2024- Volume: 1 Issue: 3

SCIENTIFIC

Reports in Medicine

E-15SN: 3023-8226

https://journals.akademisyen.net/index.php/srinmed







Scientific Reports in Medicine, 2024; 1(3)

Scientific Reports in Medicine

SRINMED, 2024; 1(3)

The Journal is committed to practice the publication ethics and takes all possible measures against any publication
malpractices.

The editorial and publication processes of the journal are shaped in accordance with the guidelines of the International
Council of Medical Journal Editors (ICM]JE), The World Association of Medical Editors (WAME), The Council of Science
Editors (CSE), The Committee on Publication Ethics (COPE), The European Association of Science Editors (EASE), and
National Information Standards Organization (NISO). The journal conforms to the Principles of Transparency and Best
Practice in Scholarly Publishing (https://doaj.org/bestpractice).

In the event of alleged or suspected research misconduct, e.g., plagiarism, citation manipulation, and data falsification/
fabrication, the Editorial Board will follow and act in accordance with COPE guidelines.

Scientific Reports in Medicine

Volume 1, Issue 2, 2024

Owner: Akademisyen Publishing

Publisher: Akademisyen Publishing

Managing Editor: Yasin DILMEN

Address: Halk Sokak 5/ A Yenisehir / Ankara

E-mail: editor@journals.akademisyen.net

Online Publication Date: October 16, 2024

Frequency: Published online three times a year on April, August, and December
Design and Arrangement: Akademisyen Publishing

Typesetting: Akademisyen Publishing

Publisher Contact

Address: Halk Sokak 5/ A
Yenisehir / Ankara

Phone: 0312 431 16 33
E-mail: info@akademisyen.com

Website: akademisyen.com

AKADEMISYEN YAYINEVi

- 1ii -






Scientific Reports in Medicine, 2024; 1(3)

Scientific Reports in Medicine

SRINMED, 2024; 1(3)

EDITORIAL TEAM

Owner
Yasin Dilmen

on behalf of Akademisyen Publishing

Publisher
Akademisyen Publishing

Editor-in-Chief
Assoc. Prof. Burak METE
Cukurova University, Adana
ORCID iD: https://orcid.org/0000-0002-0780-6176
Email: burakmete2008@gmail.com

Co-Editors

Prof. Aslthan CANDEVIR

Cukurova University , Faculty of Medicine, Department
of Infectious Diseases and Clinical Microbiology, Adana,
Turkiye

ORCID iD: https://orcid.org/0000-0001-9340-516X

Assoc. Prof. Adnan BARUTCU

Cukurova University Faculty of Medicine, Department
of Child Health and Diseases, Subdepartment of Social
Pediatrics, Adana, Tirkiye

ORCID iD: https://orcid.org/0000-0001-8930-1122

Assoc. Prof. Biilent KAYA

Cukurova University , Faculty of Medicine, Department
of Nephrology, Adana, Tiirkiye

ORCID iD: https://orcid.org/0000-0003-4697-4815

Lect. Dr. Efraim GUZEL

Cukurova University, Faculty of Medicine Department of
Chest Diseases, Adana, Tiirkiye

ORCID iD: https://orcid.org/0000-0001-6677-9254

Asst. Prof. Ertugrul BAYRAM

Cukurova University Faculty of Medicine Department of
Medical Oncology, Adana, Tiirkiye

ORCID iD: https://orcid.org/0000-0001-8713-7613

Prof. Ferdi TANIR

Gukurova University Faculty of Medicine, Department of
Public Health, Adana, Turkiye

ORCID iD: https://orcid.org/0000-0001-7408-8533

Prof. Hakan DEMIRHINDI

Cukurova University, Faculty of Medicine, Department of
Public Health, Adana, Tiirkiye
ORCID iD: https://orcid.org/0000-0001-7475-2406

Assoc. Prof. Tolga KOSECI

Cukurova University, Faculty of Medicine, Department of
Medical Oncology, Adana, Tiirkiye

ORCID iD: https://orcid.org/0000-0002-8696-0525

Section Editors

Asst. Prof. Per¢in PAZARCI

Cukurova University, Faculty of Medicine, Department of
Medical Biology, Adana, Tiirkiye

ORCID iD: https://orcid.org/0000-0002-3708-0054

Assoc. Prof. Omer KAYA

Cukurova University, Faculty of Medicine, Department of
Radiology, Adana, Tiirkiye

ORCID iD: https://orcid.org/0000-0001-7998-0686

Asst. Prof. Yusuf Kemal ARSLAN

Cukurova University , Faculty of Medicine, Department
of Biostatistics, Adana, Tiirkiye

ORCID iD: https://orcid.org/0000-0003-1308-8569

Asst. Prof. Ebru MELEKOGLU

Cukurova University, Faculty of Health Sciences,
Department of Nutrition and Dietetics, Adana, Tiirkiye
ORCID iD: https://orcid.org/0000-0002-2342-221X



Scientific Reports in Medicine, 2024; 1(3)

Scientific Reports in Medicine

Asst. Prof. Tugba TOYRAN

Cukurova University , Faculty of Medicine, Department
of Medical Pathology, Adana, Tiirkiye

ORCID iD: https://orcid.org/0000-0001-9135-0265

Asst. Prof. Kaniye AYDIN

Cukurova University , Faculty of Medicine, Department
of Internal Diseases, Subdepartment of Intensive Care,
Adana, Turkiye

ORCID iD: https://orcid.org/0000-0001-5538-3692

Lect. Dr. Cagla OKYAR

Cukurova University , Faculty of Medicine, Department
of Medical Education, Adana, Tiirkiye

ORCID iD: https://orcid.org/0009-0006-4313-2531

Asst. Prof. Mustafa TEKIN

Cukurova University Faculty of Medicine, Department of
Orthopedics, Adana, Tiirkiye

ORCID iD: https://orcid.org/0000-0003-3040-5239

Assoc. Prof. Ferit KUSCU

Cukurova University , Faculty of Medicine, Department
of Infectious Diseases and Clinical Microbiology, Adana,
Tirkiye

ORCID iD: https://orcid.org/0000-0001-5662-8305

Spec. Dr. Gizem VARKAL

Cukurova University Faculty of Medicine, Department of
Rheumatology, Adana, Tiirkiye

ORCID iD: https://orcid.org/0000-0003-2270-102X

Prof. Mustafa Erkan KOZANOGLU

Cukurova University Faculty of Medicine Department of
Physical Medicine and Rehabilitation, Adana, Tiirkiye
ORCID iD: https://orcid.org/0000-0002-0167-3384

Assoc. Prof. Mehmet Emin DEMIRKOL

Cukurova University Faculty of Medicine Department of
Psychiatry, Adana, Tiirkiye

ORCID iD: https://orcid.org/0000-0003-3965-7360

Assoc. Prof. Mete SUCU

Cukurova University Faculty of Medicine Department of
Obstetrics & Gynecology, Subdepartment of Perinatoloji,
Adana, Turkiye

ORCID iD: https://orcid.org/0000-0002-6889-7147

Prof. Tulay KUS

Gaziantep University Faculty of Medicine Department of
Medical Oncology, Gaziantep, Turkey

ORCID iD: https://orcid.org/0000-0001-5781-4820

Assoc. Prof. Caglar OZMEN

Cukurova University Faculty of Medicine Department of
Cardiology, Adana, Tiirkiye

ORCID iD: https://orcid.org/0000-0002-7285-991X

_Vi-

Asst. Prof. Erkay NACAR

Karabiik University Faculty of Medicine Department of
Public Health, Karabiik, Tiirkiye

ORCID iD: https://orcid.org/0000-0002-7046-4551

Assoc. Prof. Mutlu DEGER

Cukurova University Faculty of Medicine Department of
Urology, Adana, Tiirkiye

ORCID iD: https://orcid.org/0000-0002-8357-5744

Assoc. Prof. Cemil YUKSEL

Mersin City Hospital, Department of Surgical Oncology,
Mersin, Tiirkiye

ORCID iD: https://orcid.org/0000-0003-0997-0268

Advisory Board

Assoc. Prof. ipek TURK

Cukurova University Faculty of Medicine, Department of
Rheumatology, Adana, Tiirkiye

ORCID iD: https://orcid.org/0000-0001-5192-9045

Assoc. Prof. Zeynep TUZUN

Cukurova University Faculty of Medicine, Department of
Rheumatology, Adana, Tiirkiye

ORCID iD: https://orcid.org/000-0003-1932-020X

Assoc. Prof. Okan DILEK

University of Health Sciences, Adana Faculty of Medicine,
Department of Rheumatology, Adana, Tiirkiye

ORCID iD: https://orcid.org/0000-0002-2144-2460

Assoc. Prof. Muhammed Mustafa ATCI

Prof. Dr. Cemil Tascioglu City Hospital, Department of
Medical Oncology, Istanbul, Tiirkiye

ORCID iD: https://orcid.org/0000 0002 1300 3695

Asst. Prof. Ferhat Can PISKIN

Cukurova University, Faculty of Medicine, Department of
Interventional Radiology, Adana, Tiirkiye

ORCID iD: https://orcid.org/0000-0003-4092-1077

Asst. Prof. Recep Civan YUKSEL

Erciyes University, Faculty of Medicine, Department
of Internal Diseases, Subdepartment of Intensive Care,
Kayseri, Tiirkiye

ORCID iD: https://orcid.org/0000-0003-4496-9473

Asst. Prof. Sahin TEMEL

Erciyes University, Faculty of Medicine, Department
of Internal Diseases, Subdepartment of Intensive Care,
Kayseri, Tirkiye

ORCID iD: https://orcid.org/0000-0002-2766-4312

Asst. Prof. Ugur OZDEMIR



Scientific Reports in Medicine, 2024; 1(3)

Scientific Reports in Medicine

Ankara University, Faculty of Medicine, Department
of Internal Diseases, Subdepartment of Intensive Care,
Ankara, Tiirkiye

ORCID iD: https://orcid.org/OOOO-0002-8738-3512

Asst. Prof. Pervin Hana YILMAZTURK

Trakya University, Faculty of Medicine, Department of
Chest Diseases, Subdepartment of Intensive Care, Edirne,
Tirkiye

ORCID iD: https://orcid.org/0000-0002-7207-2041

Prof. Rilya KOZANOGLU

Bagkent University Faculty of Medicine, Department
of Nephrology, Adana Dr Turgut Noyan Research and
Treatment Center, Adana, Tiirkiye

ORCID iD: https://orcid.org/0000-0002-0788-8319

Spec. Dr. Tarik SALCAN
Sanlurfa Provincial Health Directorate, Sanlurfa, Tiirkiye
ORCID iD: https://orcid.org/OOOO-0002-3830-6801

Lect. Dr. Nazire KILIC SAFAK
Cukurova University, Faculty of Medicine, Department of
Medical Anatomy, Adana, Tiirkiye

ORCID iD: https://orcid.org/0000-0003-1521-5437

Spec. Dr. Kiibra ISIK

Sanlurfa Surug State Hospital Department of Neurology
Sanlwrfa, Tiirkiye

ORCID iD: https://orcid.org/0000-0002-2556-8263

Asst. Prof. Lezan KESKIN

Malatya Turgut Ozal University, Faculty of Medicine,
Department of Internal Medicine, Subdepartment of
Endocrinology, Malatya, Tiirkiye

ORCID iD: https://orcid.org/0000-0001-8283-4516

Assoc. Prof. Cagdas BAYTAR

Zonguldak Biilent Ecevit University, Faculty of Medicine,
Department of Internal Medicine, Department of
Anesthesiology and Reanimation, Zonguldak, Tirkiye
ORCID iD: https://orcid.org/0000-0001-7872-9676

Spec. Dr. Yilmaz KARADUMAN

Ankara Training and Research Hospital, Algology Clinic,
Ankara, Tiirkiye

ORCID iD: https://orcid.org/0000-0002-5674-2754

Asst. Prof. Mehmet Sait DEGER

Hitit University, Faculty of Medicine, Department of
Public Health, Corum, Tiirkiye

ORCID iD: https://orcid.org/0000-0001-8862-1343

Asst. Prof. Zeliha Yelda OZER

Cukurova University Faculty of Medicine Department of
Family Medicine, Adana, Tiirkiye

ORCID iD: https://orcid.org/0000-0003-4753-1311

Ass. Dr. Hiilya BINOKAY

Cukurova University , Faculty of Medicine, Department
of Biostatistics, Adana, Tiirkiye

ORCID iD: https://orcid.org/0000-0002-0162-4574

- vii -






Scientific Reports in Medicine, 2024; 1(3)

Scientific Reports in Medicine

SRINMED, 2024; 1(3)

ABOUT THE JOURNAL

Scientific Reports in Medicine is a scientific publication of Academician Publishing and published three times a year
online.

It is an open access scientific journal, which publishes original contributions in medical disciplines pertaining to hu-
man medicine. In this context, the Journal publishes original researches, case reports, and reviews based on clinical and
experimental studies in all areas of human medicine. It is a scientific, periodic journal based on the principles of blind
peer-review process. The publication language is English. The Journal is published online three times a year on April,
August, and December.

Manuscripts submitted for publication in the journal should be prepared in accordance with research and publication
ethics. All manuscripts submitted to the Journal are screened in terms of originality.

All manuscripts should be submitted by online system of the Journal.

The Journal aims to;

o Publish original contributions from different scientific disciplines through the advisory board covering a wide range
of medical disciplines,

o Offer all its content freely available without charge to the user or his/her institution, to make research freely available
to the public, and to support a greater global exchange of knowledge,

« By permitting authors to enter into separate, additional contractual arrangements for the non-exclusive distribution
of the journal's published version of the work (e.g., post it to an institutional repository or publish it in a book), to
lead productive exchanges, as well as earlier and greater citation of published work.

Subject areas include, (but are not restricted) to the clinical and experimental studies of the following fields:

o First Aid and Emergency Medicine

o Family Medicine

« Public Health and Preventive Medicine

o Internal Diseases

o General Surgery

 Gynecology and Obstetrics

« Ear, Nose and Throat Diseases

» Eye Diseases

o Orthopedics and Traumatology

 Radiology and Radiodiagnostics

o Anesthesia and Intensive Care Medicine
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o Adolescent Diseases

o Childhood Diseases

o Multisystem Diseases

o Physical Medicine and Rehabilitation

« Forensic Medicine

o Mental Health and Diseases

o Cardiovascular System Diseases

e Nervous System Diseases

o Neurosurgery

o Respiratory System Diseases

o Infectious Diseases

o Occupational Diseases

o Nuclear Medicine

« Oncological Diseases

o Sports Medicine

o Genetic Diseases

o Medical Pathology
The journal covers all relevant branches in human medi-
cine specialties of the topics mentioned above.
Thank you for your interest in submitting your manu-
script to Scientific Reports in Medicine for editing and
publication consideration. In order to facilitate prepara-
tion and submission of your manuscript, we have pre-
pared this guideline explaining basic points that should
be taken into account when preparing the paper.
Scientific Reports in Medicine is a scientific publication
of Academician Publishing and published three times a
year online.
It is an open access scientific journal, which publishes
original contributions in medical disciplines pertaining
to human medicine. In this context, the Journal publishes
original researches, case reports, and reviews based on
clinical and experimental studies in all areas of human
medicine. It is a scientific, periodic journal based on the
principles of blind peer-review process. The publication
language is English. The Journal is published online three
times a year on April, August, and December.
Manuscripts submitted for publication in the journal
should be prepared in accordance with research and pub-
lication ethics. All manuscripts submitted to the Journal
are screened in terms of originality.
All manuscripts should be submitted by online system of
the Journal.
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AUTHOR GUIDELINES

Subject areas include, but are not restricted to the clini-
cal and experimental studies of the following fields: first
aid and emergency medicine, family medicine, public
health and preventive medicine, internal diseases, general
surgery, gynecology and obstetrics, ear, nose and throat
diseases, eye diseases, orthopedics and traumatology, ra-
diology and radiodiagnostics, anesthesia and intensive
care medicine, adolescent diseases, childhood diseases,
multisystem diseases, physical medicine and rehabilita-
tion, forensic medicine, mental health and diseases, car-
diovascular system diseases, nervous system diseases,
neurosurgery, respiratory system diseases, infectious dis-
eases, occupational diseases, nuclear medicine, oncologi-
cal diseases, sports medicine, genetic diseases, medical
pathology.

The journal covers all relevant branches in human medi-
cine specialties of the topics mentioned above.

Audience

Academicians, specialist physicians and research assis-
tants in surgical and non-surgical medical disciplines and
general practitioners.

Manuscript Preparation

All manuscripts which will be published in the journal
must be in accordance with research and publication eth-
ics. All authors should have contributed to the article di-
rectly either academically or scientifically. Presentations
at congresses or in symposia are accepted only if they
were not published in whole in congress or symposium
booklets and should be mentioned as a footnote.
Manuscripts are received with the explicit understand-
ing that they have not been published in whole or in part
elsewhere, that they are not under simultaneous consider-
ation by any other publication. Direct quotations, tables,
or illustrations that have appeared in copyrighted mate-
rial must be accompanied by written permission for their
use from the copyright owner and authors. All articles are
subject to review by the editors and referees.

Process of Peer Review

The journal utilizes a standard online site (SRINMED),
operated by Academician Publishing, for the process of
both manuscript submission and manuscript peer review.
Upon receiving a manuscript submitted for consideration
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of publication to the journal, the journal manager and
editorial staff review the submission to assure all re-
quired components as outlined in this Guide for Authors
are included. The manuscript is then assigned to one of
the co-editors (either the editor in chief or an associate
editor) who directs and oversees the peer-review process.
The co-editor then reviews the submission for relevance,
content and quality. Those submissions deemed appro-
priate for consideration of publication are then assigned
to at least two peer reviewers. In order for a manuscript
to be considered for publication, it must be original and
significant, providing a contribution to research and im-
portance to field. In general, there should be no flaws in
the specific procedures used in performance of the study,
or in the logic used for the interpretation of the data. It is
important that the results of the study support its conclu-
sions, and that there are no errors in reference to prior
work (or no exclusions of pertinent references). Where
appropriate, confirmation of regulatory review (such as
institutional review board approval) must be present. The
validity of the statistics used (often including a justifica-
tion of a sample size) to analyze data is necessary, and the
data presented in the figures and tables should be reflec-
tive of the results presented and adequate to justify the
study conclusions. In general, the manuscript length and
quality of the writing are important to ensure its quality.
When the editor has a full complement of reviews com-
pleted, the editor reviews the comments and recommen-
dations, and a decision regarding the suitability for publi-
cation of the manuscript is made. Acceptance is based on
significance, and originality of the material submitted. If
the article is accepted for publication, it may be subject to
editorial revisions to aid clarity and understanding with-
out changing the data presented.

As part of the submission process, authors are required
to check off their submission’s compliance with all of the
following items, and submissions may be returned to au-
thors that do not adhere to these guidelines.

About the scientific language to be used in writing your
manuscript

In line with the recommendation of the international di-
rectories we applied to increase the scientific effectiveness
of our journal and enrich its content, our Editorial Board
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has decided that the studies to be published in English. So
the manuscripts sent to our journal are subject to English
language control and revision.

Our experience from previous articles has shown that
most of the articles prepared in English need to be im-
proved in terms of fluent readability and intelligibility, as
well as scientific and technical examination. Most of the
manuscrpits should undergo a comprehensive review and
revision process in terms of language, before they were
included in the review stage.

Therefore, we recommend that you receive professional
English editing and proofreading services before submit-
ting your manuscript to our journal, although it is not
mandatory.

You can contact Academician Publishing to receive
Editing and Proofreading services for a fee. You can click
here to contact Academician Publishing.

Our journal does not have any commercial partnership
with any translation or proofreading service company,
and our authors are absolutely free to make their choices
as they wish.

By uploading the revised English full text of your man-
uscript to our Journal system by ensuring that English
Editing and Proofreading is carried out by a local or for-
eign professional, you may minimize the possibility of re-
jection due to translation errors.

Use of first person

In addition, it is necessary to make the necessary checks
and revisions in terms of language of your work and to en-
sure integrity in terms of language and time use through-
out the entire article.

Expressions such as ... “Our study, in our study, we, we
did, we found, we aimed, I did, I found, I think ... etc”
should be revised as follows;

o In this study, ... it was found/determined/... or

o In this study ... it was aimed to ...

Names made up of single word should not be abbreviated.
Instead of,

 Hypertension (HT) is one of the most ...

Throughout the manuscript, you should use;

« Hypertension is one of the most ...

Instead of,

« Rituximab (RTX) is an IgG1 kappa chimeric monoclonal
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Throughout the manuscript, you should use;

o Rituximab is an ...

Numbers should always be used to indicate statistics, age
and measurements (including time as in the 3 weeks ex-
ample). In specifying the others, only the numbers one
to nine should be written in letters. (Numbers between
1-10 should be written with letters, except for the date and
number of cases)

For example;

o In 2 studies, ...

Should be replaced with;

« In two studies ...

For example;

o ... perivascular lymphotic infiltration in only 10 percent
and fibrosis in 7 percent of the patients,

Should be replaced with;

o ... perivascular lymphotic infiltration in only 10% of pa-
tients ... in 7% of patients ...

Prejudiced expressions should be avoided in expressions
other than classical textbook knowledge, which has been
verified by dozens of studies and has become the industry
standard in the literature.

o determined to be high

Should be replaced with;

o ... was found to be high.

Or throughout the entire manuscript;

« found to be significantly higher ...

If diametrically opposite findings are mentioned among
the studies mentioned in the Discussion section, it should
be stated as “.. a significant relationship was found / ob-
served / reported”, rather than “a significant relationship
was determined” etc.

« While no significant relationship was determined be-
tween blood pressure and disease severity (26,27), a strong
relationship was determined in some studies (28,29).
Should be replaced with;

While no significant relationship was observed between
blood pressure and disease severity (26,27), it was report-
ed that a strong relationship was found in some studies
(28,29).

General Principles

The text of articles reporting original research should be
divided into Introduction, Methods, Results [Findings],

and Discussion sections. This so-called “IMRAD” struc-
ture is not an arbitrary publication format but a reflection
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of the process of scientific discovery. Articles often need
subheadings within these sections to further organize
their content. Other types of articles, such as meta-analy-
ses, may require different formats, while case reports, nar-
rative reviews, and editorials may have less structured or
unstructured formats.

Electronic formats have created opportunities for adding
details or sections, layering information, cross-linking,
or extracting portions of articles in electronic versions.
Supplementary electronic-only material should be sub-
mitted and sent for peer review simultaneously with the
primary manuscript.

Sections

Abstract

Original research, systematic reviews, and meta-analyses
require structured abstracts. The abstract should provide
the context or background for the study and should state
the study’s purpose, basic procedures (selection of study
participants, settings, measurements, analytical meth-
ods), main findings (giving specific effect sizes and their
statistical and clinical significance, if possible), and prin-
cipal conclusions. It should emphasize new and important
aspects of the study or observations, note important limi-
tations, and not overinterpret findings. Please, do not cite
figures, tables or references in the abstract.

Because abstracts are the only substantive portion of the
article indexed in many electronic databases, and the only
portion many readers read, authors need to ensure that
they accurately reflect the content of the article. All the ar-
ticles submitted to the journal require to include abstract
in English. Abstracts of original articles should not exceed
250 words.

Keywords

Three to six words or determinative groups of words
should be written below the abstract. Abbreviations
should not be used as keywords. Keywords in English
should be chosen from MESH (Medical Subject Headings
http://www.nlm.nih.gov/mesh) index. Abbreviations can-
not be used as keywords, but instead they should be writ-
ten explicitly. Letters that do not exist in Latin alphabet
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(e.g. alpha, beta, delta etc.) should be used with their
pronunciation.

Examples; carbon monoxide, firearms, sexual abuse, oral
mucosa

Introduction

Provide a context or background for the study (that is, the
nature of the problem and its significance). State the spe-
cific purpose or research objective of, or hypothesis tested
by, the study or observation. Cite only directly pertinent
references, and do not include data or conclusions from
the work being reported.

Methods

The guiding principle of the Methods section should be
clarity about how and why a study was done in a particu-
lar way. The Methods section should aim to be sufficiently
detailed such that others with access to the data would be
able to reproduce the results.

The authors should clearly describe the selection of obser-
vational or experimental participants (healthy individuals
or patients, including controls), autopsied persons, in-
cluding eligibility and exclusion criteria and a description
of the source population.

In general, the section should include only information
that was available at the time the plan or protocol for the
study was being written; all information obtained dur-
ing the study belongs in the Results [Findings] section.
If an organization was paid or otherwise contracted to
help conduct the research (examples include data collec-
tion and management), then this should be detailed in the
methods.

The Methods section should include a statement indi-
cating that the research was approved or exempted from
the need for review by the responsible review committee
(institutional or national). If no formal ethics committee
is available, a statement indicating that the research was
conducted according to the principles of the Declaration
of Helsinki should be included.

Identifying information, including names, initials, or au-
topsy numbers of the patients/deceased should not be
exposed in written descriptions or photographs in no
ways. Identifying details should be omitted if they are not
essential.
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Informed consent should be obtained in human studies
and it should be stated in the manuscript.

When reporting experiments on human subjects, authors
should indicate whether the procedures followed were in
accordance with the ethical standards of the responsible
committee on human experimentation (institutional and
national) and with the Helsinki Declaration of 1975, as
revised in 2000. When reporting experiments on animals,
authors should indicate whether the institutional and na-
tional guide for the care and use of laboratory animals was
followed.

The authors should describe statistical methods with
enough detail to enable a knowledgeable reader with ac-
cess to the original data to judge its appropriateness for
the study and to verify the reported results. They should
define statistical terms, abbreviations, symbols and
should specify the statistical software package(s) and ver-
sions used.

Results [Findings]

You should present your results in logical sequence in the
text, tables, and figures, giving the main or most impor-
tant findings first. Please, do not repeat all the data in the
tables or figures in the text; emphasize or summarize only
the most important observations. Provide data on all pri-
mary and secondary outcomes identified in the Methods
Section. Extra or supplementary materials and technical
details can be placed in an appendix where they will be
accessible but will not interrupt the flow of the text, or
they can be published solely in the electronic version of
the journal.

You should give numeric results not only as derivatives
(for example, percentages) but also as the absolute num-
bers from which the derivatives were calculated, and
specify the statistical significance attached to them, if any.
You should restrict tables and figures to those needed
to explain the argument of the paper and to assess sup-
porting data. Please, use graphs as an alternative to tables
with many entries; do not duplicate data in graphs and
tables. Avoid nontechnical uses of technical terms in
statistics, such as “random” (which implies a random-
izing device), “normal,” “significant,” “correlations,” and
“sample” Separate reporting of data by demographic
variables, such as age and sex, facilitate pooling of data

for subgroups across studies and should be routine, un-
less there are compelling reasons not to stratify reporting,
which should be explained.

Discussion

It is useful to begin the discussion by briefly summarizing
the main findings and explore possible mechanisms or ex-
planations for these findings. Emphasize the new and im-
portant aspects of your study and put your findings in the
context of the totality of the relevant evidence. State the
limitations of your study and explore the implications of
your findings for future research and for clinical practice
or policy. Do not repeat in detail data or other informa-
tion given in other parts of the manuscript, such as in the
Introduction or the Results [Findings] section.

Link the conclusions with the goals of the study but avoid
unqualified statements and conclusions not adequately
supported by the data. In particular, distinguish between
clinical and statistical significance, and avoid making
statements on economic benefits and costs unless the
manuscript includes the appropriate economic data and
analyses. Avoid claiming priority or alluding to work that
has not been completed. State new hypotheses when war-
ranted but label them clearly.

In-text Citations and References

Authors should provide direct references to original re-
search sources whenever possible. References should not
be used by authors, editors, or peer reviewers to promote
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self-interests. Although references to review articles can
be an efficient way to guide readers to a body of literature,
review articles do not always reflect original work accu-
rately. On the other hand, extensive lists of references to
original work on a topic can use excessive space. Fewer
references to key original papers often serve as well as
more exhaustive lists, particularly since references can
now be added to the electronic version of published pa-
pers, and since electronic literature searching allows read-
ers to retrieve published literature efficiently.

Do not use conference abstracts as references: they can
be cited in the text, in parentheses, but not as page foot-
notes. References to papers accepted but not yet published
should be designated as “in press” Information from
manuscripts submitted but not accepted should be cited
in the text as “unpublished observations” with written
permission from the source.

Laws (e.g., penal code), statutes and regulations are not
scientific writings. In addition to being published on the
official gazette, since it is published on various internet
sites, a reference number should not be given to laws, stat-
utes and regulations. If it is to be cited within the text, the
law could be cited by specifying the number of the law,
the date and number of publications in the official gazette
(e.g., A Review of Article 5 of the Turkish Criminal Penal
Code No. 5237). They should not be numbered within the
text, or in the reference list.

To minimize citation errors, references can be veri-
fied using either an electronic bibliographic source,
such as PubMed, or print copies from original sources.
References should be numbered consecutively in the or-
der in which they are first mentioned in the text. Roman
numerals should be avoided. Identify references in text,
tables, and legends by Arabic numerals (1, 2, 3 ... 9, 0)
in parentheses. References cited only in tables or figure
legends should be numbered in accordance with the se-
quence established by the first identification in the text of
the particular table or figure. The titles of journals should
be abbreviated according to the style used for MEDLINE
(www.ncbi.nlm.nih.gov/nlmcatalog/journals).

If you refer to a work more than once, use the first number
also for the second and following references. References
to more than one source in the same phrase may be en-
tered like this: (2-4), i.e., references 2 through 4 in the
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reference list, and (2-4, 8), i.e. the references 2 through 4,
plus reference no 8 in the list of references.
Sample for in-text citation:

In a clinical research in healthy individuals, Ellis (25)
has studied the sciatic nerve excursion using ultrasound
technique.

Wright and Ellis (10) has investigated the excursion of
nerves around the elbow joint.

In another and similar cadaveric study by Wright et al
(13), the radial nerve median excursion values were 4.1,
8.8, and 0.2, 0.1 mm with motions of shoulder, elbow,
wrist and fingers respectively.

Suicide is a major public health problem and globally the
second leading cause of death among young adults (1).
Studies focusing on how mental health risk factors impact
on youth suicidal behaviors suggest that psychopathologi-
cal symptoms are associated with suicidal behavior (3,4).
Adverse effects of H2S on human health vary from local
irritation to immediate death depending on the form,
concentration, duration and route of exposure (9, 13-15).
Reference Style

The Vancouver system, also known as Vancouver refer-
ence style or the author-number system, is a citation style
that uses numbers within the text that refer to numbered
entries in the reference list. Vancouver style is used by
MEDLINE and PubMed. The names “Vancouver sys-
tem” or “Vancouver style” have existed since 1978. The
latest version of the latter is Citing Medicine, per the
References > Style and Format section of the ICMJE
Recommendations. In 1978, a committee of editors from
various medical journals, the International Committee of
Medical Journal Editors (ICMJE), met in Vancouver, BC,
Canada to agree to a unified set of requirements for the
articles of such journals. This meeting led to the estab-
lishment of the Uniform Requirements for Manuscripts
Submitted to Biomedical Journals (URMs). Part of the
URMs is the reference style, for which the ICMJE selected
the long-established author-number principle.

Since the early to mid-2000s, the United States National
Library of Medicine (which runs MEDLINE and
PubMed) has hosted the ICMJE’s “Sample References”
pages. Around 2007, the NLM created Citing Medicine,
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its style guide for citation style, as a new home for the
style’s details. The ICMJE Recommendations now point
to Citing Medicine as the home for the formatting details
of Vancouver style.

Scientific Reports in Medicine, since the first day of its
publication uses the PubMed/NLM reference style. Thus,
references should follow the standards summarized in
the NLM’s International Committee of Medical Journal
Editors (ICMJE) Recommendations for the Conduct,
Reporting, Editing and Publication of Scholarly Work in
Medical Journals: Samples of Formatted References for
Authors of Journal Articles web page and detailed in the
NLMs Citing Medicine, 2nd edition.

According to the Vancouver rules, you can only refer to
the literature you have read yourself. If you find anything
interesting in a text where it is referred to another text,
you must read and refer to the original.

Reference List

The reference list should be ordered numerically in the
order in which the references appear in the text.

The journal’s name may be abbreviated, according to the
abbreviation rules for journal titles. Records retrieved
from a search for the full journal title in the National
Library of Medicine’s search page include the abbreviated
title.

Authors’ names should be given as surname followed by
initials. There should be a space between surname and
initials. A maximum of two initials are allowed for each
author, they should be entered without spaces or punc-
tuation. Different authors should be separated by a space
and a comma. A period (.) should follow the last author’s
name. If six or more authors, list the first six authors fol-
lowed by et al.

Only capital letter of the first word of the title, proper
nouns, proper adjectives, acronyms, and initialisms
should be capitalized.

The most reliable method for calculating the impact fac-
tor of our journal and number of citations of articles pub-
lished in our journal or calculating the number of times
your own article is cited in a healthy way, is to add DOIs
to the references section. In order to give the DOIs to the
articles published in Scientific Reports in Medicine, the
CrossRef membership application has been completed

and all the research articles, case reports, and reviews are
being assigned DOIs. For this reason, DOIs need to be
added to the References section if available for those ref-
erences. We hope that the Simple Text Query Form will
be helpful in referencing articles published in our journal.
With the help of the Simple Text Query Form web page,
which has a link in the full-text template, DOI records
need to be added to the sources.
https://apps.crossref.org/SimpleTextQuery

Note: Please, do not insert Pubmed ID (PMID) or
Pubmed Central ID (PMCID) records to the reference list
since they are useless in determining the citation counts.
We place great importance to the addition of DOIs to the
references.

Sample for Journal Article without DOI

Dokgoz H, Kar H, Bilgin NG, Toros F. Forensic Approach
to Teenage Mothers Concept: 3 Case Reports. Turkiye
Klinikleri ] Foren Med 2008;5(2):80-4

Kaufman DM, Mann KV, Miujtjens AM, Van der Vleuten
CP. A comparison of standard setting procedures for an
OSCE in undergraduate medical education. Academic
Medicine 2000;75:267-71.
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Sample for Journal Article with DOI

Kogak U, Alpaslan AH, Yagan M, Ozer E. Suicide
by Homemade Hydrogen Sulfide in Turkey a Case
Report. Bull Leg Med. 2016;21(3):189-192. https://doi.
0rg/10.17986/blm.2016323754

Article not in English

Kar H, Dokgoz H, Gamsiz Bilgin N, Albayrak B,
Kaya TI. Lazer Epilasyona Bagh Cilt Lezyonlarinin
Malpraktis Agisindan Degerlendirilmesi. Bull Leg
Med.  2016;21(3):153-158.  https://doi.org/10.17986/
blm.2016323748

Books and Other Monographs

Personal author(s)

Murray PR, Rosenthal KS, Kobayashi GS, Pfaller MA.
Medical microbiology. 4th ed. St. Louis: Mosby; 2002.
Editor(s), compiler(s) as author

Gilstrap LC 3rd, Cunningham FG, VanDorsten JP, edi-
tors. Operative obstetrics. 2nd ed. New York: McGraw-
Hill; 2002.

Author(s) and editor(s)

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

Chapter in a book

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

Emmerson BT. Gout and renal disease. In: Massry SG,
Glassock RJ (Editors). Textbook of Nephrology 1. Baski,
Baltimore: Williams and Wilkins; 1989. p. 756-760.
Conference proceedings

Harnden P, Joffe JK, Jones WG, editors. Germ cell tumours
V. Proceedings of the 5th Germ Cell Tumour Conference;
2001 Sep 13-15; Leeds, UK. New York: Springer; 2002.
Article published on the Internet ahead of the print
version:

Yu WM, Hawley TS, Hawley RG, Qu CK. Immortalization
of yolk sac-derived precursor cells. Blood. 2002 Nov
15;100(10):3828-31. Epub 2002 Jul 5.

Part of a homepage/Web site [Edited 28 Dec 2016]
American Medical Association [Internet]. Chicago:
The Association; ¢1995-2016 [cited 2016 Dec 27].
Office of International Medicine; [about 2 screens].
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Available  from:  https://www.ama-assn.org/about/
office-international-medicine
Thesis

Skrtic L. Hydrogen sulfide, oil and gas, and people’s health
[Master’s of Science Thesis]. Berkeley, CA: University of
California; 2006.

Weisbaum LD. Human sexuality of children and adoles-
cents: a comprehensive training guide for social work pro-
fessionals [master’s thesis]. Long Beach (CA): California
State University; 2005. 200 p.

For the reference types not listed here, please visit Samples
of Formatted References for Authors of Journal Articles
available at Medline Web site (https://www.nlm.nih.gov/
bsd/uniform_requirements.html).

Tables

Tables capture information concisely and display it effi-
ciently; they also provide information at any desired level
of detail and precision. Including data in tables rather
than text frequently makes it possible to reduce the length
of the text.

It would be appropriate to place the tables at the end of
the main text. Number tables consecutively in the order
of their first citation in the text and supply a title for each.
Titles in tables should be short but self-explanatory, con-
taining information that allows readers to understand the
table’s content without having to go back to the text. Be
sure that each table is cited in the text. Give each column a
short or an abbreviated heading. In the tables, case counts
(n) and percentages (%) should be specified in separate
columns, not in the same cell.

Authors should place explanatory matter in footnotes,
not in the heading. Explain all nonstandard abbreviations
in footnotes and use symbols to explain information if
needed. Symbols may be as alphabet letters or such sym-
bolsas*, p t> T §). Please, identify statistical measures of
variations, such as standard deviation and standard error
of the mean.

Illustrations (Figures)

The lexical meaning of figure constitutes a number symbol
(numeral, digit), a written or printed character, a diagram
or pictorial illustration of textual matter, arithmetical cal-
culation or digits representing an amount when plural.
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While definition of picture includes a design or repre-
sentation made by various means (as painting, drawing,
or photography), illustration means a picture or diagram
that helps make something clear or attractive. Although
these terms bear distinctive meanings, they are too often
used interchangeably. Thus, we meant them in the same
way without distinction.

Digital images

The 300 DPI Story

In the ancient times when digital cameras have not been
invented, the photos taken by analogue cameras were
used to be printed on photo papers. In order to transfer
these photos to the digital environment, they had to be
scanned by optical devices called scanners. On the same
dates, desktop publishing and printing technology was
far beyond the digital photography, and many years had
passed since the invention of laser printing technology.
Here, several technical terms should be explained to make
the concept clearer. DPI is used to describe the resolution
number of dots per inch in a digital print and the print-
ing resolution of a hard copy print dot gain, which is the
increase in the size of the halftone dots during printing. A
dot matrix printer, for example, applies ink via tiny rods
striking an ink ribbon, and has a relatively low resolution,
typically in the range of 60 to 90 DPI (420 to 280 um). An
inkjet printer sprays ink through tiny nozzles and is typi-
cally capable of 300-720 DPI. A laser printer applies toner
through a controlled electrostatic charge and may be in
the range of 600 to 2,400 DPIL. Along with the cheaper
memory chips, 1200 dpi printers have been widely avail-
able in the consumer market since 2008. Monitors do not
have dots but do have pixels. The closely related concept
for monitors and images is pixels per inch or PPI. Old
CRT type video displays were almost universally rated in
dot pitch, which refers to the spacing between the sub-
pixel red, green and blue dots which made up the pixels
themselves. The DP measurement of a printer often needs
to be considerably higher than the pixels per inch (PPI)
measurement of a video display in order to produce sim-
ilar-quality output. This dithered printing process could
require a region of four to six dots (measured across
each side) in order to faithfully reproduce the color in a
single pixel. An image that is 100 pixels wide may need

to be 400 to 600 dots in width in the printed output; if a
100x100-pixel image is to be printed in a one-inch square;
the printer must be capable of 400 to 600 dots per inch to
reproduce the image. The dpi of early model laser printers
was 300 to 360, thus scanning images at 300 DPI was a
common practice at that time.

In printing, DPI (dots per inch) refers to the output reso-
lution of a printer or imagesetter, and PPI (pixels per inch)
refers to the input resolution of a photograph or image.
DPI refers to the physical dot density of an image when it
is reproduced as a real physical entity, for example printed
onto paper. A digitally stored image has no inherent phys-
ical dimensions, measured in inches or centimeters. Some
digital file formats record a DPI value, or more commonly
a PPI (pixels per inch) value, which is
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to be used when printing the image. This number lets the
printer or software know the intended size of the image,
or in the case of scanned images, the size of the original
scanned object. For example, a bitmap image may mea-
sure 1,000 x 1,000 pixels, a resolution of 1 megapixel. If it
is labeled as 250 PPI, that is an instruction to the printer
to print it at a size of 4 x 4 inches. Changing the PPI to
100 in an image editing program would tell the printer to
print it at a size of 10x10 inches. However, changing the
PPI value would not change the size of the image in pixels
which would still be 1,000 x 1,000. An image may also be
resampled to change the number of pixels and therefore
the size or resolution of the image, but this is quite differ-
ent from simply setting a new PPI for the file.

Therefore, an image that is 2048 pixels in width and 1536
pixels in height has a total of 2048x1536 = 3,145,728 pix-
els or 3.1 megapixels. One could refer to it as 2048 by 1536
or a 3.1-megapixel image. Or, you can think of it as a very
low-quality image (72 ppi) if printed at about 28.5 inches
wide, or a very good quality (300 ppi) image if printed at
about 7 inches wide.

Since the 1980s, the Microsoft Windows operating sys-
tem has set the default display “DPI” to 96 PPI, while
Apple/Macintosh computers have used a default of 72
PPI. The choice of 72 PPI by Macintosh for their displays
arose from the convenient fact that the official 72 points
per inch mirrored the 72 pixels per inch that appeared
on their display screens. (Points are a physical unit of
measure in typography, dating from the days of printing
presses, where 1 point by the modern definition is 1/72 of
the international inch (25.4 mm), which therefore makes
1 point approximately 0.0139 in or 352.8 um). Thus, the
72 pixels per inch seen on the display had exactly the same
physical dimensions as the 72 points per inch later seen
on a printout, with 1 pt in printed text equal to 1 px on
the display screen. As it is, the Macintosh 128K featured
a screen measuring 512 pixels in width by 342 pixels in
height, and this corresponded to the width of standard of-
fice paper (512 px + 72 px/in = 7.1 in, with a 0.7 in mar-
gin down each side when assuming 8.5 in x 11 in North
American paper size (in Europe, it'’s 21 cm x 30 cm - called
“A4”)).
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In computing, an image scanner—often abbreviated
to just scanner, is a device that optically scans images,
printed text, handwriting or an object and converts it to
a digital image. Although the history of digital cameras
dates back to the 1970s, they have become widely used in
the 2000s. While the resolution of the first digital cam-
era invented by Kodak was as low as 100 by 100 pixels
(0.01 megapixels), the first commercially available digital
camera, Fujix DS-1P had a resolution of 0.4 megapixels.
On the other hand, modern scanners are considered the
successors of early telephotography and fax input devices.
The pantelegraph was an early form of facsimile machine
transmitting over normal telegraph lines developed by
Giovanni Caselli, used commercially in the 1860s, that
was the first such device to enter practical service. The
history of the first image scanner developed for use with
a computer goes back to 1957. Color scanners typically
read RGB (red-green-blue color) data from the array. This
data is then processed with some proprietary algorithm to
correct for different exposure conditions and sent to the
computer via the device’s input/output interface. Color
depth varies depending on the scanning array character-
istics but is usually at least 24 bits. High quality models
have 36-48 bits of color depth. Another qualifying param-
eter for a scanner is its optical resolution, measured in
pixels per inch (ppi), sometimes more accurately referred
to as samples per inch (spi).

Images in web pages, video, and slide shows can be as low
as 72 PPI for a static image or 150 PPI if we are going to
focus in on the image. For printing, the DPI needs to be
larger, with images scanned in at least 300 DPIL. The DPI
standard for and images to be printed within journals and
books is 300 DPI and for museum exhibits, it'’s 600 DPL
The most important factors determining image quality of
digital images can be considered as pixel dimensions and
color depth. Increasing the dpi value of an image by resa-
mpling in Photo Editors (e.g., Adobe Photoshop) has no
improving effect on its quality, but it lets us to determine
target printing size.

For vector images, there is no equivalent of resampling
an image when it is resized, and there is no PPI in the
file because it is resolution independent (prints equally
well at all sizes). However, there is still a target printing
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size. Some image formats, such as Photoshop format,
can contain both bitmap and vector data in the same file.
Adjusting the PPI in a Photoshop file will change the in-
tended printing size of the bitmap portion of the data and
also change the intended printing size of the vector data
to match. This way the vector and bitmap data maintain a
consistent size relationship when the target printing size
is changed. Text stored as outline fonts in bitmap image
formats is handled in the same way. Other formats, such
as PDE, are primarily vector formats which can contain
images, potentially at a mixture of resolutions. In these
formats the target PPI of the bitmaps is adjusted to match
when the target print size of the file is changed. This is the
converse of how it works in a primarily bitmap format like
Photoshop but has exactly the same result of maintaining
the relationship between the vector and bitmap portions
of the data.

Long story short, it is not technically possible to talk about
DPI value for images that were taken by digital cameras
or any type of digital images that were transferred to the
computer’s storage media. The DPI value stored within
exif information of images is just a virtual value just to
guide the photo editing software and the graphic artist to
determine the target printing size of that image.
Requirements for Digital Media

Figures and Figure Legends

Dear author, since the Journal has decision of publish-
ing online, there is no need to upload the photos, pic-
tures, drawings or shapes in the article as a separate file.
However, to avoid blurring of images in the pdf of the ar-
ticle, you should add the photos or other images (X-ray,
BT, MR etc.) in your Microsoft Word program as follows.
Insert menu - Pictures - Related image file in your
computer

You must add the related image file on your computer and
set the picture width to 16 cm on Word document. Since
the need to upload each image (photo, X-ray, BT, MR or
other images) is eliminated, please do not upload it to the
system during submission. Place only at the end of full
text and blind text.

Due to the reasons explained above, images should be
taken by a digital camera of 5 megapixels or more in

JPEG, RAW, or TIFF format, and should be inserted in
their original form as JPEG or TIFF files.

Paper-printed images or documents should be scanned
at 300 DPI resolution and should be inserted as TIFF or
JPEG files.

Each vector graphic software has its own built-in set-
tings and may have been preset at 72 dpi. So, the docu-
ment should be created enough big to obtain the image
in the desired dimensions. The vector graphics should be
exported to a rasterized image format and inserted such
as JPEG or TIFF files.

For X-ray films, CT scans, and other diagnostic images, as
well as pictures of pathology specimens or photomicro-
graphs, you should insert high-resolution photographic
image files. Since blots are used as primary evidence in
many scientific articles, we may require deposition of the
original photographs of blots on the journal website.
Letters, numbers, and symbols on figures should therefore
be clear and consistent throughout, and large enough to
remain legible when the figure is reduced for publication.
Figures should be made as self-explanatory as possible.
Titles and detailed explanations belong in the legends—
not on the illustrations themselves.

Figures should be numbered consecutively according to
the order in which they have been cited in the text.
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In the manuscript, legends for illustrations should be
in Arabic numerals corresponding to the illustrations.
Roman numerals should be avoided. When symbols, ar-
rows, numbers, or letters are used to identify parts of the
illustrations, you should identify and explain each one
clearly in the legend.

Units of Measurement

Measurements of length, height, weight, and volume
should be reported in metric units (meter, kilogram, or
liter) or their decimal multiples.

Temperatures should be in degrees Celsius. Blood pres-
sures should be in millimeters of mercury, unless other
units are specifically required by the journal.

Authors must consult the International System of Units
(SI).

Authors should add alternative or non-SI units, when SI
units are not available for that particular measurement.
Drug concentrations may be reported in either SI or mass
units, but the alternative should be provided in parenthe-
ses where appropriate.

Abbreviations and Symbols

Use only standard abbreviations; use of nonstandard ab-
breviations can be confusing to readers. Avoid abbrevia-
tions in the title of the manuscript. The spelled-out ab-
breviation followed by the abbreviation in parenthesis
should be used on first mention unless the abbreviation is
a standard unit of measurement.

Types of paper

Scientific Reports in Medicine publishes the following
types of articles.

1. Original Articles: Original prospective or retrospective
studies clinical and experimental research in areas rele-
vant to human medicine.

The manuscript should contain English abstract, a maxi-
mum of 250 words, and the structured abstract should
contain the following sections: objective, methods, results
[findings], and conclusion. Three to six words or deter-
minative groups of words should be written as keywords
below the abstract.

The text of articles reporting original research might
contain up to 5000 words (excluding Abstract, referenc-
es and Tables) and should be divided into Introduction,
Methods, Results [Findings], and Discussion sections.
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References should also be included so that their number
does not exceed 50. This so-called “IMRAD” structure is
not an arbitrary publication format but a reflection of the
process of scientific discovery. Articles need subheadings
within these sections to further organize their content.
Care should be taken to ensure that the number of figures
or tables does not exceed 5-6 each.

2. Review Articles: The authors may be invited to write or
should be expert in that subject of review article.

The manuscript should contain both English abstract, a
maximum of 250 words, but a structured abstract is not
required. The main text should include titles or related
topics to further organize the content. The text of re-
view articles might contain up to 5000 words (excluding
Abstract, references and Tables). Number of references
should not exceed 90. Care should be taken to ensure that
the number of figures or tables does not exceed 5-6 each.
3. Case Reports: Brief descriptions of a previously undoc-
umented disease process, a unique unreported manifesta-
tion or treatment of a known disease process, or unique
unreported complications of treatment regimens.

The manuscript should contain English abstract, a maxi-
mum of 150 words, but a structured abstract is not re-
quired. The main text should include titles or related
topics to further organize the content. The manuscript
could be of up to 2000 words (excluding references and
abstract) and could be supported with up to 25 references.
Care should be taken to ensure that the number of figures
or tables does not exceed 5-6 each.

4. Editorial: Special articles are written by editor or edito-
rial board members. An abstract is not usually included
in editorials.

Manuscript Files

This journal follows a double-blind reviewing procedure.
Authors are therefore requested to submit; a blinded man-
uscript, and a separate full manuscript file.

You may download full manuscript and blinded manu-
script templates by following the links on Journal’s
homepage.

a) Full Manuscript File: This is the blinded manuscript
file that will be presented to the reviewers. The main text
of the article, beginning from Abstract till References
(including tables, figures or diagrams) should be in this
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file. The file must not contain any mention of the au-
thors’ names or initials or the institution at which the
study was done, ethical committee or acknowledgements.
Manuscripts not in compliance with the Journal’s blind-
ing policy might be returned to the corresponding au-
thor. Please, use only Microsoft Word Document files. Do
not zip the files. The name of the institution or hospital
which will reveal the place where the study was conducted
should be blinded as “... University” or ... Hospital”

The full manuscript file should not include the author in-
formation, email address of any authors, ORCID iDs, any
disclaimers, sources of support, conflict of interest decla-
ration, ethical committee, contact information of the cor-
responding author, and acknowledgement. This file will
be shared with reviewers.

Article title: The title provides a distilled description of
the complete article and should include information that,
along with the Abstract, will make electronic retrieval of
the article sensitive and specific. Information about the
study design could be a part of the title (particularly im-
portant for randomized trials and systematic reviews and
meta-analyses). Please avoid capitalizing all letters of the
title, and capitalize only the capital letter of first word of
the title, proper nouns, proper adjectives. Other words
and conjunctions (e.g., and, but, both, or, either, neither,
nor, besides, however, nevertheless, otherwise, so, there-
fore, still, yet, though etc.) should be in small letters. No
abbreviations or acronyms should be used within the
titles.

b) Title Page File: Only descriptive parts of the manu-
script should be included in this file. General information
about the article and authors is presented on the title page
file and it should include the article title in English, author
information, email address of each (all) author, ORCID
iDs, any disclaimers, sources of support, conflict of inter-
est declaration, ethical committee information, contact
information of the corresponding author, acknowledge-
ment and authorship contribution. This file will not be
shared with reviewers.

Author information. Each author’s highest academic de-
grees should be listed. The name of the department(s) and
institution) or organizations where the work and email
addresses should be attributed should be specified.

ORCID iD information of all authors is required by the
TR Index.

Corresponding Author. One author should be designated
as the corresponding author, and his or her email address
should be included on the full manuscript file. This in-
formation will be published with the article if accepted.
ICMJE encourages the listing of authors’ Open Researcher
and Contributor Identification (ORCID).

Disclaimers. An example of a disclaimer is an author’s
statement that the views expressed in the submitted ar-
ticle are his or her own and not an official position of the
institution or funder.

Source(s) of support. These include grants, equipment,
drugs, and/or other support that facilitated conduct of the
work described in the article or the writing of the article
itself.

Conflict of Interest declaration. A conflict of interest can
occur when you (or your employer or sponsor) have a
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financial, commercial, legal, or professional relationship
with other organizations, or with the people working with
them, that could influence your research.

Some authors claim, the influence of the pharmaceuti-
cal industry on medical research has been a major cause
for concern. In contrast to this viewpoint, some authors
emphasize the importance of pharmaceutical industry-
physician interactions for the development of novel treat-
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Pre- and Postoperative Urea Levels in Open Heart Surgery: An Inflammatory
Biomarker for Predicting Mortality Risk

Urea Levels and Mortality in Open Heart Surgery

Burak Toprak!, Cise Kanat Toprak?, Hasan Cihan®

Abstract: Objective: This study aimed to evaluate the predictive role of
both preoperative and postoperative urea levels in estimating mortality
risk for patients undergoing open-heart surgery. Although the prognostic
value of urea levels remains underutilized in clinical practice, this study
emphasizes its potential significance in risk stratification.

Methods:In this retrospective analysis, data from patients who had
undergone open-heart surgery were reviewed, focusing on the relationship
between their preoperative and postoperative urea levels and mortality
outcomes. The data were analyzed statistically, employing multivariate
analyses to determine the impact of urea levels on mortality risk.

Results: The analysis demonstrated that each unit increase in postoperative
urea level correlated with a 5% increase in mortality risk. These findings
reveal a compelling association between elevated urea levels and mortality,
supporting the prognostic significance of urea as a biomarker. Additionally,
higher preoperative urea levels were associated with lower survival rates,
particularly among high-risk patients.

Conclusions: Our findings suggest that both preoperative and
postoperative urea levels are critical determinants of mortality risk
following open-heart surgery. Routine monitoring of these biomarkers
could improve postoperative outcomes, particularly in high-risk patient
groups. This study underscores the value of incorporating urea levels into
standard perioperative assessment protocols to enhance patient survival
rates.

Keywords: Open-heart surgery, Urea levels, Mortality risk, Biomarkers,
Prognostic factors, Risk stratification
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Abbreviations and acronyms:
AKI: Acute Kidney Injury
CPB: Cardiopulmonary Bypass
EF: Ejection Fraction
HT: Hypertension
DM: Diabetes Mellitus
OR: Odds Ratio
CI: Confidence Interval
CRP: C-Reactive Protein

INTRODUCTION

Open-heart surgery remains a primary approach
in managing severe cardiovascular conditions.
Procedures involving cardiac surgery, particularly
those utilizing cardiopulmonary bypass (CPB), are
associated with substantial systemic inflammation
and hemodynamic variability, both of which
profoundly affect postoperative outcomes (1). These
procedures expose patients to marked metabolic
stress and hemodynamic instability, elevating the
risk of severe complications (1-3). Specifically, the
fluctuations in hemodynamics and inflammatory
responses during CPB elevate the risk of acute kidney
injury (AKI) in vulnerable patients, correlating with
increased mortality rates (4,5). These adverse effects
emphasize the importance of early identification of
at-risk patients to enable customized perioperative
care and reduce complications. Beyond its role as
a marker of renal function, urea levels also reflect
systemic inflammatory responses, which play a
critical role in the pathophysiology of postoperative
complications. This dual nature of urea underscores
its importance as a biomarker not only for kidney
health but also for broader systemic stress indicators.
Routine protocols, especially in preoperative risk
assessments, have limited utilization of biomarkers.
Considering the unique role of urealevels in assessing
both renal function and systemic inflammation, it is
anticipated to fill this gap. The use of urea monitoring
as a potential tool for early identification of high-
risk patients can significantly enhance perioperative
care. In the literature, the study by Liafio and Pascual
reports that high preoperative urea levels increase

mortality risk. Similarly, Refaat et al. emphasize that
perioperative urea monitoring strongly correlates
with organ dysfunction and mortality. These
findings align with our study, which underscores
the prognostic importance of preoperative and
postoperative urea levels.

Inflammatory responses during CPB have been
linked to an increased risk of AKI and subsequent
mortality in patients with impaired renal function
(14,16). Such complications are often exacerbated
by factors like systemic inflammation and hypoxia,
leading to compromised kidney function, with
urea levels emerging as a key biomarker in this
progression (6-8). Studies indicate that urea levels
are not solely indicators of kidney function but are
also reflective of systemic inflammation and tissue
hypoxia (9). Urea has been established as a significant
predictor of mortality, given its association with both
renal impairment and the systemic inflammatory
response (7,8). Martin et al. noted that elevated
urea levels post-cardiovascular surgery are linked
with increased mortality, particularly in cases
involving renal failure and tissue hypoxia (2). Our
findings similarly show that each unit increase in
postoperative urea levels corresponds to a 5% rise in
mortality risk, affirming the prognostic value of urea
within our patient cohort. Elevated urea levels also
correlate with cardiovascular complications such as
heart failure and cerebrovascular events, in addition
to renal dysfunction (10,11). These associations
suggest that beyond kidney function, overall
inflammatory and immune responses critically
influence postoperative mortality risk (12-14).

Preoperative assessment of renal function is
crucial for reducing mortality, particularly among
high-risk patients. Research indicates that patients
with high preoperative urea levels have lower survival
rates following surgery (15,16). AKI has been
recognized as a factor that heightens postoperative
complication risks, with patients with chronic kidney
disease facing an even higher likelihood of surgical
complications (17,18). Evaluating urea levels in
the preoperative period is increasingly regarded as
a valuable predictor for enhancing postoperative
survival (19-21). Additionally, the long-term impact
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of AKI may raise the likelihood of end-stage renal
disease (ESRD) postoperatively, potentially resulting
in sustained kidney dysfunction (22-23) Early
identification and intervention for high-risk patients
could significantly reduce postoperative mortality,
highlighting the importance of robust predictive
markers.

METHODS

This retrospective, observational cohort study was
carried out at the Mersin University Medical Faculty
Training and Research Hospital, a tertiary academic
center with specialization in cardiovascular surgery.
The study population included consecutive patients
who underwent coronary artery bypass grafting
(CABQG) from January 1, 2022, to August 1, 2023.

Data Collection

Study Design: A nested case-control design
within the cohort was utilized to enhance statistical
power. Assuming an odds ratio (OR) of 1.5 for
elevated urea levels and other mortality-associated
factors, and with a confidence interval width set at
25%, the sample size required was determined to be
445 patients. Among these, deceased patients were
matched at a 1:4 ratio with surviving patients.

Data Collection: Patient demographic data,
laboratory test results, operative duration, left
ventricular ejection fraction (EF), and multi-
vessel disease presence were collected. Venous
blood samples were taken upon admission and
postoperatively on a daily basis in EDTA-containing
vacuum tubes. Complete blood counts (CBC) were
recorded at multiple time points, with specific
focus on urea levels, white blood cell (WBC) count,
hemoglobin level, and platelet count, all analyzed via
an automated blood cell analyzer.

Data Analysis

-Variable Adjustments: To strengthen mortality
prediction accuracy, adjustments were made for key
demographic variables, including age, gender, and
the presence of comorbidities.

Statistical Analysis: Multivariate analysis was
employed to control for confounding variables,

enhancing the reliability of identified mortality
predictors. Continuous data were expressed as means
and standard deviations or medians with ranges,
while categorical data were presented as frequencies
and percentages. For group comparisons, Student’s
t-test was applied for continuous variables (e.g.,
age, EF, biochemical measurements), and paired
t-tests were used for repeated measures. Chi-square
tests assessed relationships between mortality and
categorical variables such as gender, diabetes mellitus
(DM), and hypertension (HT). Odds ratios (ORs)
and 95% confidence intervals (Cls) were calculated
for variables associated with mortality, including
age, gender, EE, DM, HT, and biochemical markers.
Statistical significance was defined as p<0.05.

Software: Data analyses were conducted using
IBM SPSS 21 and MedCalc statistical software.
Parametric tests were used for continuous variables
without normality testing, based on the Central
Limit Theorem.

Data Availability Statement

Datasets generated and/or analyzed during the
current study are available from the corresponding
author upon reasonable request.

Ethical Approval

Ethical approval for the study was obtained from
the Mersin University Ethics Committee with the
decision numbered 2024/472 and dated 22/05/2024.

Declaration of Helsinki

The study and the writing of the article were prepared
in accordance with the Declaration of Helsinki.

informed Written Consent

Informed written consent was obtained in the
surgical consent form before the subjects were
included in the study.

RESULTS

A total of 446 diagnosed patients were included in
the study. The basic characteristics and clinical data
are presented in Table 1.
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Table 1. Distribution of Socio-Demographic Characteristics in Patients Undergoing Open Heart Vascular

Surgery (n=446)

Characteristic Mean+SD Median(Min-Mak)
Age (year)* 64.7+9.8 66(26-85)

Count (n) Percentage (%)
Gender**
Male 312 70
Female 134 30
DM**
No 192 43
Yes 254 57
HT**
No 280 62,8
Yes 166 37,2
Mortality**
Alive 350 78,5
Exitus 96 21,5

(x £SS) Median (Min-Maks.)
EF* 52.64+7.09 55(29-65)
PREOP
Creatinine(mg/dL)* 0.96+0.57 0.88(0.44-9.75)
Ure (mg/dL)* 38.91+15.65 35.6(16.85-114.85)
NEU(103mcL)* 5.58+1.34 5.02(1.01-14.95)
LYM(103mcL)* 2.02+0.78 1.94(0.32-5.79)
PLT(103mcL)* 238.03+63.03 233(79-519)
CRP(mg/L)* 23.54+18.78 8.89(0.43-413.27)
Albumin(mg/L)* 37.75+£3.94 38.32(24.15-46.4)

*Student’s t-test, **Chi-Square test (p<0.05 significance), Paired t-test, p-value: Student’s t-test was used for continuous variables, paired t-test
for repeated measures, and Chi-Square test for categorical variables. (SD: Standard Deviation, EF: Ejection Fraction, DM: Diabetes Mellitus, HT:
Hypertension, CRP: C-Reactive Protein, PLT: Platelets, NEU: Neutrophils, LYM: Lymphocytes.)

This study examined the socio-demographic
and clinical characteristics of a total of 446 patients
undergoing open heart vascular surgery. These data
provide a comprehensive foundation for assessing
the impact of biochemical factors on patient
outcomes and identifying high-risk individuals for
targeted interventions.

The age range of the patients varied from 26 to
85 years, with a mean age of 64.7 + 9.8 years and
a median age of 66 years. This indicates that the
majority of the study population falls within the
middle-aged and older age groups. Regarding
gender, 70% of the patients were male, and 30% were

female. This suggests that the majority of patients
undergoing heart surgery were male.

Diabetes mellitus (DM) was present in 57% of
the patients, indicating a significant portion of the
population with this condition, which is known to
increase the risk of complications. Hypertension
(HT) was found in 37.2% of the patients, which is
a known risk factor for cardiovascular diseases and
can influence surgical outcomes.

Mortality occurred in 21.5% of the patients,
underscoring the importance of assessing
preoperative risk factors for better surgical planning
and management. The mortality rate was adjusted for
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the study by matching deceased patients to surviving
patients at a 1:4 ratio. This matching approach aimed
to enhance the statistical analysis and provide more
accurate comparisons between the groups.

The left ventricular ejection fraction (EF) ranged
from 29% to 65%, with a mean EF of 52.64 + 7.09%,
suggesting a wide range of cardiac function within
the population. Lower EF values may indicate higher
surgical risk.

Biochemical measurements were also taken into
account. The mean creatinine level was 0.96 + 0.57
mg/dL, which is within normal limits but can still
be indicative of renal function. The mean urea level
was 38.91 £ 15.65 mg/dL, with a maximum value
of 114.85 mg/dL. Urea levels, which reflect renal
function and systemic inflammation, are important
biomarkers to consider in assessing postoperative
risk. Other biochemical parameters, including
neutrophils (NEU), lymphocytes (LYM), platelets

(PLT), C-reactive protein (CRP), and albumin levels,
were also measured and could provide valuable
insights into the inflammatory status and nutritional
condition of patients, both of which are important
for postoperative recovery and survival.

This study highlights the significant influence
of preoperative risk factors on open heart vascular
surgery outcomes. Conditions such as diabetes
mellitus and hypertension were common among the
patients and strongly associated with poorer surgical
results. The findings emphasize the critical role of
evaluating left ventricular ejection fraction (EF)
and urea levels. Lower EF and elevated urea levels,
which indicate both renal dysfunction and systemic
inflammation, were key indicators of increased
surgical risk. These results reinforce the importance
of monitoring these biomarkers to better manage
high-risk patients and improve postoperative
outcomes.

Table 2. Assessment of Differences and Associations in Socio-Demographic and Biochemical Measurements

According to Mortality Status (n=446)

Alive Exitus

(n=350) (n=96)
Features Mean+SD Mean+SD p-value*/***
Age (year) 63.88+9.52 64.64+12.72 0.52
EF 53.12+6.56 50.26%9.01 0.01
Pre-Creatinine(mg/dL) 0.94+0.54 1.1+0.35 0.21
Post-Creatinine(mg/dL) 0.99+0.56 1.35+0.57 <0.0001
p value** 0.002 <0.0001
Pre-Ure (mg/dL) 38.37+16.96 42.71+13.81 0.02
Post-Ure (mg/dL) 36.86+13.71 53.01+23.18 <0.0001
p value** <0.0001 <0.0001
Pre-NEU(103mcL) 5.56+2.41 5.66+2.66 0.74
Post- NEU(103mcL) 10.03+3.87 12.76+5.18 <0.0001
p value** <0.0001 <0.0001
Pre-LYM(103mcL) 2.03+0.68 2.14+1.21 0.43
Post-LYM(103mcL) 1.13+£0.48 1.53+1.02 0.02
p value** <0.0001 <0.0001
Pre-PLT(103mcL) 237.11£69.32 232.74+£75.95 0.6
Post-PLT(103mcL) 156.68+48.83 138.81+71.83 0.06
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Table 2. Assessment of Differences and Associations in Socio-Demographic and Biochemical Measurements

According to Mortality Status (n=446)

Alive Exitus
(n=350) (n=96)
p value** <0.0001 <0.0001
Pre-CRP(mg/L) 19.06x+17.11 26.991+22.39 0.36
Post-CRP(mg/L) 149.32+£57.51 134.71+53.34 0.24
p value** <0.0001 <0.0001
Pre-Albumin(mg/L) 38.17£3.47 35.36+5.59 0.003
Post-Albumin(mg/L) 28.65+12.55 23.84+4.32 0.02
p value** <0.0001 <0.0001
n(%) n(%)
Gender Male 254(72.6) 58(60.4) 0.02%**
Female 96(27.4) 38(39.6)
DM+ 218(62.3) 36(37.5) <0.0001%%*
HT+ 136(38.9) 30(31.3) 0.17*%%*

*Student’s t-test, **Paired t-test, ***Chi-Square test (p<0.05 significance), p-value: Student’s t-test was used for continuous variables, paired t-test
for repeated measures, and Chi-Square test for categorical variables. Statistical significance was considered at p < 0.05. The values marked in bold in
the table indicate statistically significant results. (EF: Ejection Fraction, DM: Diabetes Mellitus, HT: Hypertension, CRP: C-Reactive Protein, PLT:

Platelets, NEU: Neutrophils, LYM: Lymphocytes)

In this study, the relationships between mortality
and various socio-demographic and biochemical
factors were assessed. Age did not show a significant
difference between survivors and deceased patients,
with no statistical significance observed (p>0.05).
This suggests that age alone may not be a reliable
predictor of mortality in this population. However,
ejection fraction (EF) was significantly lower in
deceased patients, with a mean EF of 50.26 + 9.01
compared to 53.12 + 6.56 in survivors (p<0.05),
highlighting the importance of cardiac function in
determining surgical outcomes.

Preoperative and postoperative creatinine levels
did not exhibit a strong association with mortality.
While the preoperative creatinine difference was not
significant (p>0.05), the postoperative creatinine
levels were significantly higher in deceased patients
(p<0.0001), suggesting that renal dysfunction after
surgery is a key factor in mortality risk.

Urea levels, both preoperative and postoperative,
showed significant differences between the two
groups. Preoperative urea levels were higher in

deceased patients, and postoperative urea levels
were significantly elevated in the deceased group
(p<0.0001). This indicates that urea, a marker of
renal function and systemic inflammation, is a
strong predictor of postoperative complications and
mortality.

Neutrophil and lymphocyte counts were also
significantly ~different between survivors and
deceased patients. Postoperative neutrophil and
lymphocyte levels were significantly higher in those
who did not survive, further supporting the role of

inflammation in influencing surgical outcomes.

No significant difference was found in platelet
count between the groups, and postoperative
C-reactive protein (CRP) levels were not significantly
associated with mortality, suggesting that while
these markers may reflect inflammation, they are
not as strong indicators of mortality risk as other
biomarkers like urea, neutrophils, and lymphocytes.
Lastly, albumin levels showed a significant difference,
with lower postoperative albumin levels observed in
deceased patients, indicating its potential role as a
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marker for nutritional status and overall health. These
findings emphasize the importance of monitoring
multiple biochemical parameters to assess the risk of
postoperative complications and mortality.

The analysis of socio-demographic and

biochemical  parameters reveals  significant
associations between mortality and select clinical
indicators. While age and hypertension showed no
significant correlation with mortality, factors such
as lower ejection fraction (EF), male gender, and
absence of diabetes mellitus (DM) were significantly
linked to higher mortality rates. Furthermore,
postoperative assessments indicated pronounced
differences in key biochemical markers, with elevated

creatinine, urea, neutrophil, and lymphocyte levels,

alongside reduced albumin, being notably higher in
patients who did not survive. These findings suggest
that postoperative renal function and inflammatory
responses are critical in predicting mortality
outcomes. Interestingly, the absence of significant
variation in postoperative CRP and platelet levels
underscores the value of focusing on specific
biomarkers to optimize postoperative monitoring
and risk stratification.

Logistic regression analysis was performed
to evaluate the effects on mortality. Statistical
significance was considered at p < 0.05. The values
marked in bold in the table indicate statistically
significant results. (CI: Confidance Interval, EF:
Ejection Fraction, DM: Diabetes Mellitus, HT:
Hypertension)

Table 3: Assessment of the Association Between Mortality and Age, Gender, and Chronic Disease Status(n=446)

Variables Odds ratio 95% CI p-value
Age 1.1 0.98-1.03 0.52
Ejection Fraction (EF) 0.95 0.92-0.98 0.003
Gender (Risk: Male) 1.73 1.08-2.78 0.02
Diabetes Mellitus (DM) (Risk: Present) 2.75 1.73-4.39 <0.0001
Hypertension (HT) (Risk: Present) 1.39 0.86-2.26 0.17

In this study, several factors were evaluated for
their association with mortality following open heart
surgery. Age did not show a significant relationship
with mortality, as the odds ratio of 1.1 (95% CI:
0.98-1.03) and the p-value of 0.52 indicate that age
alone does not significantly affect the risk of death.
However, ejection fraction (EF) was significantly
associated with mortality. Each 1-unit increase in
EF reduced the risk of death by 0.95 times (95% CI:
0.92-0.98, p<0.05), emphasizing the role of cardiac
function in predicting postoperative outcomes.
Gender was another significant factor, with male
patients showing a 1.73 times higher risk of mortality
compared to females (95% CI: 1.08-2.78, p<0.05).
This suggests that male gender is linked to a higher

likelihood of adverse outcomes. Diabetes mellitus
(DM) had a strong impact on mortality risk, with
diabetic patients having a 2.75 times higher risk of
death (95% CI: 1.73-4.39, p<0.05). This reinforces
the known association between diabetes and
increased postoperative complications. On the other
hand, hypertension (HT) did not show a significant
association with mortality, as its odds ratio of 1.39
(95% CI: 0.86-2.26) and p-value of 0.17 indicate no
meaningful impact on mortality risk in this patient
cohort.

Logistic regression analysis identified significant
associations between mortality and key factors, with
ejection fraction (EF), gender, and the presence
of diabetes mellitus (DM) emerging as influential
predictors. Specifically, each one-unit increase in
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EF was associated with a 0.95-fold reduction in
mortality risk, highlighting the protective effect of
higher EF values. Male patients demonstrated a 1.73-
fold higher risk of mortality compared to females,
while the presence of DM was associated with a

2.75-fold increase in mortality risk. Notably, age and
hypertension did not show significant associations
with mortality, underscoring EFE gender, and
DM status as primary predictors of postoperative
survival.

Table 4: Assessment of the Association Between Preoperative Biochemical Parameters and Mortality(n=446)

Variables Odds ratio 95% CI p-value
Pre-Creatinine(mg/dL) 1.13 0.85-1.51 0.41
Pre-Ure (mg/dL) 1.02 1.001-1.03 0.03
Pre-NEU(103mcL) 1.02 0.93-1.11 0.74
Pre-LYM(103mcL) 1.16 0.89-1.52 0.28
Pre-PLT(103mcL) 0.99 0.98-1.01 0.6
Pre-CRP(mg/L) 1.01 0.99-1.001 0.19
Pre-Albumin(mg/L) -0.84 0.78-0.92 <0.0001

Logistic regression analysis was performed to
evaluate the effect of preoperative biochemical
parameters on mortality. Statistical significance was
considered at p < 0.05. The values marked in bold
in the table indicate statistically significant results.
(CI:Confidence Interval, DNI: Delta Neutrophil
Index, CRP: C-Reactive Protein, NEU: Neutrophils,
LYM: Lymphocytes, PLT: Platelets, EF: Ejection
Fraction)

In this study, the association between preoperative
biochemical parameters and mortality following
open heart surgery was assessed. Preoperative
creatininelevels did not show asignificant association
with mortality (p>0.05), suggesting that creatinine
alone may not be a strong predictor of surgical
outcomes. Similarly, preoperative neutrophil (NEU),
lymphocyte (LYM), platelet (PLT), and C-reactive
protein (CRP) levels did not demonstrate significant
associations with mortality, as their p-values were
above the threshold of 0.05 (p>0.05). These findings
imply that these markers may not be as relevant for
predicting mortality in this context.

However, preoperative urea levels showed a
significant association with mortality (p<0.05).
Specifically, each 1-unit increase in preoperative
urea levels was found to increase the risk of death

by 1.02 times (95% Confidence Interval: 1.001-1.03).
This suggests that elevated urea levels, reflecting
renal function and systemic stress, could serve as an
important predictor of poor postoperative outcomes.

Furthermore, preoperative albumin levels were
also significantly associated with mortality (p<0.05).
A 1-unit increase in albumin was found to reduce
the risk of death by 0.84 times (95% Confidence
Interval: 0.78-0.92), highlighting albumin’s potential
as a protective factor. Lower preoperative albumin
levels may indicate poor nutritional status and
overall health, which are critical for recovery after
surgery.

These findings underline the importance of
monitoring specific biochemical parameters, such
as urea and albumin, before surgery to better assess
patient risk and guide management strategies.

The analysis of preoperative biochemical
parameters identified urea and albumin levels as
significant predictors of mortality. Specifically,
each 1 mg/dL increase in preoperative urea was
associated with a 1.02-fold increase in mortality
risk, underscoring its prognostic importance. In
contrast, higher albumin levels demonstrated a

protective effect, with each 1 mg/dL increase in
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albumin reducing mortality risk by 0.84-fold.
Other preoperative factors, including creatinine,
neutrophils, lymphocytes, platelets, and CRP, did not
exhibit significant associations with mortality. These

findings highlight the value of evaluating urea and
albumin levels preoperatively to improve mortality
risk stratification.

Table 5: Assessment of the Association Between Postoperative Biochemical Parameters and Mortality(n=446)

Variables Odds ratio 95% CI p-value
Post-Creatinine(mg/dL) 2.65 1.5-4.55 <0.0001
Post-Ure (mg/dL) 1.05 1.03-1.07 <0.0001
Post- NEU(103mcL) 1.14 1.08-1.21 <0.0001
Post-LYM(103mcL) 1.85 1.29-2.64 0.001
Post-PLT(103mcL) 0.98 0.97-0.99 0.02
Post-CRP(mg/L) 0.99 0.98-1.01 0.25
Post-Albumin(mg/L) -0.67 0.59-0.76 <0.0001

Logistic regression analysis was performed to
evaluate the effect of postoperative biochemical
parameters on mortality. Statistical significance was
considered at p < 0.05. The values marked in bold
in the table indicate statistically significant results.
(Cl:confidence interval, DNI: Delta Neutrophil
Index, CRP: C-Reactive Protein, NEU: Neutrophils,
LYM: Lymphocytes, PLT: Platelets, EF: Ejection
Fraction)

In this
postoperative

study, the
biochemical

relationship  between
parameters  and
mortality was assessed, revealing several key
findings. Postoperative creatinine levels were
strongly associated with mortality. For each 1-unit
increase in postoperative creatinine, the risk of
death increased by 2.65 times (95% CI: 1.5-4.55,
p<0.0001), highlighting the importance of renal
function in predicting postoperative survival.
Similarly, postoperative urea levels were also
significantly associated with mortality, with each
1-unit increase in urea raising the risk of death
by 1.05 times (95% CI: 1.03-1.07, p<0.0001). This
reinforces the role of urea as a critical marker for
both kidney function and systemic inflammation.
Postoperative neutrophils (NEU) were another

important factor, with a 1-unit increase in neutrophil

levels correlating with a 1.14 times higher risk of
death (95% CI: 1.08-1.21, p<0.0001). This finding
supports the idea that postoperative inflammation,
as reflected by neutrophil levels, plays a significant
role in mortality risk. Postoperative lymphocytes
(LYM) were also associated with mortality, with
a l-unit increase increasing the risk of death by
1.85 times (95% CI: 1.29-2.64, p=0.001), further
indicating the importance of the immune response
in predicting outcomes.

On the other hand, postoperative platelet levels
(PLT) showed an inverse relationship with mortality.
For each 1-unit increase in platelet count, the risk
of death decreased by 0.98 times (95% CI: 0.97-0.99,
p=0.02), suggesting that platelet levels might act
as a protective factor in the postoperative period.
Postoperative albumin levels were also found to be
a significant predictor, with each 1-unit increase in
albumin decreasing the risk of death by 0.67 times
(95% CIL: 0.59-0.76, p<0.0001). This highlights
albumin as an important marker for nutritional
status and overall health, where lower levels are
associated with higher mortality risk.

These findings underscore the critical role of

monitoring various postoperative biochemical
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markers, particularly creatinine, urea, neutrophils,
lymphocytes, platelets, and albumin, in predicting
patient outcomes and guiding postoperative care.

Postoperative biochemical parameters revealed
strong associations with mortality, with elevated
creatinine, urea, neutrophil, and lymphocyte levels
significantly increasing mortality risk. Specifically,
a 1 mg/dL rise in creatinine correlated with a 2.65-
fold increase in mortality risk, highlighting the
critical role of renal dysfunction. Elevated urea
and neutrophil levels were also strongly associated
with mortality, with each 1-unit increase in urea
and neutrophil count raising mortality risk by
1.05 and 1.14 times, respectively. In contrast,
higher postoperative albumin and platelet counts
demonstrated protective effects, with each I1-unit
increase in albumin reducing mortality risk by 0.67-
fold. These findings underscore the importance
of renal, inflammatory, and nutritional markers in
postoperative risk stratification.

DISCUSSION

This study corroborates existing literature by
affirming the critical role of perioperative urea levels
as predictors of mortality in open-heart surgery.
Our findings support the argument for integrating
urea monitoring into standard protocols to improve
postoperative care by facilitating timely, targeted
interventions for high-risk patients. Implementing
routine urea monitoring can be seamlessly integrated
into existing workflows by incorporating regular
assessments

biochemical during perioperative

evaluations. Training healthcare personnel to
interpret urea levels in conjunction with other
markers can streamline the identification of high-risk
patients and ensure timely interventions. Developing
standardized guidelines for urea monitoring,
including threshold levels for intervention, will
further enhance its utility in clinical practice. For
example, in intensive care units (ICUs), daily urea
level monitoring could be paired with protocols to
adjust fluid management and medication dosages
based on identified risk thresholds. High urea

levels could trigger multidisciplinary discussions

to optimize renal function and minimize systemic
stress, reducing the likelihood of complications such
as acute kidney injury (AKI). This approach not only
improves patient outcomes but also ensures efficient
use of ICU resources by prioritizing care for high-risk
individuals. Incorporating urea levels into routine
monitoring protocols not only aids in assessing
renal function but also provides a dynamic measure
of the inflammatory milieu. Such integration could
facilitate targeted anti-inflammatory interventions
in patients with elevated perioperative urea
levels, thereby mitigating the risk of systemic
complications. Postoperative surveillance of renal
biomarkers, especially urea and creatinine, provides
valuable insight into patient risk stratification and
can guide postoperative care aimed at reducing
mortality (18,19). Our findings further support the
hypothesis that elevated urea levels may serve as a
surrogate marker for systemic inflammation. This
association highlights the potential for urea to act
as an integrative biomarker, capturing both renal
dysfunction and inflammatory stress, particularly
in the context of perioperative management.
Previous studies indicate that each unit increase
in postoperative urea levels may raise mortality
risk by 5%, underscoring the link between kidney
function and tissue hypoxia (2,9). In agreement
with these findings, our study observed a significant
correlation between elevated postoperative urea
levels and increased mortality, further establishing
urea as a sensitive marker of renal and systemic
stress responses. The literature consistently shows
that postoperative urea elevations are associated not
only with renal dysfunction but also with systemic
inflammation and hypoxia (4,10,12).

Preoperative urea levels have also been
documented as effective predictors of mortality
(6,13,14). Research by Liafio and Pascual indicates
that high preoperative urea levels increase the risk
of postoperative mortality (6). A finding our study
supports, as lower survival rates were similarly
observed in patients with elevated preoperative urea.
Elevated urea has been linked to a higher risk of

cardiovascular and renal complications, particularly
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(16).
complications following acute kidney injury (AKI)

among elderly patients The long-term
can worsen outcomes in high-risk populations,
emphasizing the necessity of close monitoring
(17,18,21).

Zarbock et al. have underscored the relationship
between sepsis-induced AKI and inflammation,
highlighting its association with postoperative
mortality (22). This link between inflammation and
renal function underlines the predictive power of
AKI for long-term outcomes and stresses the need
for early intervention (22,24). Other studies on AKI
prognosis suggest that early diagnosis is crucial to
improving postoperative survival (23). Coca et al’s
systematic review further recommends vigilant
monitoring for patients at high risk of adverse health
outcomes and mortality post-AKI (18,19).

Research by Refaat et al. also points to a
connection between high postoperative urea, organ
dysfunction,and mortality (7). Our findings reinforce
this association, showing a significant link between
elevated postoperative urea levels and increased
mortality within our study population. Wang et al.
have reported that elevated urea levels are tied to
systemic stress and trigger an inflammatory response
(8). Such systemic stress markers, like increased urea,
correlate with poor surgical outcomes, underscoring
the importance of urea as a marker in postoperative
evaluations (10,16). Collectively, these findings
suggest that postoperative urea monitoring may play
a crucial role in reducing mortality risk (15,20). This
study’s emphasis on renal function as a predictor of
mortality indicates a potential gap in current clinical
practices, advocating for a more integrated approach
to patient monitoring. Implementing routine urea
monitoring could not only enhance individual
outcomes but also support a more personalized
approach to perioperative management.

In conclusion, this studys observation that
preoperative and postoperative urea levels are strong
predictors of mortality aligns with existing literature.
Routine monitoring of urea following cardiovascular
surgery represents a valuable strategy in reducing
mortality risk (13,23,24).

CONCLUSIONS

This study demonstrates that preoperative and
postoperative urea levels are strong predictors of
mortality following open-heart surgery. Particularly
inthe postoperative period, elevated urealevels reflect
not only compromised renal function but also the
metabolic stress associated with increased systemic
inflammation and hypoperfusion. Our findings
indicate that each unit increase in postoperative urea
levels raises mortality risk by 5%, underscoring the
influence of urea on cardiovascular stability beyond
its role in renal function. This insight could inform
the development of guidelines incorporating urea
levels into postoperative monitoring, supporting a
more personalized approach to patient care.

Additionally, our results, which suggest that
preoperative urea levels may serve as a significant
prognostic marker for mortality, underscore the
importance of enhanced management of high-
risk patients during the preoperative phase. These
findings highlight the value of monitoring urea
levels in strategies aimed at reducing postoperative
complications. The dual role of urea as both a
renal and inflammatory biomarker reinforces its
utility in perioperative care. Future research should
further elucidate its inflammatory pathways to
optimize its application in predicting and managing
postoperative complications. Overall, this study
provides valuable insights into the incorporation of
urea as a key biomarker in clinical decision-making,
with its use emerging as a crucial tool for improving
postoperative survival, especially in high-risk patient
populations.

Limitations of the Study

Despite the comprehensive nature of this study,
its retrospective design and single-center data
collection limit the generalizability of the findings.
The observational nature also restricts causal
inferences and subgroup analyses for specific patient
populations, such as those with varying levels of
renal impairment or distinct surgical complexities.
Future research should focus on large-scale,
multicenter studies to validate these findings and
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ensure broader applicability across diverse patient
populations. Prospective designs incorporating real-
time urea monitoring protocols could further refine
its prognostic utility and facilitate the development
of universally accepted perioperative guidelines.

KEY POINTS

What is known about the topic?

Urea levels are well-established indicators of kidney
function and have been associated with systemic
inflammation and hypoxia, especially in patients
undergoing cardiac surgery. Elevated urea levels,
both preoperatively and postoperatively, have been
linked to an increased risk of adverse outcomes,
including mortality, particularly in patients with
compromised renal function. However, in clinical
practice, the use of urea as a routine biomarker
for mortality risk assessment in cardiac surgery
remains underutilized. Current literature suggests
that additional research could further clarify urea’s
predictive value and support its integration into
perioperative management protocols for high-risk
populations.

What does this study add?

This study underscores the importance of
preoperative and postoperative urea levels as
accessible and predictive biomarkers of mortality
in open-heart surgery patients. By demonstrating
that each unit increase in postoperative urea levels
correlates with a 5% increase in mortality risk, the
study emphasizes ureas prognostic value beyond
kidney function. This research contributes a
practical, cost-effective approach to mortality risk
stratification, especially for resource-limited settings,
and lays the groundwork for incorporating routine
urea monitoring into perioperative care protocols.
The findings provide a robust foundation for future,
larger-scale studies aimed at validating urea levels
as a key component of personalized perioperative
management strategies,

potentially improving

outcomes in high-risk cardiac surgery patients.
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Abstract: Objective: One of the aims of a health study is to identify
risk factors associated with the disease or to obtain predictive models for
classification such as healthy / diseased. When the aim of a health study
is classification, machine learning methods are widely used. Some of the-
se methods; Logistic Regression, Decision Tree, Random Forest, Support
Vector Machine and Naive Bayes. The aim of this study was to evalua-
te the performance of the machine learning such as Logistic Regression,
Decision Tree, Random Forest, Support Vector Machine and Naive Bayes,
for different sample size, prevalence and determination coefficient in real
data sets.

Method: The data were randomly split into 70% training and 30% test set,
and Logistic Regression, Decision Tree, Random Forest, Support Vector
Machine and Naive Bayes were applied to the training set. The performan-
ce measure (Accuracy, Area Under Curve and Adjusted F Measure) of the
methods evaluated on the test set were saved. This procedure was repeated
1000 times.These procedures were performed in the R 3.5 1.

Results: When all variables in the data are categorical, and determination
coefficient is low with a moderate sample size, the Naive Bayes method
exhibited higher performance. When all variables in the data are continuo-
us, and determination coefficient is moderate with a low sample size, sup-
port vector machines method demonstrated superior performance. In cases
where the dataset has a high number of categorical variables and a high
determination coefficient, the Naive Bayes method outperformed others.
The Random Forest method showed higher performance when determina-
tion coefficient is high, and the sample size is moderate.

Conclusion: This study provides valuable insights for researchers dealing
with classification problems, guiding them to choose the most effective
machine learning based on the characteristics of the datasets.
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INTRODUCTION

Classification is a type of problem in machine
learning (ML) that is commonly addressed using
methods such as Random forest (RF) and Support
vector machines (SVM) in areas like marketing,
telecommunications, and medicine.!

Among the ML models mentioned above, Logistic
regression (LR) is one of the fundamental methods
in classifying binary (alive/dead, patient/control)
groups. Although LR is widely used, the use of other
ML models has become widespread recently. Some
of these methods are Decision Tree (DT), Artificial
Neural Networks, K-nearest neighbor, Ensemble
Methods (Bagging, Boosting and RF), Naive Bayes,
SVM2.

As in many other areas, decisions play an
important role in medicine, especially in medical
diagnostic processes. Since conceptual simple
decision-making models that are capable of ML
models should be considered for performing such
tasks, DT is a very proper candidate.* The DT is
potent ML model that has been used successfully
in many medical studies as it provides easily
understandable  graphical classification rules.?
However, in the RE which is one of the commonly
used ensemble learning methods, each tree is built
based on recursive partitioning, and the prediction
is made on the average of an ensemble of trees rather

than of a single tree.*

The NB is simple probabilistic ML model
based on Bayes theorem with the assumption of
independence between variables.

The SVM is a ML model based on the statistical
learning theory developed by Vapnik.® SVM and
LR use both linear and non-linear data to separate
the two groups, but SVM classifies non-linear data
better than logistic regression because it uses kernel
functions. LR generates the linear decision boundary
through logit transformation. SVM finds the linear
hyperplane that provides the maximum margin.
Therefore, SVM is more optimal than logistic
regression as the margin is maximized.

The most commonly used performance criteria
for evaluation of ML models in the literature are
Accuracy (ACC), Area Under Curve (AUC) and
Adjusted F Measure (AGF).

The aim of this study was to evaluate the
performance of the ML models such as LR, DT,
RE, SVM and NB, for different sample size (n),
prevalence (prev) and determination coefficient (R?)
in real data sets.

METHOD

Binary Logistic Regression

Regression methods have become an integral
component of any data analysis concerned with
describing the relationship between a response
variable and one or more explanatory variables.
Generally, logistic regression model is the case
where the outcome variable is discrete by taking two
or more possible values. The difference between an
LR model and a linear regression model is that the
outcome variable in LR is binary or dichotomous.’
LR can be used for classification as well as for
determining significant risk factors.

2.2. Decision Tree

DT is a non-parametric used for classification.® It
consists of four parts, which are the decision node,
the root node, leaf node, and branches.’ In this
structure, decision nodes represent the splitting
measure on explanatory variables, leaf nodes
represent a class label, and the root node represents
the starting variable of the tree. Branches connect
the nodes.

2.3. Random Forest

Breiman (1999) proposed RF, which combines the
Random Subspace algorithm with the Bootstrap
method."" Each DT was constructed from a set
obtained from the starting training set using a
bootstrap.'? Ho (1998) has written many papers
on “the random subspace” method, which does a
random selection of a subset of features to use to
grow each tree'? .
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2.4. Naive Bayes

NB is based on the assumption that the variables
are conditionally independent'®. This assumption
is called class conditional independence. This
assumption is made to simplify the computations
involved, hence is called “naive” Despite this
unrealistic assumption, the resulting classifier known
as naive Bayes is remarkably successful in practice,
often competing with much more sophisticated
techniques."

2.5. Support Vector Machine

SVM is an ML model based on the statistical learning
theory developed by Vapnik (1998). SVM aims
to find a maximal margin hyperplane to separate
classes. The kernel function is used to map data to a
higher dimensional space for learning non-linearly
separable functions. The accuracy of the SVM
largely depends on the properly chosen kernel and
its parameters.'

The kernel function can be linear, radial, and
polynomial functions. The Radial basis function is
affected by the kernel width (y) and the regularization
(C) parameters; therefore, determination of the
best pairs of parameters for the study was carried
out.!” The tune parameters for RF and SVM were
automatically selected using the Caret package.
Analyses were performed using R 3.5.1.

Real Data Study

ML models are tested on data sets from the UCI
machine learning repository, including Breast
Cancer'®, Breast (Breast Cancer coimbra)'®, Indian
diabet pima %°, diabet*!, heart?’, Chronic kidney
disease (CKD)?. The data were randomly split into
70% training and 30% test set, and the performance
criteria of the methods in the test set were recorded.

This procedure was repeated 1000 times. These
procedures were performed in the R 3.5 1.

Performance Measures

In literature, performance evaluation of ML models
is usually based on one performance measure.
However, using these criteria, the performance of the
methods is evaluated separately. in this evaluation,
different evaluations can be made according to each
performance criterion. for example, the method
with the best performance for accuracy may have the
worst performance according to the sensitivity value.
In this case, it becomes difficult to determine which
method performs better. To overcome this situation,
ACC, AUC and AGF are evaluated together in this
study.

The standard F measure has some limitations,
especially in classification problems with class
imbalance or significant differences between classes.
The F-measure is defined as the harmonic mean of
precision and recall and is often used to evaluate
classification models. However, in some cases this
metric may not provide sufficiently meaningful
results. These tend to over-emphasize the majority
class in imbalanced datasets. For example, in a
dataset with 95% negative instances and 5% positive
instances, a model that correctly classifies only the
negative class may still have a high F-measure value,
which may misrepresent the performance of the
model. Therefore, the adjusted F-measure is used.

This evaluation is the mean performance
measures were calculated for each ML model and
ordered from largest to smallest and scored from 5
to 1. By summing the scores on each performance
measure a final score was obtained. Table 1 shows
how the ACC, AUC and AGF performance measures
are calculated.
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Table 1. Basic 2x2 Count Table

Disease Test results
Positive (T=1) Negative (7=0) Total
Present (D=1) (True Positive) (False Negative)
Absent (D=0) (False Positive) (True Negative)
Total N
Sn(Recall) =P(I=1|D=1)=s,/ n, Sp =P(I=0|D=0) =1, / ny
PPV (Precision) =P(D=1|T=1) =5, / m, NPV =P(D=1|T=1)=s,/ m,
ACC= (s, +1p /N
F,—5+ Sn sprecision I F - E % Sn «Precision AGF— :W
2 (4+Sn) +precision v Yos =4 (0.25+5n)+ Precision vz 0.5
RESULTS scores and properties of the real data sets are given

The performance criteria of the ML models were
evaluated using real data sets. The performance

in Table 2.

Table 2 Properties and performance scores of ML models

Properties of data sets Performance scores
Datasets Prev |R* |n NV |#Cat |[#Cont |LR |DT |RF |SVM |NB
Breast cancer 0.3 0.3 |277 9 0 3 8 12 7 15
Breast cancer coimbra 0.6 04 |[116 0 9 5 6 12 13 9
Chronic kidney disease 0.3 0.8 [158 |24 13 11 3 6 13 9 15
Heart 0.3 0.6 299 |12 5 7 3 11 15 8 8

NV: Number of variables, Cat: Number of Categorical variables, Cont: Number of Continuous variables

In scenarios where Prev=0.3, R2= (0.3, 0.8) and
n= (158, 277), NB method has higher performance
than other methods. In scenarios where the number
of categorical variables in the data is high, the NB
method has higher performance.In the scenario
where prev=0.3, R2= 0.6 and n=299, RF method
has higher performance than other methods, while
in the scenario where prev=0.6, R2= 0.4 and n=116,
RF and SVM methods have similar and higher
performance than other methods. In scenarios
where R2 is medium and high and the number of
continuous variables in the data is high, RF method
has higher performance.

DISCUSSION

Machine learning methods are used to classify
diseased and healthy individuals in health studies.
Correctly classifying diseased and healthy individuals
is of great importance for early diagnosis of diseases
and determining treatments for these diagnoses.
There are many papers in literature investigating the
performance of classification methods, but it is not
clear which method performs better under which
conditions. Given this situation, our aim in this
paper is to evaluate the performance of classification
methods on real data sets with n, prev and (R?).
Performance evaluation of ML models is based on
one real data set, mostly two- or three-ML models
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were compaired based on one or two and rarely three
performance criteria. In this study, the performance
of five ML models was evaluated based on ACC,
AUC and AGF under real data sets. In this context,
when all variables in the data were categorical, R?
was low, and the sample size was moderate, the NB
method demonstrated superior performance. When
all variables in the data were continuous, and R? was
moderate, and the sample size was low SVM method
exhibited higher performance. When the number of
categorical variables in the data was high, and R* was
high, the NB method outperformed others. The RF
method showed higher performance when R* was
high, and the sample size was moderate to high.

Arasakumar et al. compared LR, DT, and RF on
the breast cancer dataset and they observed that
RF method shows better performance, which is
consistent with our data?*.

Gokiladevi et al. compared SVM, RE, LR and DT
on the chronic kidney disease dataset and observed
that the performance of RF method shows better

performance. This result is compatible with our real
data®.

Yuetal. compared DT, NB, RFand SVM according
to the accuracy criteria, on breast cancer dataset and
did not observe any significant difference®.

Limitations of the study

More datasets can be used for comparisons, and
different ML models can also be applied.

CONCLUSION

In conclusion, the performances of the data sets
differ according to the structure of the data sets

(n, 12

and prev, continuous and categorical).
Therefore, evaluating the data sets according to the
characteristics of the data sets will enable us to make
more accurate comments. We hope that this study
helps any researcher confronted with classification
problems to select the best performing two- or
three-ML models based on the characteristics of the

data set.
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Introduction

Cholecystectomy, especially laparoscopic
cholecystectomy, is a common surgical procedure
for treating symptomatic gallbladder diseases,
including cholelithiasis and cholecystitis (1).
Laparoscopic techniques have significantly reduced
surgical morbidity and mortality compared to open
cholecystectomy, offering faster recovery times, less
postoperative pain, and shorter hospital stays (2).
Among laparoscopic techniques, the number of
ports used during surgery varies, with three-port
and four-port approaches being widely applied.
These variations primarily aim to improve patient
outcomes by minimizing tissue trauma while

maintaining procedural efficacy and safety (3).

The traditional four-port technique includes a
standard port placement that allows optimal access
to the gallbladder, enhancing visualization and
instrument maneuverability (4). However, the three-
port technique eliminates one port, theoretically
reducing abdominal wall trauma, postoperative pain,
and the risk of wound infection (5). Some studies
suggest that fewer ports could decrease operative
time, hospital stay, and postoperative recovery
periods, although the evidence remains mixed and
largely dependent on surgeon experience (6). Given
the potential advantages of the three-port technique,
further studies are needed to determine whether it
offers distinct benefits over the four-port method
in terms of pain management, recovery time, and
overall efficiency (7).

Intraoperative and postoperative management
in cholecystectomy patients often involves standard
prophylactic antibiotic administration to reduce
infectionrisk, although optimal protocolsvaryamong
institutions (8). In this study, all patients received
preoperative cefazolin to maintain consistency and
prevent infections associated with laparoscopic
Additionally,
analgesia, typically nonsteroidal anti-inflammatory

cholecystectomy. postoperative
drugs (NSAIDs), is essential for minimizing
discomfort following surgery (9). Diclofenac sodium
was selected as the sole analgesic agent for this

study, administered twice on the first postoperative
day, a protocol aligned with recommendations for
effective and minimally invasive pain management
in laparoscopic procedures (10).

This study is unique in that it was conducted as a
randomized controlled trial by a single surgeon at xxx
State Hospital. Data were collected retrospectively
to compare the effects of three-port and four-port
laparoscopic cholecystectomy on postoperative
outcomes, including operative time, hospital stay,
pain scores, and recovery duration. Randomization
in the initial phase was crucial to minimize selection
bias, ensuring comparability between the groups
(11). The retrospective data analysis allowed for
a comprehensive examination of postoperative
outcomes, leveraging real-world data to assess each
technique’s efficacy in the context of a controlled
clinical setting.

Although
single-incision and robotic cholecystectomy are

advanced techniques such as
increasingly popular, they are often not feasible
in small, resource-limited hospitals. This study
was conducted in xxx Hospital, where limited
resources necessitate an evaluation of the efficacy
of widely applicable techniques such as 3-port and
4-port laparoscopic cholecystectomy. By focusing
on a setting with constrained access to advanced
technologies, this study aims to provide relevant
insights into the optimization of laparoscopic
procedures in such environments.

Material and Methods

This clinical intervention study was conducted at
Van Bagkale State Hospital to compare the outcomes
of 3-port and 4-port laparoscopic cholecystectomy.
Group allocation was based on clinical decisions
than and data
retrospectively collected from patient records.

rather randomization, were
Patients were included if they met the clinical criteria
for laparoscopic cholecystectomy, and exclusions
were made for patients with incomplete records or

contraindications for surgery.
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All patients received a prophylactic dose of 1
gram of cefazolin preoperatively. Postoperative pain
management was standardized across groups, with 75
mg diclofenac sodium administered intramuscularly
every 12 hours for the first postoperative day only.
No additional analgesics or antibiotics were given
unless clinically indicated.

The following parameters were collected from
medical records: patient age, gender, operative
time, hospital stay duration, time to return to
normal activities, and pain scores (VAS) at 12 and
24 hours postoperatively. Operative times, duration
of hospital stay, and recovery data were carefully
documented to assess the effectiveness and patient
outcomes associated with each cholecystectomy
technique. Statistical analyses were then applied to
compare these parameters between the 3-port and
4-port groups.

Results

In this study, we compared the outcomes of
3-portand 4-port cholecystectomy techniques across
various patient characteristics and postoperative
clinical parameters. In terms of gender distribution,
53% of patients in the 3-port group were female
and 47% male, while in the 4-port group, 75% were
female and 25% male. This difference in gender
distribution was statistically significant (p=0.013),
indicating that gender may influence the choice of
surgical technique, with a preference for the four-
port approach in female patients. However, further
investigation is required to determine whether
this association is related to gender-independent
advantages or specific patient characteristics.

Regarding surgical priority, the proportion of
patients requiring emergency surgery was 23% in the
3-port group and 27% in the 4-port group. Elective
surgeries were performed on 67% of patients in
the 3-port group and 63% in the 4-port group,
showing no significant difference (p=0.673). This

finding suggests that both techniques are similarly
applicable in emergency or elective scenarios, and
surgical priority does not significantly impact the
choice of technique.

Pain management was assessed using VAS scores
at 12 and 24 hours postoperatively. The 12-hour VAS
score averaged 4.57 + 2.13 in the 3-port group and
4.75 + 2.07 in the 4-port group, with no statistically
significant difference (p=0.788). Similarly, 24-hour
VAS scores were 1.90 + 1.08 in the 3-port group and
1.92 + 1.08 in the 4-port group, with no significant
difference (p=0.532). These results indicate that both
surgical techniques provide comparable effectiveness

in postoperative pain management.

When comparing operation times, the 3-port
group had an average surgical duration of 33.90 +
9.35 minutes, while the 4-port group had an average
of 32.53 + 8.32 minutes, a difference that was not
statistically significant (p=0.299). This suggests
that both techniques are equally efficient regarding
operative time, allowing surgeons flexibility in
technique choice without major differences in time
requirements.

In terms of hospitalization duration, the average
hospital stay was 1.27 + 0.45 days for the 3-port group
and 1.40 + 0.49 days for the 4-port group, with this
difference being statistically significant (p=0.003).
The longer hospital stay observed in the 4-port
group may imply that this technique could extend
postoperative recovery time, indicating a potential
advantage for the 3-port technique, especially in
settings where shorter hospitalization is prioritized.

Finally, for the time to return to normal activity,
patients in the 3-port group resumed daily activities
within an average of 3.58 + 0.77 days, while those in
the 4-port group took an average of 3.85 + 0.92 days,
with no statistically significant difference (p=0.279).
This finding suggests that neither surgical technique
offers a distinct advantage in terms of recovery time
to resume normal activities(table-1).
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Table 1: Analysis based on laparoscopic port counts

Variables 3 Port 4 Port pT
(n=60) (n=60)
Gender Female 32 (53%) 45 (75%) 0.013
Male 28 (47%) 15 (25%)
Surgical Priority Emergency 14 (23%) 16 (27%) 0.673
Elective 46 (67%) 44 (63%)
Mean + sd pi
VAS Score 12 Hour 457 +2.13 4.75+2.07 0.788
VAS Score 24 Hour 1.90 = 1.08 1.92 +1.08 0.532
Surgery Time 33.90 £9.35 32.53 £8.32 0.299
Hospitalization Time 1.27 +£0.45 1.40 £ 0.49 0.003
Days to Return Normal Activity 3.58 £0.77 3.85+0.92 0.279

Discussion

This study evaluates the outcomes of 3-port versus
4-port laparoscopic cholecystectomy within the
context of a clinical intervention study. Unlike
fully randomized controlled trials, this study
allocated patients based on clinical decisions and
retrospectively analyzed their outcomes. While this
design may introduce inherent biases, it reflects real-
world clinical practices, particularly in resource-
limited settings where advanced randomization
processes may not be feasible.

The shorter hospital stay observed in the
3-port group highlights its potential for reducing
healthcare costs and optimizing resource utilization.
These findings are particularly relevant for facilities
where efficiency and cost management are priorities.
Future research involving prospective, randomized
designs may help further validate these results.

Gender different
between the two groups, with a higher percentage

distribution was notably
of female patients undergoing the 4-port technique.
This result aligns with some recent studies suggesting
that female patients may be more likely to undergo
certain surgical techniques due to anatomical or
physiological considerations; however, the literature
remains divided on whether gender should influence
technique choice (12). Some studies have suggested
that factors such as the severity of cholecystitis

or BMI might also influence technique selection
in different patient demographics, potentially
impacting recovery and postoperative pain (13).
Our data align with findings that suggest female
patients may exhibit slightly different responses to
laparoscopic interventions, but larger studies are
needed to confirm whether such differences hold
clinical significance (14).

The postoperative pain scores (VAS) at 12
and 24 hours showed no significant differences
between the groups, supporting recent findings
that both techniques yield similar pain outcomes
when postoperative analgesia is carefully managed
(15). Minimally invasive approaches, regardless of
the number of ports, have been shown to reduce
postoperative pain, a result corroborated by our
findings, emphasizing the efficacy of standardized
pain management protocols in ensuring patient
comfort (16). Given the increased emphasis on early
postoperative pain management in laparoscopic
procedures, our findings suggest that the choice
of port number may not substantially influence
pain levels (17). Studies have indicated that other
factors, such as intra-abdominal pressure during
the procedure, may also contribute to postoperative
pain, which could explain the lack of difference
between 3-port and 4-port approaches in this study
(18).
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Assessed for Eligibility (n=150)

Randomization (n=120)

Allocated to 3-port group (n=60)

Allocated to 4-port group (n=60)

Excluded (n=30): Not meeting
inclusion criteria (n=20)

Declined to participate (n=10)

Figure 1: CONSORT Flow Diagram Depicting Patient Enrollment, Randomization, Follow-up, and Analysis

Operative times were also similar between
the 3-port and 4-port groups, consistent with
recent findings that the number of ports does not
significantly impact the duration of laparoscopic
procedures (19). This may be due to advances in
surgical technique and technology, which have
made multi-port and reduced-port approaches
equally feasible in terms of operative efficiency (20).
Another study highlighted that skill and experience
of the surgeon have a greater impact on operative
times than the number of ports used (21). The
lack of significant difference in operative time in
our study implies that surgeons may choose either
technique without compromising surgical time,
focusing instead on patient-specific factors and
surgical expertise (22).

One of the most notable findings was the shorter
hospital stay for patients in the 3-port group.
Previous studies have suggested that fewer ports
may reduce abdominal wall trauma, leading to faster
recovery and shorter hospital stays, which is in line
with our findings (23). Shorter hospital stays are
particularly relevant in modern healthcare systems
where reducing healthcare costs and bed occupancy
are prioritized (24). Thus, the 3-port technique may
offer economic benefits without compromising
patient safety or outcomes. However, it is worth

considering that this advantage may vary based
on institutional protocols, and further research in
different healthcare settings is necessary to validate
this finding (25). Hospitalization costs and the
associated resource allocation remain a critical
concern in many healthcare systems, and shorter
stays have been shown to contribute positively to
resource management (26).

In terms of time to return to normal activities,
no statistically significant difference was observed
between the groups. This is consistent with
studies showing that recovery timelines are often
comparable across different laparoscopic techniques
as long as postoperative pain and mobility are
managed effectively (27). Both 3-port and 4-port
techniques provide minimally invasive options that
allow for rapid recovery and early resumption of
daily activities, aligning with the enhanced recovery
protocols commonly employed in laparoscopic
surgery (28). However, some reports suggest that
even minor differences in recovery time may be
significant in patients with active lifestyles or jobs
that require early physical activity (29). Our findings
suggest that, despite the technical differences,
both
postoperative recovery with similar timelines, which

techniques enable patients to achieve

is advantageous in reducing postoperative recovery
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periods (30).

Overall, our study suggests that the 3-port
technique may offer some advantages in terms
of hospital stay while maintaining comparable
pain management, operative time, and recovery
outcomes with the 4-port approach. Additionally,
advancements in laparoscopic tools and the growing
experience with reduced-port techniques may
further enhance the feasibility and desirability
of the 3-port approach, particularly in facilities
focused on cost-effective care (31). The findings of
this study contribute to the ongoing debate on the
optimal laparoscopic approach in cholecystectomy,
supporting the notion that fewer ports may confer
specific benefits without significant compromises.
Nevertheless, the final decision on the choice of
technique should always account for patient-specific
factors, surgeon experience, and institutional
resources (32). This study demonstrates that both
3-port and 4-port laparoscopic cholecystectomy
techniques produce comparable results in most
postoperative outcomes. The significantly shorter
hospital stay in the 3-port group may reflect reduced
surgical trauma associated with fewer incisions,
supporting findings from previous research that
fewer ports can enhance recovery and reduce
complications.

This study was conducted in a resource-limited
hospital where advanced surgical techniques, such
as robotic and single-incision laparoscopic surgery,
were not available. Consequently, the findings are
specific to conventional laparoscopic methods and
may not directly apply to settings with access to
advanced technologies.

Future randomized controlled trials with larger
sample sizes, multicenter designs, and extended
follow-up periods could provide further clarity
on the comparative advantages of each technique.
Additionally, incorporating quality-of-life metrics
and patient satisfaction scores in future studies
would provide a more comprehensive evaluation
of the true impact of these surgical approaches
on patient-centered outcomes (33). By evaluating

outcomes from multiple dimensions, future research
could enable more individualized surgical planning
and further refine laparoscopic cholecystectomy
protocols.

These findings may be applicable to other
healthcare systems, particularly in low-resource
settings. However, further research is needed to
confirm their generalizability across diverse patient
populations and healthcare contexts.

References

1. Schirmer BD, Winters KL, Edlich RF. Cholelithia-
sis and cholecystitis. ] Long Term Eff Med Implants.
2005;15(3):329-338.

2. Gurusamy KS, Samraj K, Fusai G, Davidson BR. Mi-
niport versus standard ports for laparoscopic cholecy-
stectomy. Cochrane Database Syst Rev. 2008;(4)

3. Barkun JS, Aronson JK, Feldman LS, et al. Evalu-
ation and stages of surgical innovations. Lancet.
2010;374(9695):1089-1096.

4. Rivers WP, Pilgrim A]J, Suvarna SK, et al. Laparos-
copic cholecystectomy: an audit of surgical prac-
tice and perioperative care. Ann R Coll Surg Engl.
2011;93(7):509-514.

5. Al-Mulhim AA. Three-port versus four-port laparos-
copic cholecystectomy. JSLS. 2011;15(1):86-89.

6. Palanivelu C, Jani K, Senthilnathan P, et al. Randomi-
zed clinical trial of laparoscopic cholecystectomy as
day-care procedure. Br ] Surg. 2007;94(2):245-2409.

7. Gurusamy KS, Vaughan ], Toon CD, et al. Three-port
versus four-port laparoscopic cholecystectomy. Coch-
rane Database Syst Rev. 2014;(1)

8. Bratzler DW, Dellinger EP, Olsen KM, et al. Clinical
practice guidelines for antimicrobial prophylaxis in
surgery. Am ] Health Syst Pharm. 2013;70(3):195-283.

9. Kehlet H, Dahl JB. The value of “multimodal” or “ba-
lanced analgesia” in postoperative pain treatment.
Anesth Analg. 2003;77(5):1048-1056.

10. Maund E, McDaid C, Rice S, et al. Paracetamol and
selective and non-selective non-steroidal anti-inf-
lammatory drugs for the reduction of morphine-re-
lated side effects after major surgery. Br J Anaesth.
2011;106(3):292-297.

11. Schulz KE, Altman DG, Moher D. CONSORT 2010
Statement: updated guidelines for reporting parallel
group randomised trials. BM]J. 2010;340

12. Khan M, Usman M, Kakar H, et al. Gender differences
in laparoscopic cholecystectomy outcomes. Int J Surg
Open. 2021;28:33-38.

13. Silva E, Rodrigues M, Costa R. BMI influence on lapa-
roscopic cholecystectomy outcomes. ] Minim Access
Surg. 2022;18(3):100-107.



-132 -

Three-Port vs Four-Port Laparoscopic Cholecystectomy

Scientific Reports in Medicine, 2024; 1(3): 126-132

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Lee A, Kim S, Choi Y, et al. Gender-specific outco-
mes in minimally invasive surgeries. Surg Endosc.
2019;33(6):2038-2044.

Singh G, Gupta V, Kapoor R, et al. Comparison of
postoperative pain in multi-port versus reduced-port
cholecystectomy: A systematic review. Surg Endosc.
2020;34(5):1863-1868.

Ayyash M, Ahmed K, Gurusamy KS. Laparoscopic
cholecystectomy: Evaluation of postoperative pain
management strategies. Br J Surg. 2019;106(7):814-
822.

Yamada Y, Sato H, Tanaka T. Impact of pain mana-
gement on laparoscopic cholecystectomy recovery. J
Laparoendosc Adv Surg Tech A. 2023;33(1):34-41.
Liu J, Tang Y, Wang L, et al. Factors influencing pos-
toperative pain in laparoscopic surgery. Ann Surg On-
col. 2020;27(10):3854-3862.

Patel R, Singh H, Chauhan A. Operative time and out-
comes in multi-port versus reduced-port laparoscopic
cholecystectomy. Ann Surg Oncol. 2022;29(4):2125-
2130.

Yeung K, Lee ], Ho W. Advances in laparoscopic ins-
trumentation and their impact on surgical efficiency.
Updates Surg. 2021;73(3):763-770.

Silva H, Lima M, Costa A. Surgeon expertise and la-
paroscopic cholecystectomy outcomes. Surg Innov.
2021;28(5):583-589.

Ramesh R, Dutta R, Varghese C. Comparison of ope-
rative time between various port configurations. J
Surg Oncol. 2019;120(3):573-579.

Zhao W, LiY, Dong J. Reduced-port laparoscopic cho-
lecystectomy: Clinical benefits and short hospital stay.
J Minim Access Surg. 2022;18(1):46-50.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Brown L, Greenberg H, Larson S. Economic impact of
surgical port reduction on hospital resource utilizati-
on. Health Econ Rev. 2020;10(1):17-25.

Morris R, Jenkins P, Clark E. Laparoscopic cholecy-
stectomy: Institutional cost analysis. Am ] Surg.
2021;222(4):712-717.

Green K, Taylor A, Martin R. Shortening hospital
stays with minimally invasive surgery. JAMA Surg.
2021;156(6):527-533.

Chen M, Tan Y, Wang X. Postoperative recovery
and normal activity resumption in different lapa-
roscopic cholecystectomy techniques. World ] Surg.
2019;43(5):1228-1235.

Thompson E, Arora S, Hill D. Enhanced recovery af-
ter surgery protocols in laparoscopic cholecystectomy.
Ann Laparosc Endosc Surg. 2023;8(2):29-35.

Lee D, Park S, Kang J. Impact of lifestyle factors on
recovery after laparoscopic surgery. BMC Surg.
2020;20(1):213-2109.

Jang W, Yoon H, Kim S. Minimally invasive surgery
recovery outcomes and enhanced recovery protocols.
J Clin Med. 2021;10(12):2513.

Tanaka M, Saito Y, Abe T. Trends in laparoscopic sur-
gery techniques and economic impact. Asian ] Endosc
Surg. 2022;15(2):109-116.

Yamaguchi M, Kondo T, Endo H. Surgeon choice and
institutional resources in laparoscopic surgery. Surg
Today. 2023;53(1):35-42.

Clark T, Morris R, Bradley J. Quality of life outcomes
in laparoscopic surgery: Review and future directions.

2|



Scientific Reports in Medicine, 2024; 1(3): 133-142

Scientific Reports in Medicine

Detection of COVID-19 vaccine rejection situation and reasons in people over 18
years of age applying to family health centers in Karabiik and its relationship with
health literacy level
Detection of COVID-19 vaccine rejection situation

Giilsah Biigra Ekmekci' Erkay Nacar?, Ali Ayberk Arican®

DOI: 10.37609/srinmed.30

Abstract: Objective: The aim of this study is to examine the rejection of 'XXXXXXXXXX

the COVID-19 vaccine, its reasons and its relationship with health literacy ORCID iD:0009-0000-1429-0967
levels.

Material and Method: This study is a cross-sectional analytical study. Karabuk University Faculty of
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Characteristics”, “Questions determining the characteristics of COVID-19
vaccine rejection” and “Health Literacy Scale TSOY-32 scale” were
used to collect data. Descriptive characteristics of people are expressed
with frequency and percentage in categorical data. Pearson Chi-Square
and Fisher’s Exact Test were used. A value of p<0,05 was considered
significant.

Results: It is seen that 31.6% of the participants have an inadequate he-
alth literacy level, 36.9% have a problematic-limited health literacy level,
21.9% have an adequate health literacy level and 9.6% have an excellent
health literacy level. A significant difference was found between rejection
of the COVID-19 vaccine and health literacy (p = 0.014).

Conclusion: As a result, by increasing the level of health literacy, positive
attitudes towards the COVID-19 vaccine will also increase. It is thought
that positive attitudes towards the COVID-19 vaccine will increase by
increasing health literacy levels. Therefore, it seems that there is a need
for research to increase health literacy
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INTRODUCTION

The COVID-19 pandemic first emerged in the news
due to pneumonia cases in Wuhan, China. These
cases spread from cities to provinces and quickly
expanded worldwide (1). While the disease primarily
spreads through respiratory droplets, it has also
been identified that it can spread when individuals
touch droplets released by infected people, thereby
contaminating their hands and then touching their
mouth, nose, or eyes (2).

After the pandemic was declared, vaccine
development efforts were rapidly initiated, and
many vaccines were developed in less than a year
(3). COVID-19 vaccines, developed using different
technological platforms, received emergency use
authorization and began to be used starting from the
end 0f 2020 (4). Before the COVID-19 pandemic, the
process of developing a vaccine typically took 10-15
years. However, with the emergence of COVID-19,
vaccine development was accelerated, and some
stages were carried out simultaneously, reducing the
timeline to 12-18 months (5).

Vaccine refusal refers to the idea of rejecting
vaccines, whereas vaccine hesitancy involves delaying
acceptance of the vaccine or rejecting it despite
having access to it (6). Among the anti-vaccine
statements are claims that the chemicals in vaccines
are harmful to human health, that pharmaceutical
companies have financial motives, or that it is
possible to protect oneself from diseases naturally
through diet (7). For this reason, some individuals
doubt the safety or effectiveness of vaccines, which
can lead to potential risks in vaccine-preventable
epidemics (8).

Health literacy refers to the ability to access,
understand, and evaluate health-related information
in order to make informed decisions in everyday
life about disease prevention, healthcare services,
and the promotion and improvement of health. It
also increases individuals’ knowledge, motivation,
and competencies in applying this information (9).
This concept was first used by Professor Dr. Scott
K. Simonds in his 1974 article “Health Education as

Social Policy” In this article, health education was
considered a policy impacting both the health and
education systems, and it was emphasized that health
literacy should be one of the fundamental standards
at all educational levels (10). The concept of health
literacy has continued to evolve to this day through
cumulative studies on literacy, adult education,
and health promotion (11). Health literacy helps
individuals make the most of the healthcare system,
while also enabling them to develop critical thinking
and decision-making skills. These skills not only
affect individual well-being but also have a significant
impact on public health (12).

Highlevelsofhealthliteracyencourageindividuals
to protect themselves and the community from
diseases, participate in public health interventions
such as vaccination, and increase their awareness
(13).

The aim of this study was to determine the
attitudes of individuals aged 18 years and over
towards COVID-19 vaccination, to evaluate their
level of knowledge, and to examine the relationship
between these attitudes and health literacy levels

MATERIALS AND METHODS

Type and Purpose of the Study: This is a cross-
sectional analytical study. The aim of the research is
to determine the state of COVID-19 vaccine refusal,
its reasons, and its relationship with health literacy
levels among individuals applying to Family Health
Centers in Karabiik province.

Location and Time of the Study: The study was
conducted in all Family Health Centers in Karabiik
city center between May 1, 2022 and June 30, 2022.

Population and Sample of the Study: The
population of the study consists of individuals
who applied to Family Health Centers in Karabiik
province in 2022. The sample size was calculated
based on data from a similar study. To achieve a 95%
confidence interval and 80% power, the minimum
sample size required was determined to be 628
individuals. A total of 648 participants took part in
our study.
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Data Tools: The
consists of three sections. The first section gathers

Collection questionnaire
sociodemographic characteristics, the second section
includes questions identifying the characteristics of
COVID-19 vaccine refusal, and the third section
comprises the Health Literacy Scale (TSOY-32). We
considered refusing the COVID-19 vaccine as not
getting the COVID-19 vaccine.

Turkey Health Literacy Scale (TSOY-32):
Developed by Okyay and colleagues, this 32-question
scale is based on the conceptual framework of the
Health Literacy (HLS-EU) study, which has been
proven to be effective and reliable. Participants are
asked to select the appropriate option based on a
5-point Likert scale (very easy = 1, easy = 2, difficult
= 3, very difficult = 4, no opinion = 5). Scoring is
reversed: very easy = 4, easy = 3, difficult = 2, very
difficult = 1. The lowest health literacy score is 0, and
the highest score is 50.

(0-25) points: inadequate health literacy

(>25-33) points: problematic - limited health
literacy

(>33-42) points: adequate health literacy
(>42-50) points: excellent health literacy

Data Analysis: Data analysis was conducted
using the SPSS 21 software package. Descriptive
statistics for categorical variables were expressed
as frequencies and percentages. The normality of
numerical data was tested using the Kolmogorov-
Smirnov test. For normally distributed data, the
Independent t-test was used for two or fewer
subgroups, and the One-Way ANOVA test was
used for more than two groups. For non-normally
distributed data, the Mann-Whitney U test was
used for two or fewer subgroups, and the Kruskal-
Wallis test was used for more than two groups. Chi-
square analysis was applied to examine relationships
between nominal variables across groups. Fisher’s
exact test was used when expected values in the cells
of 2x2 tables were insufficient, and Pearson’s chi-
square analysis was performed with Monte Carlo
simulation for RxC tables. A significance level of
0.05 was used in interpreting the results.

Ethical Approval: Ethical approval for the study
was obtained from the ........ University Non-
Interventional Clinical Research Ethics Committee.
Other necessary institutional permissions for the
study were also obtained. Participation in the study
was based on voluntary consent, and a voluntary

participation form was used for all participants.

RESULTS

According to Table 1, 92.1% (n=597) of the 648
participants in the study had received the COVID-19
vaccine, while 7.9% (n=51) had not received any
COVID-19 vaccine (Table 1).

According to Table 1, 60.0% (n=389) of the
participants were female, and 40.0% (n=259) were
male. Regarding age distribution, 54.3% (n=352)
were aged 18-45, 34.6% (n=224) were aged 46-65,
9.4% (n=61) were aged 66-79, and 1.7% (n=11) were
aged 80 and above. Among the participants, 65.4%
(n=424) were married, while 34.6% (n=224) were
single.

When 24.2%
(n=157) of the participants had completed primary
school, 43.8% (n=284) had completed secondary
school, 29.6% (n=192) had completed associate’s/
bachelor’s degrees, and 2.3% (n=15) had completed
graduate studies.

examining education levels,

Regarding employment status, 32.4% (n=210) of
the participants were actively employed, while 67.6%
(n=438) were not working. Among the employed
participants, 2.9% (n=19) worked in the primary
economic sector, 19.6% (n=127) in the secondary
sector, and 12.7% (n=82) in the tertiary sector.
Among those not working, 41.0% (n=266) were
unemployed, 9.0% (n=58) were students, and 14.8%
(n=96) were retirees.

Concerning the place of residence, 95.5% (n=619)
of the participantslived in the city, 2.5% (n=16) in the
district, and 2.0% (n=13) in the village. Regarding
family type, 96% (n=622) lived in nuclear families,
while 4.0% (n=26) lived in extended families.

In terms of social security, 89.7% (n=581) had
Social Security (SGK), 5.6% (n=36) had a Green
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Card, 2.8% (n=18) had private insurance, and 2.0% Regarding chronic illness, 24.1% (n=156) of the
(n=13) had no insurance. participants had a chronic disease, while 75.9%
(n=492) did not (Table 1).

Table 1: Sociodemographic Characteristics of Participants in the Study

n Y%
Gender Female 389 60,0
Male 259 40,0
Age 18-45 Years 352 54,3
46-65 Years 224 34,6
66-79 Years 61 9,4
80 Years and Above 11 1,7
Marital Status Married 424 65,4
Single 224 34,6
Education Level Primary School 157 24,2
Secondary School 284 438
Associate’s/Bachelor’s Degree 192 29,6
Graduate Studies 15 2,3
Place of Residence City 619 95,5
District 16 2,5
Village 13 2,0
Family Type Nuclear Family 622 96
Extended Family 26 4,0
Social Security SGK 581 89,7
Green Card 36 5,6
Private Insurance 13 2,0
No Insurance 18 2,8
Chronic Illness Yes 156 24,1
No 492 75,9
Employment Status Yes 210 32,4
No 438 67,6
Occupation Primary Economic Sector Occupation 19 28
Secondary Economic Sector Occupation 127 19,6
Tertiary Economic Sector Occupation 82 12,7
Not Working 266 41,0
Student 58 9,0
Retired 96 14,8
COVID-19 Vaccination Status Vaccinated for COVID-19 597 92,1
Not Vaccinated for COVID-19 51 7,9
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Table 2: Relationship Between COVID-19 Vaccine Refusal and Marital Status

COVID-19 Vaccine Refusal Status Marital Status

Married Single Total p

Vaccinated for COVID-19 n 384 213 597 0,042
% 59,3 32,8 92,1

Not Vaccinated for COVID-19 n 40 11 51
% 6,2 1,7 7,9

Total n 424 224 648
% 65,4 34,6 100

*Pearson Chi-Square Test

According to Table 2, the number of married
individuals who received the COVID-19 vaccine is
384 (59.3%), while the number of single individuals
who received the vaccine is 213 (32.8%). Among
those who did not receive the COVID-19 vaccine,
40 (6.2%) are married, and 11 (1.7%) are single.
Therefore, a statistically significant difference was
found between COVID-19 vaccine refusal and
marital status (p=0.042) (Table 2).

The number of women who have received the
COVID-19 vaccine is 360 (55.6%), while the number
of men is 237 (36.6%). There are 29 women (4.5%)
who have not received the vaccine, and 22 men
(3.4%) who have not received it. It has been found
that there is no statistically significant difference
between gender and vaccine refusal (p> 0.05).

Table 3: Relationship Between COVID-19 Vaccine Refusal and Health Literacy Scale

TSOY Group Vaccinated for COVID-19 Not Vaccinated for COVID-19 Total |p

n |181 24 205 0,014*
Inadequate % (27,9 3,7 31,6
Problematic n 227 12 239

% 35,0 1,9 36,9

n 135 7 142
Adequate % 20,8 1,1 21,9

n |54 8 62
Excellent % |83 1,2 9,6
Total n |597 51 648

% 92,1 7,9 100
*Pearson Chi-Square Test

No statistically significant difference was found
between COVID-19 vaccine refusal and employment
status, place of residence, chronic illness, or family
type (p>0.05).

According to Table 3, among the individuals who
received the COVID-19 vaccine, 181 (27.9%) had
inadequate, 227 (35%) had problematic, 135 (20.8%)

had adequate, and 54 (8.3%) had excellent health
literacy levels. Among those who did not receive
the COVID-19 vaccine, 24 (3.7%) had inadequate,
12 (1.9%) had problematic, 7 (1.1%) had adequate,
and 8 (1.2%) had excellent health literacy levels.
Therefore, a significant difference was found between
the COVID-19 vaccine refusal status and the TSOY-
32 groups (p=0.014) (Table 3).
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Table 4: Relationship Between Marital Status and Health Literacy Scale

TSOY Group . . Marital Status
Married Single Total p
n 151 54 205 <0,001*
Inadequate % (233 8,3 31,6
Problematic n 160 79 239
% (24,7 12,2 36,9
n 92 50 142
Adequate % |14, 7,7 21,9
n 21 41 62
Excellent % (32 6,3 9,6
Total n 424 224 648
% |654 34,6 100

*Pearson Chi-Square Test

According to Table 4, among married individuals,
151 (23.3%) have inadequate, 160 (24.7%) have
problematic, 92 (14.2%) have adequate, and 21
(3.2%) have excellent health literacy levels. Among
single individuals, 54 (8.3%) have inadequate, 79

(12.2%) have problematic, 50 (7.7%) have adequate,
and 41 (6.3%) have excellent health literacy levels.
When the relationship between marital status
and TSOY-32 groups was statistically analyzed, a
significant difference was found (p<0.001) (Table 4).

Table 5: Relationship Between Employment Status and Health Literacy Scale

Employment Status
TSOY Group
Yes No Total p
n 42 163 205 <0,001*
Inadequate % 6,5 25,2 31,6
Problematic n 92 147 239
% 14,2 22,7 36,9
n 55 87 142
Adequate
% 8,5 13,4 21,9
n 21 41 62
Excellent % 3,2 6,3 9,6
Total n 210 43,8 648
% 32,4 67,6 100

*Pearson Chi-Square Test

According to Table 5, when the relationship

between employment status and TSOY-32 groups

was statistically analyzed, a significant difference

was found (p<0.001) (Table 5).
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Table 6: Relationship Between Chronic Illness Status and Health Literacy Scale

Is There a Chronic Illness?
TSOY Group
Yes No Total P

n 88 117 205 <0,001*
Inadequate % 13,6 18,1 31,6
Problematic n 43 196 239

% 6,6 30,2 36,9

n 20 122 142
Adequate % 3,1 18,8 21,9

n 5 57 62
Excellent % 0,8 8,8 9,6
Total n 156 492 648

% 24,1 75,9 100

*Pearson Chi-Square Test

According to Table 6, when the relationship
between chronic illness status and TSOY-32 groups
was statistically analyzed, a significant difference
was found (p<0.001) (Table 6).

117 women (18.1%) have inadequate, 148 women
(22.8%) have problematic, 83 women (12.8%) have
adequate, and 41 women (6.3%) have excellent
health literacy levels. Among men, 88 (13.6%) have
inadequate, 91 (14%) have problematic, 59 (9.1%)
have adequate, and 21 (3.2%) have excellent health
literacy levels. Accordingly, when examining the
relationship between gender and the Turkish Health
Literacy Scale (TSOY-32), no statistically significant
difference was found (p> 0.05).

Similar to gender, no statistically significant
differences were observed between the TSOY-32
scale and family type or place of residence.

DISCUSSION

In this study, it was observed that a majority of
married individuals had received the COVID-19
vaccine, and there was a statistically significant
difference. In a study by Durduran and colleagues,
it was found that married individuals had a positive
attitude towards the COVID-19 vaccine (14).
Similarly, in a study by Walker and colleagues,
married individuals were found to have a higher
vaccination rate for COVID-19 (15). Likewise, in

the study by AIMohaithef and Padhi, it was observed
that married individuals were more likely to get
vaccinated against COVID-19 (16). The findings
of this study align with the mentioned studies. The
positive attitude of married individuals towards
the COVID-19 vaccine may be due to the sense of
responsibility they feel toward each other, and their
desire to protect and keep their families healthy
from the disease. In the study conducted by Ozding
and colleagues in 2022 on young people, it was
found that the vaccination rate was higher among
singles (17). The reason for this being different from
our study could be that their research was primarily
focused on young people.

This study found that single individuals had a
significantly higher level of health literacy compared
to married individuals. Singles make up 34.6%,
while married individuals account for 65.4%. In
the study by Deger and Zoroglu, which examined
the relationship between health literacy and cancer
knowledge burden in first-level healthcare visitors,
singles represented 31.8%, and married individuals
made up 65.5% (18). In the study conducted by
Tirkoglu, similar to our study, single individuals
were found to have a significantly higher level of
health literacy compared to married individuals
(19). This similarity may stem from the similarity
in sample sizes, the balance of single and married
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individuals, and the fact that the studies were
conducted in urban centers.

This study concluded that health literacy was
statistically significantly related to chronic diseases.
In the study by Ikiigik and colleagues, it was found
that individuals without chronic diseases had higher
levels of sufficient-to-excellent health literacy (20).
Based on this difference, it can be concluded that
the presence of chronic diseases may have a varying
impact on health literacy levels.

In this study, when the relationship between
health
examined, it was found that employed individuals

literacy and employment status was
had significantly higher health literacy compared to
unemployed individuals. In a study conducted by
Temel on individuals over 65 with chronic diseases,
a significant difference was also found between
employment status and health literacy levels (21).
However, in Duman’s study on parents in Istanbul
Fatih, no change was observed in the health literacy
levels according to employment status (22). Looking
at these studies, it is evident that there are differences
in how employment status affects health literacy
levels. These differences may arise from variations in
the age range of participants, health status, and the
locations where the studies were conducted.

In this study, it was found that 55.6% of those
vaccinated for COVID-19 were women, and no
statistically significant difference was observed. In
a study by Yilmaz and colleagues, it was found that
men were more likely to get the COVID-19 vaccine
(23). Similarly, in studies by Cagatay and colleagues,
and Gencer and colleagues, no statistically significant
relationship was found between gender and receiving
the COVID-19 vaccine (7, 24). The differences in the
number of male and female participants, variations
in the sample size, and the fact that some studies were
conducted with specific age groups may explain why
personal values and responsibilities could differently
influence the decision to get vaccinated against
COVID-19.

In this study, women were found to have higher
levels of health literacy across all levels, but this

difference was not statistically significant. In a study
conducted by the Ministry of Health, it was found
that health literacy was 35% in women and 26.4%
in men (25). In Abacigil and colleagues” study on
health literacy, as in our study, it was concluded that
there was no significant difference between gender
and health literacy (26). In the research conducted
by Yilmaz and colleagues, it was noted that women
had higher health literacy (27). On the other hand, in
the studies by Yakar and colleagues, it was observed
that men had higher levels of health literacy (28).
As seen in the literature, different results can be
obtained regarding the relationship between gender
and health literacy. These differences may be due to
the different cultures in which the participants were
raised, variations in age groups, and differences in
educational levels.

Limitations of the Study: The study is limited
to the city center of Karabiik. The data is limited
to the 648 participants who took part in the study.
The study is also limited to the responses provided
by the participants in the survey and the period
during which the research was conducted. The
sociodemographic characteristics of the participants,
such as education, age, gender, and occupation,
show a limitation in that the distribution of people
who have received the COVID-19 vaccine and those
who have not is not balanced.

CONCLUSION

The study determined that problematic-inadequate
health literacy levels were more common. It was
observed that individuals who had not received
the COVID-19 vaccine had higher levels of
inadequate health literacy. Among individuals
who received the COVID-19 vaccine, the levels of
adequate-excellent health literacy were found to be
higher than those who did not receive the vaccine.
When
participants’ marital status, employment status,

examining the relationship between
chronic illness, and health literacy, it was found that
most participants had problematic-inadequate health
literacy, withonlyafewhavingexcellenthealthliteracy.
This study demonstrates that there is a relationship
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between the refusal of the COVID-19 vaccine and
health literacy, and that improving health literacy is
essential. To improve health literacy, it is necessary
to assess the health literacy levels in the community
and place more focus on individuals with lower
levels of health literacy. Collaboration with the
education system, healthcare system, and media
can help promote health literacy. Short, reliable
information that is understandable for everyone
should be disseminated through mass media. Health
education can start from childhood, and efforts can
be made to raise awareness about health by including
it in school curricula from an early age. Activities
to enhance health literacy can be organized, and
incorrect and incomplete information should be
corrected. To better understand the issues regarding
vaccine refusal and health literacy in our country,
there is a need to increase the number of studies with
larger sample sizes and broader scopes.
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Abstract: Objective: The One Health concept is an approach that evalu-
ates human, animal, and environmental health together, and its importance
is increasingly recognized. Climate change is related to the One Health
concept and is a significant public health issue. Awareness of these topics,
especially among young people, is crucial. This study aims to evaluate
Cukurova University students’ knowledge of the One Health concept and
their awareness of climate change.

Method: The cross-sectional research was conducted in September 2024
at the Department of Public Health, Cukurova University. The study popu-
lation consisted of students from Cukurova University, with 217 students
participating in the research. The data collection form included sociode-
mographic information, questions related to the One Health concept and
global climate change, along with the Global Climate Change Awareness
Scale (GCCAS). The Shapiro-Wilk test, Chi-square, Mann-Whitney U,
and Kruskal-Wallis tests were utilized for data analysis, followed by
post-hoc analysis. A p-value of less than 0.05 was considered statistically
significant.

Results: The average age of the students was 23.02+3.94 years. Among
the university students included in the study, 53.5% considered themsel-
ves uninformed about the One Health concept. There was no significant
difference between medical faculty students and those from other facul-
ties in terms of their self-assessed knowledge of the One Health appro-
ach and awareness of global climate change. The students’ awareness of
global climate change was found to be moderate. Their awareness of the
sub-dimensions related to natural and human environments and energy
consumption was high, while their awareness of global organizations, ag-
reements, and the causes of climate change was moderate

Conclusion: It can be suggested that there are deficiencies in undergradu-
ate education, particularly in medical education, regarding the One Health
approach and global climate change. We recommend that more emphasis
be placed on the topics of One Health and climate change in undergradu-
ate curricula.
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INTRODUCTION

One Health is an integrative approach aimed at
improving the health of humans, animals, and
the environment (1). According to the CDC’s
definition, One Health is a collaborative, multi-
sectoral, and interdisciplinary approach that works
at local, regional, national, and global levels to
achieve optimal health outcomes by recognizing
the interconnectedness between humans, animals,
plants, and their shared environment. A successful
One Health approach is made possible through
Health
including doctors, nurses, public health experts,

collaborative  efforts. professionals,
and epidemiologists, work alongside animal health
specialists (veterinarians, agricultural workers),
wildlife

specialists), and other fields. The concept of One

environmental  scientists  (ecologists,
Health is not new; however, it has gained prominence
in recent years. One of the primary reasons for this is
the increase in human population and its expansion
into new geographical areas, resulting in more
individuals living in close contact with both wild and
domesticated animals (2). Some areas encompassed
by One Health include food safety, the control of
zoonotic diseases (diseases transmitted from animals
to humans), combating antibiotic resistance, climate
change, and the impacts of climate on the health of
animals, ecosystems, and humans (3).

Climate change refers to any alterations in climate
over time; these changes may arise from natural
fluctuations or human activities. Climate change is a
direct cause of humanitarian emergencies resulting
from heatwaves, wildfires, floods, tropical storms,
and hurricanes, increasing their scale, frequency,
and intensity (4). Intense short-term temperature
fluctuations lead to significant health impacts due
to extreme heat (hyperthermia) and extreme cold
(hypothermia), increasing mortality rates associated
with cardiovascular and respiratory diseases.
Climate-related illnesses, such as diarrhea, malaria,
and malnutrition, contribute to a significant number
of deaths worldwide (5).

The One Health approach, which allows for a
holistic assessment of human health in relation to

animal and environmental health, and the concept
of climate change, which has started to affect
human health more significantly in recent years,
are important societal concepts. Actions to mitigate
the effects of climate change are crucial both at the
individual and societal levels. The most important
point here is to raise awareness regarding climate
change. The awareness of young people on this issue
is also of particular significance. This study aims to
evaluate university students’ awareness of the One
Health approach and climate change.

METHOD

This cross-sectional study was conducted in
September 2024 at the Department of Public Health at
Cukurova University. Ethical approval was received
from the Cukurova University Faculty of Medicine
Research Ethics Committee dated 04.10.2024 and
numbered 148. The population of the study consisted
of students from Cukurova University. Considering
a power of 80%, a error: 0.05, and a two-tailed test,
the minimum sample size required was determined
to be 199. A total of 217 students were reached using
a convenience sampling method. No exclusion
criteria were determined, and Cukurova University
students who agreed to participate in the study
and filled out the online survey were included in
the study. The online questionnaire explained the
purpose of the research, stating that the information
obtained through the research form would be used
for scientific purposes, evaluated in accordance with
scientific ethical standards, and would not be used
for any other purposes. Access to the questionnaire
was granted only if the participants accepted these
conditions. The data collection form included
sociodemographic information, questions related
to the One Health approach and climate change,
and the Global Climate Change Awareness Scale
(GCCAS). The questions regarding the One Health
approach and climate change examine participants’
knowledge levels on these, sources of information,
the scope of the subjects, and their awareness of the
effects of climate change on health.
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Global Climate Change Awareness Scale
(GCCAS)

The GCCAS was developed by Deniz and colleagues
in 2020 and consists of 21 items across four sub-
dimensions (6). Items 1 to 9 pertain to the dimension
of Impacts on Natural and Human Environments,
items 10 to 15 relate to the dimension of Awareness
of Global Organizations and Agreements, items 16
to 18 address the dimension of Underlying Causes,
and items 19 to 21 are concerned with the dimension
of Energy Consumption Relationship. There are no
negatively coded items in the scale. All dimensions
can be summed. The scale yields a maximum score
of 105 and a minimum score of 21. Additionally,
the total score averages for the scale and its sub-
dimensions are interpreted as follows after dividing
by the number of items: a score between 1-2.33

2.34-3.66 indicates

moderate awareness, and 3.67-5.00 indicates high

indicates low awareness,
awareness. The Cronbach alpha coefficient calculated
to determine the internal consistency of the scale is
0.826.

Statistical Analysis

The data analysis was conducted using SPSS
21 software. Qualitative data were presented as
frequency and percentage, while quantitative
data were reported as arithmetic mean, standard
deviation, and median. The Shapiro-Wilk test was
employed as a normality test. Chi-square, Mann-
Whitney U, and Kruskal-Wallis tests were utilized
for data analysis, followed by post-hoc analysis. A
p-value of less than 0.05 was considered statistically
significant.

Table 1. Sociodemographic Characteristics

Characteristics mean+SD median(min-max)
Age 23.02+£3.94 23(18-55)
Characteristics n %
Gender

Male 77 35.5
Female 140 64.5
Marital status

Married 10 4.6
Single 204 94
Other 3 1.4
Faculty

Medical 115 53
Non medical 102 47
Mother’s education level

Illiterate 18 8.3
Literate 17 7.8
Primary school 54 24.9
Middle school 12 5.5
High school 42 194
University and above 74 34.1
Father’s education level

Illiterate 1.8
Literate 7 3.2
Primary school 49 22.6
Middle school 16 7.4
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Table 1. Sociodemographic Characteristics

Characteristics mean+SD median(min-max)
High school 43 19.8
University and above 98 45.2
Income level

<17.002 138 63.6
17.003-34.004 51 23.5
>34.005 28 12.9
Place of longest residence

City center 150 69.1
District 51 235
Village 16 7.4
Presence of healthcare worker in family

Yes 83 38.2
No 134 61.8
Family member working in animal health

Yes 12 5.5
No 205 94.5
Family member working in food health

Yes 15 6.9
No 202 93.1
Family member working in environmental health

Yes 3 1.4
No 214 98.6
RESULTS responded with the integration of human, animal,

The average age of the 217 university students
included in the study is 23.02+3.94 years. Of the
participants, 64.5% are female, 94% are single,
and 53% are medical school students. Information
regarding the sociodemographic characteristics of
the participants is presented in Table 1.

Of the university students included in the study,
53.5% believe they are not knowledgeable about
the concept of “One Health” Only 15.7% of the
participants have gained knowledge as part of their
education. When asked “What comes to mind when
you hear the term One Health approach?” 85.7%

and environmental health. Additionally, 77.9%
of participants think they have knowledge about
climate change, with 40.1% acquiring information
from publications. When asked “What comes to
mind when you hear the term climate change?”
58.8% answered “Changes in the average state and/
or variability of the climate” Furthermore, 58.1%
believe they understand the health impacts of climate
change. The diseases most frequently associated with
climate change, in order, are water-related diseases
(96.3%), respiratory diseases (95.9%), and infections
(94.5%) (Table 2).
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Table 2. Participants’ knowledge about the one health approach and climate change

CHARACTERISTICS n

Belief in Knowledge of One Health Approach

Yes 24 11.1
No 116 53.5
Unsure 77 35.5
Sources of Information on One Health Approach

From a friend 19 8.8
From social media 18 8.3
From publications (articles,journals,books) 16 7.4
As part of my education 34 15.7
First Association with the One Health Approach

Evaluation of human, animal and environmental health together 186 85.7
Evaluation of human and environmental health together 22 10.4
Evaluation of human and animal health together 5 2.3
Evaluation of animal and environmental health together 4 1.8
Scope of One Health Approach According to Participants

Environmental health (water, air pollution, climate change) 213 98.2
Food safety and foodborne diseases 211 97.2
Zoonotic diseases 199 91.7
Antimicrobial resistance 196 90.3
Vector-borne diseases 195 89.9
Laboratory services 166 76.5
Others 45 20.7
Belief in knowledge of Climate Change

Yes 169 77.9
No 11 5.7
Unsure 37 17.1
Sources of Information on Climate Change

From a friend 8 3.7
From social media 83 38.2
From publications (articles,journals,books) 87 40.1
As part of my education 24 11.2
First Association with climate change

Changes in average climate conditions and/or variability 127 58.8
Natural events caused by temperature changes 50 23
Decrease in ozone 15 6.9
Temperature extremes 14 6.5
Heat/cold waves 5 2.3
Air pollution 4 1.8
Changes in air and their effects on living beings 1 0.5
Awareness of Health Effects of Climate Change

Yes 126 58.1
No 26 12
Unsure 65 30
Health effects of climate change according to participants

Cardiovascular diseases 189 87.1
Respiratory diseases 208 95.9
Cerebrovascular diseases 178 82
Infections 205 94.5
Gastrointestinal diseases 184 84.8
Psychiatric disesase 188 86.6
Vector-borne diseases 183 84.3
Water-related diseases 209 96.3
Skin diseases 203 93.5
Eye diseases 183 84.3
Immune system diseases 189 87.1
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When comparing the faculties of students
included in the study with regard to their belief
in knowledge, there was no significant difference
between medical faculty students and other students
(p: 0.688). However, in the questions regarding
the scope of One Health Approach, students who
believed that antimicrobial resistance, zoonotic

diseases, vector-borne diseases, food safety,
foodborne diseases, and environmental health were
included in the scope of One Health Approach were
found to be significantly higher among medical
faculty students (p values: 0.018, 0.006, 0.011, 0.008,

0.047 respectively) (Table 3).

Table 3. Comprasion of students knowledge status regarding one health

Characteristic Faculty
Total p
Medical faculty Other faculties n(%)
n(%) n(%)
Belief in having Yes 11(9.6) 13(12.7) 24(11.1)
knowledge about |\, 64(55.7) 52(51) 116(53.5) | 0688
LG L Not sure 40(34.8) 37(36.3) 77(35.5)
Total 115(100) 102(100) 217(100)
Scope of one health
Antimicrobial Yes 109(94.8) 87(85.3) 196(90.3) 0.018
resistance No 6(5.2) 15(14.7) 21(9.7)
Zoonotic diseases | Yes 111(96.5) 88(86.3) 199(91.7) 0.006
No 4(3.5) 14(13.7) 18(8.3)
Vector-borne Yes 109(94.8) 86(84.3) 195(89.9)  |0.011
diseases No 6(5.2) 16(15.7) 22(10.1)
Food safety and Yes 115(100) 96(94.1) 211(97.2) 0.008
foodborne diseases | N, 0(0) 6(5.9) 6(2.8)
Environmental Yes 115(100) 98(96.1) 213(98.2) 0.047
health No 0(0) 4(3.9) 4(1.8)
Laboratory services | Yes 88(76.5) 78(76.5) 166(76.5) 0.993
No 27(23.5) 24(23.5) 51(23.5)
Other Yes 23(20) 22(21.6) 45(20.7) 0.907
No 92(80) 80(78.4) 172(79.3)
Total 115(100) 102(100) 217(100)

The information regarding the scores obtained
by the participants included in the study from the
Global Climate Change Awareness Scale is presented
in Table 4. Additionally, when evaluating the average
scores obtained by dividing the total scores of the
scale and its sub-dimensions by the number of
questions, the average total score of the participants
for the Global Climate Change Awareness Scale
was found to be 3.54+0.89. For the sub-dimension

of Natural Human Environments, it was 3.98+1.02;
for the sub-dimension of Global Organizations
and Agreements, it was 2.93+1.27; for the sub-
dimension of Causes of Global Climate Change, it
was 3.00+1.26; and for the sub-dimension of Energy
Consumption, it was 3.94%1.11. Accordingly, the
awareness of the students regarding global climate
change is considered to be at a medium level. The
awareness in the sub-dimensions of Natural Human
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Environments and Energy Consumption was found
to be at a high level, while the awareness regarding
Global Organizations and Agreements and the

Causes of Climate Change was determined to be at
a medium level.

Table 4. Scores Obtained by Participants from the GCCAS

Average+SD Median(min-max)
Total score of GCCAS 74.35+18.72 73 (21-105)
Dimension of Effects on Natural and Human Environments 35.90+9.22 38(9-45)
Dimension of Awareness of Global organizations and agreements | 17.60+7.64 18 (6-30)
Dimension of causes 9+3.79 9 (3-15)
Dimension of enegy consumption relation 11.83+£3.33 12 (3-15)

When comparing the scores obtained from the
Global Climate Change Awareness Scale based on the
participants’ gender, faculty, marital status, income
status, longest place of residence, having a healthcare
professional in the family, or having a family member
working in food, animal, or environmental health,
no statistically significant difference was found
(Table 5). When comparing the scores obtained
from the Global Climate Change Scale based on

the educational status of the participants’ parents,
the sub-factors of the scale and the total scores
were higher in participants with highly educated
parents. (Table 5) Among the participants, those
who believed they were knowledgeable about global
climate change scored higher in sub-factor 1, sub-
factor 4, and total scale scores compared to those
who did not believe they were knowledgeable (in
order of p:0,001, p:0,005, p:0,033) (Table 5).

Table 5. comparison of participants scale scores based on certain characteristics

Characteristics Factor 1° Factor 2° Factor 3¢ Factor 4¢ GCCAS total
Medyan(IQR) |Medyan(IQR) | Medyan(IQR) | Medyan(IQR) | Medyan(IQR)

Gender

Male 36(13) 15(14) 9(6) 13(6) 71(23)

Female 39(18) 18(12) 9(6) 12(6) 77.5(24.75)

p 0.170 0.152 0.660 0.594 0.419

Faculty

Medicine 36(11) 18(12) 9(6) 13(5) 75(22)

Non medicine 38(18) 16.5(14) 9(12) 12(6) 71(29.75)

p 0.835 0.716 0.822 0.282 0.323

Marital status

Single 38(15.75) 18(12) 9(6) 12.5(6) 74(23.75)

Married/divorced/widowed | 37(20.5) 16(9.5) 6(5.5) 9(7.5) 63(36)

p 0.779 0.964 0.052 0.073 0.272

Income level

<17.002 37.5(16.25) 18(12) 9(6) 12(6) 73(23)

17.003-34.004 39(12) 17(14) 8(5) 13(6) 76(25)

>34.005 41(18) 15.5(15.5) 9(10.5) 13.5(6) 72(40)

P 0.762 0.861 0.548 0.874 0.908

Longest lived location

City center 38(17.25) 17(13) 9(6) 12(6) 72(23)
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Table 5. comparison of participants scale scores based on certain characteristics

Characteristics Factor 1° Factor 2° Factor 3¢ Factor 4¢ GCCAS total
Medyan(IQR) |Medyan(IQR) | Medyan(IQR) |Medyan(IQR) | Medyan(IQR)
District 37(13) 18(12) 986) 12(6) 75(23)
Village 42(26) 15(19.75) 7.5(9.75) 14(9) 74(49.25)
p 0.890 0.540 0.796 0.669 0.930
Mother’s education level
Tliterate 30.5(22.5) 12.5(7) 6.5(3.75) 9(7.25)* 63.5(38.5)*
Literate 36(13) 16(9) 7(4.5) 12(6) 70(24.5)
Primary school 39(11) 18(16.5) 9(6) 14(5.25) 78(31.25)
Middle school 42.5(14) 18(15) 8.5(7) 15(5)* 79(30.5)
High school 36(18) 18(12.25) 9(6) 12(6) 73.5(24.75)
University and above 39(13) 17(12.5) 9(7) 13(4.25)* 74(25.25)%
p 0.143 0.107 0.148 0.005 0.045
Father’s education level
Illiterate 19.5(25,75) 12(3) 6(3.75) 8(7.25) 45(33.25)
Literate 27(19) 12(8) 6(6) 7(4)% 59(23)*
Primary school 39(14) 18(13.5) 9(6) 14(6)* 76(29.5)
Middle school 36(15.75) 18(10.5) 7.5(5.75) 12(6) 74(24)
High school 39(16) 18(12) 9(5) 13(6) 73(22)
University and above 39(12.25) 17.5(13) 9(6.25) 13(4)* 76(24.5)*
p 0.164 0.150 0.319 0.020 0.021

Presence of a healthcare
worker in the family

Yes 39(18) 18(12) 9(6) 12(6) 73(26)
No 37.5(13.25) 17(12) 9(6) 12(6) 73.5(22)
p 0.332 0.790 0.433 0.756 0.655

Presence of a family
member working in animal

health

Yes 39.5(16) 15.5(16,5) 9(8.5) 13.5(5.5) 73.5(26.75)
No 38(16.5) 18(12) 9(6) 12(6) 73(23.5)

p 0.566 0.692 0.621 0.731 0.985

Presence of a family
member working in
environmental health

Yes 41 16 9(4) 13 75
No 38(17.25) 18(12) 9(6) 12(6) 74(23)
p 0.940 0.512 0.967 0.875 0.959

Presence of a family
member working in food

health

Yes 36(18) 18(19) 9(8) 13(6) 75(41)
No 38(16.25) 18(12) 9(6) 12(6) 733(23)
p 0.971 0.517 0.633 0.647 0.818

Perception of knowledge on
the one health approach
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Table 5. comparison of participants scale scores based on certain characteristics

Characteristics Factor 1° Factor 2° Factor 3¢ Factor 4¢ GCCAS total
Medyan(IQR) |Medyan(IQR) | Medyan(IQR) | Medyan(IQR) | Medyan(IQR)

Yes 38(15) 22(13.75) 9(6.5) 12(6.5) 82.5(31.5)

No 37(15.5) 17(14) 9(6.75) 12(6) 72(21.75)

Not sure 39(18) 17(11) 9(6) 13(6) 77(26.5)

p 0.988 0.159 0.436 0.654 0.492

Perception of knowledge on

climate change

Yes 39(12)* 17(13.5) 9(6) 13(5.5)* 75(26.5)*

No 27(9)* 18(3) 9(3) 9(5)* 63(33)

Not sure 36(18) 17(10.5) 9(6.5) 12(7)* 70(26.5)*

p 0.001 0.962 0.624 0.005 0.033

*Post hoc analysis of groups with significant differencesa: Effects on the Natural and Human Environment

b: Awareness of Global Organizations and Agreements
c: Underlying Causes
d: Relationship with Energy Consumption

DISCUSSION

In our study, 53% of the participants are medical
faculty students. Of all the students included in the
study, 53.5% stated they were not aware of the “One
Health” concept, 35.5% were unsure, and 11.1%
believed they were knowledgeable. They indicated
their sources of information as part of my education
(15.7%), friends (8.8%), and social media (8.3%).
In a study conducted with senior students from
the faculties of medicine, veterinary medicine, and
environmental engineering at Uludag University
in Bursa in 2023 (n=518), 73.7% of the students
reported not knowing the “One Health” concept (7).
In the same study, 69.1% (n=94) of the students who
had heard of the “One Health” concept during their
undergraduate education acknowledged receiving
education on this topic, with 21.3% citing friends
and 9.6% citing social media as their sources of
information (7). In a study conducted with interns
from the Ege University Faculty of Medicine, 40.2%
of the 316 participants stated they had not heard
of the “One Health” concept before (8). In a study
by Gedik and colleagues involving 165 health
management students, it was found that 75.8% had
not previously heard of the “One Health” concept
9).

In our study, no significant difference was found
between the responses of medical faculty students
and students from other faculties regarding whether
they considered themselves knowledgeable about
the “One Health” concept. It might be expected that
students from the medical faculty would be more
knowledgeable about the “One Health” concept
compared to students from other faculties; however,
the findings do not support this. This finding could
be significant as it suggests insufficient education on
this topic in medical faculties. In questions related to
the scope of Public Health, medical faculty students
were more likely to respond affirmatively. However,
this might not necessarily indicate that they received
education on Public Health since medical faculty
students are generally expected to have more
knowledge on these topics compared to students
from other faculties due to their medical education.

77.9% of the participants in our study believed
they were knowledgeable about global climate change
(GCC). They identified their sources of information
as publications (40.1%) and social media (38.22%).
In a study by Ek et al.,, 75% of the students stated
they had knowledge about GCC, with 78% citing
visual media as their source of information (10). In
research conducted by Uzun, it was found that 50.9%
of the students had no knowledge about GCC (11).
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In a study conducted by Yavuz with medical faculty
students, all students had heard of the concepts of
global warming and climate change before. The most
cited sources of information on climate change were
the internet/social media at 94.5% (12). The majority
of students in the included studies were found to
be knowledgeable about GCC, but the internet/
social media, visual media, and publications were
prominent as sources of information. This is
significant as it suggests that GCC is not sufficiently
covered in students’ education. In our study, students’
awareness of global climate change was found to be
moderate. Their awareness of the sub-dimensions of
impacts on the natural and human environment and
energy consumption was high; awareness in other
sub-dimensions was moderate. In a study conducted
with Giresun University students in 2023 using the
same scale, GCC awareness was also found to be
moderate, with high awareness in the dimensions
of impacts on the natural and human environment
and energy consumption, and moderate awareness
in other sub-dimensions (13). The findings of this
study are similar to ours. Various studies conducted
in our country show that students have heard of the
concept of global climate change, but their levels of
awareness vary. (14-16)

In our study, no significant difference was
found between the scores obtained from the Global
Climate Change Awareness Scale (GCCAS) between
male and female genders. In a study conducted by
Yoriik et al. on university students, male students
were found to have higher scores on the GCCAS
(13). In our study, when comparing the GCCAS
scores of students based on their parents’ education
levels, it was found that the dimension related to
energy consumption and the total scale scores were
higher among those with parents having a higher
level of education. In a 2023 study conducted with
medical faculty students, it was found that students
whose fathers had an education level of high school
or above had a higher knowledge of climate change
(12). This finding suggests that increasing the level
of education, beginning with the family, which is the
smallest and most important unit of society, may

enhance climate change awareness in communities.

A significant difference was observed in the
GCCAS scores among those who believed they had
knowledge about global climate change. Those who
considered themselves knowledgeable obtained
higher scores on the GCCAS. In a study, students
who thought they had the necessary knowledge
and skills to assess the health impacts of climate
change were found to have higher knowledge scores
compared to those who did not perceive themselves
as having the necessary knowledge and skills (12).
Students seeing themselves as competent in this area
could be associated with the level of their existing
knowledge.

In our study, no significant difference was found
between the GCCAS scores of medical faculty
students and students from other faculties. This
finding might suggest that sufficient information is
not provided on global climate change in medical
education. Inastudy conducted in 2023 with students
from the faculties of medicine, environmental
engineering, and veterinary medicine at Uludag
University in Bursa, it was found that environmental
engineering students knew this concept at a higher
rate compared to medical and veterinary medicine
students (7). The differences among faculties might
be related to the emphasis placed on the concept of
climate change in undergraduate education.

Limitations of the study

The limitation of our study is that the survey was
conducted online rather than face-to-face, and
the convenience sampling method was used. To
improve the study, a larger sample and a probabilistic
sampling method are needed.

CONCLUSION

In our study, only 11.1% of university students
consider themselves knowledgeable about the
One Health concept. There is no significant
difference between medical faculties and other
faculties regarding their perception of whether
they are informed about the One Health approach.
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Additionally, there is no significant difference
between medical faculty students and other faculty
students concerning the scores obtained from
the Global Climate Change Awareness Scale. The
students’ awareness of global climate change is at a
moderate level. Their awareness regarding the sub-
dimensions of natural and human environments and
energy consumption is at a high level, while their
awareness of global organizations and agreements
and the causes of climate change is at a moderate
level. It can be stated that there are deficiencies in
undergraduate education, especially in medical
education, regarding the One Health approach and
global climate change. We recommend that more
emphasis be placed on the topics of One Health and
climate change in the undergraduate curriculum.
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Examining the nutritional habits of individuals with moderate and severe covid-19,
evaluation of changing nutritional habits and physical activity behavior after

covid-19.

Determination of changing eating habits with COVID-19

Nilay Caglayan', Erkay Nacar?

Abstract: Objective: This research aimed to examine the eating habits
of adult individuals infected with severe and moderate COVID-19 disease
and to evaluate the changing eating habits and physical activity behaviors
of post-COVID-19 individuals.
Methods: The cross-sectional study included 1340 people over the age
of 18 and had a positive PCR test. The data was collected online with
the ”Google Form”. The obtained data were analyzed with the statistical
package program SPSS 25 (Statistical Package for Social Science). Data
Mean+Standard Deviation and percentage distribution and the Chi-square
test were used in its analysis. p<0.05 significance level was considered
statistically significant.
Results: It was found that the food consumption of 66.7% of the partici-
pants did not change after infection. It has been concluded that individuals
do not pay attention to healthy nutrition after infection.It was found that
71.1% of the individuals didn’t do regular physical activity and this situa-
tion didn’t change after COVID-19.
Conclusion: In line with the results obtained from the study, it is neces-
sary to pay attention to the nutritional habits and physical activity status of
individuals. Nutrition education should be provided by dietitians, accurate
information should be provided by physical therapists to increase physical
activity.
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COVID-19 (Coronavirus Disease-2019) is a serious
public health problem caused by SARS-CoV-2. Cases
of pneumonia have been recorded in the Chinese
city of Wuhan, Hubei province in 2019 (1). The first
cases in Turkey appeared on March 10, 2020. On the
same date, it was declared a pandemic by the World
Health Organization (WHO)(2, 3). COVID-19 has
appeared asymptomatic or with symptoms such
as cough, joint pain, fever and respiratory failure
(4). Close contact (direct or indirect by touching
the mouth, nose and eyes with the hands after
touching the infected surface) and the droplet
route (droplets thrown into the air during sneezing,
coughing and speech) have been identified as the
route of transmission of the disease(5). In order to
prevent the transmission and spread of COVID-19,
it is recommended to pay attention to hygiene
conditions, wear a mask and act in accordance with
social distancing rules(6). If infection transmission
could not be prevented, treatment was carried out
for the symptoms that occurred and it was aimed to
prevent complications that may arise in this process.
In addition, individuals have been encouraged to
adopt a healthy lifestyle in order to strengthen their
immune systems(7).

Within the scope of a healthy lifestyle; it has
been proposed to implement an order in which an
adequate level of sleep is provided, adequate and
balanced nutrition is based, and a physically active
life is adopted. It has been found that lifestyle changes
are a factor that should be taken into account the
predisposition to COVID-19 infection and the effect
on the healing process(8). In order for individuals to
prefer an active life, adults have been recommended
at least 150-300 minutes of moderate-intensity or
at least 75-150 minutes of intense physical activity
per week(9). In addition, it has been stated that the
sedentary lifestyle can be changed by simple changes
such as providing transportation on foot and using
stairs in daily life(10). The changing circadian
rhythm and falling sleep quality of individuals have
also negatively affected immunity, increasing the
risk of COVID-19(11). It has been recommended

that an adult should sleep for 7.5-8 hours in order
to have an adequate sleep level(12). The nutrition
model adopted on the basis of healthy nutrition
and nutrient diversity by ensuring an adequate and
balanced diet by taking the energy and nutrient
elements needed by the body in sufficient quantities
and in such a way that they are used appropriately
has also become an important basis for a healthy
lifestyle(13).

As a healthy nutrition model, the "Four-Leaf
Clover” model and the "Healthy Eating Plate” model
were presented as examples for individuals(13).
In addition, for the COVID-19 period, the World
Health Organization (WHO) has recommended the
consumption of protein-containing foods such as
meat-eggs-milk, fruits and vegetables, cereals and
legumes, foods that are low in fat, salt and sugar
content and a diet rich in unsaturated fatty acids
every day. In order to minimize the loss of vitamins,
he recommended not cooking fruits and vegetables,
limiting the amount of caffeine consumed, and
not consuming foods with high fat and sugar
content(14). The Turkish Dietitians Association
(TDD), has proposed to model the Healthy Eating
Plate based on adequate and balanced nutrition. It
hasbeen reported that the consumption of vegetables
and fruits ,which are quite rich in vitamins and
minerals, should be according to the season, should
be eating fish on two days of the week, and quality
protein sources and legumes should be included in
the nutrition stroy every day. During this period,
limiting sugar and sugary foods that raise blood sugar
rapidly, products and breads prepared with white
flour, excessively salty and fatty foods and alcohol
consumption were indicate(15). On the other hand,
the Food and Agriculture Organization(FAO) drew
attention to the consumption of vegetables and fruits
with a rich content of vitamins, minerals and fiber.
Whole grains and oil seeds, which have a healthy fat
content, supported immunity due to the unsaturated
fatty acid content. It also recommended that the fat,
sugar and salt content of foods be examined, that
these nutrients be limited when making choices,
that regular water consumption be abundant and



- 156 -

Determination of changing eating habits with COVID-19

Scientific Reports in Medicine, 2024; 1(3): 154-164

alcohol consumption be moderate. FAO also puts
food safety at the forefront in the declaretion it has
issued. In order to ensure food safety, clean use of
the environment in which food is prepared and
cooked, separate cooking and storage of raw and
cooked foods, clean water use, cooking and storage
of foods at a safe and appropriate temperature were
also mentioned(16).

The aim of this study is to evaluate the changing
eating habits and physical activity behaviors of
adult individuals infected with severe and modarete
COVID-19 disease after COVID-109.

METHODS

The study was conducted as a cross-sectional
research. This study was conducted with 1340
volunteer participants aged 18 years and older who
were exposed to COVID-19 infection living in any
province of Turkey. When including participants in
the study, having experienced COVID-19 infection
at least once was considered sufficient. The study
was conducted between May 2022 and February
2023. Consent was obtained from the participants
that they were volunteers. For this study, permission
was obtained from the ........ University Non-
Interventional Clinical Research Ethics Committee
dated 01.06.2022 and numbered 2022/964. An online
questionnaire prepared by the researcher was sent to
the participants who volunteered. The survey which
it is concent of questions with sociodemographic
characteristics of individuals (age, sex, occupation,
(body
weight(kg) and height(m)), changing eating habits

etc.), anthropometric  measurements
and physical activity status were questioned. The
survey forms were completed online in accordance
with the personal statements of the participants.
Based on the data from the study assessing the
relationship between changing eating habits and

physicial activity during the COVID-19 pandemic,

the sample size (power analysis) required to achieve
a 95% confidence interval and 80% power was
calculated to be at least 1252 participants. The study
was completed with 1340 volunteer participants.

Statistical analysis

The data obtained as a result of the research were
analyzed using the statistical package program
SPSS 25 (Statistical Package for Social Science).
In the analysis of the study data, percentile, mean,
lower value, upper value, standard deviation were
used. The Chi-square test was applied in the data
analysis. A p-value <0.05 was considered statistically
significant.

RESULTS

The demographic characteristics of the individuals
who have undergone COVID-19 are given in Table 1.
Among the participants, 60.4% are women (n=810)
and 39.4% are men (n=530). The average age of the
participants is 35.15 + 11.97 years, with an age range
of 18 to 85 years. A statistically significant difference
was found between sex and age. (p<0,001) Of the
individuals included in the study, 60.9% are married,
while 39.1% are single. A statistically significant
difference was not found between marital status
and sex. (p=0,440) While 17.8% of the participants
have graduate postgraduate degree, 59% of them
are university graduates. Individuals with a high
school education level accounted for 17.8% of the
participants, while individuals with an primary-
secondary school education accounted for 5.4%.A
statistically significant difference was found between
educational status and sex. (p<0,001) The study
participants include 297 individuals with chronic
diseases, while 1,043 individuals do not have any
chronic diseases. A statistically significant difference
was not found between chronic illness status and
sex. (p=0,159)
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TABLE 1. Demographic characteristics of the participants

Female(n=810) Male (n=530) Total(n=1340) P*
n % n % n % 0,001
Age 18-24 144 17,8 81 15,3 225 16,8
25-64 660 81,5 431 81,3 1091 81,4
65 and 65+ 6 0,7 18 3,4 24 1,8
Marital status Married 500 61,7 316 59,6 816 60,9 0,440
Single 310 38,3 214 40,4 524 39,1
Educational Primary/Secondary School |33 4,1 40 7,5 73 5,4 <0,001
status
High School 117 14,4 122 23 239 17,8
University 505 62,3 285 53,8 790 59
Postgraduate Studies 155 19,1 83 15,7 238 17,8
Chronic illness No chronic illness 190 23,5 107 20,2 297 22,2 0,159
status
Has a chronic illness 620 76,5 423 79,8 1043 77,8

*p<0,05 is considered statistically significant. *Chi-square test was used

The change in body weight of participants after
contracting COVID-19 is shown in Table 2. Among
the participants who reported an increase in body
weight, 218 (73.6%) were women and 78 (26.4%)
were men. Among those who reported a decrease
in body weight, 199 (63.2%) were women and 116

(36.8%) were men. Those who reported no change
in body weight included 393 (53.9%) women and
336 (46.1%) men. When the data were examined, a
statistically significant difference was found between
sex and the change in body weight after COVID-19
infection (p < 0.001).

TABLE 2. Body weight change of participants after COVID-19 infection

Increased Decreased Unchanged p*
n % n % n %
Sex Female 218 73,6 199 63,2 393 53,9 <0,001
Male 78 26,4 116 36,8 336 46,1

*p<0,05 is considered statistically significant. *Chi-square test was used

In addition to nutrition habits, the study also
investigates the physical activity habits of the
participants. The distribution of the obtained data by
sex is presented in Table 3. Among the participants,
953 (71.1%) do not engage in regular physical activity
or sports and prefer a sedentary lifestyle.

When examining the number of meals consumed
daily, the majority of participants (25.6%) followed
a routine of 2 main meals and 1 snack. The least
common choice, with 2.1%, was eating only one
meal a day. A total of 62 participants (4.6%) preferred
the Mediterranean diet structure, consisting of 3

main meals and 3 snacks. The majority of female
participants (25.9%) preferred 2 main meals and
1 snack, while the majority of male participants
(28.3%) preferred 3 main meals. The other most
commonly preferred meal patterns were: 2 main
meals (21%) and 3 main meals (20.1%). Those who
preferred 3 main meals and 2 snacks made up 10.1%
of the participants, while those who preferred 2
main meals and 2 snacks accounted for 16.5% of the
participants.
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TABLE 3. Physical activity and eating habits accord to sex

Female(n=810) Male (n=530) Total(n=1340)
n % n % n %
Regular physical activity/ | Yes 206 25,4 181 34,2 387 28,9
sports participation status
No 604 74,6 349 65,,8 953 71,1
The number of daily 3 main meals + 3 snacks |45 5,6 17 3,2 62 4,6
meals
3 main meals + 2 snacks |87 10,7 48 9,1 135 10,1
3 main meals 120 14,8 150 28,3 270 20,1
2 main meals + 2 snacks |158 19,5 63 11,9 221 16,5
2 main meals + 1 snack 210 25,9 133 25,1 343 25,6
2 main meals 176 21,7 105 19,8 281 21
1 main meal 14 1,7 14 2,6 28 2,1

The changes in food consumption among
contracting COVID-19 are
presented in Table 4. Among those whose food

participants after
consumption increased, 198 (73.6%) were women
and 71 (26.4%) were men. Among those whose
food consumption decreased, 113 (63.8%) were
women and 64 (36.2%) were men. Among those
whose food consumption remained unchanged,
499 (55.8%) were women and 395 (44.2%) were
men. When examining the data, a statistically
significant difference was found between sex and
food consumption (p < 0.001).

Regarding marital status, among those whose
food consumption increased, 147 (54.6%) were
married and 122 (45.4%) were single. Among those
whose food consumption decreased, 94 (53.1%) were
married and 83 (46.9%) were single. Among those
whose food consumption remained unchanged, 575
(64.3%) were married and 319 (35.7%) were single. A
statistically significant difference was found between
marital status and food consumption (p = 0.001).

As for education level, among those whose food
consumption increased, 10 (3.7%) had completed
elementary/secondary school, 37 (13.8%) were
high school graduates, 168 (62.5%) had a university

degree, and 54 (20.1%) had a postgraduate degree.
Among those whose food consumption decreased,
17 (9.6%) had completed elementary/secondary
school, 31 (17.5%) were high school graduates, 98
(55.4%) had a university degree, and 31 (17.5%)
had a postgraduate degree. Among those whose
food consumption remained unchanged, 46 (5.1%)
had completed elementary/secondary school, 171
(19.1%) were high school graduates, 524 (58.6%)
had a university degree, and 153 (17.1%) had a
postgraduate degree. No statistically significant
difference was found between education level and
food consumption (p = 0.052).

Regarding chronic diseases, 65 individuals
(24.2%) whose food consumption increased reported
having a chronic illness, while 204 (75.8%) did not.
Among those whose food consumption decreased,
43 (24.3%) had a chronic illness and 134 (75.7%)
did not. Among those whose food consumption
remained unchanged, 189 (21.1%) had a chronic
illness and 705 (78.9%) did not. No statistically
significant difference was found between food
consumption and the presence of chronic diseases
(p = 0.436).
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TABLE 4. Changes in food consumption after contracting COVID-19 based on descriptive characteristics

Increased Decreased Unchanged p*
n % n % n %
Sex Female 198 73,6 113 63,8 499 55,8 <0,001
Male 71 26,4 64 36,2 395 44,2
Marital status | Married 147 54,6 94 53,1 575 64,3 0,001
Single 122 45,4 83 46,9 319 35,7
Educational Primary/Secondary 10 3,7 17 9,6 46 5,1 0,052
status School
High School 37 13,8 31 17,5 171 19,1
University 168 62,5 98 55,4 524 58,6
Postgraduate Studies |54 20,1 31 17,5 153 17,1
Chronic illness | No chronic illness 65 24,2 43 24,3 189 21,1 0,436
status
Has a chronic illness 204 75,8 134 75,7 705 78,9

*p<0,05 is considered statistically significant. *Chi-square test was used

The changes in physical activity/sport status of
participants after COVID-19 are presented in Table
5. Among individuals whose physical activity/sport
status increased, 51 (60%) were women and 34 (40%)
were men. Among those whose physical activity/
sport status decreased, 166 (69.5%) were women and
73 (30.5%) were men. Among those whose physical
activity/sport status remained unchanged, 593
(58.4%) were women and 423 (41.6%) were men.
Upon analysis, no statistically significant difference
was found between sex and physical activity/sport
status (p = 0.007).

Regarding marital status, among those whose
physical activity/sport status increased, 37 (43.5%)
were married and 48 (56.5%) were single. Among
those whose physical activity/sport status decreased,
130 (54.4%) were married and 109 (45.6%) were
single. Among those whose physical activity/sport
status remained unchanged, 649 (63.9%) were
married and 367 (36.1%) were single. A statistically
significant difference was found between marital
status and physical activity/sport status (p < 0.001).

In terms of education level, among those whose
physical activity/sport status increased, 4 (4.7%) had
completed elementary/secondary school, 10 (11.8%)
were high school graduates, 50 (58.8%) had a

university degree, and 21 (24.7%) had a postgraduate
degree. Among those whose physical activity/
sport status decreased, 5 (2.1%) had completed
elementary/secondary school, 33 (13.8%) were
high school graduates, 150 (62.8%) had a university
degree, and 51 (21.3%) had a postgraduate degree.
Among those whose physical activity/sport status
remained unchanged, 64 (6.3%) had completed
elementary or middle school, 196 (19.3%) were
high school graduates, 590 (58.1%) had a university
degree, and 166 (16.3%) had a postgraduate degree.
No statistically significant difference was found
between education level and physical activity/sport
status (p = 0.009).

Regarding chronic diseases, among those whose
physical activity/sport status increased, 15 (17.6%)
had a chronic illness and 70 (82.4%) did not. Among
those whose physical activity/sport status decreased,
72 (30.1%) had a chronic illness and 167 (69.9%)
did not. Among those whose physical activity/
sport status remained unchanged, 210 (20.7%)
had a chronic illness and 806 (79.3%) did not. A
statistically significant difference was found between
physical activity/sport status and the presence of
chronic diseases (p = 0.005).
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TABLE 5. Changes in physical activity/sport status after contracting COVID-19 based on descriptive

characteristics.
Increased Decreased Unchanged p*
n % n % n %
Sex Female 51 60 166 69,5 593 58,4 0,007
Male 34 40 73 30,5 423 41,6
Marital status | Married 37 43,5 130 54,4 649 63,9 <0,001
Single 48 56,5 109 45,6 367 36,1
Educational Primary/Secondary 4 4,7 5 2,1 64 6,3 0,009
status School
High School 10 11,8 33 13,8 196 19,3
University 50 58,8 150 62,8 590 58,1
Postgraduate Studies |21 24,7 51 21,3 166 16,3
Chronic illness | No chronic illness 15 17,6 72 30,1 210 20,7 0,005
status
Has a chronic illness |70 82,4 167 69,9 806 79,3

*p<0,05 is considered statistically significant. *Chi-square test was used

The changes in dietary habits of participants
after COVID-19 are presented in Table 6. Among
individuals who started eating more healthily, 325
(58.6%) were women and 485 (61.8%) were men.
Among those who did not pay attention to healthy
eating, 230 (41.4%) were women and 300 (38.2%)
were men. The data indicate that there was no
statistically significant difference between sex and
the preference for healthy eating after COVID-19 (p
=0.234).

Regarding marital status, among those who
started eating more healthily, 348 (62.7%) were
married and 207 (37.3%) were single. Among
those who did not pay attention to healthy eating,
468 (59.6%) were married and 317 (40.4%) were
single. The data show that there was no statistically
significant difference between marital status and the
preference for healthy eating after COVID-19 (p =
0.256).

In terms of education level, among those who
started eating more healthily, 38 person (6.8%) had
completed elementary/secondary school, 82 person
(14.8%) were high school graduates, 320 (57.7%)
had a university degree, and 115 (20.7%) had a
postgraduate degree. Among those who did not pay
attention to healthy eating, 35 (4.5%) had completed
elementary or middle school, 157 (20%) were high
school graduates, 470 (59.9%) had a university
degree,and 123 (15.7%) had a postgraduate degree. A
statistically significant difference was found between
education level and the preference for healthy eating
after COVID-19 (p = 0.003).

Regarding chronic diseases, among those who
started eating more healthily, 137 (24.7%) had a
chronic illness, and 418 (75.3%) did not. Among
those who did not pay attention to healthy eating,
160 (20.4%) had a chronic illness, and 625 (79.6%)
did not. The data indicate that there was no
statistically significant difference between having a
chronic illness and the preference for healthy eating
after COVID-19 (p = 0.071).
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TABLE 6. Changes in nutritional status after contracting COVID-19 based on descriptive characteristics

I started eating more | I didn’t pay attention to | p*
healthily. healthy eating.
n % n %
Sex Female 325 58,6 230 41,4 0,234
Male 485 61,8 300 38,2
Marital status Married 348 62,7 468 59,6 0,256
Single 207 37,3 317 40,4
Educational status | Primary/Secondary School |38 6,8 35 4,5 0,003
High School 82 14,8 157 20
University 320 57,7 470 59,9
Postgraduate Studies 115 20,7 123 15,7
Chronic illness No chronic illness 137 24,7 160 20,4 0,071
status
Has a chronic illness 418 75,3 625 79,6

*p<0,05 is considered statistically significant. *Chi-square test was used

DISCUSSION

COVID-19 is a serious public health problem that
surrounds the whole world. Various measures are
being taken to prevent the transmission and spread
of infection. These measures have led to lifestyle
changes among individuals, changes in physical
activity behaviors and eating habits have been
observed.

Changes in body weight have been observed in
individuals based on their altered eating habits after
contracting COVID-19. A study conducted by Di
Renzo and et al, which included 3,533 participants,
found that 48.6% of the participants experienced
an increase in body weight(17). A study conducted
with 150 participants with type 2 diabetes reported
a 19% increase in body weight due to changes in
eating habits(18). A comprehensive study conducted
in Turkey examining changes in eating habits due to
pandemic restrictions found that 38% of participants
experienced an increase in body weight(19) As a
result of the study;, it is believed that there was no
change in the participants’ body weight, considering
that the group involved had a high level of education
and a high level of awareness, which is thought to
be inconsistent with the literature. A significant
relationship was found between body weight change
and sex (p<0.001), with a higher proportion of

women experiencing an increase in body weight.

Due to the increase in time spent at home,
particularly in the kitchen, as part of COVID-19
measures, food consumption has also been affected.
In a study by Ersoy and Pinar, which examined
food consumption during the quarantine period, it
was found that 70.4% of individuals increased their
food consumption(20). The level of immunity is
important to fight COVID-19 infection. Adequate
and balanced nutrition, which supports immunity
and forms the basis of a healthy diet. In order to
achieve an adequate and balanced diet, a person
should take the appropriate amount of nutrients
at the appropriate time for himself. A meal plan
with correctly determined timing and portion sizes
should be implemented to achieve this. A study has
found that there was a reduction in the number of
meals after the pandemic (21). As a result of the
study conducted by Ammar and et al, it was found
that individuals lost control of eating and there was
an increase in the number of meals (22). Although
food consumption did not change in the study, there
was no statistically significant difference between
educational status (p=0.052) and chronic disease
(p=0.436). However, differences were found in the
changes in food consumption of individuals during
this period depending on sex (p<0.001) and marital
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status (p=0.001). Upon examining the data, it was
found that married individuals and women increased
their food consumption more than single individuals
and men, respectively. This may be attributed to the
possibility that married individuals and women tend
to lead a more regular lifestyle.

During the COVID-19 pandemic, it was
recommended to avoid a sedentary lifestyle, with
exercises to be performed at home (30 minutes per
day of moderate-intensity or 20 minutes per day of
vigorous-intensity) (23). The study conducted by
Ozenoglu and colleagues found a decrease in the
participants’ physical activity levels (19). As a result
of a systematic review, the common finding among
the 66 studies examined was a decrease in physical
activitylevels (24). A study conducted with university
students found an increase in physical activity
levels (25). Upon examining the study, a significant
difference was found between physical activity levels
and all parameters. Among individuals with changes
in physical activity/sport status, women showed a
greater decrease in physical activity/sport compared
to men (p=0.008), and married individuals showed
a greater decrease compared to single individuals
(p<0.001) As education level increased, individuals’
participation in physical activity/sport decreased.
Among individuals with changes in physical activity/
sport status, those without chronic diseases showed a
greater increase in physical activity/sport compared
to those with chronic diseases (p=0.005).

In a study conducted in Italy, it was found that
37.4% of the 3,533 participants preferred healthier
foods, while 35.8% preferred less healthy foods
(17). Another study conducted in Mexico reported
that 37.2% of the participants exhibited less healthy
eating behaviors (26). In this study conducted in
Turkey, participants reported adopting less healthy
eating habits. However, no statistically significant
differences were found between changing eating
habits and sex (p=0.234), marital status (p=0.256),
and the presence of chronic diseases (p=0.071).
However, a significant difference was found between
changing eating habits and education level (p=0.003).
As education level increased, less attention was

paid to healthy eating. Additionally, differences in
individuals’ income levels may have influenced their
access to healthy foods.

Limitations of study

This study was conducted online, and individuals’
self-reports were considered accurate. Therefore,
effects such as information and recall biases
may occur, and participants may have provided
inaccurate responses. Additionally, the condition
of individuals who have experienced multiple
COVID-19 infections was not assessed.

CONCLUSION

It has been observed that COVID-19 infection
has both direct and indirect effects on individuals’
lifestyles. The measures taken against the infection
have had an impact on individuals’ eating habits and
physical activity levels. This study, which analyzes
the changes in eating habits and physical activity
behaviors of individuals who have contracted
COVID-19, found that participants did not pay
attention to healthy eating and physical activity after
the infection. The effects of regular physical activity
on health preservation and enhancement have been
clinically proven. To help individuals minimize
these negative effects and increase their awareness,
nutrition education could be provided by dietitians,
and education on physical activity behaviors could
be organized by physiotherapists. Further research
in this area could be conducted. This would
be beneficial for gaining more knowledge and
increasing awareness regarding preventive measures
for future epidemic diseases.
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Stenting vs. Surgery in Carotid Stenosis: Age and Risk Considerations

Burak Toprak', Cise Kanat Toprak?

Abstract: Objective:The objective of this review is to evaluate the clini-
cal outcomes, safety, and efficacy of carotid artery stenting (CAS) com-
pared to carotid endarterectomy (CEA) in the management of carotid ar-
tery stenosis, with a focus on risk stratification based on patient age and
symptomatic status. This stratification is essential to ensure personalized
treatment and improve clinical outcomes.
Methods:The review includes a comprehensive analysis of randomized
controlled trials (RCTs) and meta-analyses comparing CAS and CEA in
both symptomatic and asymptomatic patients. Particularly, recent meta-
analyses, such as the one conducted by Miiller et al. (2021), have pro-
vided more granular data on the differential outcomes of CAS and CEA
in various patient subgroups, further informing clinical decision-making.
Key endpoints include perioperative stroke, myocardial infarction (MI),
and restenosis rates. Secondary outcomes such as quality of life and pro-
cedural recovery times were also considered in certain trials, providing a
broader perspective on patient outcomes.
Results:The results indicate that CAS carries a higher periprocedural
stroke risk compared to CEA, particularly in older patients, whereas CEA
is associated with a higher risk of perioperative MI. Long-term follow-up
data show elevated restenosis rates after CAS. Meta-analyses show that
Carotid Endarterectomy (CEA) significantly reduces the risk of periope-
rative stroke, particularly in patients over 70 years of age, highlighting
the critical role of age in determining procedural outcomes and long-term
success rates. Long-term follow-up data suggests that CAS is associated
with higher restenosis rates compared to CEA, especially in patients with
significant plaque calcification. This finding underscores the importance
of thorough preoperative imaging and careful patient selection when op-
ting for CAS, particularly in high-calcification cases.
Conclusion: While CAS is a viable option for younger, low-risk patients,
CEA remains the preferred choice for older individuals due to its lower
stroke risk and well-established efficacy. Personalized treatment decisions
should be based on individual patient characteristics, including age, co-
morbidities, and anatomical factors.
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Abbreviations and acronyms:

CAS: Carotid Artery Stenting

CEA: Carotid Endarterectomy

MI: Myocardial Infarction

RCT: Randomized Controlled Trial
TIA: Transient Ischemic Attack

NASCET: North American Symptomatic Carotid
Endarterectomy Trial

ECST: European Carotid Surgery Trial

CREST: Carotid Revascularization

Endarterectomy vs. Stenting Trial
ICSS: International Carotid Stenting Study
AHA: American Heart Association
ASA: American Stroke Association
TCAR: Transcarotid Artery Revascularization
CPD: Cerebral Protection Device
MRA: Magnetic Resonance Angiography
CTA: Computed Tomography Angiography

INTRODUCTION

Carotid artery stenosis represents a significant risk
factor for ischemic stroke and remains a primary
cause of morbidity and mortality worldwide. Despite
advancements in medical therapy, the optimal
management of this condition remains a subject of
intense debate, particularly in balancing procedural
risks with long-term outcomes. Treatment for carotid
stenosis includes both carotid endarterectomy
(CEA), a traditional surgical procedure, and carotid
artery stenting (CAS), a less invasive endovascular
approach. Each of these interventions has its
distinct advantages and potential risks, which must
be carefully weighed based on patient-specific
characteristics and procedural goals. The choice
between CAS and CEA has generated considerable
debate, as both techniques present distinct risks and
benefits based on patient-specific characteristics,
such as age, comorbidities, and anatomic
considerations. Recent updates in the American

Heart Association (AHA) and European Society for

Vascular Surgery (ESVS) guidelines emphasize the
importance of individualized treatment, with new
recommendations focusing on risk-based decision-
making, particularly in older populations and high-
risk anatomical cases.

CEA has long been the gold standard for
symptomatic carotid stenosis due to its robust long-
term efficacy in preventing recurrent strokes, with
evidence spanning several decades. For instance,
randomized controlled trials such as the North
American Symptomatic Carotid Endarterectomy
Trial (NASCET) and the European Carotid Surgery
Trial (ECST) demonstrated that CEA significantly
reducedtheriskof strokein patients with symptomatic
high-grade carotid stenosis (1,2). CAS, introduced
as a minimally invasive alternative, has gained favor
particularly for patients who are at high surgical
risk or who have anatomical factors unfavorable for
surgery, such as high carotid bifurcation or complex
cervical anatomy (3). However, its long-term safety
and efficacy, particularly in high-risk populations,
remain areas of active investigation.

Several studies, including the CREST (Carotid
Revascularization Endarterectomy vs. Stenting
Trial) and ICSS (International Carotid Stenting
Study), have provided comparative insights on the
efficacy of CAS and CEA. CREST, one of the largest
randomized trials, found that both procedures were
effective in reducing stroke risk over the long term.
However, specific differences emerged, particularly
in perioperative outcomes: CEA was associated with
a lower risk of periprocedural stroke, while CAS
had a lower incidence of periprocedural myocardial
infarction (MI), highlighting the procedural trade-
offs between these two treatments (3,4). Long-term
data indicate that CEA provides superior stroke
prevention compared to CAS, particularly in patients
with symptomatic carotid artery stenosis (5). CEA is
associated with a higher incidence of perioperative
myocardial infarction, while CAS offers a reduced
risk of this complication, making it more suitable for
younger patients (6).

The development of cerebral protection devices
(CPDs) has improved the safety profile of CAS,
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mitigating risks related to embolic stroke, a concern
especially prevalent in older patients undergoing
the procedure. There is evidence suggesting that the
learning curve associated with CAS may contribute
to higher complication rates in centers with less
experience, although these rates decline as operators
become more proficient (6). This advancement has
made CAS more accessible for a broader range of
patients. Nevertheless, studies continue to show that
CEA may be preferable for older patients and those
with increased plaque burden or calcification, given
its lower stroke risk profile in these groups (1,2,4).
In older patients, particularly those over 75 years,
studies have shown that the risk of embolic stroke
during CAS is significantly higher compared to
CEA, despite the use of cerebral protection devices
(4).

In light of these findings, clinical guidelines,
including those from the American Heart Association
(AHA) and American Stroke Association (ASA),
suggest that treatment decisions be tailored to
individual risk profiles. CAS is recommended for
patients who are poor surgical candidates due to
high-risk anatomical or clinical characteristics,
whereas CEA remains the preferred choice for
symptomatic patients without significant surgical
contraindications (3). The decision-making process
thus requires a nuanced understanding of patient
anatomy, comorbidity burden, and procedural risk,
underscoring the importance of a patient-centered
approach in managing carotid artery stenosis.
Current guidelines emphasize the importance
of individualized treatment, tailoring the choice
between CEA and CAS based on patient-specific
factors such as age, comorbidities, and plaque
morphology (2).

ETIOLOGY AND PATHOPHYSIOLOGY

Carotid artery stenosis (CAS) primarily results
from atherosclerosis, which involves the progressive
accumulation of lipids, inflammatory cells, and
connective tissue within the arterial wall. This plaque
buildup narrows the arterial lumen, impeding blood

flow to the brain and raising the risk of ischemic stroke
due to either thromboembolism or plaque rupture
(4). Atherosclerotic changes in the carotid arteries
are frequently associated with systemic conditions
such as hypertension, hyperlipidemia, diabetes,
and smoking, all of which contribute to endothelial
dysfunction and promote atherogenesis(1,2).

In the pathophysiological progression of carotid
atherosclerosis, plaque instability plays a crucial
role. Unstable plaques—characterized by a lipid-
rich core, thin fibrous cap, and infiltration of
inflammatory cells—are more prone to rupture,
releasing embolic debris into cerebral circulation,
which can lead to transient ischemic attacks (TTA)
or strokes. Studies have demonstrated that plaques
with higher inflammatory cell infiltration and
neovascularization, which develop as the plaque
matures, are more vulnerable to rupture and
therefore more likely to result in symptomatic CAS
(3).

Hemodynamic forces also play a significant
role in CAS pathophysiology. High shear stress at
arterial bifurcations, such as the common carotid
artery bifurcating into the internal and external
carotid arteries, predisposes these areas to plaque
formation. Regions of low shear stress tend to
accumulate atherogenic lipoproteins, which initiate
and propagate the atherosclerotic process. This
phenomenon partly explains why the carotid
bifurcation is a common site for stenosis, and
understanding this mechanism is crucial in assessing
both risk and treatment strategies for CAS (1,2).

In advanced cases, calcification of the arterial
wall adds to plaque burden, making the stenosis
rigid and difficult to treat, especially for stenting
procedures. This calcified plaque limits arterial
compliance, increases the risk of embolization during
endovascular procedures, and complicates the
deployment of stents. Hence, patients with heavily
calcified lesions are often more suitable candidates
for carotid endarterectomy (CEA) than for carotid
artery stenting (CAS), which is more effective in
pliable vessels with lower calcific burden (4).
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Recent research has also highlighted genetic
factors that may predispose certain individuals to
atherosclerosis and CAS. Gene variants affecting
lipid metabolism, inflammation regulation,
and endothelial function can exacerbate plaque
formation and contribute to carotid artery stenosis
in predisposed individuals. Such findings underline
the complexity of CAS as a disease of multifactorial
origin, where both environmental and genetic

influences contribute to its development (3,4).

In summary, carotid artery stenosis is a complex,
multifactorial condition involving a combination
of atherosclerotic processes, hemodynamic stress,
plaque instability, and calcification. Understanding
these pathophysiological mechanisms is vital for
tailoring treatment approaches and determining the
most appropriate intervention, whether it be CAS or
CEA, based on individual patient risk factors.

DIAGNOSIS AND CLINICAL FINDINGS

Diagnosis of carotid artery stenosis begins with
a clinical assessment for risk factors such as age,
diabetes,
smoking. Initial non-invasive imaging is typically

hypertension, hyperlipidemia, and
done with duplex ultrasonography, which provides
information on both blood flow and plaque
morphology, making it the preferred first-line tool
due to its high sensitivity and specificity (1,2).

For further anatomical detail, particularly in
symptomatic patients or when surgical intervention
is being considered, advanced imaging modalities
such as magnetic resonance angiography (MRA)
and computed tomography angiography (CTA)
are recommended. These techniques offer superior
spatial resolution and are valuable in evaluating
the extent of stenosis, plaque characteristics, and
intracranial vascular conditions. CTA is particularly
advantageous for assessing plaque calcification and
ulceration, while MRA is more appropriate for
patients with contraindications to contrast agents
(3,4).

Symptomatic carotid artery stenosis may present
as transient ischemic attacks (TIA), amaurosis fugax,

or ischemic strokes, all of which require prompt
evaluation. Research emphasizes that symptomatic
patients, particularly those with high-grade stenosis,
have a substantially elevated stroke risk if left
untreated. Clinical guidelines strongly advocate for
intervention in these cases, with revascularization
within two weeks of symptom onset shown to
significantly reduce recurrent stroke risk(1,2,4).

Emerging biomarkers, such as inflammatory

markers and imaging markers like plaque

neovascularization on contrast-enhanced
ultrasound, are being explored to identify high-
risk asymptomatic patients, providing potential for

earlier and more precise treatment approaches (3).

THERAPEUTIC APPROACHES

The management of carotid artery stenosis involves
both medical therapy and surgical intervention,
tailored to the individual patient’s risk profile,
severity of stenosis, and symptomatic status. Medical
management primarily includes aggressive risk factor
modification, with a focus on antiplatelet therapy,
statins, and lifestyle changes. Aspirin or clopidogrel
is routinely prescribed to reduce thromboembolic
events, while statins are essential for managing

hyperlipidemia and stabilizing atherosclerotic
plaques (1,2,4).
Surgical interventions, specifically carotid

endarterectomy (CEA) and carotid artery stenting
(CAS), are indicated based on the patient’s clinical
presentation. CEA has established itself as the gold
standard for symptomatic patients with significant
stenosis (>70%) due to its proven efficacy in reducing
the risk of recurrent stroke (3). Meanwhile, CAS is
increasingly utilized in high-risk surgical candidates
or patients with unfavorable anatomy for CEA,
owing to its minimally invasive nature and quicker
recovery times (4).

Recent advancements in endovascular techniques
have further expanded treatment options. The
introduction of transcarotid artery revascularization
(TCAR) combines the benefits of CAS while reducing
the risk of embolic complications. TCAR employs



Scientific Reports in Medicine, 2024; 1(3): 165-172

- 169 -

Toprak & Toprak

direct carotid access and cerebral protection devices,
offering a compelling alternative for patients at high
risk for traditional surgical interventions (1,2).

The choice between CEA and CAS should be
informed by a thorough assessment of the patient’s
individual risk factors, including age, comorbid
conditions, and anatomical considerations.
Guidelines from the American College of Cardiology
(ACC) and the American Heart Association (AHA)
recommend a personalized approach, emphasizing
that both procedures have distinct advantages based

on the patient’s unique circumstances (3,4).

In summary, the therapeutic landscape for
carotid artery stenosis is multifaceted, integrating
medical management and surgical interventions
tailored to individual patient profiles, with
ongoing advancements in endovascular techniques

enhancing treatment efficacy and safety.

DISCUSSION

The debate between carotid artery stenting (CAS)
and carotid endarterectomy (CEA) is multifaceted,
with each approach showing distinct advantages
depending on patient characteristics such as age,
symptomatic status, and comorbidities. In younger,
lower-risk patients, CAS is often favored for its
minimally invasive nature, which is associated with
areduced risk of myocardial infarction (MI) (5). Age
remains a critical factor in determining treatment
outcomes, with CEA favored in older patients due
to its lower stroke risk, while CAS may be more
suitable for younger patients (8). However, literature
indicates that periprocedural stroke rates for CAS
are consistently higher than for CEA, particularly
in patients over 70, who are more vulnerable to
age-related complications and embolization (9).
Meta-analyses show that Carotid Endarterectomy
(CEA) significantly reduces the risk of perioperative
stroke, particularly in patients over 70 years of age,
highlighting the critical role of age in determining
procedural outcomes and long-term success rates
(8).

Meta-analyses, including the CREST (Carotid
Revascularization Endarterectomyvs. Stenting Trial),

highlight that while CAS and CEA yield comparable
long-term outcomes for stroke prevention, the
specific risks associated with each procedure vary
significantly (5,7). CEA is typically associated with
lower perioperative stroke risks, establishing it as
the standard treatment for older and symptomatic
patients. Conversely, studies show that while CAS
reduces MI risk, it presents higher rates of restenosis
in long-term follow-ups compared to CEA (9). CEA
is associated with a higher incidence of perioperative
myocardial infarction, while CAS offers a reduced
risk of this complication, making it more suitable
for younger patients (6). This difference underscores
the necessity of individual patient assessment, where
age and comorbidities should play a critical role
in the decision-making process. Long-term data
suggest that CAS is associated with higher rates of
restenosis compared to CEA, particularly in patients
with calcified lesions (5). This highlights the need
for vigilant post-procedural surveillance in CAS
patients, ensuring timely detection and intervention
for restenosis. While CAS has gained popularity for
its minimally invasive nature, studies consistently
report higher rates of restenosis compared to CEA,
necessitating careful long-term monitoring (5).
Recent meta-analyses and randomized controlled
trials demonstrate that CEA carries a lower risk of
perioperative stroke, particularly in patients older
than 70 years, while CAS is associated with a reduced
risk of myocardial infarction, especially in younger
patients (3).

The use of cerebral protection devices during
CAS has shown effectiveness in lowering the
incidence of embolic events. Emerging studies,
such as the systematic review by Giudice et al.
(2021), have highlighted that cerebral protection
devices are particularly beneficial in reducing
embolic complications in high-risk elderly patients,
although their use has not completely eliminated
the heightened stroke risk associated with CAS
(9). However, these devices have not completely
mitigated the heightened stroke risk associated
with the procedure, especially in the elderly (5,7).
Furthermore, trials

focusing on symptomatic
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patients consistently reveal that CEA outperforms
CAS in preventing major strokes during the
perioperative period (5). A systematic review
analyzing high-risk patients, particularly those with
severe comorbidities, indicated that although CAS
remains a viable alternative, stroke incidence is a
significant concern, reinforcing that age and medical
history are crucial factors in the choice between
procedures (5,6).

Recent advancements, such as transcarotid artery
revascularization (TCAR), are also noteworthy in
this discussion. The latest AHA guidelines now
consider TCAR as a potential alternative for high-
risk patients, particularly those with unfavorable
anatomical characteristics, offering a less invasive
yet effective treatment option (10). TCAR employs
a hybrid approach that combines elements of
both CAS and traditional surgical techniques,
demonstrating promise in mitigating the risks
associated with transfemoral CAS. Transcarotid
artery revascularization (TCAR) offers a promising
alternative by combining the benefits of both CAS
and CEA while reducing stroke risk through the
use of direct carotid access and cerebral protection
(9). Early clinical data are promising, but long-
term comparative studies are needed to fully
establish TCAR’s role in the management of carotid
stenosis. By using direct carotid access and cerebral
protection devices, TCAR aims to reduce the stroke
risks typically seen with traditional stenting methods
(5,9). As TCAR continues to evolve, its role in the
treatment of carotid artery stenosis could shift the
current paradigms in vascular surgery.

In conclusion, the selection between CAS and
CEA must consider individual patient profiles,
including age, comorbidities, and the specifics of
their carotid artery disease. As our understanding of
these procedures deepens through ongoing research,
the emphasis on personalized treatment plans
becomes increasingly important, aiming to optimize
outcomes while minimizing procedural risks. The
integration of new techniques like TCAR further
complicates the landscape but also opens avenues for
improved patient care. Ultimately, the continuous

exploration of both methods will be essential in
refining best practices in managing carotid artery
stenosis and preventing future cerebrovascular
events.

In the ongoing debate between carotid artery
(CAS) and
(CEA), the critical takeaway is that no one-size-

stenting carotid endarterectomy
fits-all solution exists. Both procedures possess
unique advantages and disadvantages that must be
meticulously weighed against individual patient
characteristics such as age, symptomatic status, and
comorbidities. For younger, low-risk patients, CAS
offers a minimally invasive option with a lower risk
of myocardial infarction, making it an appealing
choice. However, in older and symptomatic patients,
CEA remains the gold standard, particularly due to

its lower perioperative stroke risk (5,7).

The growing body of literature emphasizes the
importance of individualized treatment plans. Recent
advancements in techniques, such as transcarotid
artery revascularization (TCAR), showcase the need
for continuous innovation in addressing carotid
artery stenosis, potentially combining the benefits
of both CAS and CEA while minimizing risks (9).
As the understanding of these procedures deepens,
should
emerging evidence to optimize decision-making.

future clinical guidelines incorporate

Ultimately, the management of carotid artery
disease must be a dynamic process, where the
nuances of patient health and the evolution of
surgical techniques intersect. Enhanced patient
education and shared decision-making will be
paramount in achieving the best outcomes. By
fostering an informed dialogue between healthcare
providers and patients, we can ensure that treatment
choices are aligned with individual risk profiles and
long-term health goals. Continued research is vital
in refining these strategies and providing clinicians
with the necessary tools to make informed decisions
that ultimately enhance patient care and improve
quality of life (5).
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CONCLUSION

In navigating the complexities of carotid artery
stenosis treatment, it becomes clear that the choice
between carotid artery stenting (CAS) and carotid
endarterectomy (CEA) should be tailored to the
unique characteristics of each patient. CAS presents
an attractive option for younger, low-risk individuals
due to its minimally invasive nature and reduced
myocardial infarction risk. However, for older
and symptomatic patients, CEA has established
itself as the gold standard, largely due to its lower
perioperative stroke risk.

The advancement of techniques like transcarotid
artery revascularization (TCAR) adds another layer
to this discussion, by potentially bridging the gap
between the two modalities, offering an option
that combines the strengths of both CAS and CEA.
The 2023 AHA guidelines now include TCAR as a
recommended option for certain high-risk patients,
representing a paradigm shift in the treatment of
carotid artery disease, particularly for those who are
not ideal candidates for either CEA or traditional
CAS. As more evidence emerges, it may represent a
third, hybrid approach that could further personalize
treatment strategies for diverse patient populations.
This evolution in practice underscores the necessity
for continuous research and adaptation of treatment
protocols that align with the latest clinical findings.

Ultimately, effective management of carotid artery
disease hinges on a comprehensive understanding
of both procedural options, individual patient
profiles, and the ongoing development of surgical
techniques. By fostering informed discussions
between healthcare providers and patients, we can
optimize treatment decisions that prioritize patient
safety and enhance long-term health outcomes.
Moreover, shared decision-making processes should
be supported by comprehensive risk assessment
tools that integrate patient preferences and clinical
data to guide optimal care. The future of carotid
artery disease management lies in a commitment
to personalized care, where the specific needs and
risks of each patient are at the forefront of decision-
making.

KEY POINTS

What is known about the topic?

Carotid artery stenosis is a major cause of ischemic
stroke, and its management typically involves either
carotid endarterectomy (CEA) or carotid artery
stenting (CAS). CEA has been the traditional gold
standard for treating symptomatic patients with
significant stenosis due to its long-term efficacy in
stroke prevention. CAS, a less invasive endovascular
procedure, is increasingly used, particularly in
patients who are at higher surgical risk or have
anatomical constraints unfavorable for surgery.
However, CAS has been associated with a higher risk
of periprocedural stroke, especially in older patients,
whereas CEA carries a higher risk of myocardial
(MI).
recommend tailoring treatment based on individual

infarction Current clinical guidelines
patient characteristics, including age, comorbidities,
and symptomatic status, while ongoing debates

continue regarding the best approach.

What does this study add?

This study provides a comprehensive analysis of
the latest randomized controlled trials (RCTs) and
meta-analyses comparing the outcomes of CAS and
CEA, focusing on specific risk factors such as patient
age, symptomatic status, and long-term restenosis
rates. It emphasizes the importance of personalized
treatment decisions based on individual patient
profiles. Furthermore, it explores advancements in
stenting techniques, including the use of cerebral
protection devices (CPDs) and transcarotid artery
revascularization (TCAR), offering a detailed

assessment of how these innovations impact

procedural outcomes and patient safety.
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