" gnnt!

] ........::q\w

.
SN NN
N .
N A
DI SRR

NN NN
N
N

~N N

SAGLIK

GIBTU

VE BIYOLOJIK

BILIMLER

DERGISI

SABIB

GISTU

JOURNAL
OF HEALTH

AND BIOLOGICAL

SCIENCES

NN N
N NN

GJOHBS

/

i
s
\\\

~ S >N

:ss......
\ss....o.
\\\s......
\\\......
\\\s....
\s-....

/
Vi
)
/
/!

edu.trn

w.gibtu

WW

3062-2778

ISSN

January 2025

Year

1

Number

1

Volume



GAZIANTEP iSLAM BiLiM VE TEKNOLOJi UNIVERSITESI SAGLIK HIZMETLERI
MESLEK YUKSEKOKULU

GAZIANTEP ISLAM SCIENCE AND TECHNOLOGY UNIVERSITY HEALTH SERVICES
VOCATIONAL SCHOOL

GISTU JOURNAL OF HEALTH AND BIOLOGICAL
SCIENCES

GIBTU SAGLIK VE BIYOLOQJIiK BIiLIMLER DERGISI

Volume 1, Issue 1
Official Journal of Gaziantep Islam Science and Technology University, Health
Services Vocational School

ISSN: 3062-2778

Contact information:

Gaziantep Islam Science and Technology University, Health Services VVocational School
Bestepe neighbourhood, Street number 192090 6/1 27010 Sahinbey/Gaziantep

Tel: +90 342 909 7500
E-mail: sabib@gibtu.edu.tr

Dizinler/Indexing



All publication rights belongs to Gaziantep Islam Science and Technology University Health
Services Vocational School.
It is published every 4 (four) months.

Tiim yayin haklar1 Gaziantep islam Bilim ve Teknoloji Universitesi Saglik Hizmetleri
Meslek Yiiksekokulu’na aittir.
4 (dort) ayda bir yayinlanir.

Publishing date: 30.01.2025
Yayin tarihi: 30.01.2025

Owner/Imtiyaz Sahibi
On behalf of the Gaziantep Islam Science and Technology University Health Services
Vocational School
Gaziantep Islam Bilim ve Teknoloji Universitesi Saglik Hizmetleri Meslek Yiiksekokulu
adina

Sehmus DEMIR, Prof.

Chief Editor/Bas Editor

Hikmet DINC, Assoc. Prof.

Clerk of Editorial Office/Sorumlu Yazi Isleri Miidiirii

Elif OZDEMIR, MSc.



Alm

GISTU Journal of Health and Biological
Sciences aims to be a publication that
supports  scientific developments and
contributes to the field by providing
innovative and comprehensive academic
content in the field of health and biological
sciences.

Scope

GISTU Journal of Health and Biological
Sciences is an open access, international
double-blind  peer-reviewed  scientific
journal published 3 times a year in English
under the auspices of Gaziantep Islam
Science and Technology University Health
Services Vocational School.

The scope of the journal includes clinical
and experimental original articles, reviews,
case reports, letters to the editor in the fields
of Molecular Biology, Genetics,
Biotechnology, Biological Sciences,
Physiotherapy and Rehabilitation, Nutrition
and Dietetics, Midwifery and Nursing,
Veterinary, Dentistry, Pharmacy, Medical
Sciences.

No fee is charged to the authors during
evaluation or publication. The journal is
published every 4 months (January, May,
November) as 3 issues per year. The written
language of the journal is English. Abstract
part of the manuscript only should also be
submitted in Turkish.

Amac

GIBTU Saghk ve Biyolojik Bilimler
Dergisi, saglik ve biyoloji bilimleri alaninda
yenilik¢i ve kapsamli akademik igerikler
sunarak, bilimsel gelismeleri destekleyen ve

alana katki saglayan bir yayin olmay1
hedeflemektedir.

Kapsam

GIBTU Saghk ve Biyolojik Bilimler
Dergisi, Gaziantep Islam Bilim ve Teknoloji
Universitesi  Saglik Hizmetleri Meslek
Yiiksek Okulu himayesinde yilda 3 kez
Ingilizce olarak yaymlanan agik erisimli,
uluslararas: ¢ift kor hakemli bir bilimsel
dergidir.

Derginin kapsami, Molekiiler Biyoloji,
Genetik, Biyoteknoloji, Biyolojik Bilimler,
Fizyoterapi ve Rehabilitasyon, Beslenme ve
Diyetetik, Ebelik Hemsirelik,
Veterinerlik, Dis Hekimligi, Eczacilik, Tip
Bilimleri olmak tizere saglk
bilimleri alanlarinda klinik ve deneysel
0zglin makale, derleme, olgu sunumu,
editore mektup tiiriinde yazilara yer verilir.
Degerlendirme veya yaym sirasinda
yazarlardan herhangi bir ticret talep edilmez.

Ve

alanlan

Dergi 4 ayda bir (Ocak, Mayis, Kasim) yilda
3 say1 olarak yayimlanir. Derginin yazi dili
Ingilizcedir. Makalenin sadece 6zet kismi
Tiirkge olarak da gonderilmelidir.



Ethical Principles and Publication Policy
Manuscripts are accepted for publication
provided that they are original, not being
simultaneously reviewed by another journal,
or not previously published. Direct
quotations, tables or illustrations from any
copyrighted material must be accompanied
by written permission from the copyright
holders for their use. All manuscripts are
subject to review by editors and referees.
Eligibility for publication depends on the
importance and originality of the material. If
any manuscript is considered to merit
publication, it may be subject to editorial
revisions to aid clarity and understanding
without changing the data presented.
GISTU Journal of Health and Biological
Sciences strictly adheres to the principles set
forth by “Helsinki Declaration” whose web
address IS below.
https://www.gibtu.edu.tr/Medya/Birim/Dos
ya/20210525133548_b192cecO.pdf
Editorial Board declares that all reported or
submitted studies conducted with “human
beings” should be in accordance with those
principles.

Manuscripts presenting data obtained from a
study design conducted with human
participants must contain  affirmation
statements in the Material and Methods
section indicating approval of the study by
the institutional ethical review committee
and "informed consent" was obtained from
each participant. Also all manuscripts
reporting experiments in which laboratory
animals have been used should include an
affirmation statement in the Material and

Etik ilkeler ve Yayin Politikas

Makaleler, orijinal/6zgiin olmalar1, es
zamanli olarak bagka bir dergi tarafindan
incelenmemeleri  veya  daha  Once
yaymlanmamis olmalar1 kosuluyla yayina
kabul edilir. Telif hakkiyla korunan herhangi
bir materyalden alinan dogrudan alintilar,
tablolar veya resimler, kullanimlar igin telif
hakki sahiplerinden alinan yazili izinle
birlikte sunulmalidir. Tiim yazilar editorler
ve hakemler tarafindan incelemeye tabidir.
Yayinlanmaya hak kazanilmasi, materyalin
onemine ve dzgiinliigiine baghdir. Herhangi
bir makalenin yayinlanmay1 hak ettigi
diisiiniiliirse, sunulan veriler degistirilmeden
netlik ve anlayisa yardimc1 olmak i¢in editor
revizyonlarina tabi tutulabilir.

GIBTU Saghk ve Biyolojik Bilimler
Dergisi, internet adresi asagida yer alan
“Helsinki Deklarasyonu” ile belirlenen
ilkelere sik1 sikiya baglidir.
https://www.gibtu.edu.tr/Medya/Birim/Dos
ya/20210525133548_b192cecO.pdf

Editor Kurulu, “insan” ile yapilan tiim
raporlanan veya sunulan caligmalarin bu
ilkelere uygun olmasi gerektigini beyan
eder.

Insan katilmcilarla vyiiriitiilen bir ¢alisma
tasarimindan elde edilen verileri sunan
makaleler, Gere¢ ve Yontemler bolimiinde
caligmanin kurumsal etik inceleme komitesi
tarafindan onaylandigini ve her katilimcidan
"bilgilendirilmis onam" alindigini belirten
onay ifadeleri kullanmalidir.  Ayrica
laboratuvar  hayvanlarmin  kullanildig:
deneyleri bildiren tiim yazilar, Gere¢ ve
Yéntemler bolimiinde, internet adresi
asagida



Methods section validating that all animals
have received human care in compliance
with the “Guide for the Care and Use of
Laboratory Animals” whose web address is
below and reveal approval by the
institutional ~ ethical  review  board.
https://www.gibtu.edu.tr/Medya/Birim/Dos
ya/20210818130308_dca61056.pdf

If there is a commercial relation that
contributes to the study process or there is an
institution that provides financial support for
the study; the authors must declare that they
have no commercial relationship with the
commercial product, drug, company used, or
what kind of relationship (consultant or any
other agreement) they have.

Processing and publication are free of charge
with the journal. No fees are requested from
the authors at any point throughout the
evaluation and publication process. All
manuscripts and correspondence with the
editorial board should be sent to the editorial
office at sabib@gibtu.edu.tr.

All costs of the journal are covered by
Gaziantep Islam Science and Technology
University Vocational School of Health
Services. Potential advertisers should
contact with the Editorial Office of the
journal.

All researchers must have made a direct
academic or scientific contribution to the
paper. All researchers should have
contributed to the article directly either
academically or scientifically. Authors
should have contributed either one or a few
of planning, performing, writing or
reviewing of manuscript. All authors should
approve the final version.

VI

belirtilmis olan “Laboratuvar Hayvanlariin
Bakimi ve Kullanimi Kilavuzu”na uygun
olarak tiim hayvanlarin insani bir bakim
aldigin1 dogrulayan bir beyan ile kurumsal
etik inceleme kurulunun onayini i¢germelidir.
https://www.gibtu.edu.tr/Medya/Birim/Dos
ya/20210818130308_dca61056.pdf
Calisma siirecine katki saglayan ticari bir
iliski veya calismaya maddi destek saglayan
bir kurum varsa; yazarlar ticari iiriin, ilag,
aracilik eden sirket ile ticari bir iligkilerinin
olmadigin1 veya varsa ne tir bir iligkisi
(danismanlik veya bagka bir anlagma)
oldugunu beyan etmelidir.

Degerlendirme yayinlama siirecleri
ticretsizdir.  Degerlendirme yayin
siirecinin  hi¢cbir asamasinda yazarlardan
ticret talep edilmez. Biitiin caligmalar ve
editor kurulu ile yazigmalar
sabib@aqibtu.edu.tr adresi iizerinden yayin
ofisine gonderilmelidir.

Derginin tiim masraflar1 Gaziantep Islam

veE
Ve

Bilim ve Teknoloji Universitesi Saglk
Hizmetleri Meslek Yiiksekokulu tarafindan
kargilanmaktadir. Reklam vermeyi diisiinen
kisi veya kurumlar yayin ofisi ile iletisime
gecmelidir. Reklam gorselleri sadece Bas
Editor’iin onay1 ile yayinlanabilir.

Tim arastirmacilar, makaleye dogrudan
akademik veya bilimsel olarak katkida
bulunmus olmalidir. Yazarlar, makalenin
planlanmasi, uygulanmasi, yazilmas: veya
gozden gecirilmesi asamalarindan birine
veya birkac¢ina katkida bulunmus olmalidir.
Tiim yazarlar nihai versiyonu onaylamalidir.
Bilimsel kriterlere uygun bir makale
hazirlamak yazarlarin sorumlulugundadar.


mailto:sabib@gibtu.edu.tr
mailto:sabib@gibtu.edu.tr

It is the authors’ responsibility to prepare a
manuscript that meets scientific criterias.
Statements or opinions expressed in the
manuscripts published in the journal reflect
the views of the author(s) and not the
opinions of Gaziantep Islam Science and
Technology University Health Services
Vocational School, editors, editorial board,
and/or publisher; the editors, editorial board,
and publisher disclaim any responsibility or
liability for such materials.

All manuscripts involving a research study
must be evaluated in terms of biostatistics
and it must be presented altogether with
appropriate study design, analysis and
results. p values must be given clearly in the
manuscripts. Other than research articles,
reviews, case reports, letters to the editor,
etc. should also be original and up to date,
and the references and, if any, their
biostatistical parts should be clear,
understandable and satisfactory.

The publication language of the journal is
English. In addition, the abstract part of the
article must be uploaded in both Turkish and
English. Manuscripts should be evaluated by
a linguist before being sent to the journal.

According to the Law on Intellectual and
Artistic Works, the internet address of which
is given below, first published in the Official
Gazette with the Law No. 5846 dated
13/12/1951 and published in the Official
Gazette with the Law No. 5846 dated
13/12/1951, then amended or new sections
were added; all kinds of publication rights of
the articles accepted for publication belong
to the institution publishing the journal.
However, the thoughts and suggestions in
the articles are entirely the responsibility of
the
authors.https://www.gibtu.edu.tr/Medya/Bir
im/Dosya/20210818145630_406d24df.pdf

Vil

Dergide yayinlanan yazilarda ifade edilenler
veya goriisler, Gaziantep Islam Bilim ve
Teknoloji Universitesi Saglik Hizmetleri
Meslek  Yiiksekokulu, editorler, yaymn
kurulu ve/veya yayincinin goriislerini degil,
yazar(lar)in gorlslerini yansitir; editorler,
yayin kurulu ve yayinci bu tiir materyaller
icin  herhangi  bir veya
yiikiimliiliikk kabul etmez.

Arastirma ¢alismast igeren tiim yazilar
biyoistatistiksel acidan degerlendirilmeli ve

sorumluluk

uygun c¢aligma diizeni, verilerin analizi ve
ile Dbirlikte sunulmalidir. p
degerleri yazilarda agik olarak verilmelidir.
Arastirma makaleleri disinda derlemeler,
olgu sunumlar, editdre mektuplar vb. de
orijinal/6zgiin ve giincel olmali, kaynaklar
ve varsa biyoistatistiksel kisimlar agik,
anlasilir ve tatmin edici olmalidir.

Derginin yaym dili Ingilizce'dir. Ayrica
makalenin 6zet kismi1 hem Tiirkge hem de
Ingilizce olarak yiiklenmelidir. Yazlar

sonuglari

dergiye gonderilmeden once bir
dilbilimci/konunun  uzmanmi1  tarafindan
degerlendirilmelidir.

Internet adresi asagida belirtilmis olan, ilk
olarak 13/12/1951 tarith ve 5846 sayili
Kanun ile Resmi Gazete'de yayimlanan,
sonra lizerinde degisiklikler yapilmis veya
yeni kisimlar eklenmis olan Fikir ve Sanat
Eserleri Kanunu’na gore; yaymna kabul
edilen makalelerin her tiirlii yaym hakki
dergiyi yaymlayan kuruma aittir. Ancak
makalelerdeki diislince ve Oneriler tamamen
yazarlarin sorumlulugundadir.
https://www.gibtu.edu.tr/Medya/Birim/Dos
ya/20210818145630_406d24df.pdf
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Author Guidelines

A study can be submitted to our journal only
if it has not been previously published or is
not currently under consideration for
publication in another academic journal. The
decision to publish any work submitted to
GISTU Journal of Health and Biological
Sciences will be based on the Editorial
Board's opinion on the importance and
originality of the work.

Manuscripts should be prepared in A4 size
using Office Word or a compatible text
processing programme. Line and paragraph
spacing should be 1.0, font style should be
‘Times New Roman’ and font size should
be 11.

Articles should be written in English and
abstracts should be prepared in both
Turkish and English. The text should be
justified and words should not be
hyphenated. Pages should be numbered
sequentially.

There should be a separate title page with:
a) The title

b) The authors' names

c) Full address of each author and the
institutions they work with

d) Abstract

e) Keywords

f) Author and contact details in contact

The main body of full-length paper should
be divided into:

1. Introduction

2. Material and Methods
3. Results

4. Discussion

5. Conclusion

6. Declarations

7. Acknowledgement
8. References

Vil

Yazim Kurallan

Bir ¢aligmanin dergimize gonderilmesi igin
bu calismanin daha Once yayinlanmamis
veya baska bir akademik dergide su anda
yaymlanmak iizere  degerlendirilmiyor
olmast kosulu ile miimkiindiir. GIBTU
Saglik ve Biyolojik Bilimler Dergisi’'ne
gonderilen her tiirli calismanin
yayinlanmasina iliskin  karar, Yaym
Kurulu'nun ¢alismanin 6nemi ve 6zgiinligi
konusundaki goriisiine dayanacaktir.
Calismalar, Office Word veya uyumlu bir
metin isleme programi kullanilarak A4
boyutunda hazirlanmalidir. Satir ve
paragraf aralig: 1,0, yaz stili "Times New
Roman" ve punto biiyiikliigii 11 olacak
sekilde elektronik ortamda yazilmalidir.
Makaleler Ingilizce yazilmals, ozetler
ise hem Tiirkce hem de Ingilizce olarak
hazirlanmalidir. Metin iki yana
yaslanms olmali ve kelimeler Kkisa ¢izgi ile
hecelenmemelidir. Sayfalar
numaralandirilmalidir.

sirayla

Asagidakileri igeren ayr1 bir baslik sayfasi
olmalidir:
a) Baglik
b) Yazarlarin isimleri
c¢) Her yazarin tam adresi ile birlikte
calistiklar1 kurumlar
d) Ozet
e) Anahtar Kelimeler
f) Iletisimdeki yazar ve iletisim bilgileri
Tam uzunluktaki kagidin ana govdesi su
boliimlere ayrilmalidir:

. Girig

. Materyal ve Metot

. Bulgular

. Tartisma

. Beyanlar
. Tesekkiir

1
2
3
4
5. Sonug
6
7
8. Kaynaklar



In general, there is no specific word
count/text length stipulated for any work.
The general principle is that an article can be
as long as necessary to convey the scientific
message clearly and effectively, but should
be as short as possible to achieve a complete
presentation of information  without
unnecessary repetition or redundancy.

Introduction

The introduction should emphasise the
importance of the study by placing it in a
broader context. The purpose and value of
the study should be clearly stated, the current
status of the research area should be
carefully reviewed and important studies
should be referred to. A balanced framework
should be presented, addressing different
perspectives and controversial points where
necessary. Finally, the main objective of the
research should be summarised and the most
important findings should be briefly stated.
Care should be taken to ensure that this
section is understandable not only for
specialists in the field but also for scholars
from different disciplines.

Materials and Method

In the Materials and Method section, explain
your plan, your patients, your experimental
animals, your materials and controls, the
study methods you used and the statistical
method you applied.

Genel olarak, herhangi calisma igin sart
kosulan belirli bir kelime sayisi/metin
uzunlugu yoktur. Genel ilke; bir makalenin
bilimsel mesaj1 acik ve etkili bir sekilde
iletmek i¢in  gerektigi  kadar
olabilecegi, ancak gereksiz tekrar veya
fazlalik olmadan bilgilerin eksiksiz bir
sunumunu elde etmek i¢in  miimkiin
oldugunca kisa olmas1 gerektigidir.

uzun

Giris

Giris boliimii, c¢aligmayr daha genis bir
baglama yerlestirerek Oonemini
vurgulamalidir. Calismanin amaci ve degeri
acikca  belirtilmeli, arastirma alaninin
mevcut  durumu  dikkatlice  gdzden
gecirilerek  Onemli  c¢aligmalara  atifta

bulunulmalidir. Konuyla ilgili farkli bakis
acilar1 ve tartismali noktalar gerektiginde ele
alimarak dengeli bir ¢erceve sunulmalidir.
Son olarak, arastirmanin temel hedefi
Ozetlenmeli ve ulagilan en 6nemli bulgular
kisaca belirtilmelidir. Bu boliimiin, yalnizca
alanin  uzmanlart  i¢in  degil, farkh
disiplinlerden gelen bilim insanlari i¢in de
anlasilir olmasina 6zen gosterilmelidir.

Materyal ve Metot

Materyal ve Metod bdliimiinde planinizi,
hastalarinizi, deney hayvanlarinizi, materyal
ve kontrollerinizi, kullandiginiz c¢alisma
yontemlerinizi ve uyguladiginiz istatistiksel
yontemi agiklayimiz.



Results

Section, state in detail your findings
supported by statistical methods. Emphasise
only your most important findings; do not
compare your findings with other studies in
this section. Such comparisons should be
reserved for the discussion section. Figures
and tables should support the findings given
in the text and should not repeat them. It is
sufficient to show the data in only one of the
presentations in the form of text, figures or
tables.

Discussion

In this section, the conclusions drawn from
the findings and the current literature should
be discussed and interpreted together.
Statistical results used in the findings should
not be repeated in this section. At the end of
the discussion section, the limitations of the
study should be stated under the subheading
‘Limitations’.

Conclusion

This section should include the results of the
discussion and the contribution of the results
obtained from the study to the field in one
paragraph.

Declarations
Ethical Approval Certificate

The experimental procedures of this study
were approved by the Local Animal Care
and Ethics Committee of
XXX XXX XXX XXX XXX XXXXXXXX
University, XXXXXXXXXXXXXXX
(Approval date and number: XXXXXX).

Author Contribution Statement

Please indicate how and at what stage each
author contributed to this study.

For example:

Bulgular

Bulgularda istatistiksel metotlarla
desteklenmis bulgularinizi ayrintili olarak
belirtiniz. Sadece en 6nemli bulgularinizi
vurgulaymiz; bu boliimde bulgularinizi
diger arastirmalarla karsilastirmayiniz. Bu
tip karsilastirmalar tartisma boliimiine
saklanmalidir. Sekil ve tablolar metin i¢inde
verilen bulgular1  desteklemeli  tekrar
etmemelidir. Verinin metin, sekil veya tablo
seklindeki sunumlarin sadece bir tanesinde
gosterilmesi yeterlidir.

Tartisma

Bu béliimde bulgulardan ¢ikarilan sonuglar
ve giincel literatiir birlikte tartigilmali ve
yorumlanmalidir.  Bulgularda  kullanilan
istatistik  sonuclari1 bu boliimde tekrar
edilmemelidir. Tartisma boliimiiniin
sonunda calismanin limitasyonlar1
“Limitasyonlar” alt baglig1 ile belirtilmelidir.

Sonuc¢

Bu bolim tartisma sonucunda ve bir
paragraf olacak sekilde calismadan elde
edilen sonugclarin alana katkisini icermelidir.

Beyanlar
Etik Onay Belgesi

Bu c¢alismanin  deneysel prosediirleri
XXXXXXXXXXXXXXXXX Universitesi,
XXXXXXXXXXXXXXXX Yerel Hayvan
Bakim ve Etik Kurulu tarafindan
onaylanmistir (Onay tarihi ve numarast:
XXXXXX).

Yazar Katki Beyani (Author Contribution
Statement)

Liitfen her bir yazarin bu ¢alismaya nasil ve
hangi asamada katkida bulundugunu
belirtiniz.

Ornegin:



X.X: Data collection, research, formal
analysis and writing of the original draft

Y.Y: Project management, supervision,
conceptualisation, methodology, review and
editing

7.7 Data collection and research.

Fund Statement

If the study was funded by an
institution/organisation, it should be stated

as ‘This study was funded by
XXXXXXXXXXXX.
Publication Rights Agreement and

Conflict of Interest Form

Please declare any conflicts of interest or
state ‘The authors declare no conflicts of
interest.” Authors should identify and declare
any personal circumstances or interests that
may be considered to improperly influence
the representation or interpretation of the
reported research results. The Publication
Rights Agreement and Conflict of Interest
Form (to be e-mailed by the Editorial Board
after manuscript submission) should be
signed by the authors and sent to
sabib@gibtu.edu.tr as a jpeg file.

Acknowledgement

In this section, you can indicate any
administrative and technical support or in-
kind donations (e.g. materials used for
experiments).

References

References should be designed in Vancouver
style and numbered in the order they appear
in the text. If multiple and consecutively
numbered sources are given; they should be
written as 15-18. Unpublished observations
and personal interviews should be avoided
as references. Multiple authors should be
separated by a comma.

Xl

X.X: Veri toplama, arastirma, resmi analiz
ve orijinal taslagin yazilmasi

Y.Y: Proje yonetimi, gozetim,
kavramsallastirma, metodoloji, inceleme ve
diizenleme

Z.7Z: Veri toplama ve arastirma
Fon Beyani (Fund Statement)

Calisma bir kurum/kurulus tarafindan
finanse edilmisse, “Bu calisma
XXXXXXXXXXXX tarafindan finanse

edilmistir” seklinde belirtilmelidir.

Yayin Haklar1 Sozlesmesi ve Cikar
Catismas1 Formu (Publication Rights
Agreement and Conflict of Interest Form)

Liitfen ¢ikar catismalarini beyan ediniz veya
“Yazarlar cikar catigmast beyan
etmemektedir.” ifadesini kullaniniz.
Yazarlar, bildirilen arastirma sonuglarinin
temsilini veya yorumlanmasini uygunsuz bir
sekilde etkileyebilecegi diisliniilen kisisel
durumlar veya ¢ikarlar1 tanimlamali ve
beyan etmelidir. Yayin Haklar1 Sozlesmesi

ve Cikar Catismast Formu (makale
gonderimi  ardindan  Editor  Kurulu
tarafindan mail yoluyla iletilecektir) yazarlar
tarafindan  imzalanmis  olarak  jpeg
formatinda dosya seklinde
sabib@gibtu.edu.tr adresine
gonderilmelidir.

Tesekkiir (Acknowledgment)

Bu boliimde, her tiirlii idari ve teknik destegi
veya ayni bagislar1 (6rnegin, deneyler icin
kullanilan malzemeler) belirtebilirsiniz.

Kaynaklar (References)

Kaynaklar Vancouver stilinde tasarlanmali
ve metin icinde gecis sirasmna gore
numaralandirilmalidir. Birden ¢ok ve ardisik
sayiyla kaynak verilmisse; 15-18 seklinde
yazilmalidir.



If there are more than three authors, after the
third author, "et al." should be added without
a comma for both article and book
references. If a chapter in a book is cited and
there are many authors belonging to only this
chapter, the name of the book and the chapter
are stated, the first three authors of the
chapter are written, and "et al." is added as
an explanation for the subsequent authors.
Journal names to be shown in the reference
should be abbreviated as per the original.

Tables-Graphics-Figures-Pictures

All tables, graphs, figures and pictures
should be placed on separate pages after the
references. Tables should be set vertically in
the text. Tables should be added in Word,
each with double spacing, using the "Insert
Table" section. Mean and Standard
Deviation values (X£SD) given in tables
should be in the same column. Percentage
values (n(%)) given in tables should be in the
same column. Decimal numbers should be
given as 2 digits after the comma in the text
and tables. All graphs-figures-pictures used
in the text should be called "Figure" and
tables should be called "Table". All figures
and tables used should be indicated in the
text. Each should be numbered according to
the order of occurrence in the text and a short
title should be written. Table titles should be
written clearly above the table, and figure
titles should be written below the figure.
Abbreviations and statistical methods used
in tables should definitely be explained
below. If quoting from another publication,
written reprint permission should be sent
together.

Figures should be prepared using the ‘jpeg’
compression technique and each figure
should be saved in a separate file.
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ve  kisisel
gosterilmesinden
Yaymlanmamig  goézlem  ve  kisisel
gorigmelerin ~ kaynak  gosterilmesinden
kacimilmalidir. Birden fazla yazar virgiille
ayrilmalidir. Ugten fazla yazarli ise 3.
yazardan sonra "ve ark." Hem makale hem
de kitap referanslari i¢in virgiilsiiz olarak
eklenmelidir. Bir kitaptaki bir boliimden
alint1 yapiliyorsa ve yalnizca bu boliime ait
cok sayida yazar varsa, kitabin adi ve
boliimii belirtilir, boliimiin yazarlarindan ilk
licli yazilir ve "vd." sonraki yazarlar i¢in
aciklama eklenir. Kaynakta gdsterilecek
dergi adlarn1 aslma uygun sekilde
kisaltilmalidir.

Tablolar-Grafikler-Sekiller-Resimler

Yayimlanmamis
goriismelerin

gozlem
kaynak

Tiim tablolar, grafikler, sekiller ve resimler
ayr1 ayri sayfalarda, kaynaklardan sonra yer
almalidir. Tablolar metinde dikey olarak
ayarlanmalidir. Tablolar Word’de her biri
cift aralikli olarak "Tablo ekle" kismindan
eklenmelidir. Tablolarda verilen Ortalama ve
Standart Sapma degerleri (X+SD) ayni
stitunda olmalidir. Tablolarda verilen ytizde
degerleri (n(%)) aym silitunda olmalidir.
Ondaliklt sayilar metinde ve tablolarda
virglilden sonra 2 basamak olarak
verilmelidir. Yazi iginde kullanilan tiim
grafikler-sekiller-resimler “Sekil” olarak,
tablolar ise “Tablo” olarak adlandirilmalidir.
Kullanilan tiim sekiller ve tablolar metin
icinde belirtilmelidir. Her birine metinde
gecis sirasia gore numara verilmeli ve kisa
birer baslik yazilmalidir.  Tablolarin
basliklar1 anlasilir sekilde tablonun {izerine,
sekillerin  basliklar1 ise seklin altina
yazilmalidir. Tablolarda kullanilan
kisaltmalar ve istatistiksel yOntemler alt
kisimda mutlaka agiklanmalidir. Baska bir
yayindan alint1 yapiliyorsa yazili basim izni
birlikte  yollanmahidir.  Sekiller  ‘jpeg’
sikistirma teknigi ile ve her bir sekil ayr1 bir
dosyaya



Figures must be at least 9x13 c¢cm in size and
have a resolution of 600 dpi. Send images as
separate files only as TIFF or EPS files with
a minimum resolution of 300 dpi. In images
where the patient's identity can be
determined, the signed consent of the patient
or their legal representative must be attached
to the submitted text, otherwise the names of
the person(s) in question or their eyes must
be covered with "tape".

Note:

We accept electronic  supplementary
materials to support and enhance your
scientific research. Supplementary files
provide the author with additional
possibilities to  publish  supporting
applications, movies, animated sequences,
high-resolution images, background
datasets, audio clips, and more.

Disclosure of conflicts of interest and
financial support is required at the time of
submission. Authors are responsible for
disclosing to the Journal any additional
conflicts of interest or financial support that
may arise prior to the publication date of
their article. All authors must individually
disclose all potential conflicts of interest and
financial support, whether or not directly
related to the subject of their article.

Review articles

Review articles that fall within the scope of
the journal will be evaluated.

Case Reports

Uncommon and  important  clinical
experiences should be presented. Includes
introduction, case, and  discussion
sections.kaydedilerek hazirlanmalidir.
Sekiller en az 9x13 cm boyutunda ve 600 dpi
¢Ozlniirliikte olmalidir. Resimleri, minimum
300 dpi ¢oziintirliikte, yalnizca
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TIFF veya EPS dosyalarn olarak ayn
dosyalar  olarak  gonderin.  Hastanin
kimliginin  anlasilabilecegi  resimlerde,

hastanin ya da kanuni temsilcisinin imzal
onay1 gonderilen yaziya eklenmeli, aksi
halde s6z konusu kisi ya da kisilerin isimleri
ya da gozleri “bantla” kapatilmalidir.

Not:

Bilimsel arastirmanizi desteklemek ve
gelistirmek i¢in elektronik ek materyalleri
kabul ediyoruz. Ek  dosyalar, yazara
destekleyici uygulamalari, filmleri,
animasyon dizilerini, yliksek ¢Oziiniirlikli
goriintlileri, arka plan veri kiimelerini, ses
kliplerini ve daha fazlasin1 yaymlamak icin
ek olanaklar sunar.

Basvuru sirasinda ¢ikar ¢atismasinin ve mali

destegin aciklanmasi
gerekmektedir. Yazarlar, makalelerinin
yaymlanma  tarihinden Once  ortaya
cikabilecek ek ¢ikar ¢atigmalarini veya mali
destegi Dergiye bildirmekle
sorumludur. Tim yazarlar, makalelerinin
konusuyla dogrudan ilgili olsun veya

olmasin, tiim potansiyel ¢ikar catismalarini
ve mali destegi bireysel olarak agiklamalidir.

Derlemeler

Derginin kapsam alanina giren derlemeler
degerlendirmeye alinacaktir.

Olgu Sunumlan

Nadir goriilen ve 6nemli klinik deneyimler
sunulmalidir.  Girig, olgu ve tartisma
boéltimlerini igerir.



Letters to the Editor

The article should be a maximum of 1000
words (or 750 words and one table or figure)
and contain 5 sources. Letters are published
by the decision of the Editorial Board.
Authors should contact the journal's
Editorial Office (e-mail:
sabib@gibtu.edu.tr) before sending their
letters. Letters commenting on published
articles should be sent within six months of
the article's publication; the letter (if
necessary) is sent to the original author for a
response.

Scientific Letters

These types of articles are preliminary
reports that aim to announce clinically
important data and discoveries. There are no
sections for the text; they consist of a
maximum of 1000 words, one table or
figure, and a maximum of 10 references.
Letters are published by the decision of the
Editorial Board. Authors should contact the

journal's  Editorial  Office  (e-mail:
sabib@gibtu.edu.tr  before sending their
letters.

References

References  should be  written in

“Vancouver” style. When writing references,
“Times New Roman” 10 point font should
be wused. Multiple authors should be
separated by commas. In both article and
book references, if there are more than three
authors, a comma and “et al.” should be used
after the 3rd author. If a reference is made
from a chapter in a book and there are many
authors belonging to only that chapter, the
title of the book and chapter should be stated,
the first three authors of the chapter should
be written and then “et al.” should be added
for the subsequent authors.
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Editore Mektuplar

Yazi maksimum 1000 kelime (veya 750
kelime ve bir adet tablo veya sekil) ve 5
kaynaktan olugsmalidir. Mektuplar Editorler
Kurulu'nun karar1 ile yayinlanir. Yazarlar
mektuplarint gondermeden Once derginin
Editorler Ofisi (e-posta: sabib@gibtu.edu.tr)
ile temasa ge¢melidir.  Yayimlanmig
makaleleri yorumlayan mektuplar
makalenin yayimlanmasindan sonraki alt1 ay
icinde gonderilmelidir; mektup
(gerektiginde) cevaplanmasi icin orijinal
makalenin yazarina gonderilir.

Bilimsel Mektuplar

Bu tip yazilar klinik agidan 6nemli veri ve
buluslar1  duyurmayr  amacglayan  6n
bildirilerdir. Metnin bdliimleri  yoktur;
maksimum 1000 kelime, bir adet tablo veya
sekil ve en fazla 10 kaynaktan olusur.
Mektuplar Editorler Kurulu’nun karar ile
yayinlanir. Yazarlar mektuplarimi
gondermeden once derginin Editorler Ofisi

(e-posta: sabib@gibtu.edu.tr) ile temasa
gecmelidir.
Kaynaklar
“Vancouver” tarzinda yazilmalidir.

Kaynaklar yazilirken, “Times New Roman”
10 punto kullanilmalidir. Birden ¢ok yazar
virgiille ayrilmalidir. Hem makale hem de
kitap referanslarinda, eger iigten ¢ok yazar
varsa, 3. Yazardan sonra virgiil ve “et al.”
ifadesi kullanilmalidir. Kitapta bir boliimden
referans yapiliyorsa ve sadece bu boliime ait
cok sayida yazar varsa, kitabin bashgi ve
boliimii belirtilip, boliim yazarlarinin ilk tigii
yazilip ve ardindan sonraki yazarlar i¢in “et
al.” ifadesi eklenmelidir.
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ABSTRACT
Purpose: This study was conducted to evaluate the reflection of nursing students' climate crisis awareness on
climate change anxiety.
Methods: The universe of the descriptive and correlational type study was composed of students studying in the
nursing department of a university (400 students). The sample of the research consisted of 106 students. Data were
collected using the Descriptive Characteristics Form, Global Climate Change Awareness Scale (GCCAS) and
Climate Change Anxiety Scale (CCAS). The data obtained from the study were evaluated with the SPSS 23
package program.
Results: Students participating in the study 94.3% knew the concept of climate change, 92.5% were concerned
about the future regarding climate change, 63.2% wanted to participate in social responsibility activities aimed at
preventing the climate crisis, and 95.3% wanted to increase the efforts to prevent the climate crisis. The total score
of the GCCAS was statistically significantly higher in those who wanted to increase the measures to prevent the
climate crisis (73.36+16.78), and the total score of the CCAS was statistically significantly higher in those who
thought that our country could find a solution when the climate crisis intensified (30.36+12.13) (p<0.05).
Conclusion: As a result, almost all of the nursing students knew the concept of climate change, were concerned
about the future regarding climate change, and wanted to increase the efforts to prevent the climate crisis. In
addition, it was determined that the students' awareness of the climate crisis was high and their anxiety was at a
moderate level.
Keywords: Nursing, Student, Climate crisis, Awareness, Anxiety

OZET
Amag¢: Bu calisma, hemsirelik 6grencilerinin iklim krizi farkindaliginin iklim degisikligi anksiyetesine
yansimasini degerlendirmek amaciyla yapildi.
Yontem: Tanimlayict ve iligki arayici tipte yiiriitiilen arastirmanin evrenini, bir {iniversitenin hemsirelik
boliimiinde egitim goren Ogrenciler (400 Ogrenci) olusturdu. Aragtirmanmn &rneklemi ise, 106 6grenci
olusturmustur. Veriler; Tanitic1 Ozellikler Formu, Kiiresel iklim Degisikligi Farkindalik Olgegi (KIDFO) ve Iklim
Degisikligi Anksiyetesi Olgegi (IDAO) kullanilarak toplandi. Arastirmadan elde edilen veriler SPSS 23 paket
programiyla degerlendirildi.
Bulgular: Calismaya katilan 6grencilerin %94.31 iklim degisikligi kavramini bilmekte, %92.5’1 iklim degisikligi
konusunda gelecege dair endise tasimakta, %63.2°si iklim krizini Onlemeye yonelik sosyal sorumluluk
caligmalarina katilmak istemekte, %95.3’{ iklim krizini 6nlemeye yonelik ¢alismalarin arttirtlmasini istemektedir.
KIDFO toplam puani iklim krizini nlemeye y&nelik dnlemlerin arttirilmasini isteyenlerde (73.36+16.78), IDAO
toplam puani ile iklim krizi siddetlendigi zaman iilkemizin buna ¢6ziim bulabilecegini diisiinenlerde (30.36£12.13)
istatistiksel olarak anlamli derecede daha yiiksektir (p<0.05).
Sonu¢: Sonug olarak hemsirelik 6grencilerinin tamamina yakini iklim degisikligi kavramimi bilmekte, iklim
degisikligi konusunda gelecege dair endise tasimakta ve iklim krizinin Onlenmesine yonelik c¢alismalarin
artirilmasini istemektedir. Ayrica 6grencilerin iklim krizi farkindaliklarmin yiiksek, anksiyetelerinin ise orta
diizeyde oldugu saptanmustir.
Anahtar Kelimeler: Hemsirelik, Ogrenci, Iklim krizi, Farkindalik, Anksiyete
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Introduction

Climate change is the changes in the climate that
occur as a result of activities that directly or
indirectly disrupt the composition of the global
atmosphere (1). Climate change, which is one of
the most important environmental problems in
the world, is an alarming situation and the most
important public health problem faced by
humanity in the 21st century (2, 3).

The problem of climate change, which occurred
within the framework of nature's own dynamics
in the past and was regulated in the natural flow;
Today, it is formed as a result of human activities.
Urbanization, industrialization and excessive use
of fossil fuels, which have increased rapidly since
the industrial revolution, cause the order of the
climates to deteriorate (1, 4). As a result;
problems such as temperature changes, melting
of glaciers, rise in sea level, drought, decrease in
agricultural lands, disruption in seasonal cycles,
floods, storms, forest fires, loss of livability in
some regions, water and food insecurity, higher
prevalence of disease, mass migrations and
ultimately the emergence of a global security
problem are expected (1-6). On the other hand,
the uncertainty and stress brought about by
change can also cause people to experience
psychological problems such as trauma, fear,
substance abuse, depression and anxiety (5, 7-9).
It is possible to define climate change anxiety as
not being sure about the future of the world and
all living things in it and worrying about
ecological disasters that may occur due to the
climate crisis (10). These problems caused by the
climate crisis, and especially the state of anxiety,
can be prevented from becoming a crisis by
increasing the consciousness and awareness
levels of individuals. As a matter of fact, the
increase in the level of consciousness and
awareness about climate change points to the
most promising point in reaching a solution (11).
If consciousness and awareness cannot be
achieved, people's sensitivity to climate change
will decrease and the destructive effects of the
climate crisis will increase (12). In addition,
when people who act consciously develop
sensitivity to climate change, this awareness will
be combined with hope and optimism to reduce
the level of anxiety (10).

If awareness is supported and nurtured by
knowledge, change can be created. Therefore, it

is necessary for all people living in the world to
be aware of the dangers, consequences and
solutions of the issue. In order to achieve the
necessary transformation, it should be ensured
that individuals understand this process well and
have the necessary equipment. Nurses, who have
important responsibilities in protecting and
maintaining the natural environment from
depletion, pollution, deterioration and
destruction, are people who have scientific
equipment and communication skills in
providing health education (13). For this reason,
nurses have important duties in raising public

awareness about climate change, raising
awareness, creating behavior change and
initiating climate action, protecting and

maintaining physical and mental health. It is
important to evaluate the awareness of climate
change in future nurses studying in nursing
schools and to be able to instill this awareness.
However, there is only one study (2) examining
climate awareness in nursing students in our
country, and there is no study determining the
anxiety levels of nursing students. This study,
which  we think will make important
contributions to the literature, was conducted to
examine the reflection of nursing students'
awareness of climate crisis on climate change
anxiety.

Research questions; Nursing students,

1.1s there a difference between sociodemographic
characteristics and climate change awareness and
anxiety?

2. What is the level of climate change awareness?
3. What is the level of climate change anxiety?
4. What is the relationship between climate
change awareness and anxiety?.

Materyal ve Metot (Materials and Method)
Type of Research

This research was conducted in a descriptive and
relationship-seeking type.

Place and Date of the Study

The research was conducted between June 2023
and February 2024 at Gaziantep Islam Science
and Technology University (GISTU) Faculty of
Health Sciences, Department of Nursing.



Universe and Sample of the Study

The population of the study consists of 1st, 2nd
and 3rd year students studying in the Department
of Nursing, Faculty of Health Sciences, GISTU
(400 students in total). The sample of the study
was calculated with the G*Power 3.1.9.program
(Franz Faul, Universitat Kiel, Germany) with
reference to the study titled "Evaluation of
teachers' awareness of global climate change
(2023) (14)" and the sample size was determined
as 106 people (0=0.05, 1-B= 0.80, effect size d=
0.48). Students who volunteer in the study, study
in the nursing department, have a smartphone and
internet, and speak Turkish will be included.
Students who do not want to participate in the
study will be excluded from the research.

Data Collection Tools
1. Introductory Features Form

The introductory characteristics form prepared
by the researchers contains a total of 15
guestions, 9 questions questioning the
sociodemographic characteristics of the students
and 6 questions questioning their knowledge
about the climate crisis.

2. Global Climate Change Awareness Scale
(GCCAS)

The scale developed by Deniz et al. (2021)
determines the awareness levels of university
students regarding global climate change. The
scale is a 5-point Likert-type scale consisting of
21 items (I am not aware at all: 1 - | am fully
aware: 5). The scale, which consists of 4 sub-
dimensions (Awareness of the Effects of Global
Climate Change on Natural and Human
Environments (items 1-9), Awareness of Global
Organizations and Agreements (items 10-15),
Awareness of the Causes of Global Climate
Change (items 16-18) and Awareness of the
Energy Consumption of Global Climate Change
(items 19-21)), does not contain reverse items.
All dimensions of the scale can be added. In total,
the scale scores between 21-105. The Cronbach
alpha coefficient of the scale is 0.82. The
Cronbach alpha coefficient of the scale sub-
dimensions varies between 0.72-0.87 (15). In this
study, the Cronbach alpha coefficient of the scale
is 0.94.

3. Climate Change Anxiety Scale (CCAS)

The Turkish validity and reliability of the scale
developed by Clayton and Karazsia (2020) (8)
was conducted by Cebeci et al. (2022). The scale
is a 5-point Likert type (1: Never — 5: Almost
always) consisting of 13 items and 2 sub-
dimensions. Items 1-8 constitute the “Cognitive
Impairment” sub-scale; items 9-13 constitute the
“Functional Impairment” sub-dimension. In total,
the scale scores between 13-65. The Cronbach
Alpha value of the scale was determined as 0.94
(3). In this study, the Cronbach alpha coefficient
of the scale was 0.96.

Data Collection

The data for the study were collected by the
researchers in a separate room via face-to-face
interviews using questionnaires and scales in 15-
20 minutes. The purpose of the study was
explained to the participants in detail, and it was
stated that the study was conducted with the
approval of the hospital administration and ethics
committee. In addition, the data were collected
after obtaining the informed consent form and
verbal approval from the participants.

Evaluation of Data

The data obtained from the study were analyzed
using the Statistical Package for the Social
Sciences (SPSS) version 23.0 (IBM Corp.,
Armonk, NY, USA) program. Descriptive
statistical methods used were mean, standard
deviation, number and percentage calculations.
T-test was used to compare two independent
groups that were found to be normally distributed
with Skewness (-0.770 - 1.125) and Kurtosis
(0.232-0.750)  values, variance  analysis
(ANOVA) was used to compare more than two
groups, and Pearson correlation analysis was
used to test the relationship between variables.
p<0.05 was accepted for significance.

Ethical Aspects of the Research

Approval was obtained from the ethics
committee of a state university to conduct the
research (Decision Date: 16.06.2023, Decision
No: 248.26.04, Protocol No: 2023/248). During
the research process, the necessary research and
publication ethics principles were followed in
accordance with the Declaration of Helsinki.



Before starting the study, written and verbal
permissions were obtained from the institution
where the data would be collected. In addition,
participants were informed about the purpose,
duration and scope of the research and their
informed consent form and verbal approvals were
obtained.

Results

The average age of the participants participating
in the study is 20.96+2.54, the average number of
siblings is 4.50+2.28. In addition, 87.7% of the
participants are female, 36.8% of their mothers
and 37.7% of their fathers have primary school
education, 72.6% of their income is equal to their
expenses, 94.3% of them know the concept of
climate change, 92.5% of them have concerns
about climate change in the future, 81.1% of them
think that our country is taking precautions
against the climate crisis, 48.1% of them think
that our country can find a solution when the
climate crisis intensifies, 63.2% of them want to

participate in social responsibility activities to
prevent the climate crisis, and 95.3% of them
want to increase the precautions to prevent the
climate crisis (Table 1).

The total score of the GCCAS is statistically
significantly higher in those who want to increase
the measures to prevent the climate crisis
(73.36£16.78), in those who do not think that our
country will be able to find a solution when the
climate crisis intensifies with the cognitive
impairment sub-dimension score (19.45+7.67),
in those with high expenditures with the
functional impairment sub-dimension score
(12.60+4.13), and in those who do not think that
our country will be able to find a solution when
the climate crisis intensifies with the CCAS total
score (p<0.05) (Table 1). The total score of the
GCCAS was 72.64+16.99, the mean of the
Cognitive  Impairment  sub-dimension  was
16.05£7.10, the mean of the functional
impairment sub-dimension was 9.31+4.936 and
the total score of the CCAS was 25.21+11.55
(Table 1).

Table 1: Comparison of the descriptive characteristics of nursing students and the total scores and sub-
dimension means of GCCAS, Cognitive Impairment Sub-Dimension, Functional Impairment Sub-

Dimension and CCAS

CCAS
GCCAS — -
Introductory Features (n=106) n (%) (21-105 Cognitive Functional Total
point) Impalrm_ent D|sordgr (13_-65
(8-40 point) | (5-25 point) point)
Age X£SD (Min- | 20.96+2.54 (Min:18-Max:42)
Max)
Number of siblings | 4.50+2.28 (Min:0-Max:12)
X+£SD (Min-Max)
Gender Woman 93 72.36+17.33 | 16.06+6.89 9.2144.79 | 25.05+£11.22
(87.7)
Man 13 74.61+14.86 | 16.00+8.80 10.00+£6.01 | 26.38+14.18
(12.3)
- . -0.445/0.65 | 0.031/0.976 | -0.535/0.594 -
Statistical Analysis (t/p) 0.387/0.699
Mother's education | Not literate 22 68.31+15.80 | 15.95+7.63 9.54+4.62 | 25.72+11.86
status (20.8)
Literate 20 73.15+13.41 14.50+4.53 7.95+2.85 22.25+6.82
(18.9)
Primary 39 73.84+18.23 16.82+8.11 9.92+5.88 26.30+13.44
school (36.8)
Middle school 11 70.36+21.81 16.90+8.19 9.81+6.06 | 26.72+13.62
(10.4)
High  school 14 77.14+16.33 15.64+£5.79 8.78+4.00 24.4249.58
and above (13.2)
Statistical Analysis (F/p) | 0.696/0.597 | 0.396/0.811 | 0.602/0.662 | 0.481/0.750
Father's education | Not literate 5 74.80+4.49 11.60+3.36 6.00+1.22 17.60+4.09
status 4.7




Literate 10 65.80+£13.39 16.10+£5.91 9.10+4.45 25.20+10.25
(9.4)

Primary 40 71.10£17.30 16.55+£7.29 9.82+5.27 25.95+11.91
school (37.7)

Middle school 17 73.23+21.24 | 19.00+9.05 10.64+5.74 | 29.94+14.00
(16.0)

High  school 34 75.85+£16.32 14.64+6.10 8.58+4.41 23.11£10.29
and above (32.1)

Statistical Analysis (F/p) | 0.810/0.522 | 1.642/0.169 | 1.178/0.325 | 1.610/0.177

Income status Income 1 14 72.28+18.10 | 16.2846.99 8.85+5.62 | 25.14+12.48
(13.2)

Income= 77 72.77+16.11 15.64+7.18 8.75+4.75 | 24.35+11.51
Expense (72.6)

Expense 1 15 72.26+£21.27 17.93+6.93 12.60+4.13 | 29.73£10.53
(14.2)

Statistical Analysis (F/p) | 0.009/0.991 | 0.652/0.523 | 4.113/0.019 | 1.371/0.258

Knowing the | Yes 100 | 73.32+16.39 | 16.13+7.12 9.3144.96 | 25.28+11.58
concept of climate (94.3)

change No 6 61.33+24.16 14.83+7.38 9.33+4.76 | 24.16x12.12
(5.7

Statistical Analysis (t/p) | 1.199/0.282 | 0.432/0.666 | -0.011/0.991 | 0.228/0.820

Concern about | Yes 98 73.63+15.93 16.42+7.11 9.45+4.97 | 25.72+11.60
future climate (92.5)

change No 8 60.50+25.16 11.50+£5.50 7.50+4.34 19.00+£9.50
(7.5)

Statistical Analysis (t/p) | 1.453/0.187 | 1.910/0.059 | 1.081/0.282 | 1.594/0.114

I think our country is | Yes 20 69.10£16.62 | 17.95+6.51 10.15+4.38 | 28.10+10.24
taking precautions (18.9)

against the climate | No 86 73.46+17.07 | 15.61+£7.20 9.114£5.05 | 24.54+11.79
crisis problem. (81.1)

Statistical Analysis (t/p) | -1.035/0.303 | 1.328/0.187 | 0.843/0.401 | 1.242/0.217

When the climate | Yes 11 68.90+16.29 | 16.92+8.27 10.90+5.26 | 26.88+13.50
crisis intensifies, do (10.4)

not think that our | No 51 71.01+17.89 | 19.45+7.67 10.03+£5.52 | 30.36+12.13
country can find a (48.1)

solution to it Indecisive 44 75.45+16.02 | 14.20+4.76 8.06+3.83 22.00+7.69
(41.5)

Statistical Analysis (F/p) | 1.102/0.336 | 3.264/0.042 | 2.605/0.079 | 3.482/0.034

Wanting to | Yes 67 74.34+14.70 15.77+£7.03 8.77+4.76 | 24.56+11.36
participate in social (63.2)

responsibility No 39 69.71+£20.22 | 16.53+7.29 10.23+5.15 | 26.33+11.95
activities to prevent (36.8)

the climate crisis
- . 1.356/0.178 | -0.531/0.597 | -1.472/0.144 -

Statistical Analysis (t/p) 0.757/0.451

Requesting Yes 101 73.36+16.78 16.19+7.11 9.34+4.96 | 25.38+11.58
increased efforts to (95.3)

prevent the climate | No/Indecisive 5 58.00+16.17 | 13.20+7.12 8.60+4.61 | 21.80+11.71
crisis (4.7

Statistical Analysis (t/p) | 2.001/0.048 | 0.920/0.360 | 0.329/0.743 | 0.675/0.501

X+£SD | 72.64+16.99 16.05+£7.10 9.31+4.93 25.21£11.55

(Min-Max) (21-105) (8-38) (5-25) (13-63)

A positive and high magnitude relationship was
found between the CCAS and the Cognitive

(r=0.973) and Functional (r=0.903) Disorder
Sub-dimensions (p<0.005) (Table 2).



Table 2: Examination of the relationship between GCCAS, CCAS and sub-dimensions

Correlations

Scale and Sub-Dimensions 1 2 3 4 5 6 7 |8
1. Impacts on Natural and Human Environment 1

2. Awareness of Global Organizations and Agreements| | 337**| 1

3. Causes That Cause It 349" | 504™| 1

4. Energy Consumption Relationship 699" | 237" | 236" 1

5.GCCAS ,848™ | 6777|6017 |,6707 | 1

6. Cognitive Impairment -,102 | ,249* | ,120 | -,166 |,052| 1

7. Functional Disorder -,168 | ,295™| 216" | -,214"|,052|,820™| 1

8. CCAS -,136 | ,254™ | ,158 |-,205" |,043|,973™|,903" |1
p<0.005

Discussion anxiety were found in individuals who were

The climate crisis, as one of the greatest threats

of our time, deeply affects not only
environmental  balances but also the
psychological health of individuals. Young

people, in particular, are more vulnerable to the
negative effects of climate change than adults due
to their immature physiological systems,
dependence on adults, and repeated exposure to
climate events (16, 17). In this context, our study
aims to examine the effects of climate crisis
awareness levels on climate change anxiety in a
young group of nursing students.

The research findings reveal that the vast
majority of students (95.3%) have a high level of
awareness about climate change and the climate
crisis and have serious concerns about the future.
The fact that participants demand increased
measures against the climate crisis clearly
demonstrates young people's sensitivity to
environmental problems and their desire to
produce solutions. In addition, this finding
indicates that nursing students have the potential
to lead in environmental health and sustainability
issues in the future. In fact, in a survey conducted
by the Australian Institute for Disaster Resilience
(AIDR) with the participation of 1477 Australian
youth (10-24 years old), the vast majority of
participants stated that they were aware of
climate change and were concerned about this
situation, which supports this sensitivity (18).
On the other hand, despite the high awareness
levels of students, a certain segment of society
has been observed to have serious levels of
climate change anxiety. Higher levels of
cognitive impairment and climate change

concerned about climate change and did not
believe that the country could solve this problem
when the climate crisis intensified. This situation
shows that concerns and hopelessness about the
future have negative effects on individuals'
mental health. Similarly, Chiw and Ling’s
(2019) study on Australian youth aged 7-24
revealed that 96% of participants viewed climate
change as a serious problem and 89% were
concerned about its effects (19). The finding that
pessimistic expectations about environmental
problems can increase individuals’ anxiety
levels and negatively affect their cognitive
functions indicates that climate change
awareness may not always produce positive
results. These results clearly emphasize that
environmental concerns have significant effects
not only on physical health but also on mental
health.

The research findings reveal that the
socioeconomic status of individuals has a
significant impact on environmental anxiety
levels. It has been observed that anxiety levels
are higher in individuals with higher income
levels, especially because they feel the effects of
environmental problems more closely or have
more information on these issues. This finding is
consistent  with  the existing literature
emphasizing the determining role of
socioeconomic status on environmental anxiety
and anxiety. For example, Strife’s (2012) study
of over 15,000 Australian youth aged 14-23 (20)
and ReachOut’s (2019) findings revealed that
participants were concerned about their



socioeconomic status deteriorating due to
environmental disasters such as food shortages,
droughts, fires, and floods, and that they planned
to have fewer children or not have children in
line with these concerns (21). This suggests that
environmental concerns have a serious potential
to affect not only individual quality of life, but
also community health and demographic trends.

In our study, it was determined that the students'
cognitive and functional impairment levels were
generally at moderate levels. It is understood that
students with high awareness of global climate
change do not experience this awareness in an
extremely negative way in their daily lives.
However, the strong positive relationship
between cognitive impairment and climate
change anxiety indicates that an increase in
awareness may cause these psychological effects
to become more pronounced. This situation
reveals that in addition to raising students’
awareness of environmental problems, the
possible psychological effects of this awareness
should also be taken into consideration. With
increasing awareness levels, the importance of
developing strategies for managing
environmental anxiety is emphasized once
again. These findings obtained in our study are
parallel to other studies in the literature (22, 23).
Limitations and Strengths of the Study

The study's limitations include the collection of
research data from a single university. However,
being the only study in the literature that
evaluates the reflection of nursing students'
climate crisis awareness on climate change
anxiety stands out as a strength that makes this
study valuable.

Conclusion

As a result, almost all nursing students know the
concept of climate change, are concerned about
the future of climate change, and want to increase
efforts to prevent the climate crisis. It was also
determined that students' awareness of the
climate crisis was high and their anxiety was at a
moderate level.

According to these results; it has become clear
that nurses need to be prepared to effectively
combat not only health problems but also
environmental threats. A more comprehensive
education process on environmental health will
enable nurses to be sensitive and prepared for

environmental crises such as global climate
change. In addition, the inclusion of anxiety and
stress management strategies in this education
process can help students cope with
environmental concerns. In addition, nursing
education should address environmental health
and psychological health issues from a holistic
perspective, which  will enable health
professionals to combat future global
environmental crises more effectively.
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ABSTRACT

Purpose: Hemoglobin is a protein found in red blood cells that carries oxygen to tissues and is an important
marker, especially in the diagnosis of anemia. Vitis vinifera is a plant that is reported to be beneficial for anemia
due to its rich content of phytochemical compounds. This study aimed to investigate the interactions between the
active compounds in Vitis vinifera and hemoglobin protein using the molecular docking method.

Methods: The Maestro Schrédinger software package was utilized to calculate the binding affinity of the plant's
active compounds to the hemoglobin protein. The molecular structures of the ligands were retrieved from the
PubChem database, while the hemoglobin protein structure (PDB ID: 2D60) was obtained from the RCSB Protein
Data Bank.

Results: In this study, the interactions between 16 active compounds of V. vinifera and hemoglobin protein were
analyzed. The phytochemical components with the highest binding affinities to hemoglobin protein were identified
as vitisin A (-9.144 kcal/mol), proanthocyanidin (-7.791 kcal/mol), and anthocyanin a2 (-7.356 kcal/mol).
Conclusion: This study demonstrated the interactions between human hemoglobin protein and phytochemical
compounds in Vitis vinifera using molecular docking binding scores. The low binding energies of Vitisin A,
proanthocyanidin, and anthocyanin a2 indicate the potential of these compounds to act as binders for the
hemoglobin protein.

Key words: Vitis vinifera, Phytochemical, Ethnobotany, Hemoglobin, Molecular docking.
OZET

Amag: Hemoglobin, dokulara oksijen tasiyan kirmizi kan hiicrelerinde bulunan proteindir, 6zellikle anemi
(kansizlik) teshisinde dikkate alman onemli bir belirtectir. Vitis vinifera, igerdigi birgok fitokimyasal bilesikler
sayesinde, anemiye iyi geldigi belirtilen bir bitkidir. Bu ¢alismada V. vinifera igeriginde bulunan etken maddeler
ile hemoglobin proteini arasindaki etkilesimin molekiiler docking yontemi ile arastirilmasi amaglanmistir.

Y éntem: Bitki igeriginde bulunan etken maddelerin hemoglobin proteinine baglanma afinitelerini hesaplamak igin
Maestro Schodinger paket programi kullanildi. Ligandlarm molekiiler yapisini bulmak i¢in Pubchem veri tabani
kullanildi. Hemoglobine (PDB ID: 2D60) ait protein yapist RCSB Protein Veri Bankasindan elde edildi.
Bulgular: Bu galismada V. vinifera igeriginde bulunan 16 etken madde ile hemoglobin proteini arasinda etkilesim
oldugu belirlendi. Hemoglobin proteini ile en iyi baglanma afinitesine sahip fitokimyasal bilesenler vitisin A
(-9.144 kcal/mol), proanthocyanidin (-7.791 kcal/mol) ve anthocyanin a2 (-7.356 kcal/mol) olarak belirlendi.
Sonug: Bu ¢alisma ile insan hemoglobin proteini ile V. vinifera iceriginde bulunan fitokimyasal bilesiklerin
molekiiler docking baglanma skoru ile, gergeklestirdigi etkilesimler gosterilmistir. Vitisin A, proanthocyanidin ve
anthocyanin a2’nin baglanma enerjilerinin diisiik olmasi bu bilesiklerin hemoglobin proteininin birer baglayicisi
olma potansiyelini gostermektedir.

Anahtar Kelimeler: Vitis vinifera, Fitokimyasal, Etnobotanik, Hemoglobin, Molekiler kenetleme.
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Introduction

Anemia is characterized by a reduction in
hemoglobin levels in red blood cells
(erythrocytes)  below  normal  thresholds,
representing a significant health issue caused by
various factors, including iron deficiency, and
exerting multifaceted effects on the body’s
overall functionality (1-2). It is among the most
prevalent blood disorders globally, posing a
serious challenge to public health (3).
Approximately 1.9 billion individuals worldwide
are estimated to be affected by anemia (4). While
anemia is observed across many regions, it
remains a critical public health concern,
particularly in underdeveloped countries (5).
Severe anemia during pregnancy can result in
complications such as developmental delays in
the fetus, preterm delivery risks, and increased
mortality rates in elderly individuals (6-8).
Anemia can occur due to insufficient iron in the
body, leading to the inability to produce adequate
blood cells. The primary cause of anemia should
be determined in detail.

Hemoglobin is an iron-containing metalloprotein
crucial for oxygen transport to tissues (9). Its
primary function in mammals is known to be the
transport of O, from the lungs to the tissues, and
it has also been reported to interact with gases
such as carbon dioxide (COy), carbon monoxide
(CO), and nitric oxide (NO) (10). In such cases,
the irreversible binding of carbon monoxide gas
to hemoglobin leads to poisoning. The
hemoglobin  molecule  comprises  globin,
apoprotein, and iron-containing groups (11).
Structurally, it is a protein complex consisting of
four subunits: two alpha (a) chains of 141 amino
acids and two beta (B) chains of 146 amino acids.
Each subunit contains a globin chain and a heme
group (12). The alpha chain includes the amino
acid histidine, which facilitates oxygen binding
through coordination bonds with the heme
group’s iron atom. Additionally, hydrophobic
amino acids, such as valine and phenylalanine, in
the beta chain stabilize the heme group’s
hydrophobic pockets (13). Understanding the
conformation of hemoglobin is essential for

comprehending its functional mechanisms,
determining its physiological effects, and
enhancing our knowledge of the
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pathophysiology, prevention, and treatment of
diseases like anemia.

Vitis vinifera L., a grape species of the genus
Vitis, is cultivated globally in both seeded and
seedless varieties. This species holds immense
agricultural and  economic  significance,
accounting for 90% of the world’s grape
production (14). Grapes are rich in bioactive
compounds such as phenolic compounds,
flavonoids, and stilbenoids, providing potent
pharmacological properties across all parts of the
plant, from root to skin. Moreover, grapes
contribute significantly to human health through
nutrients such as minerals, vitamin C, and dietary
fibers (15-20). In several countries, including
Pakistan, Italy, and Turkiye, V. vinifera is utilized
ethnopharmacologically for treating anemia,
colds, wound care, and bronchitis (21-25).
Research indicates that the bioactive compounds
in grapes exhibit diverse pharmacological
activities, including antioxidant, anticancer, and
anti-inflammatory effects, thus establishing
grapes as an essential agricultural crop for both
nutritional and  therapeutic  applications
worldwide (26). Additionally, its rich content of
macro and micro nutrients, particularly high iron
levels, has led to grapes being popularly regarded
as a blood-building and anemia-relieving food.

Molecular docking, an in silico technique
increasingly employed in drug design for various
diseases, facilitates the analysis of molecular
interactions by identifying optimal binding pairs
between target proteins of interest and ligand
conformations (27). Molecular docking is one of
the approaches that helps understand the
mechanism of action by which active compounds
can function as protein inhibitors.

Erbay et al. highlighted V. vinifera as one of the
effective plants traditionally used to manage
anemia in Turkiye (28). Muhamad et al.
conducted a comprehensive study on the
phytochemical components and pharmacological
activities of V. vinifera (26).

The objective of this study is to explore the
interactions of 16 phytochemical compounds
(Table 1) derived from the
ethnopharmacologically significant V. vinifera
plant with hemoglobin protein to evaluate their
potential therapeutic applications against anemia.



Table 1. Phytochemical components of V. vinifera (26).

Molecule Name

IUPAC Name

2D Structure

Resveratrol

5-[(E)-2-(4-hydroxyphenyl)ethenyl]benzene-1,3-diol

Pterostilbene

4-[(E)-2-(3,5-dimethoxyphenyl)ethenyl]phenol

°l O
>

Gallic acid 3,4,5-trihydroxybenzoic acid Hoji;)ko”
Ferulic acid (E)-3-(4-hydroxy-3-methoxyphenyl)prop-2-enoic e
Caffeic acid (E)-3-(3,4-dihydroxyphenyl)prop-2-enoic acid

I I
e} I}
° %
o
I

Caftaric acid

(2R,3R)-2-[(E)-3-(3,4-dihydroxyphenyl)prop-2-
enoyl]oxy-3-hydroxybutanedioic acid

I b
Q o
{e] /
o
[e} o
Ol o
I I
o
o
I

Syringic acid 4-hydroxy-3,5-dimethoxybenzoic acid /O:Q)‘\OH
/O
Quercetin 2-(3,4-dihydroxyphenyl)-3,5,7-trihydroxychromen-4- O | ”
one o o O o
Kaempferol 3,5,7-trihydroxy-2-(4-hydroxyphenyl)chromen-4-one
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Table 1. Phytochemical components of V. vinifera (26) (continued).

Molecule Name

IUPAC Name

2D Structure

(+) -Catechin

(2R,3S)-2-(3,4-dihydroxyphenyl)-3,4-dihydro-2H-chromene-
3,5,7-triol

Epicatechin

(2R,3R)-2-(3,4-dihydroxyphenyl)-3,4-dihydro-2H-
chromene-3,5,7-triol

Anthocyanin a2

(2R,3R,4R5R,6S)-2-[[(2R,3S,4S,5R,6S)-6-[2-(3,4-
dihydroxyphenyl)-5,7-dihydroxychromenylium-3-ylJoxy-
3,4,5-trihydroxyoxan-2-ylJmethoxy]-6-methyloxane-3,4,5-

triol;chloride

Proanthocyanidin

(3R)-2-(3,5-dihydroxy-4-methoxyphenyl)-8-[(2R,3R,4R)-
3,5,7-trihydroxy-2-(4-hydroxyphenyl)-3,4-dihydro-2H-
chromen-4-yl]-3,4-dihydro-2H-chromene-3,5,7-triol

Ampelopsin A

(1S,8S,9R,16S)-8,16-bis(4-hydroxyphenyl)-15-
oxatetracyclo[8.6.1.02,7.014,17]heptadeca-
2(7),3,5,10(17),11,13-hexaene-4,6,9,12-tetrol

Vitisin A

(1S,8S,9R,16S)-9-[5-[(E)-2-[(2S,3S)-3-(3,5-
dihydroxyphenyl)-6-hydroxy-2-(4-hydroxyphenyl)-2,3-
dihydro-1-benzofuran-4-yl]ethenyl]-2-hydroxyphenyl]-8,16-
bis(4-hydroxyphenyl)-15-
oxatetracyclo[8.6.1.02,7.014,17]heptadeca-
2(7),3,5,10(17),11,13-hexaene-4,6,12-triol

Vitisin B

[3-(4-hydroxy-3,5-dimethoxyphenyl)-4-[(2S,3R,4S,5S,6R)-
3,4,5-trihydroxy-6-(hydroxymethyl)oxan-2-yl]Joxy-2,8-
dioxatricyclo[7.3.1.05,13]trideca-1(12),3,5(13),6,9-pentaen-
11-ylidene]oxidanium
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Materials and Methods

The molecular docking analysis of hemoglobin
(PDB ID: 2D60) protein with 16 bioactive
compounds from the V. vinifera plant was
conducted using the Maestro Schrodinger
software package. The 3D crystal structure of the
receptor protein was retrieved from the Protein
Data Bank (PDB) (https://www.rcsb.org/). As the
study focuses on human hemoglobin, the
structure selected corresponds to the organism
Homo sapiens and was free of mutations (29).
The structure, determined through X-Ray
Diffraction, has a resolution of 1.70 A,

Since the obtained structures cannot be directly
utilized in docking calculations, they were
optimized prior to analysis. During this process,
hydrogen atoms were added to the receptor,
partial charges were assigned, and missing loop
regions and side chains were completed using the
Protein Preprocess module within the Maestro
Schradinger software.

The ligand molecules were similarly prepared
under the same pH conditions using the LigPrep
module. To define the binding site of the
receptor, a grid box was created using the
Receptor Grid module, and the ligand
coordinates were specified along the X, Y, and Z
axes. These preparatory steps were essential to
enhance the reliability of docking procedures and
ensure accurate analysis of receptor-ligand
interactions (30).

Results

The molecular docking results between
hemoglobin protein and the 16 phytochemical
components of the plant are presented in Table 2.
The results indicated that the hemoglobin
molecule can interact with vitisin A. Vitisin A
established hydrogen bonds with ASP94,
GLU101, LYS127,LYS99, and THR137, as well
as a m-cation interaction with ARG141. The
ligand demonstrated robust binding with multiple
amino acids within the active site of the protein
through both hydrogen bonding and n-cation (Pi-
Cat) interactions. The docking score of the
ligand-receptor interaction, -9.144 kcal/mol,
suggests a strong interaction, reflecting high
binding affinity and stability. However, it has
been observed that the active component Vitisin
A, does not interact with the histidine, valine, and
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phenylalanine amino acids located in the alpha
and beta chains of the hemoglobin molecule,
which facilitate oxygen binding and contribute to
structural stabilization (Figure 1).

Table 2. Molecular docking results of all ligands
with the hemoglobin protein.

Docking Score

Ligand (kcal/mol)
Vitisin A -9.144
Proanthocyanidin -7.791
Anthocyanin a2 -7.356
Epicatechin -6.625
(+) -Catechin -6.625
Ampelopsin A -6.599
Vitisin B -6.394
Caftaric acid -6.301
Kaempferol -5.999
Quercetin -5.751
Gallic acid -5.373
Caffeic acid -5.069
Resveratrol -5.022
Syringic acid -4.822
Ferulic acid -4.681
Pterostilbene -4.616

The results revealed that the hemoglobin
molecule can interact with proanthocyanidin.
Proanthocyanidin formed hydrogen bonds with
two LYS99, ASP126, THR134, THR137,
SER138, ARG141, and NMAL41A (an
unspecified residue). Additionally, it formed a
salt bridge with the two LYS99 amino acids in
the structure and exhibited m-cation interactions
with  ARG141 and LYS99. The ligand
demonstrated strong interactions with numerous
amino acids in the active site of the protein
through a combination of hydrogen bonds, =-
cation interactions, and salt bridges. The docking
score of -7.791 kcal/mol suggests that the ligand
confers high binding affinity to the protein and
stability to the structure (Figure 2).
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Figure 2. The 3D (A) and 2D (B) interaction representations of proanthocyanidin with the hemoglobin
protein.

14



It has been determined that the active compound
proanthocyanidin does not interact with the
histidine, valine, and phenylalanine amino acids

in the alpha and beta chains of the hemoglobin
molecule, which facilitate oxygen binding and
contribute to structural stabilization (Figure 2).

ALA
c:130

Distance
= H-bond
Halogen band
Hydration site Metal coordination
3 Hydration site (displacedy—e Pi-Pi stacking

Polar
) Unspedified residue
Water

Figure 3. The 3D (A) and 2D (B) interaction representations of anthocyanin a2 with the hemoglobin protein.

The results demonstrated that the hemoglobin
molecule can interact with anthocyanin a2.
Anthocyanin a2 formed one hydrogen bond with
ASP94, LYS99, and THR137, and two hydrogen
bonds with ASP126, GLU101, and THR137.
LYS99 exhibited two w-cation interactions, while
ARGI141 showed one m-cation interaction.
Consequently, it can be concluded that
anthocyanin a2 has relatively lower protein-
binding affinity compared to other ligands.
Nevertheless, it achieved a satisfactory docking
interaction with a docking score of -7.356
kcal/mol. Like the other active compounds, the
anthocyanin A2 molecule also did not form any
bonds with histidine, valine, and phenylalanine.

In general, all three bioactive compounds were
observed to interact with and bind to the
asparagine, lysine, glutamine, threonine, and
serine amino acids in the hemoglobin molecule.
Asparagine and glutamine are negatively
charged, whereas lysine and arginine are
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positively charged. This charge difference
enables all three active compounds to form
hydrogen bonds, facilitating their interaction with
the hemoglobin protein.

Discussion

Anemia is a blood disorder caused by insufficient
oxygen delivery to tissues due to low hemoglobin
levels within erythrocytes, a reduced number of
erythrocytes in the blood, or inadequate
functional hemoglobin and erythrocytes resulting
from iron deficiency (2). Therefore, the
hemoglobin molecule is a key protein in diseases
related to the respiratory system. However, in
recent years, research has focused not only on its
connection to anemia but also on its capacity to
reversibly bind various active compounds. This
property has led to the idea of utilizing
hemoglobin proteins as carriers and distributors
for therapeutic purposes by delivering drug-like




molecules, drugs, or bioactive compounds to
even the most capillary-level units of the body.

Many plant species are traditionally used to treat
various diseases (31). The most commonly used
plant species for anemia are reported to be Vitis
vinifera, Urtica dioica, Rubus canescens, Morus
nigra, Morus alba, and Lepidium sativum. (28).
Within the V. vinifera species, 16 essential
secondary metabolites have been identified
through studies (Table 1) (26).

In this study, the interactions between 16
significant phytochemical compounds present in
V. vinifera and the hemoglobin protein were
investigated. The results of this study
demonstrate the interaction between human
hemoglobin protein (HbA) and 16 bioactive
compounds found in grapes, offering an
opportunity to evaluate the function of the
hemoglobin molecule, which is directly involved
in the processes causing anemia, from a different
perspective and potentially contributing to
anemia treatments. However, it should be noted
that focusing solely on the interaction with the
hemoglobin protein, while disregarding other
processes within the scope of this study, is
entirely an in vitro scenario. On the other hand,
demonstrating the interaction of the 16 bioactive
compounds in grapes with hemoglobin, a carrier
protein, contributes to the development of
therapeutic approaches based on the reversible
transport of bioactive compounds such as tannins
and flavonoids via hemoglobin in the future. The
results revealed that hemoglobin protein
exhibited strong interactions with vitisin A,
proanthocyanidin, and anthocyanin a2. The
binding affinities of compounds interacting with
hemoglobin protein were assessed based on
docking score values. Generally, docking scores
with binding energy values more negative than -
5 kcal/mol indicate stronger ligand binding to the
protein, while highly negative scores suggest
robust interactions with active sites (32, 33). All
ligands were evaluated using the Maestro
Schrédinger software package, and the results are
summarized in Table 2. Among the 16
phytochemical molecules, the three molecules
demonstrating the strongest binding to
hemoglobin were vitisin A (-9.144 kcal/mol),
proanthocyanidin ~ (-7.791  kcal/mol), and
anthocyanin a2 (-7.356 kcal/mol).

All ligands were evaluated using the Maestro
Schrodinger software package, and the results are
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summarized in Table 2. Among the 16
phytochemical molecules, the three exhibiting
the strongest binding to hemoglobin were vitisin
A (-9.144 kcal/mol), proanthocyanidin (-7.791
kcal/mol), and anthocyanin a2 (-7.356 kcal/mol).

Vitisin A is an anthocyanin-derived compound
(34). Anthocyanins, belonging to the flavonoid
class, are reported to exhibit antioxidant,
antimicrobial, and anticarcinogenic activities
(35-39). Anthocyanins serve as the primary and
fundamental colorants in grapes. Vitisin A, one
of the pyranoanthocyanins, forms through the
reaction between malvidin-3-O-monoglucoside
and pyruvic acid, an intermediate product of
alcohol fermentation. Consequently,
pyranoanthocyanins are hypothesized to be
present only in stored grapes and aged red wines,
and not in fresh grapes (40, 41).

The second highest binding score in this study
was observed for proanthocyanidin (-7.791
kcal/mol). Proanthocyanidins are condensed
tannins, comprising oligo- or polymers of
monomeric flavan-3-ols, which are the end
products of the flavonoid biosynthetic pathway.
These compounds demonstrate a range of
biological effects, including antioxidant,
antimicrobial, anticancer, and antidiabetic
properties (42-44).

Anthocyanin a2, which achieved the third-
highest binding score in our study, has been
widely studied for its biological activities,
spanning from applications in cancer treatment to
contributions to human nutrition, as reported in
various studies (45).

As highlighted in the studies above, anthocyanin-
derived compounds have been reported to play a
significant role in various diseases. Chaudhuri et
al. investigated the interactions of two
flavonoids, fisetin (3,7,3",3",4'-OH flavone) and
3-hydroxyflavone (3-HF), with normal human
hemoglobin (HbA) and found that the binding
free energy for fisetin was -8.80 kcal/mol, while
for 3-HF it was -8.04 kcal/mol. In this study,
anthocyanin molecules, one of the active
compounds of V. vinifera, exhibited stronger
binding and interactions with hemoglobin
compared to other active compounds (29). It was
observed that vitisin A (-9.144 kcal/mol),
proanthocyanidin ~ (-7.791  kcal/mol), and
anthocyanin a2 (-7.356 kcal/mol) demonstrated
more effective results compared to quercetin



(-5.751 kcal/mol) and kaempferol (-5.999
kcal/mol), which are recognized as effective
compounds in numerous studies.

Chowdhury et al. investigated the interaction of
taxifolin, a flavonoid, with hemoglobin, which
functions as both an effective substrate and
carrier for various drugs (46). They reported that
taxifolin, with a docking score of -5.28 kcal/mol,
may be a promising compound for the treatment
of blood-related diseases in the future. In this
study, the docking scores of vitisin A,
proanthocyanidin, and anthocyanin a2 interacting
with hemoglobin protein were even lower than -
5 kcal/mol, indicating stronger binding affinities.

Normal human hemoglobin (HbA) has the
potential to reversibly bind to many endogenous
and exogenous molecules or drug compounds
(47). Therefore, HbA can enhance the
bioavailability of various drugs or flavonoids by
binding to them and facilitate their distribution
throughout the body via the bloodstream (48).
For this reason, understanding the binding
properties  of  therapeutically  important
flavonoids to HbA and other functionally
significant cellular proteins is crucial for
elucidating the mechanisms underlying their
pharmacological effects. However, to date, little
is known about the specific interactions of
various secondary metabolites with HbA. In this
study, the interactions of 16 active compounds
found in grapes with hemoglobin were
investigated, and it was observed that three of
them  (vitisin A, proanthocyanidin, and
anthocyanin A2) showed stronger interactions
with hemoglobin. This finding highlights their
potential promise for future applications in the
transport of hemoglobin-bound flavonoids or
drugs. The in vivo pharmacological effects of
secondary metabolites are closely related to their
binding to cellular targets, including proteins,
making research on the binding of active
compounds to proteins highly significant. This
study found that HbA plays an important role in
the distribution and bioavailability of flavonoids
(48).

One of the notable findings of this study is that
none of the three active compounds bind to the
regions of hemoglobin involved in oxygen
transport. If these active compounds, with their
significantly high negative binding scores, were
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to bind to a region affecting hemoglobin’s
primary function (e.g., the vicinity of the heme
group), such binding could inhibit hemoglobin's
oxygen transport capacity, negatively impacting
oxygen binding and delivery. In such a scenario,
these compounds would be considered inhibitors.
To evaluate the inhibitory effects, it is essential
to identify the specific binding sites of all three
compounds on hemoglobin and conduct more
detailed molecular dynamics simulations.
Additionally, their effects on oxygen binding and
release kinetics should be examined. Studies
using cell cultures and animal models are
required to assess their impact on the oxygen
transport capacity of erythrocytes. Furthermore,
pharmacodynamic experiments and molecular
biology studies should be performed. This study,
in its current state, is considered to provide a
guiding framework for future research.

Conclusion

In this study, the interactions between
hemoglobin protein and the active compounds in
V. vinifera were investigated using the molecular
docking method. The best-interacting molecules
in the plant content have been identified as
anthocyanin-derived compounds from the
flavonoid class. The interaction of Vitisin A,
proanthocyanidin, and anthocyanin A2 with the
hemoglobin protein at low binding energies
suggests that various active compounds found in
Vitis vinifera could potentially be effective in the
treatment of anemia, provided that other causes
such as chronic and autoimmune diseases or
deficiencies in iron, B12, and folate are ruled out.
On the other hand, the reversible binding
properties of various flavonoid- and tannin-
derived active compounds with the hemoglobin
protein highlight the potential use of the
hemoglobin molecule in developing therapeutic
approaches for various diseases and drug delivery
models. Demonstrating the interactions between
the bioactive compounds found in V. vinifera and
HDbA represents a pioneering study in this field.
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ABSTRACT

Aim: The aim of this study is to investigate the potential of some specific extracts of pistachio plant to be used as
antimicrobial agents.

Method: Antimicrobial activity of pistachio plant was determined by agar diffusion test using Escherichia coli
(ATCC 25922) and Pseudomonas aeruginosa (ATCC 27853) strains.

Results: As a result of the study, it was determined that pistachio leaf and branch extracts were effective on both
Escherichia coli (ATCC 25922) and Pseudomonas aeruginosa (ATCC 27853) strains. It was determined that
pistachio fruit extract was effective only on Pseudomonas aeruginosa (ATCC 27853) strain.

Conclusion: This study showed that pistachio plant has the potential to be used as antimicrobial agents.

Keywords: Pistacia vera L., Antimicrobial activity, Escherichia coli, Pseudomonas aeruginosa, Gaziantep

OZET

Amag: Bu calismanin amaci, antep fistigi bitkisinin bazi spesifik ekstraktlarinin antimikrobiyal ajan olarak
kullanilma potansiyelini incelemektir.

Yontem: Antep fistig1 bitkisinin antimikrobiyal aktivitesi Escherichia coli (ATCC 25922) ve Pseudomonas
aeruginosa (ATCC 27853) suslari kullanilarak agar diflizyon testi ile belirlenmistir.

Bulgular: Yapilan ¢alisma sonucunda, antep fistiginin yaprak ve dal oziitlerinin hem Escherichia coli (ATCC
25922) hem de Pseudomonas aeruginosa (ATCC 27853) susu iizerinde etkili oldugu tespit edilmistir. Antep
fistiginin meyve oziitiniin ise sadece Pseudomonas aeruginosa (ATCC 27853) susu iizerinde etkili oldugu
belirlenmistir.

Sonug: Bu calisma antep fistig1 bitkisinin antimikrobiyal ajan olarak kullanilabilme potansiyeli oldugunu
gostermistir.

Anahtar Kelimeler: Pistacia vera L., Antimikrobiyal aktivite, Escherichia coli, Pseudomonas aeruginosa,
Gaziantep

*Corresponding author: Abdul Saltuk Bugra Das, E-mail: bugra.das@gmail.com , ORCID: 0009-0000-9336-
1574

21


mailto:bugra.das@gmail.com

Introduction

Humanity has used plants for many of its needs
and requirements since its existence and has
benefited greatly from them. One of the most
common areas of plant use has been the treatment
of diseases. People have used and tried to develop
many plants that differ according to the region
and climate they live in (1). Today, plants are still
seen as the most important source in the search
for new drugs and in the development of existing
drugs. Every day, resistant strains that cause
disease are identified and studies are carried out
to combat these strains (2). Antibiotics obtained
asaresult of these studies are used in many fields.

Antibiotics are secondary metabolites produced
by plants, animals and microorganisms, which
cause other microorganisms in their environment
to grow or die. Today, with the unconscious use
of antibiotics, various microorganisms living in
the human body are becoming resistant to
antibiotics (National Academies of Sciences and
Medicine, 2018). Many public service
announcements and advertisements on antibiotic
resistance draw attention to the sensitivity of this
issue.

There are only two classes of antibiotics that have
been developed and approved by international
pharmaceutical organizations (US Food and
Drug Administration and European Medicines
Agency) in the last 20 years. These are
lipopeptides and oxazolidinones. In the last 10
years, the interest of pharmaceutical companies
in research and development of new antibiotics
has declined and the available antimicrobials are
not sufficient for antibiotic resistant bacteria. Due
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to the decline in interest, re-examination of
traditional medicines has become widespread.

The potential for new antimicrobial products
from traditional medicine and food plants and the
use of pure extracts of plants with traditional
antibiotics holds great promise in enhancing the
effects of existing antibiotics.

In the literature researches on pistachio (Pistacia
vera L.) plant, it is seen that their very high
nutritional values, many secondary metabolites
and phenolic compound richness they contain
will enable these organisms to be used as natural
antioxidant removers and antimicrobial agent
producers. These compounds show that this plant
is a producer of many molecules with
antimicrobial effects. At the same time, many
studies on pistachio trees have indicated that they
have antimicrobial effects with the molecules
they contain (3).

In this study, the potential of some specific
extracts of the pistachio plant, which has high
commercial value among the public, to be used as
antimicrobial agents was investigated. It is
thought that the findings obtained as a result of
the study and the high antimicrobial effect value
results may lead to future studies on determining
active ingredients, optimizing active ingredients
and identifying potential new agents.

Materials and Method

Samples were collected as fresh fruit and leaves
from commercially produced pistachio trees
located in Sahinbey and Nizip districts of
Gaziantep province (Figure 1).




The collected materials were dried in an oven at
60°C and 80°C. These samples were crushed with
a mortar and pestle to prepare the solvent. For
pistachio tree samples, 100 ml ethanol and 100
ml DMSO were used as solvents. The solvents
were removed by evaporator and dissolved in a
mixture of 50% ethanol and 50% water at
concentrations of 10%, 20% and 40%. The
solvent and raw material mixtures were shaken at
110 rpmin a 25° C and 75° C shaking water bath
for 24 hours to allow the compounds in the
extract to pass into the solvent. The mixture was
filtered through filter paper to eliminate large
particles (Figure 2).

"""""

% "
Figure 2. Extraction image after drying and
crushing process.
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For antimicrobial activity, Escherichia coli
(ATCC 25922) and Pseudomonas aeruginosa
(ATCC 27853) strains found in our laboratory
was used. Microorganism samples were extracted
from -20 stocks and bacteria was grown on LB
agar medium. Agar diffusion test was performed
with standard LB medium using a pour plate
application. Wells were opened with a 6 mm
diameter cork borer into the prepared MHA
medium containing petri dishes and 200 pl of
extract was added. The petri dishes were
incubated at 37°C in a flat position for 24 hours
and the inhibition zone diameters were measured
at the end of incubation. DMSO was used as a
negative control (4, 5).

Result

In this study, the antimicrobial effects of branch
and leaf extracts from pistachio (Pistacia vera L.)
plant, which are widely used as nutrients, on
Escherichia coli (ATCC 25922) and
Pseudomonas aeruginosa (ATCC 27853) strains
were determined by the agar diffusion method.

In this antimicrobial activity study conducted
against E. coli and P. aeruginosa, which are
among the gram-negative bacteria that are known
to cause hospital infections and are widely
combated today, antimicrobial activity was
observed in the studied samples. The results are
given in Figure 3, Table 1 and Graph 1.

Figure 3. Agar diffusion post-images. Branches are shown as (d), leaves as (y), and the control group
as (k).
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Table 1. Radius of the zones formed by the control and experimental groups as a result of the

experiments.

Pistachio (Pistacia vera L.) leaf extract (100 ml)

Pistachio (Pistacia vera L.) branch extract (100 ml)

Pistachio (Pistacia vera L.) fruit extract (100 ml)

Control Escherichia Pseudomonas
group zone colizone radii  aeruginosa zone
radii radii

0 mm 8 mm 10 mm

Omm 6 mm 9 mm

0 mm 0 mm 11 mm

Graph 1. Antimicrobial activity of pistachio plant’s (Pistacia vera L.) branch, leaf and fruit extracts
against Escherichia coli and Pseudomonas aeruginosa.

H Leaf ®Branch ®Fruit

20
18
16
14
12
10
8
6
4
2
0
Effect of pistachio Effect of pistachio
plant (Pistacia vera plant (Pistacia vera
L.) on Escherichia L.) on Pseudomonas
coli aeruginosa
Discussion

The antimicrobial activity of Pistacia vera L. on
E. coli was determined by both agar diffusion
method and MIC values measurements in the
study conducted by Smeriglio A. et al. in 2017 by
evaluating the antimicrobial activity of Pistacia
vera L. on E. coli by isolating the essential oils of
this plant and confirming our study. In the same
study, it was reported that it did not increase the
antibiotic activity on Pseudomonas aeruginosa
ATCC 9027 but had an antimicrobial effect on
Pseudomonas aeruginosa ATCC 9027 according
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to the results obtained in the experiments to
determine the antimicrobial activity when used
with some antibiotics (6).

In a study conducted by Ate1 E. 2016, in a study
to determine the antimicrobial activity of
essential oils obtained from Pistacia vera L.
collected from Sanlurfa region by agar diffusion
method; In the test using 10 pl and 15 pl of
Pseudomonas  aeruginosa  extracts, zone
diameters of 12 mm and 14 mm were measured,
and in the extraction of these extracts with
solvents such as methanol and ethyl alcohol, it



was observed that the antimicrobial effect was 14
mm and 13 mm at lower concentrations. In the
antimicrobial activity studies for E. coli in the
same study, a zone diameter of 13 mm was
observed in 15 pl of the water-soluble extract,
while in extracts using solvents such as
chloroform, methanol, ethyl alcohol, ethyl
acetate, acetone and hexane, zone diameters of 16
mm 14mm 16mm 16mm 16mm 16mm 14mm
14mm 14mm were observed, respectively (7).

Our study confirms that the results of
antimicrobial activity tests of Pistacia vera L. on
these two organisms are in parallel with our
study. The presence of an improvable
antimicrobial agent, especially in leaf extracts
from the pistachio tree on Escherichia coli draws
attention. The fact that the pistachio tree fruit has
no effect and the presence of an agent in the
leaves may lead to the discovery of a new
antimicrobial agent or a metabolite that will
increase the effect of existing potent agents as a
result of future characterization, optimization and
active ingredient determination studies on the
leaves.

Conclusion

In conclusion; it is clearly seen in our study and
in other studies that the antimicrobial effect of
samples taken from certain parts of the pistachio
plant varies depending on where it is taken. The
presence of certain antimicrobial agents in this
plant species will only be determined as a result
of future studies that will optimize the extraction,
concentration and purification techniques of
these agents and the factors that will cause the
antimicrobial effect and the mechanisms of
action.
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ABSTRACT

Earthquakes can negatively affect the quality of life of elderly individuals in terms of physical health,
psychological recovery and social relationships. Physical health problems, difficulties brought about by aging and
traumas caused by earthquakes make the recovery process of these individuals more difficult and reduce their
quality of life. In addition, the psychological effects of earthquakes can trigger feelings such as stress and trauma,
making the psychological recovery process of elderly individuals longer and more difficult. The feeling of social
isolation and loneliness experienced after an earthquake, especially when combined with the lack of social support
of elderly individuals, can further negatively affect their psychological health. Inadequate housing conditions and
the insecurity provided by temporary accommodation areas can disrupt the physical and psychological recovery
processes of elderly individuals. Lack of comfort and security concerns in these temporary living spaces can
prevent elderly people from recovering quickly. In this context, it is of great importance to develop effective
strategies at the national level so that the quality of life of elderly individuals is not negatively affected by
earthquakes.

The purpose of this review is to draw attention to the impact of earthquakes on the quality of life of elderly
individuals and to lay the foundation for future research.

Keywords: Earthquake, Elderly Individual, Quality of Life, Public Health

OZET

Depremler, yash bireylerin yasam kalitesini fiziksel saglik, psikolojik iyilesme ve sosyal iliskiler agisindan
olumsuz etkileyebilmektedir. Fiziksel saglik sorunlari, yaslanmanin getirdigi zorluklar ve depremin yol agtigi
travmalar, bu bireylerin iyilesme siireclerini zorlastirarak yasam kalitelerini diisiirmektedir. Ayrica depremin
psikolojik etkileri; stres, travma gibi duygularini tetikleyerek yaslilarin psikolojik iyilesme siireclerini daha uzun
ve zorlu hale getirebilmektedir. Deprem sonrasi yasanan sosyal izolasyon ve yalnizlik hissi, 6zellikle yash
bireylerin sosyal destek eksiklikleriyle birlesince psikolojik sagliklarin1 daha da olumsuz etkileyebilmektedir.
Barinma kosullarindaki yetersizlikler ve gecici konaklama alanlarinin sagladigi giivensizlik, yash bireylerin
fiziksel ve psikolojik iyilesme siireglerini aksatabilmektedir. Bu gegici yasam alanlarindaki konfor eksiklikleri ve
giivenlik kaygilari, yaslilarin hizli bir sekilde toparlanmalarini engelleyebilmektedir. Bu kapsamda bakildiginda,
yasli bireylerin yasam kalitesinin depremlerden olumsuz etkilenmemesi icin, ulusal diizeyde etkili stratejilerin
gelistirilmesi biiyiik bir 6nem tagimaktadir.

Bu derlemenin amaci, depremin yasl bireylerin yasam kalitesine etkisine dikkat ¢ekerek ileride yapilacak arastirmalar i¢in
temel olusturmaktir.

Anahtar Kelimeler: Deprem, Yasl Birey, Yasam Kalitesi, Halk Saglig:
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Introduction

In the last century, life expectancy at birth has
increased due to developments in public health,
advances in medical technology, socioeconomic
development, and decreases in fertility and
mortality rates. Significant developments in
health and health services, improved hygiene
measures, and the success of modern medical
interventions have resulted in an increasing
number of people living longer. It is possible to
say that the increase in life expectancy at birth is
a result of medical, technological, social, and
economic developments. Basically, there has
been a gradual increase in life expectancy at birth
due to developments in the quality of health
services and economic development in
developing countries (1). As a result of this, the
elderly population has increased. In particular,
the elderly population (aged eighty-five and over)
has increased significantly. Although the increase
in the elderly population is a desirable
development, it requires societies to be prepared
for this development. The increase in long life
expectancy has also brought to the agenda the
issue of protecting and improving the quality of
life (2). This concept refers to the fact that
individuals; It is a comprehensive concept that
includes physical health, psychological state,
level of independence, social relationships,
personal beliefs and relationships with the
environment (3, 4). Quality of life is defined as a
person's subjective judgment about what happens
in their life through their experiences (5). The
World Health Organization (WHO) defines well-
being as individuals' perceptions of their place in
life, shaped by the culture and value systems in
which they exist, as well as their goals,
expectations, standards, and concerns (3, 4). In
this context, it is possible to say that quality of
life is an indicator of how satisfied individuals are
with their living conditions such as health, social
relations and economic status (6). Considering
the variability and subjectivity of the concept of
quality of life, in order to guide policies for
successful aging, it is necessary to know what is
related to well-being, happiness, personal
satisfaction and finally, to increase the quality of
life for the elderly (5). In this context, although
there are many factors affecting the quality of
life, natural disasters such as earthquakes are one
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of the important factors affecting the quality of
life of elderly individuals (7).

This review aims to pave the way for future
research by highlighting the effects of
earthquakes on the quality of life of older
individuals.

Materials and Method

In this review, literature published between 2000
and 2024 was examined in order to examine the
effects of earthquakes on the quality of life of the
elderly. International academic databases
PubMed, Scopus and Web of Science were used
in the literature search process. Different
combinations were created in the search process
using the keywords “earthquake”, “disaster”,
“elderly” and “quality of life” and Boolean
operators (“and”, “or”). The inclusion criteria
were that the study had a scope that examined the
relationship between elderly individuals and
quality of life after an earthquake, was published
in peer-reviewed journals and had full-text
access. Case reports, conference abstracts and
editorials were excluded from the review. Since
there were a limited number of academic studies
on the relevant subject during the literature search
process, the review focused on two more primary
sources. The first of these sources was a report
prepared by Help Age on the displacement
experiences of elderly individuals during the
2011 Great East Japan Earthquake and Tsunami.
The second source is the guidelines of the Sphere
Handbook (4th edition), published by the Sphere
Association and setting minimum standards for
humanitarian interventions. Both sources were
chosen because they provide internationally
accepted information, contain comprehensive
data on the needs of elderly individuals after
disasters, and address humanitarian standards in
detail. These sources were accessed and
examined via the internet, and their contents were
systematically analyzed in line with the purpose
of the study and integrated into the compilation.

The Impact of Earthquake on the Quality of
Life of Elderly Individuals

Earthquakes are one of the most dangerous and
destructive natural disasters that occur suddenly
and uncontrollably, affecting the geography



where millions of people live in a very short time
(8). A devastating earthquake can lead to a
collective sense of mourning due to the loss of
emotional relationships, material goods and daily
reference points, and the need to redefine life
patterns accordingly. The disruption of people's
lives and their loss of certainty can affect their
physical and mental health both in the short term
and in the years following the disaster (9, 10). In
addition, earthquakes can cause more loss of life
than other types of disasters due to low
predictability. Vulnerable groups constitute a
high proportion of such losses of life (11). Elderly
individuals are also among these wvulnerable
groups in disasters such as earthquakes (12). The
main reasons for their presence in this group
include;  physical (hearing loss, visual
impairment, etc.) or cognitive (dementia, etc.)
disability, having one or more chronic diseases
(hypertension, cardiovascular diseases, diabetes
mellitus, osteoarthritis, etc.), having difficulties
with preparations or adaptation before, during
and after disasters such as earthquakes (13). This
group in particular is disproportionately harmed
by earthquakes due to factors such as age-related
physical, psychological (14), social isolation,
poor financial conditions, limited access to
resources and communication difficulties in
using modern technologies (15), and social
inequality (16-18). For these reasons, elderly
individuals are seen as a group that deserves
special attention (14). In a study, it was observed
that elderly individuals were unable to adapt to
environmental changes and perform daily life
activities after an earthquake because they had to
leave their homes and live in unfamiliar
communities and temporary housing (19). In
another study, it was observed that the incidence
of chronic degenerative diseases increased in
elderly individuals after an earthquake and that
existing conditions worsened. In this context,
earthquakes can lead to many factors that
negatively affect elderly individuals in various
ways, and these situations can affect the quality
of life of individuals (9). Because earthquakes
occur without warning and do not give the
population the opportunity to psychologically
adapt to face the disaster. The lack of
predictability, reminders of the destruction, and
the need to move due to the collapse of homes can
exacerbate emotional reactions associated with
trauma, leading to effects ranging from
discouragement to serious mental health
problems (20). In addition, disasters such as
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earthquakes may necessitate living in temporary
shelters. However, living in such shelters can
cause significant changes in the physical, social,
economic, and psychological environments,
especially for older individuals, and this can
negatively affect their health. A study shows that
older individuals may have difficulty adapting
when they move to a new living space, and this
indirectly reduces their quality of life by causing
stress, loss of control, and loss of self-identity
(21). In addition to these, lack of hygiene,
inadequate ventilation and crowding can cause
infections to spread quickly and existing chronic
diseases of elderly individuals with low
resistance to worsen. It has been reported that
elderly individuals who were placed in crowded
temporary shelters after the earthquake in 2011 in
Japan experienced inadequate ventilation,
hygiene and nutrition problems (inability to
access chewable and diet-friendly food) as well
as privacy and adaptation problems. In addition,
it has been observed that the lack of movement
space in temporary shelters causes elderly
individuals with limited mobility to become
bedridden, while crowding and noise cause
stress, sleep disturbances and fatigue (22, 23). On
the other hand, the most important factor
affecting the survival of elderly individuals after
disasters such as earthquakes is their isolation.
However, elderly individuals, who should have a
greater place in society with social inclusion;
Knowledge and experience in coping with
problems after disasters such as earthguakes,
preservation of social ties, caregiver support,
resource management, and taking an active role
in generating income have been effective in
healing the wounds that have occurred (24). In
this context, it is very important to take measures
at the national level to increase the quality of life
of elderly individuals (25).

Conclusion

Earthquakes create multidimensional challenges
that deeply affect the quality of life of elderly
individuals in terms of physical, social and
psychological  aspects.  While  physical
limitations, chronic diseases and reduced
mobility make it difficult for elderly people to
adapt to disaster situations, environmental
changes and temporary housing conditions that
occur after earthquakes make it even more
difficult to maintain their physical health. In
addition, the disruption of social connections, the



experience of losing loved ones and the
weakening of social belonging trigger feelings of
loneliness and isolation in elderly individuals,
causing a significant decrease in their quality of
life. In terms of psychology, problems such as
anxiety and depression are among the difficulties
that elderly individuals frequently encounter in
the post-disaster period. In this context, the
development of national strategic plans that take
into account the wulnerabilities of elderly
individuals is extremely important. Special
support services for elderly people in the post-
earthquake period can promote both physical and
psychological recovery. In addition,
strengthening social support systems can
facilitate the reintegration of elderly individuals
into society. Ensuring food security, regular
health screenings, service delivery by mobile
health teams and post-disaster rehabilitation
programs should be the basic approaches in
protecting and improving the quality of life of
elderly individuals. It is thought that such
measures will not only increase the well-being of
elderly individuals, but will also strengthen social
solidarity, allowing the elderly to live a more
dignified and quality life.
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ABSTRACT

Lotus birth, or not cutting the umbilical cord, is a practice in which the umbilical cord is not separated from the
placenta after birth, but is instead allowed to dry and fall off on its own. It is practised in regions such as the USA,
Awustralia, New Zealand and India, including our country, albeit to a lesser extent. Studies on lotus birth are limited
in the literature. While it has benefits such as an increase in mother-baby bonding, a healthier puerperium process
for the mother, and babies whose cord is not cut immediately after birth are calmer and more peaceful than babies
whose cord is cut immediately after birth, there are also risks that threaten the life of the newborn such as
hyperbilirubinemia, endocarditis, idiopathic hepatitis, staphylococcal infection, sepsis and neonatal omphalitis.
Healthcare workers (physicians, midwives and nurses) should be provided with in-service training on the subject
and pregnant women requesting lotus delivery should be informed about the positive and negative aspects of the
method and this method should be explained in detail.

Keywords: Lotus delivery, Placenta, Umbilical cord.

OZET

Lotus dogum veya gdbek baginin kesilmemesi, gobek baginin dogumdan sonra plasentadan ayrilmadigi, bunun
yerine kurumasina ve kendi kendine diismesine izin verilen uygulamadir. Ulkemiz dahil ABD, Avustralya, Yeni
Zelanda ve Hindistan gibi bolgelerinde az da olsa uygulanmaktadir. Literatiirde lotus dogum ile ilgili caligmalar
sinirhidir. Anne ile bebek baglanmasinda artig, annenin daha saglikli bir lohusallik siireci gecirmesine, dogumdan
sonra kordonu hemen kesilmeyen bebeklerin, kordonu hemen kesilen bebeklere oranla daha sakin ve huzurlu
olmasi gibi yararlar1 varken, hiperbilirubinemi, endokardit, idiyopatik hepatit, stafilokok enfeksiyonu, sepsis ve
neonatal omfalit gibi yenidoganin hayatini tehdit eden riskler de bulunmaktadir. Saglik ¢alisanlarina (Hekim, Ebe
ve Hemsire) konu ile ilgili hizmet i¢i egitim verilmesi saglanarak, lotus dogumu talep eden gebelere yontemin
olumlu ve olumsuz yonleri hakkinda bilgi verilerek bu yontem hakkinda detayli bir sekilde agiklanmalidir.

Anahtar Kelimeler: Lotus dogum, Plasenta, Gobek kordonu.
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Introduction

The placenta forms a life link between the foetus
and the mother during pregnancy. It plays a role
in distributing all the necessary nutrients and
oxygen between the mother and the foetus
through the wvessels in this life link. By
strengthening the bond between the mother and
the baby, the placenta may help mothers to
increase their interest in birth rituals and prefer
lotus birth (1).

Lotus Birth or uncut umbilical cord is the practice
of not clamping the umbilical cord after birth,
instead of clamping and cutting the umbilical
cord (2). Here, the umbilical cord and placenta
are waited until they dry and fall off naturally
from the newborn. This practice can last between
3 and 10 days on average (3). In lotus labour, the
third stage of labour is managed passively,
without the administration of uterotonic drugs
and without pulling on the cord. After birth, the
placenta is washed, salted and covered with an
absorbent material. Sometimes, plants such as
lavender are used as it can help to keep bad odour
away (4). Lotus birth method is practised in
regions such as USA, Australia, New Zealand,
India and Tibet, including Turkey (5).

Lotus birth is preferred by pregnant women in our
country, albeit in small numbers (6). It is
important that midwives and nurses who
encounter pregnant women who prefer lotus birth
have information on the subject. Studies on lotus
birth are limited in the literature (6, 7). In this
review, it is aimed to share current information
about lotus birth and to provide information
about lotus birth to healthcare professionals and
pregnant women.

History of Lotus Birth

In the animal world, mothers usually eat their
own placenta after birth. But Jane Goodall's

Table 1. Lotus birth application steps.

observations in her studies were different. Instead
of eating the placenta after birth, chimpanzees
left it for a long time without severing the cord
and without eating the placenta. These studies
inspired the emergence of Lotus Birth (7).

In the 1970s, Claire Lotus Day, a healer living in
San Francisco, was conducting various
researches during her pregnancy and was
intrigued by the observations of the famous
primatologist Jane Goodall about chimpanzees.
After noticing that mother chimpanzees leave
their babies attached to the placenta after birth
and do not cut the cord, Claire Lotus Day began
to be known as the first woman to perform Lotus
Birth in the Western world after she discussed
various rituals related to the baby and placenta in
countries such as New Zealand and Bali. After
hearing about this practice, many mothers and
birth professionals who heard and adopted the
idea of lotus birth paved the way for the spread of
this method all over the world (8).

In 1974, when Claire Lotus Day gave birth in
Awustralia, she requested that her baby's umbilical
cord not be cut. In the same year, Shivam
Rachana in Australia and Jeannine Parvati Baker,
a midwife and yoga master in the USA, became
strong advocates of this practice (5).

Although the prevalence of lotus birth is not
known, it is known to be widespread in certain
regions of Australia, Turkey, USA and Italy.
Although approximately 100 women per year
want to give birth with this ‘integral birth
method’ or ‘lotus birth’ application, it is known
that lotus births cannot be performed due to the
lack of hospital procedures. The incidence of
lotus birth in our country is low. There is a
phenomenological qualitative study on women
experiencing lotus birth in our country (6). The
application steps of lotus birth are summarised in
Table 1 (9, 10).

is changed daily or more
frequently. Alternatively,
the placenta can be
covered with sea salt

wrapped in
absorbent cloth
and placed in a
placenta bag.

placed in a sieve
or colander for
24 hours to
ensure drainage

1- The umbilical cord is left | 2- The placenta is | 3- When the | 4- Before the placental
intact when the baby is expected to be placenta is born, procedure is performed,
born. If the cord is around born  naturally. it is placed in a a complete transfusion
the baby's neck, it is Oxytocin is not bowl next to the of umbilical blood to
removed. used. mother the baby is awaited.

5- If leakage occurs, the bag | 6- The placenta is | 7- The placenta is | 8- The placenta is gently

washed with water and
then dried
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Table 1. Lotus birth application steps (continued).

9- The mother holds and
feeds her baby as she
wishes

10- The baby

loosely covered

is

11- The doll can be
washed in the
usual way. The
placenta is kept
with the baby

12- Movements of the baby
and placenta are kept to
a minimum

Lotus Birth Types
1. Full Lotus Birth

Full lotus birth is defined as the placenta-baby-
cord triad in which the umbilical cord and
placenta of the newborn dry up and fall off,
lasting 3-10 days (11).

2. Short Lotus Birth

Short lotus delivery is defined as the umbilical
cord of the newborn remaining unclamped and
uncut for 4-6 hours (11).

Benefits of Lotus Birth

As the newborn receives all the blood from the
placenta, it can be adequately nourished with all
the nutrients and stem cells it needs.
Remembering the presence of the baby at every
moment, instead of cutting out everything related
to the birth, helps the mother to have a more
positive and beautiful puerperium. It can have a
positive effect on the attachment process of
mother and baby. Keeping mother and baby
together for a longer period of time can help the
mother to cope with puerperium syndromes more
easily. Since babies are attached to the placenta,
they remain more stable and are moved less,
which helps babies to feel safe. It has been
observed that babies whose cord is not cut
immediately after birth are calmer and more
peaceful than babies whose cord is cut
immediately (12).

Contraindications to Lotus Birth

The arguments for and against lotus delivery
focus on the physiological effects of the placenta,
umbilical cord function and fetal circulation. Will
it hinder or enhance the newborn's adaptation to
life outside the womb? Lotus delivery is
contraindicated in maternal and neonatal
emergencies such as maternal haemorrhage,
separated placentas (such as placenta previa and
abruption of placenta), placental abnormalities
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(13). Other contraindications include traumatic
births and the following placental attachment
abnormalities.

1. Placenta accreta - The placenta is attached too
deeply into the uterus.

2. Placenta increta - Not only is the placenta
attached too deep into the uterus, but the placenta
extends into the muscle, even deeper into the
muscle wall of the uterus.

3. Placenta percreta - The placenta grows into
the uterus, muscles and surrounding organs such
as the bladder and intestines.

These emergencies and other obstetric disorders
can cause further harm to the patient if active
treatment is not given in the third stage of labour.
In some cases, such as placental attachment
abnormalities, the patient may require emergency
surgery  for  hysterectomy. In  obstetric
emergencies, active management of the third
stage of labour may be required. It is mandatory
for lotus birth practitioners to screen their patients
for potential risk factors that may be
contraindicated for lotus birth (13).

Risks of Lotus Birth

Critics of lotus birth argue that the potential risk
of infection for the newborn increases if the
placenta becomes infected. Infection can be
rapidly passed to the baby. Since most health care
providers are not familiar with lotus birth, it may
not be allowed in some hospital settings. Also,
obstetric staff may not be willing to assist with
the practice. This practice may expose the
newborn to potential trauma if the cord is
accidentally pulled or severed. Finally, the
placenta and cord can decay if not cared for

properly (14).
Danger Signs After Lotus Birth

Although there are benefits of lotus birth, there
are also risks such as hyperbilirubinemia,



endocarditis, idiopathic hepatitis, staphylococcal
infection, sepsis and neonatal omphalitis that
threaten the life of the newborn. For these
reasons, attention should be paid to the following
danger signs in newborns born with lotus birth;

e Body temperature more than 38° C

e Any swelling, redness, warmth in or around
the umbilicus

e Sleeping more than usual

e Malnutrition

It is difficult to recommend lotus delivery method
to pregnant women because of the risks
mentioned for newborns. Considering the
benefits of lotus delivery, it may be
recommended to  apply individualised
developmental care, especially waiting for the
pulsation to stop in cord clamping of the newborn
(15).

Nurse’s Role and Responsibilities in Lotus
Delivery

- When nurses plan lotus delivery for pregnant
women, they should question the patient's past
medical history.

- The nurse should inform the patient and her
relatives about the benefits and risks of lotus
delivery.

- The nurse should anticipate actual and potential
problems that may arise from lotus delivery.

- The nurse should prepare all materials and
equipment needed for lotus delivery.

- The nurse should warn the mother to avoid
pulling the placenta while breastfeeding the baby.

- The nurse should encourage the mother to care
for the baby's skin and socialise with relatives.

- The nurse should inform the doctor in case of
possible trauma or accidental rupture of the
umbilical cord (13).

Conclusion

Lotus birth is a holistic approach that keeps the
baby and placenta connected to each other after
birth and allows the placenta to separate
naturally. In line with the available data, lotus
birth has benefits such as an increase in mother-
baby bonding, a more positive puerperium
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process for the mother, and babies whose cord is
not cut immediately after birth are calmer and
more peaceful than Babies whose cord is not cut
immediately after birth are calmer and more
peaceful than babies whose cord is cut
immediately after birth. It should be ensured that
an infrastructure is established for healthcare
professionals to provide the necessary training
and support to pregnant women. In addition, it is
important to continue social awareness-raising
activities and to carry out more studies on the
subject in order to raise awareness.
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