-200 homogenizer (PRO scientific, CT, USA). To
avoid protein denaturation, all treatments and solutions were
performed on ice. The homogenates were centrifuged at 13,000g
for 15 min at +4°C. The supernatant was separated and aliquoted
after centrifugation. Subsequently, the aliquots were used to
determine enzyme activity and protein levels by BCA Protein
Assay Kit (Thermo Fisher catalog number 23225)

The blood collection procedure involved the use of serum
tubes, which contain silica for promoting clot formation. This
process was administered by a trained phlebotomist. Following
collection, the samples were left to clot in a dark environment
at room temperature for a duration of 1 hour. Subsequently,
the tubes underwent centrifugation at 1300x g for 10 minutes.
The resulting serum was carefully extracted and divided
into polypropylene 0.5 ml tubes. Within 50 minutes post-
centrifugation, the serum samples were promptly stored at -80°C
to maintain their integrity for subsequent analysis.

Activity Measurement of Cholinesterase in

Hippocampus and Serum

To determine the activity of AChE in hippocampus and serum,
the activity medium was prepared with a final concentration
of 50 mM MOPS pH 7.4 buffer, 0.25 mM DTNB (AA, ,,
DTNB=14.2 mM! cm), 1.0 mM ACh, and 50 mM iso-
OMPA, a selective BChE inhibitor (12). The reaction was
started by adding the sample and the activity was continuously
monitored at 412 nm for five minutes at 37°C using a UV-
visible spectrophotometer (SpectraMax M2 microplate reader;
Molecular Devices, CA, USA). The same enzyme activity
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Figure 1. AChE activity in hippocampus. Statistical significance was
determined by Mann Whitney-U. The data were expressed as the median
and interquartile ranges (Min to max, n=8). * p<0.05, *** p< 0.001, *¥***
p=<0.0001.

experiment was done in the absence of iso-OMPA to measure
total cholinesterase activity. Under these conditions, one
unit of AChE or total cholinesterase is defined as the amount
of enzyme that catalyzes the formation of 1.0 pmole of
thiocholine per minute (U=pmol/min). Results were presented
as the microunits per milligram of protein (uU/mg).

Data Analysis

All measurements were repeated at least twice. Results
are presented as mean standard error of the mean (SEM)
(standard error of the mean). Mann Whitney-U test was used
for statistical analysis enzyme activity. GraphPad Prism 9.0
was used for statistical analysis and graphical plots. Normality
and conformance check of the data were performed using the
GraphPad Prism 9.0 program prior to statistical analysis.

Results

Cholinergic Activity in the Hippocampus

Hippocampus AChE activity in PKU male group was 30.32+
3.85 pU/mg; while the AChE activity in the male control group
was 4.21£0.72 pU/mg (p***<0.0001). (Figure 1A). Analysis
of the basal hippocampal AChE activity revealed a significant
difference with bias to gender. In the female PKU group and the
male PKU group was statistically higher than the control groups
(Figure 1A). Likewise, AChE activity was 34.67+2.94 nU/mg in
the PKU female group; while it was 24.28+ 3.78 nU/mg in the
female control group (*p< 0.046) (Figure 1).
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Cholinergic Activity in the Serum

Utilizing the BChE inhibitor iso-ompa, we directly measured
AChE activity in serum. We found that the PKU groups had
lower AChE activity than the control groups (Figure 1B)
according to gender. In female groups, AChE activity was
decreased in the PKU group compared to the control group;
(p***<0.002; 7.69+0.10 uU/mg , 10.86+0.53 pU/mg). As
in the female groups, a corresponding trend was observed in
male groups; AChE activity was decreased in the PKU group
compared to the control group (p***<0.0006; 8.40+ 0.39 pU/
mg, 11.21+ 0.40 uU/mg) (Figure 2A).

BChE activity was also effected through this intervention and
displayed gender based difference. BChE activity was found to
be statistically lower only in the male PKU group than in the
male control group (Figure 2A). BChE activity in the male
PKU group; 4.36+0.31 pU/mg, male control BChE activity
5.29+£0.21 pU/mg (*p<0.038). Such a difference could not be
observed in female groups. BChE activity in female groups was
not statistically significant (p= 0.130; female PKU: 4.49+0.14
pU/mg; female control: 5.29+0.49 nU/mg) (Figure 2B).

Evaluation of total serum cholinesterase activity revealed that,
serum cholinesterase activity in both genders in the PKU group
was statistically lower than the control groups. (Figure 2C) Total
cholinesterase activity in the female PKU group was 12.18+0.20
pU/mg whereas in the female control group it was 16.16+0.77
pU/mg. Hence, total cholinesterase activity of the female PKU
group was statistically lower than the control group (p**<0.002).
Similarly, while the total cholinesterase activity of the male
PKU group was 12.75+0.66 pU/mg, it was 16.50+0.49 pU/mg
in the male control group. There was a statistically significant
decrease in total cholinesterase activity among the male groups
(p***< 0.0003) (Figure 2C).

Discussion

Phenylketonuria is a congenital disorder of phenylalanine
metabolism caused by a deficiency of phenylalanine
hydroxylase. It is a rare disease that occurs in about | in
10,000 people. A mutation of the phenylalanine hydroxylase
enzyme and a mutation of the dihydrobiopterin enzyme cause
an accumulation of Phe and its metabolites in the tissues and
body fluids of PKU patients. The main signs and symptoms are
found in the brain, but the pathophysiology of this disease is
not well understood. (2).

Although intellectual retardation can be prevented by lowering
blood phenylalanine concentrations, the neurocognitive and
psychosocial outcomes of patients with phenylketonuria still
remain below those of healthy individuals. (2, 13).

Cholinergic neurotransmission plays an important role in the
normal human central nervous system and has been associated
with cognitive function (14-16). One of the main enzymes



YIU Saglik Bil Derg 2024;5:60-65

Cicek et al. Gender-dependent cholinergic system alterations in a phenylketonuria model

A Ak sekk
15 +
E o \
E
8 < ==
£ g 107 "u
cS5 5+
w3
: S
Q
g
0 - T T T
o o ) o
‘b\ﬁ Q\G \0 0\0
0\6‘ 06‘ ,&6‘ '@6‘
& <® & &
® ooo Q
C
Fkkk Kk
E  20-
=4
& -
=€ 15+ 5B —s
e
=1 v
£9 s Saas
g2 10 - n
© £
w s
52 s
s
2 - . .
% % % %
6‘&0 6"}2’ 6‘@\0 6‘%\0
o ) 2 K@
& <t \s"\ &
ol 00(‘ R4

B %*
8 -
£
g =) °
c 61
iE lake - & L
i 2 \ 4
o 1 v
So 4 m " .
ik '
=
w3 2
(&)
[11]
0 - T T T
P O OO
& 06‘ & &
O A N o‘\
& Q &© <€
AN
< 0

Figure 2. AChE, BChE and total serum cholinesterase activity in serum. A) AChE activity in serum. B) BChE activity in serum. C) Total serum cholinesterase
in serum. Statistical significance was determined by Mann Whitney-U. The data were expressed as the median and interquartile ranges (Min to max, n=38).

*p<0.05, ** p<0.01, *** p< 0.001.

regulating cholinergic neurotransmission is AChE, which
catalyzes the hydrolysis of the neurotransmitter acetylcholine
(17). AChE also has non-classical effects (18-22), which
suggests that it has a wide range of activity in the nervous
system. Interestingly, there is evidence that the related enzyme
BChE also plays an important role in the nervous system, as
a co-regulator of the action of acetylcholine and as an enzyme
with AChE-independent functions. (23-27).

In a reported study, the AChE activity in the erythrocyte
membrane of PKU patients was measured. Although it was
reported that AChE activity in the PKU group decreased
compared to the control group, the gender distribution in the
PKU group was not specified (28). Untreated PKU patients

often exhibit psychomotor problems, memory deficits, and
epileptic seizures (29)

Due to the involvement of cholinergic and adrenergic
interactions in controlling memory processes (17). the low
AChE activities associated with low dopamine levels, as
detected by Stylianos Tsakiris and colleagues, may explain some
of the clinical symptoms mentioned above. Additionally, the
observed decrease in Phe AChE activity may lead to an increase
in acetylcholine concentration in the synaptic cleft, which could
explain the tremors commonly observed in PKU patients “off-
diet.” The detection of AChE in erythrocyte membranes of PKU
patients may serve as a useful marker for the neurotoxic effects
of Phe (28). Parallel to the results of this study, our findings also
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show that serum AChE activity levels decreased in the PKU References

group. Along with AChE activity, BChE and total cholinesterase
activities also decreased.

In PKU groups, AChE activity increased in the hippocampus
depending on gender. It was shown that BChE enzyme
activity in the brain is much lower compared to AChE enzyme
activity (9). Therefore, BChE activity could not be detected
in the hippocampus in this study. It is known that there is
counter-regulation between AChE and BChE activities (30). A
homeostatic level of ChE activity is necessary to appropriately
regulate ACh levels in both neural and non-neural tissues.
Consistent with our findings, the balance of AChE and BChE
regulation continues in the PKU model.

In another study reported by Tsakiris and colleagues, AChE
activity decreased by up to 18% in adult rat brain homogenates
following preincubation with 0.48-1.8 mM Phe (31). This
suggests that high doses of Phe reduce AChE activity. However,
the question arises whether this study reflects a true PKU model.
In our study, inhibitors from the literature were used to create
an animal model of PKU. Compared to the control groups,
both male and female PKU groups had higher AChE activity
in the rat hippocampus. There are no studies in the literature on
phenylketonuria and BChE enzyme activity. While this makes it
difficult to discuss our results, it also makes these results unique
in the literature. In the PKU groups, serum BChE, ChE, and
AChE activities decreased. However, only the male group was
affected by the changes in BChE findings. In a reported study
(11) it was found that the PKU male group performed worse
in behavioral tests compared to the female group. Additionally,
negative changes were observed in the cAMP/CREB/BDNF
pathway in the male group. In another reported study (32) lipid
peroxidation and IL1p levels increased in the PKU male group.
Based on all this evidence, the oxidative damage observed in the
PKU group may have led to cholinergic alterations. Measuring
serum ChE and BChE activity in phenylketonuria patients is the
first study in the literature. When evaluating the results obtained,
PKU and cholinergic parameters vary according to gender. In
addition to the limited number of studies on this topic in the
literature, there are no gender-based studies available. Hence as
a first report of its kind we hope that these findings will lead the
way to more detailed studies.
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SUMMARY

0z

In both normal and pathological situations, the brain and gut
communicate. Intestinal inflammation is crucial in the progression of
systemic inflammation and neuroinflammation. Inflammatory Bowel
Diseases, neurodegeneration, and neuroinflammation all benefit from
elucidating the molecular relationships between the gut and the brain.
Crohn’s disease, ulcerative colitis, and indeterminate colitis are chronic
disorders characterized by recurring episodes of gastrointestinal
inflammation. Inflammatory bowel disease has evolved into a global
disease in the 21st century, affecting around 6.8 million individuals
and increasing in prevalence. According to growing evidence using
clinical, epidemiological, and experimental data, Inflammatory Bowel
Disease predisposes people to central nervous system disorders. The
goal of this review is to address current knowledge in inflammatory
bowel disorders, to analyze the interconnections between Inflammatory
Bowel Diseases and neurodegenerative and neuroinflammatory
diseases all along the gut-brain axis, and to emphasize the role of
neuroinflammation in Inflammatory Bowel Diseases. Finally, we
address vagal nerve stimulation as a potential treatment because it is
a critical component of brain-gut interactions and exerts a dual anti-
inflammatory role via its afferent and efferent fibers.

Keywords: Inflammatory bowel diseases, brain-gut axis, microbiota,
neuroinflammation, neurodegeneration, vagal nerve stimulation

Hem normal hem de patolojik durumlarda beyin ve bagirsak iletisim
kurar. Bagirsak iltihabi, sistemik iltthaplanma ve noroinflamasyonun
ilerlemesinde ¢ok onemlidir. Inflamatuar Bagirsak Hastaliklari,
norodejenerasyon ve noroinflamasyonun tiimii, bagirsak ve beyin
arasindaki molekiiler iliskilerin aydinlatilmasindan yararlanir. Crohn
hastaligy, iilseratif kolit ve nedeni belli tam olmayan kolit, tekrarlayan
gastrointestinal inflamasyon ataklar1 ile karakterize edilen kronik
bozukluklardir. Inflamatuar bagirsak hastaligi, 21. yiizyilda yaklasik
6,8 milyon kisiyi etkileyen ve prevalans: giderek artan kiiresel
bir hastaliga doniistii. Klinik, epidemiyolojik ve deneysel veriler
kullanilarak artan kanitlara gore Inflamatuar Bagirsak Hastaligi,
insanlarda merkezi sinir sistemi bozukluklarina yatkinlik yaratiyor. Bu
derlemenin amaci inflamatuar barsak bozukluklarindaki giincel bilgileri
ele almak, Inflamatuar Bagirsak Hastaliklari ile bagirsak-beyin ekseni
boyunca norodejeneratif ve néroinflamatuar hastaliklar arasindaki
baglantilari analiz etmek ve Inflamatuar Bagirsak Hastaliklarinda
noroinflamasyonun roliinii vurgulamaktir. Son olarak, vagal sinir
stimiilasyonunu potansiyel bir tedavi olarak ele aliyoruz ciinkii bu,
beyin-bagirsak etkilesimlerinin kritik bir bilesenidir ve afferent ve
efferent lifleri yoluyla ikili bir anti-inflamatuar rol oynar.

Anahtar Sézciikler: Inflamatuar bagirsak hastaliklari, beyin-bagirsak
ekseni, mikrobiyota, ndroinflamasyon, norodejenerasyon, vagal sinir
stimiilasyonu
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Introduction

The brain and the gastrointestinal tract are the primary sensory
organs in charge of functions such as perception, integration, and
transmission of data from the internal and external environments

(1), and they communicate in two directions. The brain-gut axis

is a regular information loop critical in controlling homeostasis.
Maintaining this two-way communication appears to result
from a complicated system involving endocrine systems,
immunological systems, neurological systems, metabolic
systems, and the vagus nerve (2,3), (Figure 1). In addition, the

gut is a vital control center for the immune system, and the
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Figure 2. Intestinal innervation components

vagus nerve is essential in immune modulation (3). According to
current studies, bidirectional communication along the gut-brain
axis is crucial in modulating inflammatory pain perception,
responses, and immunological homeostasis (1).

The enteric nervous system (ENS) is a crucial modulator
of gut barrier function and an essential component of enteric
homeostasis. (2). The ENS produces around 30 neurotransmitters
and has a large number of neurons. Hormones and peptides
produced into the bloodstream by the ENS (for example,

ghrelin) can cross the blood-brain barrier and function with the
vagus nerve to regulate different activities (3), (Figure 2). In
vagus-related investigations (e.g., vagotomy), there is growing
evidence that alterations in the microbiota content send enteric
nervous system messages via the vagus (4).

The afferent spinal and vagal sensory nerves convey feedback
from the intestines to the spinal cord and the solitary nucleus
from the viscera. They achieve this by activating polysynaptic
inputs to higher brain regions such as the hypothalamus and
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limbic forebrain. This communication involves brain pathways,
hormones, and immunological signals (5).

The composition of the human microbiome is unique in each
individual. Accumulating evidence suggests that the gut
microbiome has a critical role in brain health, regulating the
normal functioning of this axis and homeostasis (2,6).

Inhibitory and excitatory neurotransmitters are primary in
brain function, including learning and memory, movement,
affect, and communication. Intestinal bacteria produce
several neurotransmitters and neuromodulators, including
GABA, serotonin, norepinephrine, dopamine, histamine, and
acetylcholine, which can have direct effects on the brain (2).
Glutamate, GABA, Acetylcholine, and serotonin (except the
precursor tryptophan) cannot cross the blood-brain barrier.
Still, it can act on the enteric nervous system and vagus
nerve (7). Short-chain fatty acids (SCFAs), long-chain fatty
acids (LCFAs), propionate, and conjugated linoleic acid are
neuroactive metabolites produced by the microbiome; these
metabolites indirectly affect the brain by modulating immune
function, inflammation, and neurogenesis (2). A breach in
the gastrointestinal barrier may raise the risk of infection and
inflammation (8).

Neurodegenerative diseases and neurodevelopmental disorders
frequently exhibit ENS dysfunction (3). The data gathered from
experiments conducted without microbes, with antibiotics in the
diet, and with microbiota transplantation offers us indications
that intestinal diseases and changes in the microbiome (change
due to probiotics, bacteria, pathogen or another factor) are not
only limited to the intestine, but also affect the basis and variables
of many neurological and psychiatric diseases such as metabolic
disorders, schizophrenia (9), autism spectrum disorders (10),
allergies and asthma (11), depression, and IBD (12).

In particular, it significantly affects tryptophan metabolism, the
serotonergic system, stress, mood regulation, and immunity.
Serotonin is an important neurotransmitter in both components
of the brain-gut network. Compared to serotonin levels in the
brain, serotonin levels in the gut are high. The enterochromaffin
subtype of enteroendocrine cells and serotonergic neurons of the
myenteric plexus are involved in serotonin secretion. Tryptophan
(TRP) is an essential amino acid mainly metabolized in the liver.
TRP metabolism is involved in pathways linked to the gut-brain
axis and associated with the severity of irritable bowel disease.
Approximately 90% of TRP is converted to kynurenine for the
kynurenine pathway (KP), with the remaining being metabolized
to serotonin and indole. The immunological response to IBD
significantly impacts KP metabolism (2,6).

Inflammatory Bowel Diseases

Inflammatory bowel disease (IBD) is a chronic idiopathic
disorder that leads to inflammation of the gastrointestinal tract,
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and it has emerged as a global disease in the 21st century. Recent
epidemiological studies have indicated that the illness burden of
IBD is increasing in developing countries (13).

The frequency of IBD is rapidly increasing in Western countries,
causing a significant workload and difficulty for gastroenterology
professionals. For instance, the prevalence of IBD in the U.S. was
0.5% in 2015, and it is anticipated that 2.2 million Americans
will have the condition by 2025 if the current trend continues.
Although people of European heritage are more likely to have
IBD, newly industrialized areas such as Asia, the Middle East,
and Africa have seen substantial rises in incidence (14).

The financial and resource burden from IBD on healthcare
systems is significant. As the global prevalence of these diseases
rises, it is critical to forecast future loads to prepare healthcare
systems for the challenges of increased numbers of patients,
comorbid disorders, prolonged disease course, and aging
populations (15).

Etiopathogenesis of Inflammatory Bowel
Diseases

Dietary changes from the Western diet, such as the consumption
of refined, high-fat foods and nutritional additives, as a result
of the co-evolution of humans and their gut microbiota from
a high-fiber ancestral diet, may play a role in the increasing
incidences of IBD in countries that are industrializing and
westernizing (16). Physical activity, obesity, stress, antibiotic
use in childhood, low levels of vitamin D, sleep, and smoking
are all risk factors for developing IBD. Diet, which might have
a pro-inflammatory effect, is one of the critical components in
IBD pathogenesis and prognosis (14,17).

Inflammatory bowel disease pathophysiology is complex and
only partially understood (18). The causes of these disorders
have been linked to interactions between genetic, host, dysbiosis,
immunological, and environmental factors. IBD’s genetic
components have long been known. Twin studies have revealed
more excellent concordance for Crohn’s disease (CD) and
ulcerative colitis (UC), with CD having up to 58% concordance
among monozygotic twins. Furthermore, the underlying causes
of IBD also include diversity of the host microbiome, changes
identified in the host microbiome, an increase in mucolytic
bacteria that cause a deterioration in the epithelial barrier, as well
as an increase in bacteria that adhere to the intestinal epithelium
such as Proteobacteria, the effect of some pharmaceuticals on
the microbiota and nutrition (17).

Clinical Features and Diagnosis of
Inflammatory Bowel Diseases

Inflammatory Bowel Diseases are classified as chronic

inflammatory autoimmune diseases (6).
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Ulcerative colitis (UC) originates in the rectum and extends
proximally. Abdominal pain, rectal bleeding, and diarrhea are
common symptoms. Cramps characterize IBD. This type of IBD
is characterized by cramps, a decrease in red blood cells, weight
loss, as well as a high fever. One out of every ten pediatric
patients develops a severe illness. Serious complications, such
as bleeding, an enlarged colon, or perforation, may occur in
these patients. Crohn’s disease (CD) is a chronic condition
that can occur anywhere in the gastrointestinal tract and can
potentially regress and reoccur. Symptoms of CD include growth
retardation, weight loss, and abdominal pain. An indeterminate
colitis diagnosis is also used for patients who cannot be classified
as CD or UK. It is more common in children. (19).

Inflammatory bowel disease (IBD) represents a group of
idiopathic, chronic, inflammatory bowel disorders. The 2 main
disease categories are Crohn’s disecase (CD) and ulcerative
colitis (UC). Both of these diseases have overlapping and distinct
clinical and pathological features. IBD is a chronic as well as
intermittent (involving periods of exacerbation and remission)
disease. Symptoms range from mild to severe during relapse and
may disappear or decrease in remission (20).

For the correct diagnosis of IBD; It should be based on a
combination of patient history, comprehensive physical
examination and laboratory findings (blood and stool samples),
esophagogastroduodenoscopy (EGD), ileocolonoscopy samples
taken from at least 2 sites covering the inflamed area, and
imaging of the small intestine. It is important to exclude enteric
infections. For example, diarrhea lasting longer than 6 weeks
generally distinguishes IBD-associated colitis from most cases
of infectious diarrhea (20-22).

Detailed history is critical for diagnosis. It is important to question
the patient in detail about the presence of diarrhea, weight loss,
vomiting, fistula, fever, the time and duration of symptoms
(relapse or remission), whether they affect daily life activities,
mood disorders, and additional diseases and infections, travel,
smoking, and family history. Mucus or blood in the stool, pain or
bleeding during bowel motility, and abdominal pain or cramping
may occur. In CD, moderate to severe cramps occur around the
navel, often in the right lower quadrant of the abdomen, while in
UK they occur in the left lower quadrant. In addition, if bloody
diarrhea is often present, or constipation is present, rectal UK
may be considered. Nausea and vomiting are more common in
CD than in UK (20-22).

Price first used the term indeterminate colitis (IC) in 1978.
Indeterminate colitis arises in cases that cannot be assigned to
other types of IBD. This condition is more common in pediatrics
than in adults (19,23).

In patients with inflammatory bowel diseases, it is usual to
experience both relapses and periods of remission. Since the
clinical signs, such as diarrhea, abdominal pain, or rectal
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bleeding, are not diagnostic in and of themselves, the differential
diagnosis can be pretty difficult. To properly diagnose
inflammatory bowel diseases, it is essential to consider a broad
range of inflammatory and viral conditions that share common
characteristics with IBD (24).

Anti-inflammatory  and  immunomodulatory  treatments
(5-Aminosalicylates, corticosteroids, thiopurines, methotrexate,
etc.), microbiome modulators (antibiotics, probiotics, prebiotics,
enteral nutrition, Anti-TNF agent and fecal transplantation can
be used. If no response is received, surgery can be planned. In
70-75% of CD and UC patients In 20-25% of patients, reduction
surgery can be performed, especially segmental resection, bowel-
sparing stricturoplasty, ileorectal or ileocolonic anastomosis,
temporary ileostomy/colostomy in severe perianal fistula,
temporary ileostomy, total proctocolectomy plus permanent
ileostomy (20).

Chronic neurodegenerative illnesses all have inflammation in
common. Some neurodegenerative disorders are thought to
be associated with intestinal dysbiotic conditions (25). During
dysbiosis, the signals of bidirectional communication between
the brain and the gut become disorganized. This process is
associated with altered blood-brain barrier permeability and
neuroinflammation (26). Systemic inflammation linked with
pathogenic gut microbiota (due to elevated lipopolysaccharide,
pro-inflammatory cytokines, and barrier dysfunction) can induce
neuroinflammation that exacerbates dysfunctional brain regions,
such as the hippocampus and cerebellum. Cognitive impairment
may be exacerbated by a dysfunctional vagal-gut-brain axis (8).
Dysbiosis (an imbalance between the microbiota and that of the
host) contributes to the development of IBD (27).

Accumulating evidence suggests that IBD and Parkinson’s share
closely connected pathogenic risk factors. Studies indicate that
a patient affected by one of these disorders is also susceptible
to the other (28). Likewise, there is a two-way link between
Multiple Sclerosis and IBD. The cumulative risk ratio for
Inflammatory Bowel Disease/ Multiple Sclerosis comorbidities
is 1.54, according to meta-analyses of 10 studies involving over
a million patients (0.08 percent of whom had both inflammatory
Bowel Disease and Multiple Sclerosis) (29).

Studies indicate that IBD patients are at risk for developing
dementia in the future (30). Existing meta-analyses have
demonstrated a substantial correlation between CD or UC and
the incidence of Alzheimer’s Disease in the adult population (31).

Multifactorial pathophysiology underlies both Autism Spectrum
Disorders and IBD. Most investigations have shown gut-brain
connections with these illnesses (32). According to meta-analyses,
those with Autism Spectrum Disorders are more prone to have
inflammatory bowel diseases. Children with Autism Spectrum
Disorders had a higher prevalence of CD and UC compared to
controls (33). Additional causal relationships were with parental,
particularly maternal IBD, and autism in offspring (34).
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Inflammatory Bowel Disease patients are more susceptible to
depression than the general population. It is hypothesized that
central nervous system inflammation is responsible for causing
depression symptoms (35).

Although these researches provide light on the connections
between IBD, neurodegeneration, and neuroinflammation, there
are still numerous ambiguities in this field.

Vagal Nerve Stimulation

The autonomic nervous system affects the function of numerous
body organs, glands, and involuntary muscles through its
sympathetic and parasympathetic divisions (36). The vagus
nerve contains sensory and motor components and is an
essential part of the autonomic nervous system (37). This nerve,
which provides communication between the stomach, intestines,
and brain, is the tenth and longest of the cranial nerves (36).
The vagus nerve is a critical first-line natural defense against
infection/inflammation (38).

The vagal system can modulate inflammation via the afferent
pathways of the hypothalamic-pituitary-adrenal axis as well as
the efferent pathways of the cholinergic CAIP complex (39-41).

Vagal nerve stimulation (VNS) is a therapeutic treatment
approach approved by the European Medicines Agency and
the US Food and Drug Administration (FDA) for the treatment
of drug-resistant epilepsy and depression (41,48). Vagal nerve
stimulation lowers cytokine production. An afferent mechanism
inhibits inflammation of the hypothalamic-pituitary tract, while
the anti-inflammatory cholinergic vagal pathway is efficient in the
efferent component. Activating vagus nerve efferent fibers has an
immunomodulatory effect, modulating cytokine production. The
neuro-immune communication CAIP allows the host to regulate
the immune response and prevent excessive inflammation (38,39).

The vagal nerve can be stimulated both invasively and
noninvasively.

In The Invasive Technique, the electrode is surgically opened
in the carotid vascular nerve package, which includes the
jugular vein, carotid artery and vagus nerve, located under the
collarbone, and electrodes are implanted in the cervical vagus
nerve. Since the right-sided vagus innervates the cardiac atrium
and negative cardiac problems are predicted for the left cervical
vagus, implantation is generally performed in the left cervical
vagus. In case of cardiac problems (heart failure, etc.), placement
on the right side may be preferred (42-44). However, surgical
placement of VNS may cause various complications. Cardiac
side effects such as hoarseness, cough, bradycardia or asystole,
infection, dyspnea and dysphagia can lead to jugular vein injury
(42, 45). Researchers think non-invasive VNS, which is easier
and cheaper to perform, could be used to minimize surgery-
related complications.
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In non-invasive applications, the stimulation can be applied
to two different locations: neck skin (transcutaneous) and ear
(transauricular) (46).

Transcutaneous Vagal Nerve Stimulation

It is transcutaneous vagal nerve stimulation targeting the cervical
vagus through the cervical skin. It can be applied unilaterally
or bilaterally (43). However, it is thought that the anatomical
pathway may limit the speed of vagal stimulation because it
contains too many components, or may reduce its effectiveness
because it contains both afferent and efferent fibers (46).

Transauricular Vagal Nerve Stimulation

In another non-invasive technique, transauricular vagal nerve
Stimulation (tVNS) targets the branch of the vagus nerve
(Arnold’s nerve) that provides innervation of the cymba concha
area located around the auricle (Figure 3). Recent human studies
have revealed that tVNS is as effective and safe as VNS but has
fewer side effects. Noninvasive approaches seem promising in
gastrointestinal system diseases (44).

Vagal Nerve Stimulation in Inflammatory
Bowel Diseases

Studies conducted in the last 30 years have contributed to the
elucidation of the relationship between Inflammatory Bowel
Diseases, the autonomic nervous system, and, in addition to the
ENS, the brain-intestinal axis in addition to ENS. It is known
that the autonomic nervous system primarily affects intestinal
function and is, therefore, effective in diseases such as irritable
bowel syndrome. Considering diarrhea and constipation in
IBD patients compared to control groups, Differences in vagal
cholinergic measurements have been reported in constipation,
and abnormalities in sympathetic adrenergic measurements have
been reported in diarrhea (47). Inflammatory Bowel Diseases,
CD, and UC revealed that some patients exhibited low vagal
tone during remission. It has been shown recently that patients
with CD with low vagal tone at rest exhibit higher plasma TNF-a
levels than patients with high vagal tone. (48). Vagal hypotonia
may result from the systemic inflammation seen in IBD or other
chronic inflammatory diseases (39).

The modulation of the vagus nerve influences numerous
physiological processes and bodily states connected with
transmitting information from the brain to the body (49). In
animal models of inflammation, such as Colitis, it has been
demonstrated that vagal nerve stimulation (VNS) has anti-
inflammatory activity (37).

The vagus nerve presents a valuable possibility for bioelectric
neuromodulation therapy. The current treatments for IBD include
anti-inflammatory and immunosuppressive medicines, anti-
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Cymba conchae

Cavum conchae

Figure 3. Transauricular vagal stimulation, displayed in human and mice ears

inflammatory medications, and biologic therapy. Antibiotics are
administered to reduce the bacterial load in the digestive tract.
Among the most significant disadvantages of these treatments
are systemic immunosuppression, insufficient impact in some
patients, and the development of resistant disease due to long-
term drug use. In inflammatory bowel disease, the condition
returns after medical treatment has been discontinued. Hence,
novel therapies are required (50). Therefore, vagal nerve
stimulation under regulated conditions is a possible therapy for
Inflammatory Bowel Diseases (39-41).

Conclusion

The incidence of inflammatory bowel diseases is increasing
worldwide. Mounting evidence points to the relationships
between IBD, neuroinflammation, and neurodegenerative
diseases, and brain and gut communication has an essential
place in explaining these relationships. The vagus nerve is
an essential part of brain-gut communication in both normal
and pathological conditions, and stimulation of this nerve is
promising for IBD patients.
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OZET

SUMMARY

Kas iskelet sistemi hastaliklart i¢inde kiriklar 6nemli yer tutmakta
ve 1850’lerden beri kirik tedavisinde algilardan faydalanilmaktadir.
Ancak dogru teknik kullanilmadan uygulanan alcilar veya algili
hasta bakiminda yetersiz hemsirelik uygulamalar1 hasta giivenligini
tehdit etmekte, kiriklarin iyilesmesini engelleyebilmektedir. Alg1
uygulamasi sonrasi taburculugu planlanan ve tedavisi evde devam
eden bireyler, yatarak tedavi goren hastalar gibi hemsirelik bakimi
alamadiklari i¢in evde bakimda sorunlar yasayabilmektedir. Hemsirelik
profesyonelleri hastanin giivenli ve kaliteli bakimi ve rehabilitasyonu
icin olast durumlara hakim olmali, egitici rolleriyle hastalarin
duruma adaptasyonlarini gelistirerek siireci daha kolay gecirmelerini
saglamalidir. Alg1, hastalarm hareketlerini kisitlayan, giinliik yasam
aktivitelerinde bagimsizlik diizeyini etkileyen ve bireyin yasama
uyumunu bozan 6nemli bir uyaricidir. Bu makalede al¢ili hastalarin
Roy Adaptasyon Modeline temellendirilmis hemsirelik bakimina yer
verilmistir. Hastalarm uyum ve adaptasyon siireglerine odaklanan Roy
Adaptasyon Modeli, hastanin biitiinciil degerlendirilmesini ve bakimini
saglarken bas etme mekanizmalarmm taninmasma da yardimer
olmaktadir.

Anahtar Sozciikler: Alci, hemsirelik teorisi, ortopedi hemsireligi

Fractures have an important place in musculoskeletal diseases and
plasters have been used in the treatment of fractures since the 1850s.
However, plasters applied without using the correct technique or
inadequate nursing practices in patient care with plasters threaten
patient safety and can prevent the healing of fractures. Individuals
who are planned to be discharged after plaster application and whose
treatment continues at home may experience problems in home care
because they cannot receive nursing care like inpatients. Nursing
professionals should be aware of possible situations for safe and quality
care and rehabilitation of the patient, and with their educational roles,
they should ensure that patients go through the process more easily
by improving their adaptation to the situation. Plaster is an important
stimulant that impairs the adaptation of the individual to life, while
restricting the movements and activities of daily living of the patients.
In this article, nursing care based on the Roy Adaptation Model of
patients with plaster is included. Focusing on patients’ orientation
and adaptation processes, the Roy Adaptation Model provides holistic
evaluation and care of the patient, while also helping to recognize the
patient’s coping mechanisms.

Keywords: Plaster of paris, nursing theory, orthopedic nursing
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Giris
Kas iskelet sistemi hastaliklar1 ig¢inde kiriklar 6nemli yer
tutmakta ve 1850’lerden beri kirik tedavisinde algilardan

faydalanilmaktadir ~ (1,2). Algilar, diizeltilmis  kemik
dizilimini smirli  hareketlilikle koruyarak rediiksiyonun
devamliligim1  saglamaktadir (3). Ancak dogru teknik

kullanilmadan uygulanan algilar veya alcili hasta bakiminda
yetersiz hemsirelik uygulamalari hasta gilivenligini tehdit
etmekte, kiriklarin iyilesmesini engelleyebilmektedir. Uygun
bakim saglanamamasi hastalarda agri, 6dem, kompartman

sendromu, kirik iyilesme siirecinde gecikmelere ya da yeniden
sekillenme siirecinde sorunlar, basing yaralanmasi gibi acil
ya da gecikmis komplikasyonlara neden olabilmektedir (4,5).
Olas1 komplikasyonlarin oniine gegmek ya da yonetmek igin
bilgilendirme ve kaliteli bakim gerekmektedir (3). Hastanin
bilgilendirilmesinde, olas1 al¢1 komplikasyonlarinin dnlenmesi
ya da erken teshisinde, hemsireler 6nemli rol oynamaktadir
(5,6). Algt uygulamasi sonrasi taburculugu planlanan ve
tedavisi evde devam eden bireyler, yatarak tedavi goren
hastalar gibi hemsirelik bakimi alamadiklari i¢in evde bakimda
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sorunlar yasayabilmektedir (3,6,7). Hareketlerinin kisitlanmast,
beslenme aliskanliklarinda degisiklikler, uyku sorunlari, 6z
yetersizlik, rol kaybi, anksiyete, cinsel hayatta bozulma, korku
bu sorunlardan bazilaridir (2,5,6). Bireyin bakimini evde de
kaliteli bir sekilde siirdiirebilmesi, olasi komplikasyonlari
fark edebilmesi ve onleyebilmesi i¢in hasta egitimi 6nemli bir
yer tutmaktadir (3,6,7). Hastanin uyum, adaptasyon siirecine
odaklanan Roy Adaptasyon Modeli (RAM), bireyin fizyolojik,
psikolojik ve sosyal yonleri ile ele alinmasimi ve biitiinciil
bakimimi saglar. Bu derlemenin amaci, algili hastanin Roy
Adaptasyon Modeline temellendirilmis hemsirelik bakimini
agiklamaktir.

Alcili Hastanin Hemsirelik Bakimi

Hemsgireler, degisen bilgi ve bakim gereksinimlerini
belirleyerek hastalarin giinliik yasama uyum saglamlarinda kilit
rol oynamaktadirlar. Bakim gereksinimlerinin giderilmesinde
siirekli bakim olduk¢a 6nemlidir. Siirekli bakim; taburculuk
sonras! bakim sorunlartyla karsilasan hastalara yardimci olmak
icin, hastalar ve bakim vericiler arasinda siirekli ve tutarli
etkilesimin ve iletisimin saglanmasii ifade eder. Hemsirelik
bakiminda siirekli bakimin devamliligi i¢in, hasta, hasta
yakinlar1 ve diger saglik profesyonelleri ile iletisim ve etkilesim
saglanmalidir (2,8).

Algt uygulamasi sonrasi, tedavi siirecinin her agamasinda
hastalarin  biitiinciil olarak degerlendirilmesi gerekir (9).
Hemysirelik profesyonelleri hastanin giivenli ve kaliteli bakim1 ve
rehabilitasyonu icin olast durumlara hakim olmali, verdigi hasta
egitici rolleriyle hastalarin duruma adaptasyonlarini gelistirerek
stireci daha kolay gecirmelerini saglamalidir (6,7,10).

Hemsirelik model ve kuramlari, bakim alan kiginin sagliginin
degerlendirilmesi, bakim
diizenleyip analiz etme ve bu bilgileri kanita dayali agiklama
olanag1 saglar. Bireysellestirilmis bakimda model ve kuramlarin
kullantim1  uygulamadaki  sorunlarin  ortaya c¢ikarilarak
¢oziimlenmesini, hemgirenin bakima yonlenip tibbi modelden
uzaklagmasini, hemsirelik bakiminin sistematik olmasini, hasta
ve yakinlarma biitiinciil bakim verilmesini ve yasam kalitesinin
artmasini saglamaktadir (11-14).

sirecinde elde edilen verileri

Roy Adaptasyon Modeli

Sister Callista Roy tarafindan 1970 yilinda ortaya konulan
RAM; hemsireligin biitiin alanlarinda, hemsireligin kavramsal
gercevesinin belirlenmesinde siklikla kullanilan bir modeldir
(8,15). Insan, cevre, saglik ve hemsirelik kavramlarimi birbirinin
biitiinleyicisi nitelikte goéren modelin ana kavrami adaptasyon,
uyumdur (12,16).

Insan ve gevre arasindaki etkilesimde gesitli uyaranlar mevcuttur
ve buuyaranlar ¢cevreyi farklilagtirarak agik bir sistem olan insani
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etkilemektedir (15,17). Bu etkiler bireyin davraniglari lizerinedir
ve bireyin davranislarini bigimlendirir. Roy 3 tip uyarandan s6z
etmektedir. Bunlar; odak (focal) uyaran, baglamsal (contextual)
uyaran ve olasi (residual) uyaran olarak ayrilmaktadirlar (12,18).

Uyaranlara karsi uyum saglamaya ¢alisan insan bazi basa ¢ikma
mekanizmalart kullanmaktadir. Model bireyin sahip oldugu
basa ¢ikma mekanizmalarini, diizenleyici (regiilator) ve biligsel-
duygusal (kognator) olarak iki sekilde tanimlanmisti. Bu
mekanizmalarin gorevi, uyumu siirdiirmektir (15,18).

Olas1 etkisiz basa ¢ikma durumlarinda modelde tanilanmis
olan 4 uyum alani etkilenmektedir (12,19). Bunlar; fizyolojik
(physiological) alan, benlik kavrami (self-concept) alani,
rol fonksiyon (role function) alani, karsilikli baglilik
(interdependence) alanidir (15,18).

Modelde en onemli ama¢ uyumlu yanitlar gelistirmektir.
Eger ¢evreden gelen uyaranlar bireyin basa gikabileceginden
biiyiik ise; sistemde aksaklik olur, gérevini yapamaz hale gelir
ve saglikta sapma meydana gelir. RAM, uygun hemsirelik
girisimleri ile bireylerin uyumunun kolaylastigin1 savunur
(16,18,19).

Roy, hastanin adaptasyon siirecini hizlandirmak i¢in hemsirelik
siirecinden yararlanir. Bu siireg; veri toplama, tanilama, amaci
belirleme, hemsirelik girisimlerini planlama ve uygulama ve
degerlendirme agamalarindan olusur (12,16,20). Kisiyi tiim
yonleri ile ele alan RAM, bireyin uyumunu saglamay1 amaglayan
hemsirelere yol gostermektedir (21).

Roy Adaptasyon Modeline Temellendirilmis
Hemgsirelik Girisimleri

Alcilt hastalarin yasamlari, kirik iyilesme siirecinde oldukca
yogun etkilenmektedir (3,9,11). Alg1, hastalarin hareketlerini,
kisitlarken,
uyumunu bozan énemli bir uyaricidir. Algili hastalara yonelik
RAM’a temellendirilmis hemsirelik girisimleri Tablo 1’de yer
aldig1 sekilde gerceklestirilebilir.

glinlik yasam aktivitelerini bireyin yasama

Sonuc

Hastalarin uyum ve adaptasyon siireglerine odaklanan RAM,
hastay1 biitiinciil degerlendirme firsati saglarken, hastanin bas
etme mekanizmalarinin taninmasina da yardimci olmaktadir.
Bireyi fizyolojik, psikolojik ve sosyal yonleri ile ele alan
RAM, hemsirelik bakiminda bireye odaklanmaktadir. Ayrica
hasta ve hasta yakinlarina holistik ve yasam kalitesini artirici
bakim verilmesini de saglamaktadir. Bunedenle al¢giuygulanan
hastalarda biitiinciil hemsirelik bakimin saglanmasi, bakimin
etkinliginin arttirilmasi, hasta egitiminin planlanmasi ve
uygulanmasinda Roy Adaptasyon Modeli rehber alinabilir.
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Tablo 1. Alcili hastaya yonelik Roy Adaptasyon Modeline temellendirilmis hemsirelik girisimleri

Uyaranlarin

Uyum Hemsirelik
alanlar degerlendirilmesi girisimleri Degerlendirme
Odak uyaran Yonetimsel Etkili uyum davramslar
o Algt * Hastanin hastaligi ile ilgili ayrintili bilgi edinme «  Agnsimi etkin kontrol etmesi
Baglamsal uyaranlar *  Agn kontroliiniin (farmakolojik ve nonfarmakolojik | o Hastanm yorgun olmadigini ifade etmesi
© Agn yontemlerle) saglamast +  Yeterli uyudugunu ifade etmesi
» Fiziksel gii¢siizlik » Saglik disiplinleri ile ortak bir bakim programi « Oz bakimni yerine getirebilmesi
* Fiziksel harekette azalma olusturulmasi «  Diyetine dikkat etmesi
¢ Yorgunluk * Hastanin gereksinimlerinin belirlenmesi «  Ekstremiteleri giiclendirmek amactyla verilen
Fizyolojik ¢ Beslenmede bozulma » Fiziksel harekette azalmaya neden olan etmenlerin egzersizleri uygulamast
alan e Uyku problemi belirlenmesi ve kontrol altina alinmast «  Olumlu beden imajina sahip olmast
e Kasiti *  Uyku ortintiisiiniin degerlendirilmesi, «  Beden imajindaki degisimi kabul etmesi
¢ Korku (diisme, yaralanma) |+ Hastanin fonksiyonel durumunun belirlenmesi «  Sorunlarmi ¢ozmede/Anksiyetesini gidermede
¢ Yanma- karincalanma * Beden imajindaki degisimle bas etme stratejilerinin etkili bas etme stratejilerini kullanmas
Olasi uyaranlar gelistirilmesi +  Bagimsizhigini giderek kazanmasi ve yagamini
. Ij;gzersiz yapamama * Hastanin egzersizlerini yapmasi konusunda siirdiirmede giiclii olmast
* Odem belirlenmesi Bilgi desteklenmesi +  Bakimuyla ilgili sorumluluk almak istemesi
eksikligi * Bozulan uyku Orintlistiniin dﬁzenle.:n.mesi +  Yeni durumuna gére evde gerekli diizenlemeleri
Odak uyaran . Hast@nm anlfmye.te.sml ifade etmc.:51.n1n sgglanmasjl yapmast
. Ala * Anksiyete duz.eymlg ve ne.:deqlerml‘n belirlenmesi | . Giinliik yasam aktivitelerini gergeklestirmek igin
Baglamsal uyaranlar *  Hastanin anksiyetesinin gu.i.erll.m.em ] ) caba gostermesi ve yaparken bagimlilik diizeyinin
. Oz yetersizlik . Hagta}nln basa (;lkl’n.i'l stratejl!erln}n .behrl.en.mem giderek azalmast
*  Hijyen eksikligi +  Etkili basa gﬂfma yontemleri gelistirmesinin +  Hastanin mevcut durumuna uygun sekilde
_ «  Fiziksel giigsiizliik desteklenmesi o o sosyallesmesi ve aktivitelere katilmast
Benlik « Yorgunluk . Ha§tan1n rol. degisiminden nasil etkilendiginin «  Kendini giivende hissederek/diisme korkusu
kavrami «  Sorunlari, duygular ifade belirlenmesi ) B B ] yagamadan hareket edebilmesi
alant edememe ° H?statnm benlik Saygisinin (.iege.rlendlr.llme?m +  Korku ve endise duymadan yasantisini siirdiirmesi
Olas: uyaranlar ‘ Gunlu.k yagam alftIVItelf_’r}nl yenne getirebilme +  Hastann iyilesme siirecinde baskalarmnin
+  Bakim verenlere yiik olma kaPas“ltesmm dege_rl‘?ndlrl_ln_le“ ] o destegine ihtiyacinin oldugunu fark edip,
kaygisi ‘ Gl{nluk yasam aktivitelerini gergeklestirmesinin kabullenmesi ve bu destegin kullanimini giderek
*  Yasam tarzi degisikligi ;aglanmam . .. azaltmasi
- Finansal sorunlar * Hastave y?‘kmlarmm korku ve endiselerinin +  Kesintiye ugrayan rollerini yerine getirmesi
giderilmesi +  Yagsamindaki rollerini gergeklestirme konusunda
Odak uyaran * Ev kosullarinin alg1li hastaya uygun, ergonomik istekli olmast
: VAIQI sekilde diizenlenmesi +  Sosyal aktivitelerini yapmaya istekli olmasi
Baglamsal uyaranlar » Sosyal izolasyon agisindan risk faktorlerinin «  Rol degisimiyle birlikte etkili rol entegrasyonu
¢ Giinliik yagsam aktivitelerini belirlenmesi gosterebilmesi
yerine getirememe » Enfeksiyonun énlenmesi
¢ Fiziksel harekette azalma ¢ Beden gereksinim]erine uygun beslenmesinin Etkisiz uyum davramslarl
« Oz bakim davranislarmi saglanmasi e Hareket etmekten kaginmasi
Rol yerine getirmede baskasina |« Dehidratasyonun énlenmesi . @gn yasamast
fOl’lkSiyOl’l baglmh hale gelme . Konstipasyonu Onleme 4 Oz bakim ekslkllgl
alani . Gegmi§teki faaliyetlerini o Hareket lelthhg]na bagh gereksinimlerini 4 Benlik sayglsmda azalma/Olumsuz benlik saygisi
gerceklestirememe belirleme ve yonetme *  Fonksiyonel kisithiligin/zorlanmanin giderek
. Baska birine baglmh olma o Aktivite toleransini ge]istin’ne artmasi
¢ Cinsel islev bozuklugu + Hastanin bakim veren yakinlarma destek olunmas: | *  Egzersizlerini diizenli uygulamamasi/ egzersiz
+ lIskaybr »  Giigsiizliik, anksiyete, benlik saygisinda azalma, yapmaktan kaginmasi
Olasi uyaranlar yiik olma, korku, iimitsizlik ve bagimhhk ile ilgili | *  Uyku sorunlarinin olmasi/devam etmesi
*  Yasam kararlari {izerinde duygularimi ifade etmesinin saglanmasi » Diisme ya da sakat kalma korkusu yasama
kontrol kaybl « Bu duygu]ar ile etkili ba$ etmesinin saé]anmas] 4 Hastanin kendini gﬁQSﬁZ hissetmesi
Odak uyaran « Oz bakim aktivitelerinin desteklenmesi ve yeniden | ° Apksi.yete yasar-n:-im
. Alg kazandirilmast e Ailenin rutmlerlmrj bozulvmas1A
Baglamsal uyaranlar + Bilgilendirme ve danigmanligin siirdiiriilmesi *  Baskasma olan bagimlihgin giderek artmast
« Sosyal etkilesimde bozulma » Konstipasyonlarin 6nlenmesi ° All? 161 1llskilerd-e bozulma
- Sosyal izolasyon * Enfeksiyonun Snlenmesi  BoEmblksirecinin vamasy
«  Finansal sorunlar  Olas1 komplikasyon belirtilerinin degerlendirilmesi |*  Cinsiyet ve yetl_skm rollerini yerine getirememe
«  Bagka birine bagimh olma Bilsive daval e Bakim verenlerin §o-rum11.111‘1klar.mm ar‘tma51
Olasi uyaranlar 1 %ye ayal ) o +  Ginliik yagsam aktivitelerini yerine getirmede
L » Hastadan elde edilen bilgileri diger saglik isteksizlik
¢ Yasam kararlari lizerinde profesyonelleri (doktor, fizyoterapist, diyetisyen) |, viiksek beklentiler gelistirmesi
Karstlikli kontrol kaybi ile paylasma . Yapabilecedi aktiviteleri bask
baghlik alam |«  Bakim verenlere yiik olma apabilecegi aktiviteler: bagkasinin yapmasini

kaygist

Baglantisal

Onerilen uygun egzersizleri, hastanin kendisinin
yapmasini saglama

Hastanin psikolojik destek gereksinimi oldugunda,
psikologa yénlendirme

Hastanin gereksinim duydugunda saglik
profesyonellerine ulasabilmesini saglama

beklemesi ya da istemesi

»  Destek sistemlerinde yetersizlik

»  Kendini yiik olarak algilama

*  Sosyal izolasyon yasamasi

+ Ise donememe

» Baskalarina bagimli olmasi/ Pasif ya da bagimli
hasta roliinii siirdiirmesi

*  Sorun yasadiginda ilgili saglik profesyoneline
danigmamasi
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