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Bati Karadeniz Tip Dergisi

YAZARLAR ICIN BILGILER

“Bat1 Karadeniz Tip Dergisi”, Zonguldak Biilent Ecevit Universitesi
Tip Fakiiltesinin bilimsel yayim organidir. Dergimiz 2017 yilinda ya-
yina baglamistir, 2019 yilindan itibaren TR Dizin ve Tiirk Atif Dizini
i¢inde yer alan hakemli bir dergidir. Dergi yilda ti¢ kez olmak tizere Ni-
san-Agustos ve Aralik aylarinda yayimlanir. Derginin yayim dili Tiirkge
ve Ingilizcedir.

Derginin amaci Tiirkiyede ve yurtdisinda ilgili alanlarda yapilan ni-
telikli arastirma caligmalarini ulusal ve uluslararasi bilim ortamina su-
narak duyurmak, paylagsmak ve stirekli bir egitim platformu olusturarak
bilimsel ve sosyal iletisimin saglanmasina katkida bulunmaktir. Der-
gide bu amaglar dogrultusunda Temel, Dahili ve Cerrahi Tip Bilimleri
alaninda 6zgiin aragtirmalar, olgu sunumlari, derlemeler, kisa bilgi ma-
kalesi, editore mektup, biyografi yazilari ve makale bi¢imine getirilen
toplanti bildirileri yayimlanir. Kongre, sempozyum, elektronik ortamda
sunulmus bildiriler veya 6n ¢alismalar, bu durumun belirtilmesi kosu-
luyla yayimlanabilir. Bu dergiye gonderilen yazilar, daha 6nce herhangi
bir yerde yayimlanmamis ve yayimlanmak tizere baska bir dergiye gon-
derilmemis olmasi sart ile kabul edilir.

Yazilarin tiim bilimsel sorumlulugu yazarlara aittir. Yazarlar, yazar
siralamasini yayin hakki devir formunda imzali olarak belirtmek zo-
rundadir. Yazarlarin timiiniin ismi, yazinin bashginin altindaki bo-
limde yer almalidir. Yazarlik i¢in yeterli olgiitleri kargilamayan ancak
caligmaya katkisi olan téim bireyler “Tesekkiir” kisminda siralanabilir.
Bu amagla “Yayin hakki devir s6zlesmesi formu” sorumlu tiim yazar-
lar tarafindan imzalanarak sisteme yiiklenmelidir. Makaleler “https://
dergipark.org.tr/tr/pub/mjwbs”adresinden sisteme ytiklenmesi ge-
rekmektedir. Sisteme kapak sayfasinin, tablo ve grafiklerin de ayr1 ayr1
yiiklenmelidir. Kapak sayfasinin tiim yazarlarin ad, soyad, ¢alistiklar:
kurum, 40 karakteri gegmeyen kisa baslik, e-posta adresleri ve ORCID
ID bilgilerini i¢ermelidir.

Tiim yazilar 6nce edit6r ve yardimer editorler tarafindan 6n deger-
lendirmeye alinir. Daha sonra degerlendirilmesi i¢in alaninda uzman
hakemlere gonderilir. Editor, yazilar1 diizeltme, degistirme, reddetme
veya yeniden diizenlenmesi i¢in geri gonderme hakkina sahiptir. Der-
gide yayimlanmasina karar verilen yazilar sayfa diizenlenmesi siirecine
alinir. Yazilar yayim oncesi son sekline getirilerek yazarlarin kontroliine
ve onayima sunulur. Tim yazilar, uluslararasi etik kurallara uygun ol-
mali ve s etik kurul izninin alindigina dair belge sisteme yiiklenmelidir.

MAKALENIN HAZIRLANMASI
Kapak Sayfasi

Yazinin Tiirkge ve Ingilizce baghigy, yazarlarin ad ve soyadlari belir-
tilir. Ayn1 kurumdan yazarlar, ayn1 numaray: almak tizere klinik, b6lim,
enstitii veya kurulusun ismi ve adresleri yazar sirasina gore numaralan-
dirilarak yazilir. Yazinin kisa baghg: da verilmelidir. Yazismalarin yapi-
lacag1 yazarin adi, tam posta adresi, telefon, faks numarasi ve elektronik
posta adresleri yazilmalidir. Calisma bir kongre ya da bir toplantida bil-
diri olarak sunulmussa, yazarlar bu durumu sayfanin sonunda, yapilan
toplantinin adini, yerini ve tarihini veya destek alan kurum ile proje
numarasini vererek belirtmelidir.
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Oz

Iki yiiz elli sdzciikten fazla olmayan Tiirkce 6z yazilmalidir. Oz kis-
mi1 amag, gereg ve yontemler, bulgular ve sonug boliimlerini igermelidir.
Kisaltmalar ve kaynaklar kullanilmamaldir. Oziin sonunda yer alacak
anahtar sozctkler, tg ile yedi sozciik arasinda, Index Medicus Tibbi
Basliklar (MeSH) listesine uygun olarak alfabetik sirada verilmelidir.
Bir baska sayfaya, Tiirk¢e 6z ve anahtar sozciiklerin birebir terctimesi
olacak bigimde Ingilizce 6z (abstract) yazilmaldir.

Olgu sunumlarinda ise; amag, olgu (lar), sonu¢ (lar) boliimlerini
igeren yapilandirilmis 6z bulunmalidir.

Metin Sayfalar1

Makalenin ana metni giris, gere¢ ve yontemler, bulgular ve tartigma
bagliklar1 altinda verilmelidir. Biitiin 6l¢timler metrik sistemde veril-
melidir. Simge ve kisaltmalar uluslararas: standartlarda olmalidir. Ki-
saltmalar metinde ilk gortildiigiinde agiklanmali ve genel kabul gormiis
olanlarla sinirlandirilmalidir. Istatistiksel analiz icin kullanilan testler
metinde ve tablolarda belirtilmelidir. Yazarlar, metnin sonunda tesek-
kiir bashig: altinda, ¢alismanin gerceklesmesi i¢in katkida bulunan Kkisi,
kurum ve kuruluslar varsa bildirebilirler. Makalenin sonunda ¢ikar ¢a-
tismasi, yazar katki beyani, finansal destek ve etik kurul onay basliklar:
doldurulmalidir.

Tablo, Sekil ve Resimler

Tablolar ana metin icinde kaynaklardan sonra gelmeli, her tablo
ayr1 bir sayfada olacak sekilde ve ¢ift aralikli olarak yazilmalidir. Makale
icindeki gecis sirasma gore numaralandirilmali ve kisa bashk icerme-
lidir. Metin igerisinde de yerleri belirtilmelidir. Tablo baglhig1 tablonun
iistiinde, tablo agiklamalar: ve kisaltmalar altta yer almalidir.

Resim ve sekiller “jpeg” ya da “tiff” formatinda verilmelidir. En
az 800x600 piksel boyutunda ve 300 dpi ¢oziiniirlitkte sisteme yiiklen-
melidir. Histolojik kesit ve sitoloji fotograflarinda biiyiitme ve boyama
teknigi belirtilmelidir. Resim ve sekil alt yazilar1 makalenin sonunda
ayr1 bir sayfada verilmelidir. Sekil altyazilar: kisa ve agiklayici olmalidir.
Ayni siitun iginde yer alan ve birlikte goriinen sekiller ayn1 numarayz,
farkli harflerle alabilirler (1A,1B gibi). Eger miimkiinse fotograf tizerine
olcek eklenmelidir.

Kaynaklar

Kaynaklar makalede gegis sirasma gore numaralandirilmali, nu-
maralar1 metinde ctimlenin sonunda parantez iginde belirtilmelidir ve
metin igerisinde aldig1 numaraya gore kaynak listesinde gosterilmelidir.
Kaynak listesi ayr1 bir sayfada olmalidir. Kaynak listesinde “ve ark?” (et
al.) kisaltmas: kullanilmamals, biitiin yazarlar eklenmelidir.

Makale

Yazar ad(lar)1, makale adi, dergi ad1 (“IndexMedicus” ta verilen
listeye gore kisaltilmalidir), yili, cilt numarasy, ilk ve son sayfa
numarast.

Eser T, Unver B, Alar¢in G, Bayraktaroglu T. Yetiskinlerde Bel/
Boy Orani ile Ayak Postiirii Arasindaki Iliskinin Incelenmesi.
Turk J Diab Obes. 2020;4:30-35.
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YAZARLAR ICIiN BILGILER

Kitaplar

Boliimiin yazarlarinin ad(lar)s, kitabin adi, kaginci baski oldugu,
yayimlandig yer, yayinevi, yil.

Graber TM, Rakosi T, Petrovic AG. Dentofacial orthopedics
with functio nal appliances. 2nd ed., St. Louis, Mosby; 1997.

Kitap boliimii

Ilgili boliim yazar ad(lar)y, ilgili béliim adi, editor(ler), kitabin
ads, yayim landig1 yer, yayievi, y1l, ilk ve son sayfa numarasi.
Marsh PD, Nyvad B. The oral microflora and biofilms on teeth.
In: Fejerskov O, Kidd E, editors. Dental caries the disease and
its clinical management. 2nd ed. Blackwell Munksgaard; 2004.
29-48.

Cevrimici makaleler

Abood S: Quality improvement initiative in nursing homes: the
ANA acts in an advisory role. Am J Nurs [Internet yayini]. 2002
Jun;102(6) (Erisim Tarihi:... Adres:http://www.nursingworld.
org/AJN/2002/june/ Wawatch.htm).

Tez 6rnegi

Saglam C. Cerrahi menopoz modeli olusturulan geng disi si-
¢anlarda glp-1 agonistinin depresyon benzeri davranislara et-
kisi (Yiiksek Lisans Tezi), Zonguldak, Zonguldak Biilent Ece-
vit Universitesi, 2022, 1-106. (Erisim Tarihi:01.12.2023, Adres:
http...).
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Medical Journal of Western Black Sea

INSTRUCTIONS FOR AUTHORS

“Medical Journal of Western Black Sea” is a scientific publication of
Zonguldak Biilent Ecevit University Faculty of Medicine. The journal
started publication in 2017. It is a peer-reviewed journal that has been
included in TR and the Turkish Citation Index since 2019. It is pub-
lished three times a year, in April, August and December. The publish-
ing language of the journal is Turkish and English.

The aim of the journal is to report and share qualified research
studies conducted in relevant fields in Tiikiye and abroad by presenting
them to the national and international scientific community, and to
contribute to scientific and social communication by creating a con-
tinuous education platform. In accordance with these aims, the journal
publishes original research in the field of Basic, Internal and Surgical
Medical Sciences, including case reports, review articles, short com-
munications, letters to the editor, biography articles and conference
proceedings written in article format. Papers or preliminary studies
presented in congresses, symposiums, or online can be published in
the journal, provided that this situation is stated. Manuscripts sent to
this journal are accepted on the condition that they have not been pub-
lished anywhere before and have not been sent to another journal for
publication.

All scientific responsibility for the articles belongs to the authors.
Authors must indicate their author order in a signed form on the “Pub-
lication Rights Transfer Agreement Form”. The names of all authors
should be included in the section below the title of the article. All in-
dividuals who do not meet the criteria for authorship but contributed
to the study can be listed in the “Acknowledgments” section. For this
purpose, the “Publication Rights Transfer Agreement Form” must be
signed by all responsible authors and uploaded to the system. Articles
must be uploaded to the system from “https://dergipark.org.tr/tr/pub/
mjwbs”. The cover page, tables and graphics must also be uploaded
to the system separately. The cover page must include the name and
surname of all authors, the institution they work for, a short title not
exceeding 40 characters, e-mail addresses and ORCID ID information.

All articles are first pre-evaluated by the editor and assistant editors.
It is then sent to reviewers who are experts in the field for evaluation.
The editor has the right to correct, change, reject or send back articles
for rewriting. Articles that are decided to be published in the journal
are taken into the page editing process. The articles are brought to their
final form before publication and submitted to the authors for control
and approval. All articles must comply with international ethical rules
and a document proving that ethics committee permission has been
obtained must be uploaded to the system.

PREPARING YOUR PAPER
Cover Page

The Turkish and English title of the article, and the names and sur-
names of the authors are provided. Authors from the same institution
are written by numbering the names and addresses of the clinic, de-
partment, institute or organization in the order of the authors in or-
der to receive the same number. The short title of the article should
also be given. The name of the author to whom correspondence will be
made, full mailing address, telephone, fax number and e-mail addresses

Cilt / Volume 9 Sayi/Number 1 Nisan / April 2025

should be written. If the study was presented as a paper at a congress
or a conference, the authors should indicate this at the end of the page,
giving the name, place and date of the congress/conference or the insti-
tution receiving support and the project number.

Abstract

The abstract, not exceeding 250 words, needs to be written in Turk-
ish and English. It should include aim, materials and methods, results
and conclusion sections. Abbreviations and references should not be
used. Turkish keywords provided at the end of the abstract should
be between three and seven words and given in alphabetical order in
accordance with the Index Medicus Medical Titles (MeSH) list. An
English abstract should be written on another page, with a one-to-one
translation of the Turkish abstract and keywords. In case reports, there
should be a structured abstract that includes objective, case(s), and con-
clusion(s).

Main Text

The main text of the article should be given under the headings of
introduction, materials and methods, results and discussion. All meas-
urements must be given in the metric system. Symbols and abbrevia-
tions must comply with international standards. Abbreviations should
be explained when first seen in the text and should be limited to those
that are generally accepted. Tests used for statistical analysis should be
stated in the text and tables. Authors can state, under the acknowledg-
ment heading at the end of the text, any individuals, institutions and or-
ganizations that contributed to the realization of the study. Conflict of
interest, author contribution declaration, financial support and ethics
committee approval headings must be filled in at the end of the article.

Tables, Figures and Images

Tables should come after the references in the main text and each
table should be on a separate page and double-spaced. It should be
numbered according to the order of occurrence in the article and con-
tain a short caption. Their locations should also be specified in the text.
The table caption should be at the top of the table, and table descrip-
tions and abbreviations should be at the bottom.

3

Images and figures must be uploaded to the system in “.jpeg” or
“tiff” format with a pixel size of at least 800x600 and a resolution of
1000 dpi. Magnification and staining techniques should be indicated in
histological section and cytology photographs. Image and figure cap-
tions should be given on a separate page at the end of the article. Figure
captions should be short and descriptive. Figures that appear together
in the same column may have the same number with different letters
(such as 1A, 1B). If possible, a scale should be added to the photograph.

References

References should be numbered in the order of their appearance in
the article, their numbers should be stated in parentheses at the end of
the sentence in the text, and they should be shown in the reference list
according to the number they appear in the text. The source list should
be on a separate page. In the reference list “et al.” (et al.) abbreviation
should not be used, all authors should be included.

Vil
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INSTRUCTIONS FOR AUTHORS

Journal Article
Author name(s), title of the article, journal name (must be ab-
breviated according to the list given in “IndexMedicus”), year,
volume number, first and last page number.

Eser T, Unver B, Alar¢in G, Bayraktaroglu T. Examining the
Relationship Between Waist/Height Ratio and Foot Posture in
Adults. Turk ] Diab Obes. 2020;4: 30-35.

Book
Name(s) of the authors of the chapter, title of the book, edition,
place of publication, publisher, year.

Graber TM, Rakosi T, Petrovic AG. Dentofacial orthopedics
with functio nal appliances. 2nd ed., St. Louis, Mosby; 1997.

Book Chapter

Author name(s) for the chapter, chapter title, editor(s), title
of the book, place of publication, publisher, year, first and last
page numbers.

Marsh PD, Nyvad B. The oral microflora and biofilms on teeth.
In: Fejerskov O, Kidd E, editors. Dental caries the disease and
its clinical management. 2nd ed. Blackwell Munksgaard; 2004.
29-48.

Online articles

Abood S: Quality improvement initiative in nursing homes: the
ANA acts in an advisory role. Am ] Nurs [Internet publication].
2002 Jun 102(6) (Access Date: ... Link:http://www.nursing-
world.org/AJN/2002/june/ Wawatch.htm).

Thesis

Saglam C. Effect of glp-1 agonist on depression-like behaviors
in young female rats created as a surgical menopause model.
(Master’s Thesis), Zonguldak, Zonguldak Biilent Ecevit Univer-
sity, 2022, 1-106 (Access Date:01.12.2024, Link:http...).
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EDITORDEN |

Degerli Okuyucular,

Zonguldak Biilent Ecevit Universitesi Tip Fakiiltesi (https://tip.beun.edu.tr/) tarafindan yayinlanan Bati Karadeniz T1p Dergisi'nin (https://
dergipark.org.tr/tr/pub/mjwbs) (https://dergipark.org.tr/en/pub/mjwbs) 2025 Nisan Sayisini (2025 yil, Cilt 9, Say1 1) okumaktasiniz.

Dergimiz tibbi bilginin genis yelpazesinde giincel arastirmalari ve pratik uygulamalari sizlere sunmayi hedefliyor. Bilim insanlarinin ve saglik
profesyonellerinin 6zverili ¢alismalarinin bir yansimasidir. Dergimizdeki yer alan makaleler, yalnizca mesleki bilgi birikiminizi artirmakla
kalmayacak; ayn1 zamanda gelecegin saglik hizmetlerini sekillendirecek yenilik¢i yaklasimlar1 da kesfetmenize olanak taniyacaktir. Bu
sayimizda derginin hazirlanmasinda emegi gegen tiim yazarlara, hakemlere ve editorlere tesekkiirlerimizi sunuyoruz. Umuyoruz ki bu
saylda asagida ozetle belirttigimiz makaleler hem bilgi hem de ilham kaynagi olarak sizlere katki saglar.

« Human Papilloma Viriisiiniin Servikal Epitel Hiicrelerinin Cekirdekleri ve Hiicresel Yapis1 Uzerindeki Etkisi; Istk Mikroskobu ve
Sitomorfolojik Analiz

o Saglik Hizmetlerinde Yapay Zekanin Tamamlayic1 Kullanimi

« Ergonomi ve Ergonomik Egitimin Onemi

o 0-5Yas Arasi Cocugu Olan Annelerde As1 Kararsizligi

o Tiroid Hormonlarinin Prematiire Bebegin Postnatal Bitytimesine Etkisi

o Ergenlerde Internet Bagimlilig: ve Sagligi Gelistirici Davranislar: Etkileyen Faktérler: Kesitsel Bir Calisma

o Farkli Egzersiz Kapasite Testlerinin Interkostal Kas Oksijenizasyonu Uzerine Etkisi

« 18F-FDG PET/BT Cekimi Yapilacak Hastalarin Iyonize Radyasyon Maruziyeti Hakkindaki Farkindalig:

 Kronik Hastaliga Sahip Bireylerde Hastaliga Uyum, fla¢ Uyumu, Acil Servis Ziyaret Siklig1 ve Yagam Kalitesi Arasindaki Iliski

« 1000 Kilometreden Daha Uzakta Gergeklesen Biiyiik Bir Deprem Sonrast izmir’de Bir Acil Servise Bagvuran Depremzedelerin
Degerlendirilmesi

«  Graves Hastaligr'nda Niiks Gelisimi: Ugiincii Basamak Referans Merkezin Gercek Yagam Verileri

o Tumor Lateralitesi, HER2-pozitif Meme Kanserinde Neoadjuvan Kemoterapiye Yanit: Etkiler mi?

o Akut Iskemik iInme Tedavisinde Sadece Intra-Arteriyel tPA ile Sadece Intravenéz tPA’nin Karsilastiriimast
o Fazio Lateralite Envanteri’nin Tirke¢e Gegerlilik ve Guvenilirlik Analizi

+ Postmenopozal Kanama fle Bagvuran Kadinlarin Endometrial Biyopsi Sonuglar1 ve Risk Faktorleri fliskisi
o Paklitaksel Kullanimu ile {lgili Nadir Bir Klinik: Tip 2 Kounis Sendromu

o Tip II Mirizzi Sendromu: Olgu Sunumu

Dergipark ve Tubitak ULAKBIM TR Dizin koordinasyonunda uluslararasi nitelikte yayin dinamizmi i¢in Universiteler Yayin koordinatérii
gdrevlendirmeleri yapti. Bu baglamda Universitemiz ve dergimiz de yayin koordinatorliigii yapilanmasini tamamladi. Bu siirecte Yayin
Kurulumuz, Editérler Kurulumuzu da giincelleyerek daha giiclii ve kaliteli bir yayin hayatina dogru ilerledik.

Yayinlanmaya 2017 yilinda baslayan dergimiz, TUBITAK ULAKBIM TR Dizin, Indeks Copernicus, Tiirkiye Atif Dizini tarafindan
indekslenerek giincel ve bilimsel yayinlariyla literatiire katki saglamaya devam etmektedir.

Dergimizin ulusal ve uluslararas: goriiniirligti arttikca degerli bilim insanlarinin dergimize géndermis oldugu yayin akisi da artmaktadir.
Dergimizin yaymlanmasinda; Rektér Prof. Dr. Ismail Hakki OZOLCER’e, Tip Fakiiltesi Dekani Sayin Prof. Dr. Hande AYDEMIR’e,
yazarlara, yazilari titizlikle degerlendiren hakemlerimize, Danigma Kurulumuza, Tiirkge ve Ingilizce Dil Redaksiyon Kurulumuza, Alan
Editorlerine, Editor yardimcilarina, Yayin Kurulumuza, teknik gorevlilerimize ve yaymevimize tesekkiir ederiz.

N

Prof. Dr. Taner BAYRAKTAROGLU
Bas Editor
Nisan 2025

Prof. Dr. Hale Sayan OZACMAK
2025 Nisan Say1 Editori
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EDITORIAL

Dear Readers,

You are reading the December 2025 April issue (2025 year, Volume 9, Issue 1) of the Western Black Sea Medical Journal (https://
dergipark.org.tr/tr/pub/mjwbs) (https://dergipark.org.tr/en/pub/mjwbs) published by the Zonguldak Biilent Ecevit University Faculty
of Medicine (https://tip.beun.edu.tr/).

Our journal aims to provide you with up-to-date research and practical applications in a wide range of medical knowledge. It is a
reflection of the devoted work of scientists and health professionals. The articles in our journal will not only increase your professional
knowledge; they will also allow you to discover innovative approaches that will shape the future of health care. We would like to thank
all the authors, referees and editors who contributed to the preparation of this issue. We hope that the articles summarized below in
this issue will contribute to you as both a source of information and inspiration.

o The Effect of the Human Papilloma Virus on the Nuclei and Cellular Structure of Cervical Epithelial Cells; Light Microscopy and
Cytomorphological Analysis

« Complementary Use of Artificial Intelligence in Healthcare

o Ergonomics and the Importance of Ergonomic Education

» Vaccination Indecision in Mothers with Children Aged 0-5 Years

o The Effect of Thyroid Hormones on the Postnatal Growth of the Premature Infant

o Factors Affecting Internet Addiction and Health-Promoting Behaviors in Adolescents: A Cross-Sectional Study
o Examining the Effect of Different Exercise Capacity Tests on Intercostal Muscle Oxygenation

» Awareness of Patients Who Will Undergo 18F-FDG PET/CT Imaging About Ionizing Radiation Exposure

o The Relationship Between Adaptation to Chronic Disease and Medication Adherence, Frequency of Emergency Department
Visits, and Quality of Life in Individuals with Chronic Disease

 Evaluation of Earthquake Victims Admitted to an Emergency Department in Izmir Following a Major Earthquake Occurring
More Than 1000 Kilometers Away

o Real-World Data on the Development of Relapse in Graves’ Disease from a Tertiary Referral Center

o Does Tumor Laterality Influence Response to Neoadjuvant Chemotherapy in HER2-Positive Breast Cancer?

o Efficacy of Intra-Arterial vs. Intravenous tPA Monotherapy in Acute Ischemic Stroke Treatment

o Validity and Reliability Analysis of the Turkish Version of the Fazio Laterality Inventory

» Relationship Between Endometrial Biopsy Results and Risk Factors in Women with Postmenopausal Bleeding
o A Rare Clinic Related to Paclitaxel Use: Type 2 Kounis Syndrome

o Type Il Mirizzi Syndrome: A Case Report

Under the coordination of Dergipark and TUBITAK ULAKBIM TR Index, Universities have appointed Publication Coordinators
for international publication dynamism. In this context, our University and our journal have completed the publication coordination
structure. In this process, we have updated our Section Editors and Editorial Board and moved towards a stronger and higher quality
publication life. Our journal, which started publication in 2017, continues to contribute to the literature with its current and scientific
publications by being indexed by TUBITAK ULAKBIM TR Index, Index Copernicus, and Turkey Citation Index.

In the publication of our journal; I would like to thank to Rector, Prof. Dr. Ismail Hakki OZOLCER, to Dean Prof. Dr. Hande AYDEMIR,
the authors, our referees who carefully evaluated the articles, our Advisory Board, our Turkish and English Language Editorial Board,
Field Editors and Assistant Editors, our Editorial Board, our technical staff and our publishing house.

Hale Sayan Ozagmak, Prof., MD. Taner Bayraktaroglu, Prof., MD.
The Editor of 2025 April’s Issue Chief Editor
April 2025
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Derlemeler / Reviews

The Effect of the Human Papilloma Virus on the Nuclei and Cellular Structure of Cervical Epithelial Cells;
Light Microscopic and Cytomorphometric Analysis
1 Human Papilloma Viriistiniin Servikal Epitel Hiicrelerinin Cekirdekleri ve Hiicresel Yapisi Uzerindeki Etkisi;
Isik Mikroskobik ve Sitomorfometrik Analiz
Zehra SAFI O0Z

Complementary Use of Artificial Intelligence in Healthcare
7 Saglik Hizmetlerinde Yapay Zekanin Tamamlayici Kullanimi
Sevil UYGUN iLIKHAN, Mahmut OZER, Matjaz PERC, Hande TANBERKAN, Yavuz AYHAN

Sui MO MP HT YA

Ergonomi ve Ergonomik Egitimin Onemi
18 Ergonomics and the Importance of Ergonomic Education
Seyma SENTURK, Dincer CURE

Ozgiin Aragtirmalar / Original Researchs

Vaccination Indecision in Mothers with Children Aged 0-5 Years
26 0-5 Yas Arasi Cocugu Olan Annelerde Asi Kararsizligi
Bahar URUN UNAL, Ali ARAN, Alaaddin YORULMAZ
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ABSTRACT

The most common sexually transmitted virus is Human papillomavirus (HPV), which comes in more than 280 types. The basal cells of epi-
thelial tissues are responsible for taking up the HPV virus in cases of infection and malignancy caused by the virus. HPV, especially through
the E6 and E7 proteins of high-risk HPV types, can cause benign infections or malignancies by inactivating tumor suppressor genes, dis-
rupting cell cycle control, activating telomerase, preventing cell adhesion, polarity and differentiation, suppressing the immune system, and
preventing apoptosis by inactivating tumor suppressor genes (especially p53, pRb).
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In this review, the effects of Human papillomavirus on epithelial cells were evaluated in terms of morphological changes and the nucle-
us-cytoplasm ratio mediated by specific proteins of the virus. Morphological changes are discussed under the headings of koilocytosis,
cytoplasmic vacuolization, nuclear enlargement, nuclear membrane irregularities, hyperchromasia, abnormal chromatin distribution, micro-
nucleation, binucleation, karyorrhexis, karyolysis karyopyknosis and nuclear budding. Nuclear architecture changes, which play a crucial role
in gene regulation, are particularly prominent.

Finally, it is believed that knowledge of the changes that HPV causes in cell nuclear and cytoplasmic texture will facilitate the development
of a cost-effective and appropriate approach to explaining cervical cancer pathophysiology, the development of specific biomarkers, and the
development of new perspectives in understanding HPV's impact on cancer.

Keywords: Human Papilloma virus, HPV, cervical cancer, cytology, Squamous epithelial cell, PAP smear

GRAFIKSEL OZET

Servikal ornek Omegin
alimi yay1lmast

Boyama prosediirii
(PAP vb.)

Morfolojik
degerlendirme degerlendirme

Safi Oz Z. Human papilloma virtistinin ...

Bati Karadeniz Tip Dergisi Zehra Safi Oz Med J West Black Sea. 2025:9(1).

oz

insan Papilloma Viris (HPV), cinsel yolla bulagsan en yaygin viral enfeksiyon etkenidir ve 280°den fazla tipi bulunmaktadir. HPV’nin
neden oldugu enfeksiyon ve malignitede virlisiin epitel dokunun bazal hiicrelerince alinmasi gerekmektedir. HPV &zelllikle de yuksek riskli
HPV tiplerinin E6 ve E7 proteinleri araciliiyla, timér baskilayici genlerin (6zellikle p53, pRb) inaktivasyonu, hiicre déngusi kontrolliniin
bozulmasi, telomerazin aktivasyonu, hiicre adezyonu, polarite ve epitel hiicre farklilasmasinin bozulmasi, immun sistemin baskilanmasi ve
apoptozun engellenmesi ile benign enfeksiyonlara ya da maligniteye neden olabilir.

Bu derlemede, Human papillomaviriisin epitel hiicre Uzerindeki etkileri viristiin 6zel proteinleri araciligiyla gergeklesen morfolojik
degisiklikler ve niikleus-sitoplazma orani agisindan degerlendiriimistir. Morfolojik degisiklikler, koilositozis, sitoplazmik vakuolizasyon,
nukleer genisleme, nukleer membran diizensizlikleri, hiperkromazi, anormal kromatin dagilimi, mikrontkleasyon, bintkleasyon, karyoreksis,
karyoliz karyopiknozis ve nikleer tomurcuklanma basliklari altinda ele alinmistir. Gen reglilasyonunda énemli rol oynayan niikleer mimarideki
degisiklikler 6zelllikle 6ne ¢ikmaktadir. Sonug olarak, HPV’nin hicrenin nikleer ve sitoplazmik teksturindeki degisikliklerinin bilinmesinin,
servikal karsinogenez patofizyolojisini aciklamak icin uygun ve maliyet-etkin bir yaklasimin 6nerilmesine, HPV kanserleri icin spesifik
biyobelirteglerin gelistiriimesine ve HPV’nin karsinogenezdeki etkilerini anlamada yeni bakis agilarinin gelistirimesine katkida bulunacagi
dusunulmektedir

Anahtar Sézciikler: insan papilloma virus, iPV, serviks kanseri, sitoloji, skuamdz epithel hiicre, PAP simir
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Human Papillomavirus Effects on Cervical Epithelial Cells

INTRODUCTION

Human papilloma virus (HPV) consists of circular, covalent-
ly closed double-stranded DNA and a non-enveloped ico-
sahedral capsid. To date, over 280 HPV genotypes have
been identified based on differences in the HPV DNA se-
quence. Viral particles consist of eight open reading frames.
The HPV genome is divided into three sections: the early
(E) gene region (E1, E2, E4, E5, E6 and E7), the late gene
region (L1, L2) and the long control region (LCR). LCR reg-
ulates the origin of replication (1). This virus infects basal
cells and its active cycle is associated with cellular differen-
tiation. Through its structural proteins, HPV causes various
alterations. These cellular effects are presented under the
headings of morphology and morphometry below (2-11).

EFFECTS OF HPV ON MORPHOLOGY

In HPV infection, koilocytosis is the most prominent cellular
change in differentiated squamous epithelial strata. This is
formed as a result of the interaction of cytoskeletal elements
especially actin and microtubules and viral proteins such as
E6 (HPV16, 18), E7 (HPV16, 18, 38), E5 (high and low-risk
HPV types), E1"E4 (HPV16), E4 (HPV 16) (3). Cytoplasmic
vacuolization is a morphological change observed in the ep-
ithelial cell cytoplasm due to various pathogens, including
HPV (12).

Many significant degenerative nuclear alterations such as
membrane irregularities, nuclear enlargement, hyperchro-
masia, abnormal chromatin distribution, micronucleation
(MN) binucleation (BN), karyorrhexis (KR), karyolysis (KL),
karyopyknosis (KP) and nuclear budding (NB) induced by
HPV are detectable by light microscopy in Papanicolaou
Smear (Figure 1). HPV leads to disarrangement of the
nuclear lamina. This is responsible for maintaining nucle-
us morphology and is also an attachment point for chro-
mosomes. Disruption of the lamina causes chromatin or-
ganization, gene expression and chromosomal instability
irregularities. It can also cause nuclear membrane irregu-
larities (4,13). Micronuclei (MN) indicate chromosomal in-
stability (14-17). It is often a broken chromosome fragment
(16). Previous studies have shown that micronuclei were
significantly higher in the HPV 16/18 group. (10, 18, 19).
However, it is still unclear how HPV affects micronucleus
formation. HPV proteins support malignant cell prolifera-
tion by disrupting p53 of E6 and pRb of E7. Evaluation of
MN is valuable for monitoring HPV-induced chromosomal
instability. In carcinogenesis, HPV affects many signifi-
cant mechanisms such as cell cycle, apoptosis, and tumor
growth suppression (10). As a result of this interaction, kary-
orhexis, karyolysis, and karyopyknosis occur in cells. Kary-
orhexis is a nuclear membrane fragmentation. Chromatin
breaks into small basophilic granules and spreads into the

cytoplasm in this process. Karyolysis is a cell nucleus disso-
lution. Karyopyknosis involves shrinkage or condensation
of the cell due to increased nucleus compactness. Although
these changes are specific to infection, it remains unknown
at what level these degenerative changes occur in that in-
fection (20). Exfoliated epithelial cells undergo binucleation
as a reactive cellular change (21). Although the mechanism
of binucleation formation in HPV infections has not been
explained in detail yet, it is thought that HPV structural pro-
teins interact with cytoskeletal elements and affect cytokine-
sis, so cytoplasm division does not occur following nuclear
division. Nuclear budding (NB) is commonly seen in cancer
and is associated with chromosomal instability. NBs are
connected to the nucleus by stalks of nucleoplasmic mate-
rial depending on the stage of the budding process (13, 22).
In addition to these changes, HPV causes nuclear enlarge-
ment and chromatin texture changes. Nuclear enlargement
is one of the characteristic alterations in malignant cells. In
these cells, nuclear enlargement is thought to produce ab-
normal nuclear shapes to maintain the ratio of nucleus to
cytoplasm. Normal cells tend to maintain the ratio of the
nucleus volume to cell volume. Along with the HPV-induced
change in gene expression, the change in chromatin orga-
nization may also lead to nuclear architecture change (10,
23, 24). Alterations in nuclear architecture and chromatin
organization during carcinogenesis and tumor progression
can also lead to nuclear shape changes in the nucleus (24).
Epigenetic modulations in chromatin and the nuclear mem-
brane are related to gene expression and carcinogenesis
(283, 25).

In the literature, Guillaud et al. indicate that a correlation
between HPV and chromatin condensation and measuring
E2 and E6/E7 expression will effectively reveal this rela-
tionship (26). In addition, Gautam and Moody indicated that
DNA damage response (DDR) facilitates HPV replication
(27). Understanding how DDR alters viral chromatin mod-
ifications in HPV infection is a crucial question to clarify in
the future.

EFFECTS OF HPV ON MORPHOMETRY

Computerized image analysis is one of the methods used to
eliminate diagnostic variability in cytological and histopatho-
logical samples, with high sensitivity and reproducibility.
Digital morphometry allows observers to create a database
of various parameters to characterize cells as normal, pre-
neoplastic, or neoplastic (28,29). Digital morphometry also
has reproducibility, save digital records, and reuse them
when necessary. Morphometry also characterizes cells of
size, area, and shape (10, 23, 30). This method can provide
two-dimensional measurements of parameters such as cel-
lular area (CA) and nuclear area (NA), perimeter, and diam-
eter, and can additionally be used to evaluate the staining

Med ] West Black Sea 2025;9(1): 1-6
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Figure 1. General appearance of cervical epithelial cells in HPV infection (Papanicoaou X 40). A) Exfoliated cervicovaginal
epithelial cells with koilocytosis (KC) and nuclear enlargement (NE). B) Binucleated epithelial cell (BN) and nuclear budding (NB).
C) Micronucleated (MN) cells and nuclear budding (NB). D) Vacuolization in cervical epithelial cell (VC). E) Karyolytic (KL) and
karyopynotic (KP) cells and cellular division (CD). F) Karyorhectic epithelial cell (KR)

intensity of the cell and nucleus. Furthermore, it can detect
subtle changes in cell shape, size, and/or texture, which
can’t be seen with light microscopy or even electron micros-
copy (28-31).

HPV causes various changes in the cell nucleus and cytop-
lasm, and these changes can be observed microscopically

in cytological smears (Figure 1). These changes are detai-
led under the title “Effects of HPV on morphology”. Cellular
changes in HPV are also reflected in the morphometry of
the cells (Figure 2). Evaluation of NA, CA and NA/CA pro-
vides non-classical HPV cytological data. These non-clas-
sical criteria can be evaluated by morphometric methods.
Morphometry can provide information not detected by tradi-

Med J West Black Sea 2025;9(1): 1-6
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Figure 2. Measuring cellular diameter of Papanicolaou stained
cervical epithelial cells in HPV infection.

tional cytology. It can explain the incompatibilities between
molecular methods and morphological approaches.

There are limited studies in the literature on the morpho-
metric changes of HPV. Safi Oz et al. measured cellular,
nuclear, and cytoplasmic areas in their cytomorphometric
study of patients infected with HPV 16. They calculated the
nucleus/cytoplasmic ratio and compared it with the control
group. Cellular, nuclear, and cytoplasmic areas were lower
in the HPV 16 positive group than the control group. Howe-
ver, no statistically significant difference was found between
the values (10).

Safi Oz et al., in their cytomorphometric study of HPV 18
infected patients, measured the cellular, nuclear and cytop-
lasmic area. They calculated the nucleus/cytoplasmic ratio,
and measured the width, length and perimeter values of
the cell and nucleus. They compared them with the control
group. Cellular area, nuclear area, cytoplasmic area, nuc-
leus/cytoplasm ratios, cell width, length and perimeter va-
lues and nucleus width, length and perimeter values were
lower in the HPV 18 positive group than in the control group.
The nucleus width and length values were also statistically
significant between the HPV 18 and control groups (31). It
1s considered that morphological and morphometric studies
related to HPV will contribute to the enlightenment of the
mechanism of HPV infection.

CONCLUSION

This review evaluated HPV structural effects on cervical
cell morphology and morphometry. Knowing the structural
changes induced by HPV can help gain new perspectives
on gene regulation architecture in the cell. This will enable
us to understand HPV’s effects on carcinogenesis. Micro-
nucleus scoring may contribute to the evaluation of differ-
ent HPV types in this respect, as it shows chromosomal

instability in this infection. Since the texture of the nucleus
shows the degree of chromatin condensation and integra-
tion of HPV, a detailed examination of the texture in the
presence of different HPV types is thought to be a valuable
and effective tool in cervical cell evaluation and is potential-
ly useful for the development of specific drug targeting and
biomarkers specific to HPV-induced cancer. Morphometry
is thought to provide information that cannot be detected by
traditional cytological methods. It is also thought to explain
the incompatibilities between molecular methods and morp-
hological approaches. | believe that morphometric evaluati-
ons need to be performed on different HPV types.
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GRAPHICAL ABSTRACT

A two-stage participatory governance approach is proposed to enhance the benefits of artificial intelligence
in healthcare and mitigate its harms.
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ABSTRACT

Artificial intelligence (Al) is set to greatly impact and transform workflows and employment in medicine and healthcare. This study explores
how Al can enhance job roles in the healthcare sector and improve the quality and efficiency of services. A two-stage approach is proposed.
In the first stage, doctors and healthcare workers are involved in developing Al systems. Their participation ensures ethical use, boosts effi-
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ciency, and prevents biases from the data or algorithms. In the second stage, continuous monitoring of Al systems by healthcare profession-
als is crucial. They act as filters for Al-generated results during decision-making processes. This ongoing oversight helps maintain accuracy
and reliability. This two-stage approach highlights the importance of doctor-machine interaction. By integrating Al with human expertise,

healthcare services can see significant improvements in quality while minimizing potential risks from Al technologies.

Keywords: Artificial intelligence, data bias, healthcare, human complementation, medicine

GRAFIKSEL OZET

Saglik sektortinde yapay zekanin faydalarini artirmak ve zararlarini azaltmak amaciyla iki asamali
katilimci bir ydnetim yaklagimi dnerilmektedir.
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Yapay zeka (YZ), tip ve saglik hizmetlerinde is akislarini ve istihdami buylk 6lcide etkilemeye ve dénlstirmeye hazirlanmaktadir. Bu
calisma, YZ'nin saglk sektériindeki is rollerini nasil gelistirebilecegini ve hizmetlerin kalite ve verimliligini nasil artirabilecegini arastirmaktadir.
Bu kapsamda iki asamali bir yaklasim 6nerilmektedir. ik asamada, doktorlar ve saglik calisanlari YZ sistemlerinin gelistiriimesine
dahil edilmektedir. Doktorlar ve saglik calisanlarinin katilimi, etik kullanimin saglanmasini, verimliligin artirlmasini ve verilerden veya
algoritmalardan kaynaklanan ényargilarin énlenmesini saglamaktadir. ikinci asamada ise, YZ sistemlerinin saglik profesyonelleri tarafindan
sUrekli izlenmesi kritik dneme sahiptir. Sagdlik profesyonelleri, karar verme siireclerinde YZ tarafindan Uretilen sonuglar igin bir filtre
gorevi gérmektedir. Bu surekli denetim, dogruluk ve giivenilirligi korumaya yardimci olmaktadir. Bu iki asamali yaklasim, doktor-makine
etkilesiminin 6nemini vurgulamaktadir. YZ'nin insan uzmanligiyla entegrasyonu, saglik hizmetlerinde kaliteyi &nemli élgude iyilestirirken, YZ
teknolojilerinden kaynaklanan potansiyel riskleri azaltacaktir.

Anahtar Sézciikler: insani tamamlama, saglik hizmetleri, tip, veri yanlihgi, yapay zeka

peutics), medical training and healthcare systems (7,8). Par-
ticularly, the prevalence of digitalization efforts, especially
related to image processing, has accelerated the use of Al
systems in diagnostics (9,10). As evidence of the benefits
provided by Al systems, the advantages they offer, particu-
larly in the healthcare sector, are highlighted (11-13). Be-
yond patient care, the incredible increase in the amount of
digital data in healthcare and technological advancements,
as well as significant investments by technology companies
and governments in the application of Al, serves enormous

INTRODUCTION

Artificial intelligence (Al) is rapidly spreading across all
fields, from education to healthcare, economy to defense
industry, with its significant advantages (1-6). The trans-
formation brought about by Al technologies is occurring on
a significantly different scale compared to previous major
technologies, and an Al ecosystem is forming in a short pe-
riod. Particularly, the widespread digitalization in all areas
ensures the sustainability of Al systems.

Medicine is among the first application areas of Al technol-
ogy. Al had already had its impact on different aspects of
medicine, including the patient care (diagnostics and thera-

potential to improving healthcare systems (14). Therefore,
the spread of Al technologies in healthcare is expected to
be much faster.
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In this context, Al technologies particularly enhance effi-
ciency and reduce costs in tasks related to clinical docu-
mentation, such as processing and recording requests by
allied health personnel, or in support services like prescrip-
tion renewal or appointment scheduling (14-16). On the oth-
er hand, it is also possible to identify and monitor patients
in need of advanced healthcare services using big patient
data (17). Thus, proper utilization of big data via Al may
even have a significant impact on single individual level.

Concerns regarding Al technologies mainly revolve around
how the transformations in the labor market will impact em-
ployment and how negatively they will affect professions
(18-21). In other words, how Al systems will affect current
employment, especially in the fields of health and medicine,
is a major point of curiosity. In this context, it is expected
that Al systems will transform existing skills and create new
professions in the fields of medicine and healthcare (14,22).
Similarly, the World Health Organization (23) also predicts
that Al technologies will significantly change the workflows
and jobs of health professionals such as doctors and nurs-
es. Despite ongoing debates on this issue, findings regard-
ing how Al technologies will affect employment often contra-
dict each other (20). However, the most agreed-upon point
is that the expected skill level will significantly increase with
the use of Al technologies (24). Moreover, it is observed
that even companies that do not directly use Al technolo-
gies now prefer individuals with Al skills in their employment
(25).

Al systems are transforming processes in medicine and
healthcare, taking over most tasks through automation (26).
This shift has sparked discussions regarding the employ-
ment of healthcare workers. While Al can automate many
routine tasks in healthcare, there are three main reasons
it cannot replace doctors (27): First, there is still a need for
doctors to give specific task instructions to Al systems and
to evaluate their outputs. Second, the support provided
by Al systems is extremely specific and limited according
to the complexity of doctors’ responsibilities. Third, while
public data sets often contain biases, making the clinical
applicability of algorithms trained on these data extremely
limited, there is also a significant lack of accessible data for-
mats needed by Al systems that require training data sets.
Consequently, the alternative path that will be explained in
the next section will not adversely affect employment and
will increase efficiency in the field where it is used involves
using Al to complement humans (28). We believe that the
Al will not replace physicians but Al literacy will be a cardi-
nal feature in medicine especially for healthcare workers in
executive and administrative positions (27,29).

The discussion on how Al technologies will transform work-
flows in the healthcare sector, from education to diagnosis
and treatment processes, and which skills will come to the

forefront in this transformation is a hot topic. In this con-
text, international initiatives to address the risks of artificial
intelligence mentioned above have begun to increase, and
steps towards multinational regulation, beyond national reg-
ulations, are also on the rise. For example, the European
Union recently published the EU Al Act, which provides a
framework for regulating artificial intelligence within the EU
(30).

Therefore, this study explores how Al technologies can be
used in a way that complements humans in the healthcare
field. For this purpose, it is primarily recommended to in-
crease Al literacy among all healthcare workers. Additional-
ly, a two-stage solution is presented to complement human
efforts. The first stage requires the active participation of
healthcare professionals in the development process of Al
technologies in the healthcare field, while the second stage
necessitates these professionals to guide and filter the re-
sults produced during the implementation phase of Al tech-
nologies.

TWO PATHS FOR THE DEPLOYMENT OF Al:
AUTOMATION AND COMPLEMENTARY PATHS

It is known that major technological transformations signif-
icantly reshape the skill sets of professions, forcing a re-
structuring of the labor market (31). In this process, while
some professions disappear, the losses in the employment
market are balanced by the new professions emerging from
technological transformation. A similar expectation applies
to Al technologies (18). However, recent studies indicate
that this expectation may not be entirely accurate, suggest-
ing that the number of new job positions created may not
compensate for the ones eliminated (4-6,32,33). Therefore,
there are warnings that if the automation trend enhanced by
Al technologies is not addressed, significant waves of un-
employment could occur. In this context, creating a sector
that prioritizes employment for Al technologies is proposed
as an alternative path that could increase efficiency by us-
ing Al technologies in a way that complements humans.

Al technologies are creating new opportunities in workplac-
es that support the alternative path. For instance, a study
using GitHub Copilot at a workplace has shown that a test
group with access to Copilot, a productive Al-powered pro-
gramming assistant, completed programming tasks about
56% faster than the control group without access (34). An-
other study, using data from 5,179 customer support rep-
resentatives, examined the effects of a productive Al-pow-
ered chat assistant on employee performance (35). It found
that the Al-supported chat assistant increased productivity,
measured by the number of problems solved per hour, by
an average of 14%. However, the increase in productivity
showed significant variations according to the skill levels
of the employees. The study revealed that the Al-powered
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chat assistant improved performance by 34% for newcom-
ers and low-skilled workers, while it had a minimal impact
on experienced and high-skilled workers.

Another study examining the impact of ChatGPT on writing
tasks demonstrated that ChatGPT significantly improved
the performance of the least skilled writers, leading to nota-
ble enhancements in writing speed and quality (36). In oth-
er words, the productivity gains caused by Al in workplac-
es predominantly benefit mid-skilled or novice low-skilled
workers, significantly enhancing their productivity, with this
contribution diminishing as the skill level increases. Similar
findings from other studies show that the complementary
contribution of Al technologies is realized by compressing
the skill range among workers (37-40). Therefore, these
findings suggest that the alternative path of using Al to com-
plement humans could provide an opportunity to increase
the overall productivity of the workplace by enhancing the
efficiency of mid and low-skilled workers rather than dis-
placing them from employment.

In fact, the alternative path for Al technologies is not entirely
new. Particularly in Germany, during the period when the
first wave of automation led to significant shifts in labor mar-
ket dynamics, the initial steps of the alternative path were
taken using two different approaches: inclusive education
and the application of innovations in workplaces in a way
that supports mid-skilled or unskilled workers (41). Thus, on
one hand, inclusive education ensures that all individuals
receive education of the same quality, preventing the clus-
tering of new jobs within the elite class. On the other hand,
it prevents new investments in workplaces from favoring
highly skilled workers, thereby helping to avoid job losses
among mid-skilled or unskilled workers. Consequently, Ger-
many’s previous stance on handling the challenges posed
by automation, now intensified by Al technologies, supports
the significance of the alternative path for Al technologies in
preventing profound disruptions in employment (42).

CURRENT SHORTCOMINGS OF Al

With the current status of Al, a system needs to be estab-
lished in the healthcare field in which the generation and
the use of Al-produced data is regulated. To build up a
framework for this reasoning, below, first we will discuss the
shortcomings of Al and the risks it may pose. Secondly we
will explain why human supervision is necessary in health-
care decisions. We will then propose a two stage model of
a complementary path to utilize Al in healthcare.

One of the significant challenges encountered in the use of
Al technologies is the production of biased results based
on biases in training data sets or erroneous assumptions
in algorithms (2,4,43). Health systems serve a heteroge-
neous population that varies according to different environ-
ments, socioeconomic status, gender, religion, and race.

Therefore, the use of Al technologies in healthcare can only
contribute to the improvement of healthcare services if it
produces unbiased results. Consequently, biased data or
assumptions used in algorithms compromise the impartial-
ity of Al technologies in healthcare (2). For example, it has
been observed that a machine learning algorithm trained at
a university hospital using data from wealthy, young, white
patients to create a clinical report produces biased results
when used in hospitals serving minorities and patients with
low socioeconomic status (44). Similarly, an algorithm de-
veloped to predict Acute Kidney Injury (AKI), which primar-
ily comprised data from white, older male patients, when
used to predict AKI in young and female patients exhibited
gender-based biases (45,46). It has been identified that Al
applications actively used in health systems disadvantage
individuals with darker skin tones in determining SpO2, and
in dermatological imaging systems (17,47). The cause of
this bias lies not only in the underrepresentation of differ-
ent skin colors in the training data set but also in the low
sensitivity of the scales used to determine skin tone (48,49).
In particular, The Monk Skin Tone Scale (MST) (50) is rec-
ommended in Al algorithms rather than the Fitzpatrick scale
which is the widely accepted in clinical settings, to provide
more sensitive results and helps combat algorithmic injus-
tice (48). We would like to emphasize that this intervention
(using appropriate measurement protocol) is a significant
strategy and an essential step in machine learning, ad-
dressing biases linked to the data set. Moreover, the MST
scale was originally developed for social sciences. Thus
Al-based systems may encourage an interdisciplinary ap-
proach to provide generalizable results (50). This approach
not only enhances the fairness of Al applications but also
underscores the need for cross-disciplinary contributions to
improve Al’s accuracy and ethical application in healthcare.

On the other hand, the assumptions made during the de-
velopment of Al algorithms can inherently include biases,
and this directly affects the outcomes they produce. In
this context, a recent study highlighted the biases in an Al
system used to identify patients needing advanced health-
care, which considered the amount of healthcare expendi-
tures (17). The study demonstrated that the results were
biased according to race and socioeconomic status. The
criterion used by the algorithm assumes that everyone,
regardless of their socioeconomic background, has equal
access to the healthcare system. In reality, wealthy fam-
ilies, who have easier access to healthcare systems and
thus higher healthcare expenditures, benefit more from ad-
vanced healthcare services as a result of the Al system’s
decision-making process, compared to individuals who may
need similar or more advanced care but have already less
access to healthcare services. This situation showcases a
critical flaw in how Al systems evaluate and provide health-
care services, emphasizing the need for algorithms that ac-
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curately reflect the diverse conditions and barriers different
populations face in accessing healthcare. By addressing
these biases, Al can truly enhance the equity and effective-
ness of healthcare delivery.

Similarly, the lack of transparency in Al systems compli-
cates the recognition of biases embedded in algorithmic
assumptions. For instance, an algorithm which is used in
hospitals to recommend treatments for cancer patients is
known to make inappropriate treatment recommendations,
such as the use of an anticancer drug which is associated
with an increased risk of bleeding in a patient with severe
bleeding. The ‘black box’ nature of these algorithms makes
it impossible to explain why a medication unsuitable for the
patient’s history was prescribed, contradicting the princi-
ple of transparency in healthcare (51,52). Consequently, a
flawed algorithm has the potential to commit medical errors
and cause serious harm to patients.

One of the second-tier risks associated with the use of Al,
particularly generative Al technologies like ChatGPT, in
healthcare—from writing academic articles to preparing pa-
tient reports and treatment processes—is the phenomenon
of hallucinations (53). Recently, it has been suggested that
using the term “confabulation” rather than “hallucination” to
describe this behavior would be more accurate (54). This
term describes the issue where Al systems do not consist-
ently produce accurate answers and can frequently gener-
ate incorrect or non-existent content. For example, it has
been shown that some references created in research pro-
posals or articles entirely prepared by ChatGPT neither ap-
pear in Google searches nor have an existing Digital Object
Identifier (DOI) (55). Thus, while the responses produced
by generative Al can seem reasonable, they may actually
be nonsensical.

It is suggested that these hallucinations occur when Al
systems either lose connection with the dataset they were
trained on (source amnesia) or face difficulty and tension
due to contradictory data in their training set, which drives
this behavior (56). Even worse, once Al systems begin hal-
lucinating, they can continue this behavior in a consistent
manner in subsequent responses, potentially causing a
snowball effect of hallucinations (57). In the healthcare set-
ting, hallucinations can misdirect diagnosis and treatment
processes, thus posing a high cost to human health.

On the other hand, Al systems’ ability to generate meaning-
ful outcomes from complex and large datasets can undesir-
ably boost confidence in their results, making automation of
healthcare processes appear attractive (58). However, this
approach often fails to achieve the superior performance
that could be realized by combining the unique strengths
of humans and Al. Furthermore, studies have shown that
Al has the potential to err in disease diagnosis, leading to
a decline in the quality of healthcare services (58-60). For

example, while Al can interpret acute neurological scans
much faster than radiologists in diagnosing head trauma,
its diagnostic accuracy remains lower (61). Similarly Al mis-
led radiologists for interpreting chest radiography (62,63).
Therefore, relying solely on the automation capabilities of Al
technologies carries significant risks.

As with all technological advancements, equitable use is a
serious concern in Al. There is economical and geographi-
cal discrepancy for the development of technology and the
data availability (9). A recent review of Al life science publi-
cations demonstrated that Northern America, Western Eu-
rope and Oceania countries produced the highest number
of publications and also the highest number of high-qual-
ity and with clinical relevance (64). The lack of equitable
and inclusive use of Al is not only a problem for the disad-
vantaged countries but also constitutes a major hurdle for
generalizability of Al-generated data in HIC and HMIC with
a heterogeous population structure. In the HIC and HMIC,
the available health data may be biased for certain socio-
economic, racial or ethnic groups which results in flawed
Al-generated predictions (65). The already evident dispari-
ties in healthcare may reflect itself onto Al -based diagnos-
tic systems (66). However fair use of big data and Al may
provide significant improvements in detecting and eliminat-
ing these disparities. In addition, there are numerous other
opportunities that Al can provide to the healthcare systems
of LICs. Al can support the use of telemedicine to reach
out to rural disadvantaged populations, enhance healthcare
supply systems and support management systems in the
LIC (67). Thus, it is pivotal to include unbiased data prefera-
bly representing all strata of the target population to acheive
the most accurate results from Al and capitalize its benefits
on global health.

THE NECESSITY OF HUMAN INVOLVEMENT

The shortcomings of Al underscore the necessity for contin-
uous monitoring of Al in autonomous systems that oversee
patient health (68). Hence, the focus should not solely be
on Al's capacity to fully automate medical processes but
rather on the potential to enhance healthcare profession-
als’ expertise concerning Al technologies (59). Emphasis
should be placed on using Al to complement human capa-
bilities, thereby improving the quality of healthcare services
(9,69). In this manner, while Al technologies can analyze
large datasets that humans may struggle to assess inde-
pendently, the interpretation of these data should be per-
formed in collaboration with healthcare personnel, leading
to more accurate and reliable solutions.

Thus, a facilitator role for Al can be instituted. A study con-
sulting experts on the use of Al in healthcare shows that all
experts agree Al will take over time-consuming, repetitive
routine activities not requiring completion by doctors, thus
facilitating daily work in healthcare services and becoming
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an indispensable part of clinical routine (27). In a study on
how ChatGPT affects doctors’ decision-making process-
es and biases in health systems, doctors were asked to
assess chest pain in patients with different demographic
features (gender, race), and then they used ChatGPT to
question their own assessments (70). The study found that
ChatGPT increased the accuracy of the doctors’ decisions
and reduced biases related to gender and race. Similarly, in
studies examining ChatGPT’s advice to doctors on cardio-
vascular diseases and hypertension, it was highlighted that
ChatGPT could accelerate doctors’ decision-making pro-
cesses in diagnosing hypertension (71,72). However, view-
ing ChatGPT not as a replacement but as a complementary
tool to decision-making processes enhanced accuracy (71).

The platforms developed with Al support and providing diag-
nostic assistance based on patients’ complaints, enhances
its diagnostic capability by allowing for online consultations
with doctors. Consequently, to keep the platform up-to-date
and ensure medical accuracy, doctors provide medical con-
sultancy to this Al application (73). The interaction between
robots and doctors in surgical areas is another example of
how Al can enhance the complementary role of humans
and ultimately provide healthcare services of higher quality
(74).

A COMPLEMENTARY PATH FOR Al IN HEALTH
CARE

The establishment of complementary path of Al use in
healthcare systems consists of two stages as shown in Fig-
ure 1 (27, 75). The first stage is the development phase of
Al systems, which involves the adoption of a society-in-loop
approach. This approach not only includes Al experts but

also involves doctors and health administrators, and all rel-
evant healthcare stakeholders (2,76). Active participation at
this stage allows for measures to be taken against biased
outcomes and ensures ethical use of Al. Particularly, the
participation of healthcare workers’ unions is critical in this
context.

As we mentioned above, awareness of biases stemming
from the training data sets or algorithmic assumptions by
doctors and cautious interpretation of the results will en-
hance the quality of healthcare services. Moreover, par-
ticularly in healthcare, adopting a participatory governance
approach during the development phase of Al systems that
allows involvement of healthcare stakeholders will likely
reduce the likelihood of generating these biases. This en-
gagement not only fosters transparency but also ensures
that the algorithms are more aligned with the nuanced
needs of diverse patient populations.

The second stage involves healthcare workers approaching
the results produced by Al systems with caution, providing
human input to correct any biases or deficiencies. This ap-
proach not only prevents Al systems from misleading doc-
tors but also supports doctors in managing complex health
data that they might not easily analyze on their own (77).
Thus, Al systems enhance the capability of healthcare pro-
fessionals to manage processes more effectively by provid-
ing them with insightful analyses of extensive health data.

Current studies suggest low diagnostic accuracy of chat-
bots, possibly due to ‘hallucinations’ and other factors that
affect the algorithm output (78). Therefore, it is crucial for
healthcare professionals to approach the results produced
by Al technologies cautiously, enabling the detection and

Prevents bias
development Phas

Development of Al
including
all relevant

stakeholders Helps generating a robust Al

plementation Phas

The integration of Al
p the healthcare systen

A two-stage complementary path for Al use in healthcare

Leads to the development of clear, intelligible Ul
Promotes and facilitates the use of Al in healthcare workers

Necessary for fair and ethical process

Ensuring necessary precautions are taken for data privacy

Physician feedback is essential
A transitional phase where all Al-generated data is monitored
Gradual increments in the role of Al in decision making

Regulations for accountability and ethics of use

Figure 1. A two-stage
complementary path for Al
use in healthcare.
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correction of errors. This vigilance is essential to minimize
the adverse effects and safeguard patient outcomes.

CONCLUSION

Healthcare and medicine are among the primary fields im-
pacted by Al technologies. Al holds significant potential for
improving the quality of healthcare services. Indeed, the
fact that the initial applications related to Al primarily started
in the healthcare sector points to this potential. The digi-
talization of healthcare and the rapid accumulation of big
data provide significant opportunities for the development
of Al technologies. Al can help surpass human limitations
in collecting, processing, and analyzing these vast datasets
quickly and accurately, thereby substantially enhancing the
quality of healthcare services (27, 79). Therefore, the focus
of this study is not on the potential applications of Al tech-
nologies in healthcare, but on how they should be utilized to
enhance the quality of healthcare services.

It is well known that every major technological transforma-
tion leads to significant changes in the skill sets required for
various professions. With these transformations, a consid-
erable number of existing jobs disappear while new profes-
sions that require new skills emerge. A similar situation ap-
plies to Al technologies. However, while technological trans-
formations post 1970s have spread automation and had the
potential to transform existing professions and create new
ones, warnings are issued that Al technologies might not
have the same potential (28). In other words, if the current
path of automation continues, the Al ecosystem might elim-
inate the need for many professions without demonstrating
the same performance in creating new ones. Consequently,
significant fluctuations in employment are expected. On the
other hand, the professions emerging from Al technologies
are expected to require a high level of skill, necessitating
advanced education that may include graduate studies.
This indicates a shift towards more specialized and higher
educational requirements for the workforce engaged with
emerging Al-driven sectors.

The rapid development of Al technology in the medical field
and its increasingly advanced capabilities in diagnosis and
treatment have highlighted the necessity of integrating Al
into medical education without delay (80). It is also known
that medical school students are willing to take courses
related to Al (81). When examining the curricula of differ-
ent universities offering medical education (such as Stan-
ford University and Harvard University), it is observed that
courses on topics like “Al in healthcare, data science, fair Al,
human-machine interaction, etc.” have been added to the
curriculum to enhance Al literacy (82, 83). In this context,
a study exists in the literature that serves as a guide for
the integration of Al into medical education curricula, which
defines the necessary competencies for medical students
to understand the workings of Al, use it responsibly, and de-

velop Al literacy (including clinical applications, ethical and
legal frameworks, data analytics, statistics, etc.) (84).

This study proposes a two-stage complementary approach
for the use of Al technologies in healthcare. The develop-
ment phase of Al applications should ensure the fair par-
ticipation of all healthcare stakeholders. This cooperative
approach is crucial for integrating diverse perspectives and
expertise, which enhances the robustness and applicability
of Al systems in healthcare settings.

The second stage of integrating Al technologies in health-
care is the implementation phase, where a cautious ap-
proach to these systems is essential. Despite all precau-
tions taken during the first stage, Al systems might still
produce biased outcomes or exhibit hallucinatory behavior
during application. Detecting these errors, which can neg-
atively affect diagnosis and treatment processes, and mak-
ing the necessary corrections is critical. Healthcare workers
should act as a “ilter behind the Al’ (27).

Finally, considering that generative Al systems particularly
enhance the productivity of individuals with medium and low
skills and shorten training periods for this group (35-37), the
use of Al in all training within the healthcare sector could
improve the quality of healthcare services by enhancing the
quality of human capital in the field. Furthermore, it would
also enable the training of a new generation of doctors and
healthcare professionals with Al literacy.

Al systems are seen to significantly facilitate doctors’ work
by taking over routine tasks and simplifying more complex
jobs. In this context, the field of radiology offers significant
potential for this collaboration (85). Thus, Al-human interac-
tion can create greater collective intelligence in healthcare
(86). This integrated approach ensures that Al supports
healthcare professionals without replacing the critical hu-
man judgment necessary in medical practice.

The use of Al in healthcare, as outlined, necessitates an
enhancement of Al literacy among doctors and other health-
care professionals. Given the rapid development in Al tech-
nologies, continuous updating of detailed training specific
to Al usage in each healthcare domain is imperative. This
requirement for continuous education can trigger signifi-
cant transformations in decision-making processes within
the medical field. At this stage, even if Al systems are not
replacing doctors in healthcare, doctors proficient in Al will
be preferred over those who lack such skills (27,29). There-
fore, Al literacy in healthcare is no longer an option but a
necessity.

A similar situation exists in discussions about the use of Al
in scientific research and writing scientific papers (87). The
opportunities presented by generative Al technologies, es-
pecially ChatGPT, have started to be actively utilized by sci-
entists, and papers with ChatGPT as a co-author have even
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been published. As in the field of healthcare, the ethical di-
mension of using Al technologies in this field, particularly
regarding who will take responsibility for its contributions, is
a topic of ongoing debate (88). While some journals, such
as Science, take a firm stance that text, figures, images,
or graphics generated by Al can never be used in articles
(89), many journals have policies stating that Al cannot be a
co-author, but its contributions can be significant and must
be explicitly acknowledged in the article (90,91). This ap-
proach implies that, similar to the significant contributions of
Al in diagnosis and treatment processes in the healthcare
field, medical Al systems cannot replace doctors due to the
lack of accountability.
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GRAFIKSEL OZET

Ergonomik egitim, calisanlarin saglik risklerini azaltirken is verimliligi ve memnuniyetini artirmada kilit bir rol oynar

Bu galisma, ergonomik ERGONOMIK EGITIMIN ASAMALARI Calisma, ergonomik
riskleri degerlendirerek D egitimin mesleki kas-
azaltmada egitimin iskelet hastaliklarini

o6nemini vurgulamak ve azalttigini,
calisanlarin farkindaligi
farkindahgini artirarak artirdigini, is

performansi ve
memnuniyeti olumlu

kas-iskelet saghgini
korumaya yoénelik bilgi
ve becerilerini etkiledigini ve genel
gelistirmek amaciyla T bevraris bt yasam kalitesini
yapilmistir. @ @ yiikselttigini
gostermektedir.
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oz

Dinya genelinde saptanmis tiim kas-iskelet sistemi hastaliklarinin %30’una yakininin Mesleki Kas iskelet Hastaliklarinin olusturdugu
bilinmektedir. ise bagh hastaliklarin ve is kazalarinin sebep oldugu biitiin is glinleri kaybinin %34’iine yakinini kas-iskelet sistemi hastaliklari
olusturmaktadir. is ile alakali psikososyal, ergonomik, fiziksel ve kisisel faktérlerin mesleki kas iskelet hastaliklarinin olusumuna etkisi
bilimsel yollarla ispatlanmistir. Glincel literatlre baktigimizda endstrilesmis Ulkelerde mesleki kas iskelet hastaliklarinin artisi, ¢alisanlarin,
isverenlerin, devlet yoneticilerinin, saglik bakim sistemlerinin ve sigorta sirketlerinin dikkatini fazlasiyla bu konuya ¢ekmektedir. Prevalans
ve maliyetteki dikkat ceken artis nedeniyle; risk faktérleri, ergonomik girisimler ve ergonomik egitimi kapsayan ergonomi programlari ve
bu bilesenleri igeren rehabilitasyon yaklasimlariyla ilgili uygulama ve galismalar ivedilik kazanmaya baslamistir. Onleyici yaklasimlar ve
korunma yollari vasitasiyla ergonomi konusunda toplum bilinci olusmakta, is yerlerinde ergonomik mudahaleler ve ergonomik egitim
hizla yayginlasmakta ve uygulanmaktadir. Ergonomik prensiplere gére tasarlanmis fiziksel bir ortamda calismanin, sorunlari 6nleyip, is
aktivitelerinde performans artinnmi icin, bir basina yetersiz oldugu yapilan ¢alismalarda glcli kanitlarla saptanmistir. Ergonomik egitim
vererek galisanlarin ergonomik davraniglar ve midahalelerle ilgili bilinglenmeleri, bdylelikle ergonomi farkindaliklarinin artiriimasiyla, is yeri
kosullari ve ortami yeteri kadar ergonomiye sahip olmasa dahi, mesleki kas iskelet hastaliklarinin prevalansinin azaldigr gézlemlenmistir.
Bu derleme, bu kapsamda c¢alisanlara ergonomik egitim veriimesinin énemini, ergonomi programi icerisinde yerini ve iligkili faktorleri
vurgulamakta ve ele almaktadir.
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Ergonomik Egitim

GRAPHICAL ABSTRACT

Ergonomic education plays a key role in reducing health risks while enhancing work efficiency and satisfaction
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ABSTRACT

Work-related musculoskeletal disorders comprise an estimated 30% of all musculoskeletal system disorders identified on a global scale.
Occupational accidents and disorders constitute 34% of the total number of days lost from work. Scientific evidence supports the notion that
work-related psychosocial, ergonomic, physical, and personal factors all contribute to work-related musculoskeletal disorders development.
The increase in work-related musculoskeletal disorders in industrialized nations has been attracting the interest of employees, employers,
government officials, healthcare systems, and insurance companies, according to recent studies. Practices and research concerning ergo-
nomics programs that incorporate risk factors, ergonomic initiatives, and ergonomic training and rehabilitation approaches have started to
gain momentum as a result of the rapid rise in prevalence and costs associated with these components. The general public is becoming
increasingly aware of ergonomics through the use of preventative measures and protection techniques, leading to an accelerated expansion
and implementation of workplace interventions and ergonomics training. Substantial evidence from research indicates that simply having an
ergonomically designed work environment does not effectively prevent problems or improve performance in work-related tasks. Even in the
presence of an inappropriate ergonomic working environment and conditions, we observe that ergonomics training decreases employees'
awareness of ergonomic behaviors and interventions while simultaneously increasing their awareness of ergonomics. This review examines
and discusses the significance of ergonomic training for employees, its integration within ergonomics programs, and other pertinent aspects.

Keywords: Ergonomics, ergonomic education, work related musculoskeletal disorders

_ Morbidite nedenleri arasinda olan Kas iskelet Sistemi Has-

taliklar (KiS), saglikta 6nemli bir yer tutmaktadir. Bireyle-
Disiplinlerarasi bir bilim dal olan ergonomi insan ile kulla- re, topluma ve devletlere agir bir yiik olusturmaktadir. Bu
nilan ¢alisma ortami ve araglar arasindaki iligkileri bilimsel hastaliklar bireylerin yasam kalitesini diisirmekte, sakatlik
yontemle inceleyen uygulama alanlarini kapsamaktadir.  yg fonksiyon kayiplarina neden olup, saglik harcamalariyla,
Ergonomi, “Isbilim” veya “Insan Muhendisligi” olarak da sistemler igerisinde ¢ok buyik élgiide yike sebep olmak-
adlandinilir. Is, makine ve insanin birbirleriyle optimum di-  {aq,r ABD'de 1995 yilinda, kas-iskelet sistemi hastaliklari
zeyde uyumlu olmasi amaciyla, insanin anatomik, fizyolojik, nedeniyle toplam 3.008.000 hastane yatisi gergeklesmis ve
biyomekanik gibi bircok 6zelligini géz dniine alarak iglerin bu durumun toplam maliyeti 215 milyar ABD dolari olmus-
ve kullanilan her tirli aracin bu dzelliklere gére tasarlan- tur. (5). Bu harcamalar dogrudan, dolayli ve gorilmeyen

masini saglamaktadir (1). Diger bir tarima gore ergonomi harcamalardan olusmaktadir. Hekimin muayene etmesi,
(veya insan faktorleri miihendisligi), sistem icindeki bireyler tani amaciyla yapilan testler, ilag kullanimlari, hastaneye

ve diger personellerle arasindaki iligkileri g6z 6ntine alarak, yatislarin yapilmasi gibi durumlar tibbi bakim maliyetlerini

bireylerin sagligini, igle iligkili sistemin verimliligini, gtven- olusturmaktadir. KiS hastaliklarinin dogrudan maliyetlerinin

ligini, en iyi hale getirmek igin ilkeleri, bilimsel teorileri, ta- . . . .
S L . yapilan cesitli calismalarda milyar dolara kadar yuk getirdigi
sarimlarin verilerini ve metodolojisini uygulamakta olan bir S .
bildiriimektedir (6).

disiplindir (2). Ergonomi programlari ¢ercevesinde, progra-
min temel bilesenleri; is yeri risk etkenleri degerlendirilmesi, Mesleki aktiviteler sirasinda fiziksel ve psikososyal risklerle
ergonomik egitim, ergonomik girisimlerdir (3,4) . olusan agri, sakatlanma ve disfonksiyonlarla seyir gdsteren
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KiS hastaliklari calisan bireylerde gérillen yaygin saglik
sorunlaridir. Cogunlukla kaslari, diskleri, tendonlari, liga-
manlari ve bircok yumusak dokuyu etkilemektedir. Bu has-
taliklarinin nemli bir kismini olusturan Mesleki Kas iskelet
Hastaliklari (MKiH)'nin is ile ilgili aktivitelere bagh olarak
gelistigi kabul edilmektedir. Meslekle iligkili faktdrlerde be-
denin koétl postirlerde kullanimi, is sirasinda tekrarlamal,
zorlamali hareketler, ergonomi konusunda fiziksel, biligsel
yetersizlikler, davranigsal faktorler gibi nedenler dnemli 6l-
cude yer almaktadir (7).

Yakin zamanda endustrilegmis Ulkelerde MKiH'nin artisi ¢a-
lisanlarin, igverenlerin, devlet ydneticilerinin, saglik bakim
sistemlerinin ve sigorta sirketlerinin dikkatini fazlasiyla bu
konuya cekmistir. Prevalans ve maliyetlerdeki dikkat ceken
artis nedeniyle; risk faktorleri, ergonomik girisimler ve ergo-
nomik egitimi kapsayan ergonomi programlari ve bu bile-
senleri iceren rehabilitasyon yaklagimlariyla ilgili uygulama
ve calismalar ivedilik kazanmaya baslamistir. Onleyici yak-
lasimlar ve korunma yollariyla ergonomi konusunda toplum
bilinci olusmakta, is yerlerinde ergonomik mudahaleler ve
ergonomik egitim hizla yayginlasmakta ve uygulanmaktadir
(3,4,8). Bu nedenlerle bu derlemenin amaci, ergonominin
6nemli bir bileseni olan ergonomik egitim ve ergonomik egi-
timle iligkili faktdrlere vurgu yapmaktir.

MESLEKI KAS ISKELET SISTEMi HASTALIKLARI

Beklenen yasam émriiniin artmasiyla KiS hastaliklarinin
prevalansi toplumda artmaktadir. ingiltere’de yapilan bir
calismada 40 yil éncesiyle kiyaslaninca sik gériilen KiS
agrilarinin prevalansinin oldukga arttigr gézlemlenmistir (9).
Bu hastaliklar 150°den fazla, farklh sekillerde sendrom ve
durumlardan olusmaktadirlar. (")rnegin, fibromiyalji, tendinit,
osteoartrit, omuz ve kol agrilari, sirt ve bel agrilar gibi bir-
cok hastaligi kapsayabilmektedir. Diinya genelinde 70 yas
ve Uzeri bireylerin %40’inda diz osteoartriti kaynakli agrilar
bulunmaktadir. Osteoartrit tanisi bulunan bireylerin %25’i
gunlik yasam aktivitelerini bagimsiz yerine getirememekte-
dir. Toplumun %80’inde hayatlarinin bir déneminde bel ag-
risi sikayeti goértlmekte olup, bu durum epidemik boyutlara
ulasmistir (10).

Dinya genelinde saptanmis tim KIS hastaliklarinin
%30’una yakinini MKiH'nin olusturdugu bilinmektedir. ise
bagli hastaliklarin ve is kazalarinin sebep oldugu butin is
glnleri kaybinin %34’tne yakinini KiS hastaliklari olustur-
maktadir. Dolayisiyla, bunlarin sebep oldugu tazminat mali-
yetleri yil bazinda 15-20 milyar dolarlara ulagsmaktadir (11).
MIKH icerisinde bel agrisi yliksek prevalansi ile yer almak-
tadir. Bununla beraber pek ¢ok hastalik bu grup icerisinde
yer almaktadir. Tekrarlayan hareketler ve zorlanmalar ile
birikimli travmalar MKiH’ye neden olan baglica énemli iki
etkeni olusturmaktadir. Bu iki 5nemli etken nedeniyle yumu-
sak dokularda, kaslarda, tendonlarda, kemiklerde ve eklem
yapilarinda degisiklikler olusmaktadir. Bunlarin sonucunda,

birgok klinik tablo karsimiza ¢ikmaktadir. Calisma hayatinin
uzun strmesi, bu hastaliklarin ortaya ¢cikmasinda énemli bir
etken olmakla birlikte, asiri zorlanma durumlarinda daha
kisa bir sure icerisinde de gelisebilmektedir (12).

Gegctigimiz son zamanlarda MKiHnin gelismis Ulkelerde
maliyetlerinin ve prevalansinin yukselmesine paralel olarak
yapilan calismalarda mali kayiplar, risk faktérleri, is gunu
kayiplari gibi konular sik ele alinmaktadir. Bu konuda yapi-
lan ¢alismalar hiz kazanmistir. Gelismis ilkelerde kanunen
MKIH meslek hastaligi olarak kabul edilmektedir. Bu (lke-
lerde meslek hastaligi tanisi konulmasinin ardindan, maluli-
yetler gbz 6nuine alinarak tazminat 6demeleri yapilmaktadir
(13). Erken emekliligin ve maluliyet 6demesi yapiimasinin
baslica nedeni meslek hastaliklaridir. Bu hastaliklarin eko-
nomik olarak yuk olusturmasinin ve yasal dizenlemelerin
yapilmis olmasinin etkisiyle MKiH’yi 6nlemek amaciyla er-
gonomik egitim yaygin olarak karsimiza ¢ikan ydntemler-
den biridir (14).

isyerlerinde is saghgi ve givenliginin gelistirimesi, is ka-
zalari ve MKiH’den calisanlari korumak giiniimiizde 6nem
kazanmaya devam etmektedir. Meslek hastaliklarindan
birisi olan KiS hastaliklarinin olusmasinda elzem roli olan
ergonomik risk faktorlerinin degerlendirilmesi, isyerlerinde
ergonomik ilkelere uygun olarak uygulamalar yapilmasi ol-
dukca 6nem arz etmektedir (15).

Ulkemizde MKIiH kanunlarla meslek hastaligi olarak kabul
edilmektedir. Meslek hastaligi Sosyal Sigortalar Mevzua-
tinda; “Isin niteligine gére tekrarlanan bir sebeple veya isin
yaratim sartlar yizinden” meydana gelen hastaliklar ola-
rak tanimlanmistir (16). Ayrica, 4857 Sayili is Yasasinda
is Saghgi ve Guvenligi ile ilgili yonetmeliklerle MKIiH icin
is yerlerinde risklerin belirlenmesi, 6nlenmesi, calisanin
korunmasi, ergonomik egitim ve ergonomik mudahalelerin
uygulanmasi konusunda, isverenlerin yukimlGlaga bulun-
maktadir (17).

Ulkemizde MKiH’nin gériilme sikigi ve olusumuna neden
olan risk faktdrleri Uzerine yapilan ¢alismalar oldukca ye-
tersizdir. Bu nedenle bu hastaliklarin maluliyetinin saptan-
mas! ve tazminat 6demelerinde bir¢ok sorun kargimiza
cikmaktadir. Diger meslek hastaliklarinda da ayni durum
go6rulmektedir. Bunlara ek olarak, Kas-iskelet sistemi hasta-
liklarindan korunma ve énleme amaciyla igyerlerinde yapi-
lan midahaleler ve isveren ile calisanlara verilen egitimler
konusunda, ayrica bu hastaliklar nedeniyle is giint kaybi ve
sigorta firmalarinin tazminat 6demeleri gibi diger konularda
da verilerin oldukga yetersiz oldugu gorulmektedir (15,18).

ERGONOMIK RiSK FAKTORLERI

is ile alakall psikososyal ve fiziksel faktérlerin MKiH’nin
olusumuna etkisi bilimsel yollarla ispatlanmistir. is disinda
kalan faktérler de MKIiH olusumunda rol oynamaktadir (19).
Ust ekstremiteler ve belde gériilen tekrarlanan ve zorlamali
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Tablo 1. Ergonomik Risk Faktorleri

Tekrarlanan ve zorlamali hareketler

Kétu ve yanhs posturler

Uzun sure ayni pozisyonda kalma

Titresim etkileri

is monotonlugu ve stres

is arkadaglari desteginin eksikligi

Yetersiz denetim

Duiizensiz veya eksik is molalari

Sedanter yagsam tarzi

Fiziksel kondisyon yetersizligi

Sigara kullanimi

hareketler, agirlik tasima ve strese neden olan is kosullar
gibi etkenler hastalik olusumunu artirmaktadir. Yapilan ca-
lismalar diizgiin tasarlanan ergonomik midahale ve girisim-
ler iceren programlarla bu sorunlarin tGstesinden gelinebile-
cegini bildirmektedir (20).

Ergonomik risk faktorleri Tablo 1’de listelenmistir. Bu faktor-
ler, calisanlarin is sirasinda karsilastiklari fiziksel ve psiko-
sosyal riskleri icermekte ve kas-iskelet sistemi hastaliklari-
nin énlenmesinde kritik bir &neme sahiptir.

Fiziksel ve ergonomik etkenler is ile baglantili etkenlerin
basinda sayilmaktadir. Bu etkenler arasinda tekrarlama-
Il ve zorlamali hareketler 6éne ¢ikmaktadir. Yine columna
vertebralisin ve bedenin kétlu ve yanlis pozisyonlarda kul-
lanimi, kétu calisma posturleri de oldukca etkili olmaktadir.
Bu hastaliklardan bel fiiginin olusmasinda diz ve kalcayi
kullanmadan bele ylklenerek 6ne egilmek, yanlis pozisyon
ve posturlerde agirlik kaldirma ve tasima aktivitelerinin ya-
piimasi, yine bu hastaliklardan olan karpal tiinel sendromu
olusumunda bilgisayarla ¢alisma sirasinda el bileginin agir
fleksiyonda kullaniimasi 6nemli derecede rol oynamaktadir.
Calisirken uzun slre ayni veya yanlis postlrde veya pozis-
yonda kalinmasi ayrica titresim gibi etkenlere maruz kalin-
masi da bu etkenlerin arasinda sayiimaktadir (21).

Guncel literatlire baktigimizda psikososyal etkenlerin de bu
hastaliklarin olusumunda rol oynadigini gérmekteyiz. Ca-
lisanlarin is monotonlugu yasamasi, is memnuniyetsizligi
hissetmesi ve surekli zaman baskisi altinda calismasi risk
faktorleri olarak kabul edilmektedir. Ayrica, is yerinde, is ar-
kadasi desteginin olmamasi, yetersiz denetci bulunmasi, is
molalarinin yetersiz ve eksik olmasi veya is molalarin bir di-
zene tabi olmamasi ve is ile iligkili organizasyonel etkenler-
de sorunlar bulunmasi da risk faktori olarak kabul edilmek-
tedir. Yine kisinin yasaminda inaktif veya sedanter olmasi,
ileri yasta olmasi, asiri kilolu olmasi, fiziksel kondiisyonunun
yetersiz olmasi, sigara kullanmasi gibi kisisel etkenler de bu
hastaliklarin olusumuna katki saglamaktadir (22).

isverenler, is aktiviteleri sirasinda kullanilan ekipman ve
araclarin ayni prensiplerle kullanilmasi ve secilmesi, igyer-
lerini ergonomik prensiplere uygun olarak tasarlanmasi gibi
girisimlerde bulunmalidir. Bu girisimler MKiHyi énlemek
icin yapiimasi gereken uygulamalar arasinda yer almak-
tadirlar. Bu hastaliklarin énlenmesinde bircok girisim, mu-
dahale ve uygulama bulunmakta, risk faktérlerinin éniine
gecilmektedir. Yine igverenlerin, ortaya cikacak bilgilerin
kullanimi 1g1ginda isyerlerinde risk degerlendirmesi yapma-
lari gerekmektedir. Bunun sonucunda bu belirlenen risk fak-
torlerini kontrol altina almak icin birtakim proseddrler olustu-
rabilmektedirler (20,21). Konuyu 6érneklendirmek gerekirse;
is duraklarinin, ara¢ ve ekipmanlarinin tasarlanmasi ya da
tekrar tasarlanmasi gibi midahaleler gerekebilmektedir. Bu
amacla miuihendislik prosedurleri uygulanmali, kontroller
saglanmalidir. Yine calisanlarin rotasyonu, is cesitliliginin
nasil artirilacagi, mola surelerinin artirimasi gibi konular
dikkate alinmalidir. Ergonomik prensiplerle agirlik tasima
teknikleri gibi is pratigini iceren egitimler verilmesi ve is
alanlarinin temiz tutulmasi gibi organizasyonel kontrollerin
saglanmasi bu uygulamalar icerisinde bulunmaktadir. ig-
verenlerin titresim eldiveni ve diz koruyuculari gibi kisisel
koruyucu donanimlarin belirlenmesi ve tedarik edilmesi
konularinda da uygulama ve mudahalelerde bulunmalari
gerekebilmektedir. Bunlar i ile iligkili risk faktdrlerini en aza
indirebilmektedirler (14).

ERGONOMIK EGITiM

Ergonomik egitim ergonomi programlarinin énemli bilesen-
lerinden birini olusturmaktadir (20,23). Calisanlarda ve er-
gonomi ekibinin ergonomik egitimde amaclarinin basinda
ergonomik biling olusturulmasi, is aktiviteleri sirasinda gu-
venli ve ergonomik agidan optimum duizeyde is davraniglari
gelistirimesi gelmektedir. Egitimin iceriginde KiS hastalik-
lari, risk faktorleri, erken teshis ve tedavi, ergonomik risk
faktorleri ve ¢d6zim yollari, saglikli yasam davraniglari ve
aliskanliklari gelistirme, koruyucu Onlemler kapsaminda
ergonomi, dizgun postir kullanimi ve prensipleri, biyome-
kanik prensiplerle vicudun kullanimi, egzersizler, fiziksel
aktivite yaklagimlari gibi konular bulunmaktadir (19,24).

Bir ergonomik egitim, prensip olarak ¢alisanin KiS’de yara-
lanmalara neden olabilen faktér ve davraniglarini degigtir-
mesi ve bunlardan kaginmasini amaglamaktadir. Dolayisiy-
la calisanin MKIH'den korunma yéntemlerini 6grenmesine,
calisanda ergonomik farkindalik saglanmasina ve olusma-
sina odaklanmalidir (25). Ergonomik prensiplere gére tasar-
lanmisg fiziksel bir ortamda ¢alismanin, sorunlari énleyip, is
aktivitelerinde performans artirimi igin, bir basina yetersiz
oldugu yapilan calismalarda glcli kanitlar tasimaktadir
(26). Ergonomik egitim vererek calisanlarin ergonomik
davraniglar ve mudahalelerle ilgili bilinglenmeleri, béylelik-
le ergonomi farkindaliklarinin artiriimasiyla, is yeri kosullari
ve ortami yeteri kadar ergonomiye sahip olmasa dahi KiS
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hastaliklarinin prevalansinin azaldigi gézlemlenmigtir (27).
Ergonomik egitim sureci, belirli asamalardan olugmaktadir
ve bu asamalar Sekil 1’de detaylandiriimistir.

Ergonomik egitim verilirken, egitim esas olarak KiS hasta-
liklarina neden olan durum ve faktérlerden korunma yolla-
rini 6gretmeye odaklanmali, anlatiminin sade, anlasilir ve
aclk bir sekilde dile getirilmesi gerekmektedir. Ergonomik
egitim seminer, sunum, ders anlatimi seklinde verilebilecegi
gibi poster, brosur verilmesi gibi yazili materyal yollariyla da
yapilabilmektedir, ayrica ¢evrimici egitim gibi sanal yollarla
da verilebilmektedir (28). insan ve isin optimum diizeyde
uyumunu saglamak isteyen bir bilim dah olan ergonominin
ana amaglari is kosullarin ve fiziksel ¢evresinin iyilestiriime-
si, gerekli olmayan ve ylksek siddete zorlanmalardan cali-
sanin sagliginin korunmasi, calisma esnasinda ortamda ve
kosullarda guvenligin iyilestiriimesi ve isten alinan memnu-
niyetin yukseltiimesidir. Bu amaglara uygun midahale ve
girisimlerde bulunulursa, ¢calisanlarin bedensel ve psikolojik
iyilik durumlar artmaktadir, dolayisiyla ¢alisanlarin perfor-
mansi ve isin verimliligi de artmig olacaktir (29,30).

Ergonomik egitim ¢esitli igerikler ve ydntemlerle verilmekte-
dir. Kurumlar veya egitimciler kendi uzmanlhk alanlarini te-
mel alan bilgileri ve deneyimlerini egitimlere yansitmaktadir-
lar. Bazi egitimlerin etkinlikleri yapilan bilimsel calismalarla
degerlendirilmigtir. Ergonomik egitim kapsaminda yapilan
yasal duzenlemeler, konuyla iligkili bir hizmet sektért olus-
turmustur. Egitim sirketlerinin egitim konularinin bagslcalari
saglik, cevre ve glvenlikten olusmaktadir. Saglk ve given-
lik konularinda verilen egitim programlarinda ana amag ya-
ralanmalarin 6nlenmesidir (31). Ergonomik egitimler, saglik
ve glvenlik egitimleri kapsaminda verilmektedir. Bu cerge-
vede temel bilesenlerden biridir (32-34).

ilk Degerlendirme

Egitim Planlamasi

Egitim Uygulamasi

Etki Degerlendirmesi

Davranig Degisikligi

Sekil 1. Ergonomik Egitim Asamalari

Eger egitimlerde muhendislik kontrolleri bulunuyorsa egi-
timde bu kontrollerin ¢alisanlarin anlayacag! sekilde akta-
rimi saglanmalidir. Galisanlara is cevresinde yapilacak de-
gisimlerin KiS sorunlarini énlemedeki rolii izah edilmelidir
(35). Bir ergonomik egitim ana hatlaryla, ¢alisana ergono-
mik farkindalik kazandirmaya ve daha 6énemlisi ¢alisanin
KiS’de yaralanmaya yol acabilen durumlardan kaginmanin
yollarini 6gretmeye odaklanmaktadir (25). Egitimin basarili
olmasi ve hedefe ulagsmasi icin kisinin 6zgliveni ve motivas-
yonu saglanmalidir. Kalici degisimin olmasi kisinin aldigi
egitimin gereklerini uygulamasindan ve bu sekilde KiS ya-
ralanmalarini énlemesinden gegmektedir. Ergonomik egi-
tim temel bilimsel prensipleri ve ¢alisma ortaminda dlzenin
nasil saglanacagi ile ilgili teknikleri icermektedir. Béyle bir
egitimde hedef, calisani riskli durumlar hakkinda bilgilen-
dirmek, bu durumlar tespit edebilme yetisini kazandirmak
ve c¢alisani, érnegin is ortamini diizenlemek gibi dnlemler
almaya tesvik etmektir (36).

Ergonomik egitimlerde beklenen sekonder etki calisanin
herhangi bir saglik sorunu olmadan daha verimli ¢alismasi-
dir. Herhangi bir agr ve rahatsizlik olmamasi hali ¢alisanin
is ortaminda daha yuksek is kapasitesine sahip olmasini
saglamaktadir (37). Ergonomik egitim cesitli ydntemlerle
sunulmaktadir. Didaktik egitim katiimcilarin ihtiya¢ ve ta-
leplerini belirleyen bir egitmen tarafindan ders formatinda
verilmektedir. Egitimin sonunda soru cevap bdlimi adiyla
ayri bir bélim yer alabilmektedir (38). Bazi calismalar egi-
tim icerigini gorsel ve medya Urlnleri ile desteklemenin 6ne-
minden bahsetmektedir (39,40).

Ergonomik egitim ekseninde, katilimcinin taleplerine daha
fazla énem vermeyi vurgulayan calismalarda grup 6gren-
me hedeflerini kendi belirlemektedir. Egitimci ile 6grenen
arasinda devam eden bir iletisim s6z konusu olmaktadir.
Egitim, problem ¢6zme becerisi kazandirma ve pratik uygu-
lamalar seklinde sunulmaktadir (41). Bunlarin disinda bilgi-
sayar bazh egitim programlar da tasarlanmis ve bu prog-
ramlarin da kullanici ihtiyaglarina ne derece cevap verdigi
degerlendirilmigtir (42).

Ergonomik egitim programlari bilgi dizeyinin artmasi ve
davranis degisikligi ile ilgili sonuglara odaklanmaktadir. Og-
renilen bilginin davranis degisikligine aktarimi ya da dav-
ranis degisikliginden 6nceki asamalari genellikle daha az
konu edilmistir. Yapilan pilot projelerde ergonomik girisimin
kimulatif travma bozukluklari ile ilgili bilgi artigi ve riskli
davraniglari azaltmadaki etkinligi degerlendirilmigtir (43).
Ergonomik egitim e-posta, poster, 45 dakikalik seminer ve
bilgi brogurleri ile sunumlarla da verilebilmektedir. Bu yon-
temlerle de katiimcilarin saglik ve guvenli calisma postur-
leri konusunda daha bilingli olduklari, calisanlarin is yerinde
degisiklikler yaptiklari saptanmistir (44).

Bazi arastirmacilar kisiye ve gruba 6zel egitim sunmanin
6nemine deginmigler, kisilerin ihtiya¢c duyduklari unsurlara
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karsi daha duyarl olduklari ve bu yolla daha hizli ve et-
kin bir degisim saglanabilecegdini iddia etmislerdir. Erigkin
6grenme modellerinin kas iskelet sistem yaralanmalarina
uyarlanmasi olarak adlandirilan bu egitim yéntemi, genel-
likle saglik alaninda galisan profesyoneller tarafindan su-
nulmus olup pek ¢ogu test edilmemigtir (38).

Sonug olarak, egitimler icerik olarak katiimcilarin ihtiyacla-
rini tespit edip ayni zamanda o ihtiyaclari kargilamalidir. Bu-
nun disinda, egitim iceriginde goérseller ve interaktif uygu-
lamalar yer alabilmektedir. Ergonomik egitimde, calisanlari
riskler hakkinda bilgilendirme, riskli durumlarin tespit edil-
mesini saglayabilmek ve ¢alisani kendi calisma ortamini di-
zenlemeye tesvik etmek hedeflenmektedir (45). Ergonomik
egitim verilmesinden sonra egitimi alan bireylerin katilim
ve uyum saglamasi egitimin fayda saglamasi icin oldukca
6nem arz etmektedir. Verilen egitim sonucunda calisanin
Ozverili davranarak 6grendiklerini is aktiviteleri haricinde de
hayatina aktarmasi ve hayatinda uygulamasi egitimin str-
durebilirligini ve kaliciigini saglamaktadir (46). Ergonomik
egitimin ve girisimlerin KiS’den kaynaklanan hastaliklarin
prevalansini ve maliyetlerini digirdtugu, bireylerin yasam
kalitesini artirdigi, is verimliligi, performansini ve is ile iligkili
memnuniyeti artirdigi calismalarda gosterilmistir (37).

Fiziksel aktivite glindelik yasamimiz icerisinde iskelet kasla-
rini kullanarak yaptigimiz ve enerji harcamasi yapilan tim
hareketler olarak tanimlanmaktadir (47). Fiziksel aktivite,
egzersizlerden spor dallarina, hobi aktivitelerinden veya
gunluk yagsamda yapilan faaliyetlere kadar butiin insanlarin
yaptigi hareketleri icermektedir. Egzersiz bos vakitlerdeki
fiziksel aktivitenin alt baghginda sayilan fiziksel uygunlugun
bir veya daha fazla bileseninin korunmasi veya gelistiriime-
sini amaglayan planlanmig, dlzenli ve tekrarli fiziksel aktivi-
teler olarak tanimlanmaktadir (48).

Fiziksel aktivite eksikligi, yanlis beslenme aliskanliklari ve
yasam tarzina bagl stres nedeniyle bireylerin kronik hasta-
liklara yakalanma riski artmaktadir. Ayrica bireyler, sosyo-
lojik degisimlerle karsi karsiya kalmakta ve psikolojik baski-
larla mucadele etmek zorunda kalmaktadir. (49). Egzersiz,
fiziksel ve psikolojik etkileri olan stres faktériniin yénetilme-
sinde 6nemli bir yere sahiptir. insan bedeninde, biyokimya-
sal olarak ¢cogu degisikliklere neden olmaktadir. Egzersiz si-
rasinda norepinefrinin serum kan diizeyi ylkselmekte ve bu
artig, depresyon durumunda semptomlarin giddetini énemli
Olcude azaltmaktadir. Ayni sekilde kanda endorfin duzeyi-
nin artmasi, agri hissinin azalmasinda etkilidir. Ruh halinin
iyilesmesinde etkileri olan endorfinin bunun gibi olumlu etki-
leri viicutta gérulmektedir (50).

Diizenli yapilan egzersizler, kalp damar hastaliklarina bagh
morbiditeyi ve hastaligin siddetini azaltmakta, bunun yanin-
da obezite, hipertansiyon ve osteoporoz gibi kronik hastalik-

larin é6nlenmesinde 6nemli dlclde etkili olmaktadirlar. Dog-
ru siddette, dizenli araliklarla ve devamli yapilan egzersiz-
ler, pulmoner enfeksiyonlarin riskini azaltir, immun sistem
Uzerine olumlu etkisi vardir. Ruhsal hastaliklarin érnegin
depresyon ve anksiyetenin prevalansini ve semptomlarinin
siddetini azaltir, bunun gibi pek c¢ok yararl etkileri bulun-
maktadir (51). Egzersizin ayni zamanda vucut yag kutlesi-
nin azalmasinda, bireyin psikolojik iyilik halinin artmasinda
ve 6zglvenin saglamasinda, postur diizgunliginin devam
ettirilmesi veya iyilestiriimesinde etkileri bulunmaktadir. Eg-
zersiz bireyin stres faktorleriyle basa cikmasina yardimci
olmakta, dengesini ve koordinasyonunu gelistirmekte, es-
nekligini korumakta ve artirmaktadir (52).

Yasa bagli artan oksidatif stres ve inflamasyon, ¢izgili kas-
larin kutlesinde ve fonksiyonun azalmasinda rol oynamak-
tadir. Diizenli egzersiz yaglanma surecine katkida bulunan
bu faktorlerin etkilerinin azaltiimasinda énemli bir rol oynar.
Duzenli fiziksel aktivite ve egzersiz yasin ilerlemesi ile ilig-
kili kas metabolizmasinin bozulmasini yavaglatmakta, kas
glcu, kuvveti, tonusu ve kutlesini korumakta ve artirmakta-
dir. Kas hucrelerinin yenilenme kapasitenin dismesini ya-
vaslattigi ve kas hicrelerini koruduguna dair ¢alismalarda
guclt kanitlar bulunmaktadir (53,54). Dizenli egzersiz, kas
dengesinin saglanmasi ve korunmasi, aerobik kapasitenin
korunmasi ve iyilestiriimesi, esnekligin korunmasi ve gelisti-
rilmesi, kas-eklem stabilitesinin korunmasi ve iyilestiriimesi,
beden farkindaliginin artmasi, postiral dizginligin sag-
lanmasi, reflekslerin gelismesi, reaksiyon zamaninin kisal-
masi ve kemik mineral yogunlugunun korunmasi ve iyilesti-
rilmesi gibi bircok olumlu sonu¢ saglamaktadir (55).

Calisanlara yonelik, diren¢ egzersizleri gibi ¢esitli egzersiz
uygulamalari ve egitimi, 6zellikle kas-iskelet sistemi (KiS)
sikayetleri veya agrilari olanlarda olumlu sonuclar saglaya-
bilmektedir. Ergonomik egitim kapsaminda verilen egzersiz-
lerin temel amaglari, ¢alisanlarin dizgln postur kullanimi-
ni tesvik etmek ve bedensel farkindaliklarini gelistirmektir
(51,56).

SONUC

Ulkemizde MKiH’nin gérilme sikigi ve olusumuna neden
olan risk faktérleri bagliginda yapilan calismalara ihtiyac
duyulmaktadir. Bu g¢alismalar isiginda sorun yasanan 6zel-
likle MiKH gibi bircok hastalikta maluliyetinin saptanmasi ve
tazminat 6demelerinde dizelme saglanmis olacaktir. Ayri-
ca, MKiH'de isyerlerinde korunma ve énleme ile iligkili ya-
pilan madahale ve girisimler, isveren ve calisanlara verilen
egitimler, bu hastaliklar nedeniyle is giinl kaybi ve sigorta
tazminati 6demeleri gibi konularda ¢alismalar yapilarak ve-
rilerin artirimasina ihtiya¢ duyulmaktadir. Yakin zamanda
endustrilesmis Ulkelerde MKiH'’nin artigi, calisanlarin, igve-
renlerin, devlet yoneticilerinin, saglhk bakim sistemlerinin ve
sigorta sirketlerinin dikkatini fazlasiyla bu konuya ¢ekmek-
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tedir. Prevalans ve maliyetlerde dikkat ceken artis nedeniy-
le; risk faktorleri, ergonomik girisimler ve ergonomik egitimi
kapsayan ergonomi programlari ve bu bilegenleri iceren
rehabilitasyon yaklagimlariyla ilgili uygulama ve caligsmalar
ivedilik kazanmaya baslamistir. Ulkemizde de bu calisma-
larin artinlmasi gerekmektedir.

Onleyici yaklasimlarla ve korunma yollarinin kullaniimasiy-
la, ergonomi konusunda toplum bilinci olugsmasi, is yerle-
rinde ergonomik miidahaleler ve ergonomik egitimin hizla
yayginlasmasi ve uygulamalarda yer almasi ve artiriimasi
gerekmektedir. Bu hastaliklarin ekonomik olarak yuk olus-
turmasi ve yasal duzenlemelerin yapilmis olmasinin etki-
siyle MKiHyi 6nlemek amaciyla ergonomik egitim yaygin
olarak karsimiza ¢ikan yéntemlerden birini olusturmaktadir.
Ergonomik prensiplere gore tasarlanmis fiziksel bir ortamda
calismak, tek basina sorunlari 6énlememekte, is aktivitele-
rinde performans artirimi igcin ergonomik egitim verilmesi de
6nemli bir komponent olarak ergonomik midahale ve prog-
ramlarda yer almalidir.
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<

ok.
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GRAPHICAL ABSTRACT

Eliminating vaccine hesitancy and ensuring community immunity

Vaccine Hesitancy Scale Scores According to
Sociodemographic Characteristics of Mothers

It is important to investigate the 25
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ABSTRACT

Aim: Vaccines are one of the most effective methods against diseases today. Vaccine hesitancy, defined as a delay in the acceptance or
rejection of vaccines despite the availability of vaccination services, is increasing rapidly worldwide. It is important to investigate the reasons
for vaccine hesitancy among mothers, in order to understand the increasing resistance to vaccines and take necessary measures. This study
investigates the reasons for vaccine hesitancy among mothers admitted to hospitals.

Material and Methods: The Faculty of Medicine Hospital included 250 mothers with children aged 0-5 years, which increased between
October-December 2023. The cross-sectional descriptive study literature was scanned and the 10-question survey formula presented was
exhausted. In addition, vaccine hesitancy was measured using the 9 question Vaccine Hesitancy Scale.

Results: The study found that the score on the Vaccine Hesitancy Scale increased as the mother's educational status decreased 21.45+8.45
(p=0.012). Additionally, the score was higher for mothers who were housewifes 20.51+7.09 (p=0.001) and for those with lower income levels
21.33+3.72 (p=0.001).
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Vaccination Indecision in Mothers

Conclusion: It has been determined that vaccine hesitancy may decrease with an increase in the income and educational status of mothers,
as well as directing them towards work. These factors may have an impact on the number of unvaccinated individuals in the community.

Keywords: Vaccine hesitation, behavior, attitude

GRAFIKSEL OZET

Asi kararsizliginin giderilmesi ve toplum bagisikhiginin saglanmasi

SOSYODEMOGRAFIK VERILERE GORE
. AKADEMIK ERTELEME OLGEGiI PUANLARI
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0oz

Amag: Asilar ginimiizde hastaliklara karsi en etkili ydntemlerden birisidir. Asi hizmetlerinin mevcut olmasina ragmen asilarin kabuliinde
veya reddinde gecikme olarak tanimlanan asi kararsizligi diinya genelinde blyik bir hizla artmaktadir. Annelerin asi kararsizliginin
sebeplerini ortaya ¢cikarmak, asilara karsi artan direnci anlamak ve bu konuda gerekli tedbirleri almak énemlidir. Bu ¢calismada hastanelere
basvuran annelerin asi kararsizligi nedenlerini arastirmak amaclandi.

Gerec ve Yontemler: Tip Faklltesi Hastanesine Ekim-Aralik 2023 tarihlerinde basvuran 0-5 yas arasi ¢ocugu olan 250 anne dahil edildigi
kesitsel tanimlayici tipte olan ¢alismaya literatlir taranarak hazirlanan 10 soruluk anket formu kullanildi. Ayrica asi kararsizligi, 9 soruluk Asi
Kararsiziigi Olgegi kullanilarak élgilmistir.

Bulgular: Annenin egitim durumu azaldik¢a asi kararsizligi 6lcegi puaninin arttigi 21.45+8.45 (p=0,012), ev hanimi annelerin puaninin
daha ylksek oldugu 20.51+7.09 (p=0,001), annenin gelir seviyesi azaldik¢a asi kararsizligi 6lcegi puaninin daha yiksek oldugu saptandi
21.33+3.72 (p=0,001).

Sonug: Annelerin gelirinin artinlmasi, egitim durumunun yikseltiimesi, calisma hayatina yonlendirilmesi ile asi kararsiziginin azalacagi
belirlendi. Bu etmenlerin toplumda asi olmayan kisi sayisina etkili olabilecegini distinmekteyiz.

Anahtar Sozciikler: Asi kararsizligi, davranis, tutum

nisation services are crucial in preventing vaccine-preven-

INTRODUCTION

Vaccines play a crucial role in promoting child health and
creating healthy societies. Vaccination programmes are de-
signed to prevent infectious diseases, provide immunisati-
on against them, and reduce mortality and morbidity rates.
Public health services strive to achieve individual and social
immunity through vaccination, with the goal of maintaining
a vaccination rate of at least 95% in the community. Immu-

table diseases and related disabilities and deaths. They are
among the most important and cost-effective public health
interventions, both globally and in our country (1).

Childhood immunisation programmes have led to signifi-
cant reductions in morbidity and mortality among children
under 5 years of age. The benefits of immunisation at the
community level can only be achieved if a high proportion
of children are immunised. Inadequate vaccination in the
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community has often been thought to be due to barriers to
access to vaccines, but these barriers have now been par-
tially removed. Vaccine instability is recognised as a more
important risk factor than access to vaccination (2).

A study analysed the economic impact of vaccines in 73
low- and middle-income countries. The study found that
vaccination against 10 vaccine-preventable infectious dise-
ases could prevent approximately 20 million child deaths
between 2001 and 2020 and save US$ 350 billion (3).

In recent years, a movement opposing vaccination has
emerged in our country. The number of cases of vaccine
refusal, which had previously been insignificant, increased
significantly in 2015 following a ruling on the issue of “ob-
taining parental consent for vaccination”. Furthermore, an-
ti-vaccine discourses were frequently featured in the media.
The number of families who do not wish for their children to
be vaccinated has increased significantly in recent years.
While there were 183 such families in 2011, this figure had
risen to 980 by 2013, 5,400 by 2015 and 12,000 by 2016.
By 2018, the number of cases related to vaccine rejection
had reached 23,000. The vaccination rate in Turkey, which
was 98% in 2016, decreased t0 95.2% in 2012. In 2017, 85
cases of measles were reported across the country, with
the number of cases reaching 44 in the first three months
of 2018. Consequently, while the incidence of measles was
0.01 per hundred thousand population in 2016, it has incre-
ased to 0.10 per hundred thousand today. It would appear
that the number of individuals refusing vaccination rises in
correlation with the number of measles cases (4).

Although vaccines have been successful, there is a growing
trend among some individuals to view vaccination as unsa-
fe and unnecessary. The number of unvaccinated children
is increasing due to mothers who are undecided about vac-
cination. This reluctance to vaccinate is beginning to jeo-
pardise the progress made in eliminating and reducing the
impact of many infectious diseases (5).

It is a well-established fact that the number of mothers who
are undecided about vaccination is significantly higher than
the number of mothers who refuse vaccines altogether.
This group of mothers is more likely to change their beha-
viour as they tend to actively seek information about vacci-
nes. Therefore, it is crucial to have a better understanding
of how to effectively communicate with undecided mothers
and address their concerns. This is essential for translating
the scientific benefits of vaccines into practice. In this study,
it is important to determine the basic problems and needs
of the target audience before communicating with families.
Communication should be based on these factors to incre-
ase effectiveness (6). The aim of this study is to examine
and evaluate the factors that contribute to the indecision of
mothers who are undecided about vaccination.

MATERIALS and METHODS

This cross-sectional study included mothers with children
aged 0-5 years who applied to Faculty of Medicine, Pediat-
rics Outpatient Clinic between October and December 2023
and agreed to participate. In calculating the sample size of
the study, a national study examining the knowledge and at-
titudes of parents towards vaccines was used. 486 patients
applied to the outpatient clinic in 3 months. 236 patients
who refused to participate in the study and did not meet the
conditions were not included. The sample size required to
eliminate this situation with vaccine advocacy was calcula-
ted as a total of 215 people in the Gpower program at 0.05
alpha and 80% power level. Considering the sample losses,
the sample size of 215 was increased by 15% (32.2 people
~ 33 people). The study was planned to include at least 248
people and was completed with 250 people.

A questionnaire was administered through face-to-face in-
terviews to assess mothers’ knowledge and attitudes towar-
ds childhood vaccines. The questionnaire was developed
based on a literature review (7). The participants were
asked seven questions regarding their sociodemographic
characteristics and non-routine vaccines, including the Ro-
tavirus vaccine, Conjugated Meningococcal vaccine, and
Haemophilus influenzae Type b vaccine. Additionally, The
Vaccine Hesitancy Scale, A nineteen-question survey was
administered.

The criteria for inclusion in the study were determined as:
residing in the city center, having at least a high school gra-
duate education level, having a child between the ages of
0-5, being able to speak Turkish, being literate, being 18
years old and over, and being willing to participate in the
study.When selecting parents to participate in the study,
age, number of children, income level, etc. were not taken
into consideration. Mothers who did not agree to participate
in the study were not included in the study.

At the time of the study, 1 dollar was equivalent to approxi-
mately 28.90 Turkish lira. In Turkey, the minimum wage
was determined as 11402 liras at the time of the study. This
corresponds to approximately 393 dollars.

The Vaccine Hesitancy Scale was developed by Larson and
colleagues in 2015 to compare vaccine hesitancy across
countries and to assess the development of this situation
over time (8). The validity and reliability study of the scale
was conducted by Shapiro et al. (9). The validity and relia-
bility study of the Turkish language was conducted by Onal
et al. Onal et al. conducted a study on mothers and fathers
with children aged 9-16 and suggested that studies be con-
ducted on other age groups(2). Soysal et al. stated in their
study that this scale could also be used on mothers and
fathers with children under the five age (10).

28
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The scale consists of 9 items. The scale consists of a fi-
ve-point Likert type (strongly agree/agree/undecided/disag-
ree/strongly disagree) and two sub-dimensions (lack of trust
(items 1,2,3,4,6,7,8) and risks (items 5,9). The lowest score
that can be obtained is 9, the highest score is 45. The scale
score is calculated by reversing the scores in the lack of
confidence (1,2,3,4,6,7,8) sub-dimension, which consists of
positive propositions, and the risks (5,9), consisting of ne-
gative propositions.) sub-dimension is calculated by adding
them directly. It is recommended that the evaluation of the
scale be made based on the total score. There is no cut-off
point in the scale. An increase in the score obtained from
the scale indicates an increase in vaccine hesitancy. The
Cronbach’s alpha values obtained for the sub-dimensions
and the entire scale are 0.892 for lack of confidence, risks
and the entire scale, respectively; 0.632 and 0.874 were
obtained. In the reliability analysis of the scale, which was
conducted according to the test-retest method, the correla-
tion coefficient between the first and last measurement was
found to be 0.879.

The study was discussed at the Local Ethics Committee
Meeting dated 24.10.2023 and was approved by the local
ethics committee (Decision no: 2023/504). All data were
evaluated with the SPSS (Statistical Package for Social
Sciences) for Windows 21.0 statistical package program.
Before the analyses, the suitability of the variables to nor-
mal distribution was examined using Q-Q plot and Kolmo-
gorov-Smirnov/shapiro-Wilk tests.

Descriptive statistics were given as frequency, percentages,
mean and standard deviation. For variables that meet pa-
rametric test assumptions, t-test is used to compare scales
between two groups, One Way Anova test is used to com-
pare more than two groups, Mann-Whitney U test is used
to compare scales between two groups for variables that
do not meet parametric conditions, and Kruskal-U test is
used to compare more than two groups. The results were
evaluated at the 95% confidence interval.

RESULTS

Table 1 presents the sociodemographic characteristics of the
participants. The research found that 152 out of 250 mothers
with children aged 0-5 who participated in the study were
between the ages of 25-35, accounting for 60.8%. Additio-
nally, 59 mothers (23.6%) were primary school graduates,
60 (24%) were high school graduates, and 120 (48%) were
university graduates. The study found that 35.2% (n=88) of
the participants were civil servants, while 30.8% (n=77) were
housewifes. Additionally, 78.4% (n=196) of the participants
belonged to nuclear families. The study also revealed that
67.2% (n=168) of the participants had an income between
11,402-38000 TL. Furthermore, 55.6% (n=139) of the par-
ticipants were mothers or fathers, while 34% (n=85) were
mothers or grandmothers who took care of their children.

Table 2 compares the responses given by mothers to the
Vaccine Hesitancy Scale. Childhood vaccines are effective
for my child’s health. Of the 250 mothers with children aged
0-5 who participated in the study, 70% of them strongly ag-
ree to the question “Childhood vaccines are important for
my child’s health.” 64% strongly agree to the question “Chil-
dhood vaccines are effective.” 57.6% of them responded
that getting my child vaccinated is important for the health
of others in my society. 50.8% of the mothers said that all
childhood vaccines provided to our society by the state are
beneficial. 33.6% said that they are undecided because
new vaccines carry more risks than old vaccines. 35.6%
strongly agree to the question “Is the information | recei-
ve about vaccines from the vaccination program reliable?”
44.8% of the mothers responded that getting vaccinated is
a good way to protect my children from diseases. 38.8% of

Table 1. Sociodemographic characteristics of participants

Variables * Findings (n=250)
Mothers Age
<25 31 (12.4)
25-35 152 (60.8)
>35 67 (26.8)
Educational status of the mother
llliterate 1 (4.4)
Primary Education 59 (23.6)
High School 60 (24)
University 120 (48)
Mothers profession
Officer 88 (35.2)
Employee 41 (16.4)
Housewife 77 (30.8)
Small Business 16 (6.4)
Other 28 (11.2)
Family type
Extended Family 196 (78.4)
Nuclear Family 48 (19.2)
Divorced Family 6 (2.4)
Mothers income level
Under 11.402 TL 6 (2.4)
11.402TL-38000 TL 168 (67.2)
Over >38000 TL 76 (30.4)
Person taking care of the child
Mother or Father 139 (55.6)
Grandmother or grandfather 85 (34)
Caregiver 18 (7.2)
Other 8 (3.2)

*Data were shown as n (%).
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Table 2. Mothers’ Responses to the Vaccine Hesitancy Scale (n=250)

Mothers’ Responses * | Totally Disagree |Disagree I'm Undecided |Agree | Totally Agree
Childhood vaccinations are important for my

child’s health 6 (2.4) 5(2.0) 25 (10.0) 39 (15.6) 175 (70.0)
Childhood vaccines are effective 5(2.0) 7 (2.8) 21 (8.4) 57 (22.8) 160 (64.0)
Getting my child vaccinated is important for the

health of others in my community 7 (2.8) 5 (2.0) 37 (14.8) 57 (22.8) 144 (57.6)
All childhood vaccines provided to our society

by the government are beneficial 8(3.2) 13 (5.2) 41 (16.4) 61 (24.4) 127 (50.8)
New vaccines carry more risks than old ones 39 (15.6) 46 (18.4) 84 (33.6) 39 (15.6) 42 (16.8)
The |nfor.ma.t|on | recelve_abOL.Jt vaccines from 8(3.2) 21 (8.4) 51 (20.4) 81 (32.4) 89 (35.6)
the vaccination program is reliable

thtlng vaccmgted is a good way to protect my 4(1.6) 15 (6.0) 43 (17.2) 76 (30.4) 112 (44.8)
children from diseases.

| usually do whatever my doctor or healthcare

professional (midwife, nurse, etc.) recommends 13 (5.2) 17 (6.8) 46 (18.4) 77 (30.8) 97 (38.8)
about vaccinations for my children.

:/:giﬁc;r;cerned about serious side effects of 32 (12.8) 58 (23.2) 73 (29.2) 32 (12.8) 55 (22.0)

25

20

15

10

Risks

Vaccine Hesitancy Scale  Lack of Confidence

Figure 1: Vaccine Hesitancy Scale

*The scale two sub-dimensions lack of confidence and risks.
The mean scores of the subscales were found to be lack of
confidence=12.7+4.7 and 6.0+2. The median value of lack of
confidence is 12.0 and risks is 6.0.

them strongly agreed that | usually do whatever my doctor
or auxiliary health personnel (midwife, nurse, etc.) recom-
mend about vaccines for my children. 73% of them stated
that they were worried about the serious side effects of vac-
cines.

Table 3 compares The Vaccine Hesitancy Scale scores
based on participants’ sociodemographic characteristics.
The results show that as the mother’s educational level
decreases, The Vaccine Hesitancy Scale score increases
significantly (p=0.012). Mothers with primary education had
higher Vaccine Hesitancy scores than those with university
education. Additionally, a significant relationship was found
between mothers’ occupation and vaccine hesitancy score

(p=0.001). The study found that mothers who were hou-
sewifes had a higher vaccine hesitancy score compared
to mothers who were civil servants. Additionally, the study
found a significant relationship between mothers’ income
level and vaccine hesitancy score (p=0.001). Specifically,
those with an income level of 11.402-38.000 TL had a hi-
gher vaccine hesitancy score than those with an income
level greater than 38.000 TL (p<0.001). No significant dif-
ference was found between the person caring for the child,
the mother’s age, family type, and vaccine hesitancy score
(p>0.05).

Figure 1, the average The Vaccine Hesitancy Scale score
of the participants was evaluated as 18.7+5.3. The mean
scores of the subscales were found to be lack of confidence
= 12.7+4.7 and risks = 6.0+2. The median value of lack of
confidence is 12.0 and risks is 6.0. The minimum and maxi-
mum value of Lack of Confidence is between 7-35. The ris-
ks were in the range of 2-10. The first quarter of the lack of
confidence was 10 and the third quarter was 17. The first
quarter of the risks was 5 and the third quarter was 7.

DISCUSSION

Childhood vaccines are crucial in preventing infectious di-
seases in children. Studies have shown that families often
lack sufficient knowledge about childhood vaccines (11),
which can lead to delayed or incomplete immunisations (5).
This puts children at risk of contracting infectious diseases.
Families should be informed about the screening program-
me and vaccines and should be followed up by relevant he-
althcare institutions.
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Table 3. Vaccine hesitancy scale scores according to
sociodemographic characteristics of mothers

Variables Findings (n=250) p”

Mothers age (year+SD)

<25 years 22.29+6.07
25-35 years 18.51+5.48 0.231
>35 years 18.73+4.51
Educational status of the mother
llliterate 21.45+8.45
Primary education® 20.23+5.63 0.012
High School 18.75+5.24 0.024
University® 17.85+4.66
Mothers profession
Officer? 17.34+4.38
Employee 19.70+£3.16
Housewife ® 20.51+7.09 0.001
Small Business 17.18+3.72 0.001%°
Other 18.17+4.11
Family type
Extended Family 18.68+5.46
Nuclear Family 19.2945.02 0.760
Divorced Family 18.33+2.80
Mother’s income level*
11.402 TL Under 21.33+3.72
11.402 TL-38000 TL2 19.71+5.56 0.001
Over >38000 TL® 16.55+4.11 <0.001%°
Person taking care of the child
Mother or Father 19.38+5.72 0.261
Grandmother or grandfather 17.98+4.97
Caregiver 18.61+£3.75
Other 17.50+4.00

* The lower limit and upper limit were determined based on the
Turkish Statistical Institute’s 2023 minimum wage and average
poverty line. SD: Standart Deviation, X: Mean

**One-way ANOVA, Post hoc analysis

In our study, it was observed that vaccine hesitancy inc-
reased as the education rate of mothers decreased. The-
re are many studies in the literature similar to our results
(5,6,12). In a study conducted by Onsomu et al. in Kenya,
it was found that the rate of vaccination increased as the
level of education increased in the relationship between
the level of education of mothers and completion of vacci-
nation of children.5 In a study conducted by Gust et al. in
the United States of America in 2001, a positive correlation
was found between the increase in the education level of
mothers and the completion of immunisations.6 In a study
conducted by Hadjipanayis et al. in 18 European countries

evaluating the vaccination safety of families, it was found
that mothers and fathers with high school graduates and
less than high school graduates had higher vaccination ins-
tability compared to families with university graduates (12).
In contrast to our study, in the study conducted by Gentile
et al. on 600 participants in Argentina in 2019, the relations-
hip between vaccine hesitancy and educational status was
evaluated significantly. It was concluded that parents with
higher education levels had higher vaccine hesitancy (13).
It was found that increasing the education level of mothers
decreased their ambivalence towards vaccines. Wei et al.
found that individuals with low income had a low vaccinati-
on rate. However, a study conducted in the United States of
America found a correlation between vaccine acceptance
and income level, indicating that those with higher incomes
may have more difficulty accepting vaccines and may delay
vaccination (14,15).

A study conducted in 16 countries, including Turkey, repor-
ted that individuals who opposed vaccination were more
prevalent in countries with higher income (16). Our study
found that ambivalence towards vaccines increased as in-
come level decreased. As with other studies, we observed
that difficulties in accessing vaccines may arise, in addition
to ambivalence towards vaccines. Increasing income levels
can facilitate access to vaccines and decrease ambivalen-
ce towards vaccines in direct proportion (17-19).

There may be an inverse relationship between socioecono-
mic status and vaccine hesitancy, as observed in a study
of 614 volunteers in Turkey (17). Difficulties in accessing
vaccines, particularly in low- and middle-income countries,
have been identified in a publication evaluating 19 studies.
This has led to decreased acceptance of vaccination, with
some individuals having to wait years to be vaccinated (18).
A study evaluating concerns about vaccination in low- or
middle-income countries reported concerns about the costs
of immunisation services provided by vaccination (19).

According to the results of our study, the Vaccine Hesitancy
Scale score was 18,7+5,3. In the study prepared by Aygin
and Tortop the mean score of the scale calculated by using
all 10 items in the original scale was 2.10+0.36 (20). Due
to the limited number of studies conducted with the Vac-
cine Hesitancy Scale in Turkey, different adaptations, and
different number of questions, comparing the mean scores
may not show meaningful results. In the study conducted
by Cebi and Mandiracioglu, The Vaccine Hesitancy Sca-
le was employed to assess vaccine hesitancy among stu-
dents of vocational schools of health. The resulting vaccine
hesitancy score was 32.29 + 5.1 (21). The findings of the
study indicate that students exhibit vaccine hesitancy. In
the study conducted with the participation of university stu-
dents in Mersin, the vaccine hesitancy scores were found to
be 21.10 + 5.3 (22). The results of the study indicated that
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the vaccine hesitancy scale scores were lower than those
observed in previous studies. The lower scores observed
in our study can be attributed to several factors. Firstly, the
medical faculty hospital in question is located in the city
centre, which may have influenced the results. Secondly,
the study was conducted in a single centre, which may have
introduced a degree of bias. Thirdly, families may have so-
cial, cultural and personal differences, which could have
affected the results.

In a similar study, 4.2% of the participants he answered the
question "vaccinations are important for his health" by sa-
ying "I strongly disagree." In our study, it was 4.4%. It is
seen that 5% of the participants stated that getting vaccina-
ted is not important for the health of other people in the so-
ciety. Itis seen that it is 4.8% in our study. It was understood
that 18.1% of the participants thought that all vaccines in
the vaccination program offered to the society by the state
were beneficial. It was determined that 75.2 in our study.
25.8% of the students stated that the new vaccines were
more risky than the old vaccines. It was evaluated as 34.2
in our study. 38.1% of the participants reported that they
found the information they received about vaccines credible
and reliable. This rate was evaluated as 68% in our study.
It was determined that 63.4% of the participants saw get-
ting vaccinated as a good way to protect themselves from
disease. It was evaluated as 75.2 in our study. 65.7% of
the participants reported that they generally followed the
recommendations of their doctor or health institution about
vaccines. It was 69.6 in our study. It was understood that
31.2% of the students thought that vaccines had serious
side effects. It was observed that it was 34.8 in our study
(23).

The small number of studies conducted in Turkey made it
difficult to compare the scale score. Furthermore, it should
be noted that one of the limitations of the study is that the
data is based on personal declarations. The routine vacci-
nation schedule of the Ministry of Health was not included.
Therefore, no information was provided about non-routine
vaccination. Since the mothers’ ages were asked in catego-
ries, the mean or median was not determined.

This study evaluates the factors that contribute to mothers'
hesitancy towards childhood vaccines and their willingness
to receive non-routine childhood vaccines. The importance
of full childhood vaccinations in protecting children against
infectious diseases is well-established. The study findings
indicate that vaccine hesitancy increases as the education
level of mothers decreases. Increasing the education le-
vel of mothers can reduce vaccine hesitancy and increase
vaccination rates in society. However, vaccine hesitancy is
more common among housewifes than civil servants. Ad-
ditionally, a mother's income level can also be a factor in
vaccine hesitancy. As income levels decrease, mothers

become more hesitant towards vaccines. However, incre-
asing their income and creating employment opportunities
for housewifes can reduce this hesitancy and increase de-
mand for vaccines. Access to vaccines has also improved
in recent years, leading to higher vaccination rates in so-
ciety. It is important to investigate the reasons for mothers'
hesitancy and offer solutions to improve herd immunity.
Solution suggestions in the form of advertisements and
banners can be created to raise awareness among families
about non-routine vaccinations. Solution suggestions in the
form of advertisements and banners can be created to raise
awareness among families about non-routine vaccinations.
Contacting families and providing them with information can
also be helpful. This will increase the vaccination rate and
ensure community immunity against infectious diseases.
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GRAFIKSEL OZET
Premature bebeklerin buyumesi konjenital hipotiroidi olup olmamasina bakilmaksizin mutlaka ilk
tiroid stimdlan hormon ve serbest tiroksin dizeyleri ile degerlendiriimelidir.
*  Prematiire bebegin
L * Calismamizda gok biiylimesi konjenital
% dugiik dogum agirhkh hipotiroidi ile iligkili
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konjenital hipotiroidinin durumuna gére ¢ _y .
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tam olarak hastalarin 6zellikleri bulundu.
bilinmemektedir. karsilastirildi.
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Amagc: Hipotiroidi bllyime Uzerine olumsuz etkilidir. Ancak prematiire bebeklerde konjenital hipotiroidinin (KH) blyimeye olan etkisi tam
olarak bilinmemektedir. Calismamizin amaci ¢ok disik dogum agirlikli (CDDA: <1500g ) prematire bebeklerde KH’nin blyimeye olan
etkisinin degerlendirilmesidir.
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Tiroid Fonksiyon Testi ve Biiyiime

Gerec¢ ve Yontemler: Calismamiza CDDA olan prematlre bebekler retrospektif olarak dahil edildi. Hastalar tiroid fonksiyon testlerine
gbre KH olan ve olmayan olarak iki gruba ayrildi. Konjenital hipotiroidi olan ve olmayan gruplar kilo alimi, bas ¢evresi, demografik ve klinik
Ozellikleri agisindan karsilastirildi. Serum tiroid stimulan hormon (TSH) diizeyi <6, 6-20 ve >20 ulU/L gbre hastalarin 6zellikleri karsilastirildi.

Bulgular: Konjenital hipotiroidi olan 46 hasta, KH olmayan 307 hasta olup calismaya toplam 353 hasta dahil edildi. Kilo alimi ve bas
cevresindeki bllyime agisindan KH olan (sirasiyla, 115,5+33,9 g/hafta ve 0,60+0,19 cm/hafta) ve olmayan gruplar (sirasiyla, 119,4+34,8
g/hafta ve 0,60+0,19 cm/hafta) arasinda istatistiksel fark tespit edilmedi (sirasiyla, p=0,467, p=0,276). Serum TSH diizeyi >20 ulU/L olan
hastalarda kilo aliminin (108,3+24,9 g/hafta) TSH dizeyi <6 ve 6-20 ulU/L olan hastalara gére (sirasiyla, 121,2+34 g/hafta ve 117,9+37,4
g/hafta) anlamh olarak diusuk oldugu bulundu (p=0,040). Serum TSH dizeyi 6-20 ve >20 ulU/L olan hastalarda bas ¢evresi blyiumesi
(sirasiyla, 0,60+0,19 cm/hafta ve 0,60+0,20 cm/hafta) TSH dlzeyi <6 ulU/L olan hastalara (0,65+0,19 cm/hafta) gére anlamh olarak disuk
bulundu (p=0,034).

Sonuc: Calismamizda KH ile prematire bebegin buyimesi iliskili bulunmadi. Ancak ylksek TSH dlzeyi olan hastalarin kilo alimlari ve bas
cevresi buylmesinin daha geride oldugu bulundu.

Anahtar Sozciikler: Buylime, bas, tiroid bezi, yenidogan

GRAPHICAL ABSTRACT

The growth of premature babies should be evaluated with initial thyroid stimulating hormone and
free thyroxine levels, regardless of the presence of congenital hypothyroidism.

* In our study, very low
birth weight
premature babies
were evaluated
retrospectively.

* The characteristics of
the patients were
compared according

* Premature infant
growth was not
associated with

congenital
hypothyroidism.

*  However, patients

with high thyroid
stimulating hormone

* The effect of congenital
hypothyroidism on

to thyroid stimulating
hormone level and

levels were found to
have slower weight

growth in premature congenital .
: h . gain and head
mfantlfnlgvvrit fully hyposttha);Lc:dlsm circumference growth.

Cakir U, Tayman C. The effect of
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2024;8(3).
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ABSTRACT

Aim: Hypothyroidism effects negatively on growth. But the effect of congenital hypothyroidism (CH) on preterm newborns are still not known.
In this study, we aimed to evaluate the effect of congenital hypothyroidism on very low birth weight (VLBW: <1500 g) preterm newborn.

Material and Methods: We retrospectively analyzed the data of VLBW preterm newborns. The patients were divided into two groups,
with and without CH, according to thyroid function tests. We compared the demographic features, clinical data, weight gain and head
circumference of preterm newborns who were classified into 2 groups: ones with CH and without CH. Characteristics of the patients were
compared according to thyroid stimulating hormone (TSH) levels <6, 6-20 and >20 ulU/L.

Results: Atotal of 353 preterm newborns were enrolled into the study 46 in CH and 307 in control group. No statistically significant difference
was found between with CH (115.5+33.9 g/week and 0.60+0.19 cm/week, respectively) and without CH groups (119.4+34.8 g/week and
0.60+0.19 cm/week, respectively) in weight gain and head circumference change (p=0.467, p=0.276, respectively). We found that, weight
gain in preterms who had TSH >20 ulU/L (108.3+24.9 g/week), were lower than preterms who had TSH <6 and 6-20 ulU/L (121.2+34 g/
week and 117.9+37.4 g/week, respectively) (p=0.040). Head circumference change was lower in preterm who had TSH 6-20 and >20 ulU/L
(0.60+0.19 cm/week and 0.60+0.20 cm/week, respectively) than preterms who had TSH <6 ulU/L (0.65+0.19 cm/week) (p=0.034).

Conclusion: Our study did not show any relationship between growth of preterm newborns and CH. But preterm newborns who had higher
TSH levels were shown to have lesser weight gain and head circumference change.

Keywords: Growth, head, newborn, thyroid gland
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Konjenital hipotiroidi (KH) yaklasik 2000-4000 yenidogan-
dan bebekten birini etkilemektedir (1,2). Prematlre bebek-
lerde ise KH sikhigi daha yuksektir (3). Tiroid hormonlarinin
hemen her organ sistemi Uzerinde 6nemli etkileri vardir.
Normal biyume ve nérolojik gelisim Uzerine de tiroid hor-
monlari dnemli rol oynamaktadir. Erken ve etkili bir sekilde
tespit edilip tedavi edilmeyen KH’nin ndrobiligsel gelisim
Uzerinde olumsuz etkileri olabilir. Yenidogan déneminde
KH’yi tanimlamak ve tedavi etmek icin KH patofizyolojisinin
anlasilmasi gereklidir. Ayrica, KH teghisi ve tedavisi, 6zel-
likle yuksek riskli olan prematlre bebeklerde iyi klinik so-
nuglarin saglanmasi igin kritik &neme sahiptir (2).

Konjenital hipotiroidi olan yenidoganlarin ¢cogu dogumda
normaldir, hicbir belirti ve semptom gostermez. Ancak bu
hastalarin takibinde yapilan calismalarda, tanida ve teda-
vide gecikmenin veya hi¢ tedavi edilmemesi durumunda,
ciddi nérolojik bozukluklarin yani sira, fiziksel gelisimde de
olumsuz sonuglara yol actigi gésterilmigtir (1).

Prematureler Gzerinde yapilan bazi c¢alismalarda, KH ile
prematiire osteopenisi, intraventrikiiler kanama (IVK), res-
piratuvar distres sendromu, prematire retinopatisi, mor-
talite iligskisi degerlendirilmistir ve KH ile bu morbiditeler
arasinda bir iligki bulunmamistir (4-11). Tiroid hormonlari,
insllin, biyime hormonu, glukokortikoidler, insulin benzeri
bliyume faktéri-1, diger hormonlarla birlikte viicut protein
metabolizmasini diizenler, dolayisiyla bliylime ve gelisme
ile ilgili stireglerle yakindan baglantilidirlar (12).

Konjenital hipotiroidili yenidoganlarin buyimesi hakkinda
tartismali sonuclar vardir. Erken tedavinin, ilk levotiroksin
dozunun, tiroid hormon dlzeylerinin normal bliyumeye etki-
si konusunda da yine belirsizlikler vardir (1,13,14). Ozellikle
prematlre bebeklerde KH ve tiroid hormonlarinin blyime
Uzerine etkisi konusunda calismalar yetersizdir.

Tiroid hormonlari blyiume igin son derece énemli olmasina
ragmen prematire bebegin postnatal blylime parametrele-
ri ile KH iligkisi belirsizdir. Dolayisiyla ¢calismamizin hipotezi-
ne gbre prematire bebek postnatal blytume sirecinde tiroid
hormon duzeylerinden etkilenebilir. Bu ylzden calismamiz-
da premature bebegin postnatal blylimesine KH ve tiroid
hormonlarinin etkisinin degerlendirilmesi amaclanmistir.

GEREC ve YONTEMLER

Hastalarin Se¢imi ve Etik Onam

Calismamiza Haziran 2021 — Kasim 2021 tarihleri arasin-
da yenidogan yogun bakim Unitemizde (YYBU) yatan cok
distk dogum agirlikli (CDDA: <1500 g) prematire bebek-
ler dahil edildi. Galismaya baslamadan 6nce Ankara Zekai
Tahir Burak Kadin Sagligi Egitim ve Arastirma Hastanesi
Klinik Aragtirmalar Etik Kurulu'na bagvuruldu ve etik onam
alindiktan sonra (tarih: 05/12/2017, karar no: 148/2017) ¢a-

lisma yurataldi. Calismaya alinan hastalarin veri kayitlari
retrospektif olarak gergeklestirildi. Calisma Helsinki Dekla-
rasyonu prensiplerine uygun olarak yapildi.

Calisma Protokolii

Turk Neonatoloji Dernegi kilavuzlarina uygun olarak YY-
BU’ye yatan tlim prematiire bebeklerde tiroid stimiilan hor-
mon (TSH) ve serbest tiroksin (sT4) dlzeyleri postnatal 7.
glinde bakildi (3). Eger hastada 7 giin iginde eksitus geli-
sirse, TSH ve sT4 duzeyleri belirlenemedigi icin calismaya
alinmadi. Ek olarak, dogum agirhigi >1500 g olan, majér
konjenital anomalisi, ciddi IVK (=3 evre) ve hidrosefalisi
olan bebekler calismaya alinmadi.

Serum TSH dlzeyi >20 ulU/L olan hastalar KH kabul edilip
tedavi baslandi. Serum TSH diizeyi 6-20 ulU/L arasinda ise
ve sT4 duzeyi 0,62-1,18 ng/dL arasinda ise 1 hafta sonra
TSH ve sT4 kontroll yapildi. Kontrolde TSH 6-20 ulU/L ise
KH kabul edilip tedavi basland!. ik bakilan serum TSH di-
zeyi 6-20 ulU/L arasinda ve sT4 <0,62 ng/dL ise KH icin
tedavi baglandi. Serum TSH dizeyi <6 ulU/L ve sT4 dlzeyi
0,62-1,18 ng/dL arasinda olmasi durumunda normal tiroid
fonksiyonlari olarak kabul edildi (3).

Konjenital hipotiroidizm tespit edilen hastalara levotiroksin
8-12 mcg/kg/gin dozunda baslandi. Uygun levotiroksin
dozunu belirlemek i¢in tedavi sonrasi normal TSH ve sT4
dizeyini surdirecek sekilde dizenli aralklarla (2-4 kez/
ayda) serum TSH ve sT4 bakildi. Konjenital hipotiroidizm
tespit edilen hastalar tiroid bezi agenezisi agisindan tiroid
ultrasonografisi ile degerlendirildi (3). Calismaya dahil edi-
len hastalar KH olup tedavi baglanan ve KH olmayan olarak
iki gruba ayrildi. Ayrica TSH diizeyi <6 ulU/L, 6-20 ulU/L ve
>20 ulU/L olan hastalar tg¢ ayri grup olarak karsilastirildi.

Tiroid Fonksiyon Testlerinin Degerlendirilmesi

Postnatal 7. ginde vendz kandan elde edilen serum or-
neklerinden sT4 ve TSH dulzeyleri elektrokemiliminesans
imminoassay yontemini kullanan Roche €601 (Roche di-
agnostic GmbH, Mannheim, Germany) analizéri ile analiz
edildi. Testlerin fonksiyonel duyarliligi ise 0,014 pulU / mL ve
tespit etme limiti 0,005 ulU / ml idi.

Beslenme ve Biiyiimenin izlemi

Yenidogan yogun bakima yatan tim prematiire bebekler
Tark Neonatoloji Dernegi Onerilerine uygun olarak enteral ve
parenteral beslenmektedir (15,16). Yatisinda normal sartlar
altinda gebelik haftasina gére 70-120 ml/kg/gin baglanan
gunlik toplam mayi miktari yaklasik 20 ml/kg/gun seklinde
artirilarak 180 ml/kg/giin mayi civarina ulasiimaktadir. Pre-
matulre bebek icin ginlik kalori hedefi 120-140 kkal/kg/gun
ve protein hedefi ise 3,5-4,5 g/kg/guin olarak belirlendi. Tim
hastalarin yatisindan taburculuk giniine kadar gunlik vi-
cut agirhgi takibi ve haftada en az 2 kez bas cevresi élcim
yapildi. Yani tim hastalarin kilo ve bas cevresi verileri yatisi
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boyunca elde edildi. Elde edilen veriler g/hafta ve cm/hafta
olarak degerlendirildi.

Demografik Ozellikler ve Tiroid Fonksiyon Testleri

Tum bebeklerin gebelik haftasi (GH), dogum agirhigi (DA),
cinsiyet, antenatal steroid tedavisi, gebelik haftasina gére
dusuk dogum agirhigi [small for gestational age (SGA); <10.
persentil] (17), ge¢ neonatal sepsis varligl (>72 saat) (18),
tam oral beslenmeye gecis zamani, yatis siresi, haftalk
kilo alimi, haftalik bas cevresi blyimesi, sT4 ve TSH di-
zeyleri kayit edildi. Konjenital hipotiroidi olan ve olmayanlar
ile TSH duzeyi <6 ulU/L, 6-20 ulU/L ve >20 ulU/L olan has-
talar demografik ve klinik 6zellikler agisindan kargilastirildi.

istatistiksel analiz

Verilerin istatistiksel analizinde SPSS (Statistical Package
for the Social Sciences) 18.0 (versiyon 18, SPSS Inc., St.
Louis, MO, USA) istatistiksel paket programi kullanildi. Elde
edilen verilerin normal dagilimini degerlendirmek icin grafik-
sel olarak histogram ve Shapiro- wilk testi kullanildi. Strekli
degisken olmasi durumunda t testi veya Mann- Whitney U
testi kullanildi. Nominal degiskenler icin Pearson x 2 testi
uygulandi. Sonuclar ortalama + standart sapma olarak veril-
di. Kategorik degiskenlerdeki sonuglar frekans ve ylzde da-
gihmi olarak ifade edildi. Normal dagilima uyan ikiden fazla
grubun karsilastiriimasinda ANOVA kullanildi. ANOVA testi
sonucu anlamli ¢ikan degiskenlere ikili alt grup karsilastir-
masi i¢in Post-Hoc test yapildi. Calismamizda yapilan gii¢
analizine (G-Power Version 3.1.9.6. Statistical power) gore
%80 glicle ve %95 glven araliginda her grupta en az 34
hasta olmasi gerektigi belirlenmistir. Yiksek TSH duzeyleri
bagimsiz risk faktoru olarak kilo alimi ve bas cevresi Uzeri-
ne etkisinin degerlendiriimesi igin logistik regresyon analizi
ile degerlendirildi. Analiz sonucunda p <0,05 ise istatistiksel
olarak anlamh kabul edildi.

BULGULAR

Calisma déneminde toplam 663 hasta yatisi oldu. Dogum
agirhgr >1500 g olan 284 hasta ¢alismadan dislandi. Do-
gum agirligr <1500 g olan 379 hastadan yatis sonrasi 7 giin
icinde eksitus gelisen 17 hasta, majoér konjenital anomali-
si olan 4 hasta, ciddi IVK (=3 evre) ve hidrosefalisi olan 5
hasta calismaya alinmadi. Calisma déneminde dahil etme
kriterlerine uygun toplam 353 hasta dahil edildi. ilk TSH di-
zeyi >20 ulU/L olan 38 hasta ve ilk TSH diizeyi 6-20 ulU/L
olan 72 hastanin kontroldeki TSH diizeyi >6 ulU/L olan 8
hasta ile birlikte toplam 46 hasta KH tanisi aldi ve tedavi
baslandi. ilk TSH diizeyi 6-20 ulU/L olan 72 hastanin 64
tanesinin kontrol TSH degeri <6 ulU/L olup gegici TSH yuk-
sekligi %18,1 olarak (64/353) olarak bulundu. Konjenital hi-
potiroidi olan 46 hasta, KH olmayan 307 hasta olup, CDDA
prematlre bebeklerde KH sikligr %13 (46/353) olarak bu-
lundu. Yapilan tiroid ultrasonografi sonucunda hicbir hasta-
datiroid agenezisi tespit edilmedi. Konjenital hipotiroidi olan

ve olmayan gruplar arasinda demografik ve klinik 6zellikler
acisindan sonuglar benzer bulundu (p>0,05). Konjenital hi-
potiroidi olan grupta yatis siresi olan 75,9+35,3 gin, KH
olmayan grupta yatis siresi olan 69,7+24,6 gin kilo ve bas
cevresi izlemi yapildi. Birincil sonug olarak, kilo alimi ve
bas cevresinde blylime agisindan da KH olan ve olmayan
gruplar arasinda istatistiksel fark tespit edilmedi (sirasiy-
la, p=0,467, p=0,276). Konjenital hipotiroidi grubunda KH
olmayan gruba gére sT4 dizeyi anlamli olarak dusukken
TSH duzeyi ise anlaml olarak yiksek bulundu (sirasiyla,
p<0,001, p<0,001) (Tablo 1).

ikincil sonug olarak, tiroid hormon diizeylerine gére hasta-
lar degerlendirildiginde, serum TSH dlzeyi >20 ulU/L olan
hastalarda kilo aliminin TSH dizeyi <20 ulU/L olan hasta-
lara gére anlaml olarak dusik oldugu bulundu (p=0,040).
Serum TSH diizeyi =6 ulU/L olan hastalarda bas cevresi
blyimesi TSH diizeyi <6 ulU/L olan hastalara gére anlam-
Il olarak diisuk bulundu (p=0,034). TSH diizeyi <6 ulU/L,
6-20 ulU/L ve >20 ulU/L olan Ug ayri grubun diger demog-
rafik ve klinik 6zellikler agisindan sonuglari benzer bulundu
(p>0,05). Serum TSH diizeyi >20 ulU/L olan grupta, TSH
duzeyi <20 ulU/L olanlara oranla sT4 diizeyi anlamli olarak
disuk bulundu (p<0,001) (Tablo 2, Sekil 1). Lojistik regres-
yon analizi ile de yiuksek TSH dizeyinin kilo alimi ve bas
cevresi blyumesi ile iligkili oldugu gosterildi (sirasiyla, OR
1,772, %95 Cl 1,470-3,772, p<0,001 ve OR 1,977, %95 CI
1,613-3,819, p<0,001).

Tablo 1. Konjenital hipotiroidi durumuna gére demografik ve
klinik 6zellikler

Konjenital Konjenital
hipotiroidi hipotiroidi p*
olan (n=46) olmayan (n=307)

Degiskenler

Gebelik haftasi,

XA 29,5:1,1 29,712 0,188
Dogum agirligl, g@  1154x217 1182222 0,416
Erkek cinsiyet, 22 (47,8) 152 (49,5) 0,190
g’gg\:‘;}al steroid 29 (63) 212(69) 0,598
SGA, ® 4 (6,6) 28 (9,1) 0,109
Sepsis, 16 (34,7) 71(23,1) 0,165
Kilo alimi, g/hafta @ 115,5+33,9 119,4+34,8 0,467
ﬁ:ﬁagf‘”es“ cm/ 0,60£0,19  0,64+0,19 0,276
;2;’;;;2?::"?3&‘33’ © 17,6271 16,3+7,0 0,239
Yatis suresi, gin @ 75,9+35,3 69,7+24,6 0,070
sT4, ng/dl ® 0,78:0,32  1,11x0,31  <0,001
TSH, ulU/L @ 3551+24,44  4,49:323  <0,001

*SGA: gebelik haftasina gore disik dogum agirligi, sT4: serbest
tiroksin, TSH: tiroid stimllan hormon
2ortalama + standart sapma, °n (%), *Student’s t-test.
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Tablo 2. Tiroid stimllan hormon sonuglarina gére demografik ve klinik ézellikler

Degiskenler <6 ulU/LTSH 6-20ulU/L TSH >20 ulU/L TSH o* p** p** p**
(A) (n=220) (B) (n=95) (C) (n=38) AveB AveC BveC
Gebelik haftasi, hafta @ 28,2+1,12 28,2+1,10 27,7+1,07 0,102 0,867 0,182 0,078
Dogum agirligi, g @ 1093+219 1054227 1055+220 0,279 0,157 0,327 0,981
Erkek cinsiyet, ® 110 (50) 48 (50,5) 16 (42,1) 0,096 0,932 0,210 0,065
Antenatal steroid tedavisi, ® 153 (69,5) 64 (67,3) 24 (63,1) 0,756 0,905 0,459 0,551
SGA, ® 18 (8,1) 11 (11,6) 3(7,8) 0,090 0,377 0,086 0,059
Sepsis, 48 (21,8) 27 (28,4) 12 (31,5) 0,487 0,762 0,311 0,251
Kilo alimi, g/hafta @ 121,234 117,9+£37,4 108,3+24,9 0,040 0,474 0,030 0,047
Bas cevresi, cm/hafta @ 0,65+0,19 0,60+0,19 0,60+0,20 0,034 0,012 0,024 0,978
Izmsr:ﬁ'g?nsie”meye gecis 16,515,7 17,6429,5 18,447 4 0173 0095 008 0759
Yatis suresi, giin @ 68,9+22,5 70,6+29,5 73,6+36,1 0,190 0,103 0,066 0,644
sT4, ng/dl @ 1,10+0,32 1,09+0,32 0,82+0,34 <0,001 0,950 <0,001 <0,001
TSH, ulU/L? 2,84+1,63 8,87+2,50 40,68+23,80 <0,001 <0,001 <0,001 <0,001

SGA: gebelik haftasina gére diusuk dogum agirligi, sT4: serbest tiroksin, TSH: tiroid stimiilan hormon

2ortalama + standart sapma, °n (%). *ANOVA, **Post —Hoc

p=0,474

Kilo alimi (g/hafta)

® Kilo alimi (g/hafta)

TSH: <6 ulu/L TSH: 6-20 ulU/L

TSH: >20 ulu/L

p=0,012* Bas gevresi(cm/hafta)

TSH: <6 ulu/L)

TSH: 6-20 ulu/L)

TSH: >20 ulu/L)

m Bas Cevresi

Sekil 1. Tiroid stimilan hormon sonuglarina gére kilo alimi ve bas ¢evresi buylimesi
*p <0,05 istatistiksel olarak anlamli kabul edildi. TSH: tiroid stimllan hormon

TARTISMA

Prematlre bebeklerdeki KH’nin kilo alimi ve bas cevresi
blyumesi lzerine etkisini degerlendirmek amaciyla gergek-
lestirdigimiz ¢alismamizda KH olan hastalarda KH olma-
yanlara gére kilo alimi ve bas gevresi agisindan fark tespit
edilmemistir. Serum TSH dizeyi >20 ulU/L olanlarda kilo
aliminin ve TSH dizeyi >6 ulU/L olanlarda ise bas cevre-
sinde artisin daha disuk oldugu bulundu.

Tiroid hormonu, gebeligin ilk G¢ aylik ddneminden baglaya-
rak ve yasamin ilk birka¢ yili boyunca beyin gelisiminde kri-
tik bir rol oynar. Bu dénemde hipotiroidizmin ciddi néroge-
lisimsel sonuglari olabilir (2). Nérogelisim disinda somatik
blyume icinde tiroid hormonlari gereklidir. Tiroid hormon-
lari osteoblastlar disinda diger bircok dokudaki hiicrelerde
de DNA sentezi Uizerindeki uyarici etkisi ile buylimeyi dog-
rudan etkiler (12). Dolayisiyla hizh blyiime sirecinde olan
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ve dogum sonrasi YDYBU’de yatan prematiire bebeklerde
KH’nin buyimeye etkisi degerlendirilmelidir. Calismamizda
KH olan ve olmayan CDDA prematire bebeklerin YDY-
BU’de gegcirdikleri zaman boyunca benzer kalori ve protein
hedeflerinde, benzer kilo alimi ve bas ¢evresi blylimesine
sahip olduklari bulundu. Bazi ¢calismalarda neonatal tarama
ile saptanan KH hastalarinin biyltk ¢ogunlugunun normal
bliyume gosterdigi bildirilse de, KH’nin erken saptanmasi
ve tedavisi ile blyume geriliginin 6nlendigi bilinmektedir
(19,20).

Eger KH gec tani alir ve geg tedavi edilirse hastalarin buyu-
me ve gelisimi de geride kalmaktadir. Konjenital hipotiroidi
tanisi ne kadar erken konulur ve tedavi edilirse hipotiroidiye
bagli gelisim geriligi &nlenmis olur. Grant tarafindan 361 KH
hastasinin 4 yasa kadar takibinin yapildigi ¢alismasinda,
erken tedavi baslananlarin blylumeyi yakalamasinin daha
iyi oldugu bulmustur. Ayrica, blyUmeyi yakalamada erken
tedavi yasi disinda tedavi dozu ve hastaligin siddetinin
de etkili oldugunu bildirmistir (19). Calisma hastalarimizin
sonuglarina gére, KH tanisini alip tedavisinin erken bas-
lanmasi nedeniyle KH’nin blyumeyi olumsuz etkilemedigi
sonucuna varilabilir.

Bazi galismalarin sonuglarina gére, KH tedavisinin bas-
langi¢ yas! ve ilk levotiroksin dozunun boy uzamasi ve kilo
alimi ile bas cevresinin ise yalnizca ilk levotiroksin dozu ile
iligkili olabilecegi gosterilmistir (1,21). Bir calismaya gore,
yenidogan taramasi ile teshis edilen ve yeterli miktarda
gUnlik levotiroksin dozu ile hemen tedavi edilen KH hasta-
lari normal olarak blylUmektedir ve normal yetiskin boyuna
ulasmaktadir (22). Bu yéniyle sonuglarimiza benzerlik gés-
termektedir. Ancak ylksek doz levotiroksin baglanmasinin
sadece ylksek TSH duzeyini daha erken dénemde disur-
dugu gosterilmistir (14). Yiksek doz levotiroksinin 4 yasta
buyime ve kemik gelisimine etkili olmadigi sadece zekaya
olumlu etkili oldugunu gésteren verilerde mevcuttur (1,23).
Calismamizda KH olan hastalara levotiroksin dozu standart
8-12 mcg/kg/glin araliginda baslanmistir. Ust limit doz ve
alt limit dozdan alan hastalarin verilerine ulasilamadigi icin
tedavi dozuna bagimli blyime degerlendirilememigtir. Do-
layisiyla KH tani yagli, tedaviye baglama zamani ve tedavi
dozu ile kisa ve ileri ddnem sonuglar degerlendirilememistir.

Calismamizin diger ana sonucuna goére, TSH duzeyi >20
ulU/L olan hastalarda kilo aliminin, TSH duzeyi >6 ulU/L
olan hastalarda ise bas cevresindeki bliyumenin daha az
oldugu tespit edildi. Heidari ve ark. 760 KH inceledigi ¢alis-
masinda, vicut agirligr ve bas cevresindeki blylmenin tani
anindaki serum TSH konsantrasyonundan etkilendigini bul-
mustur (1). Sonuclarimiza benzer sekilde tani aninda daha
ylksek olan TSH diizeylerine sahip bebeklerin kilo alimi
ve bas cevresi blyumesinin olumsuz etkilendigi rapor edil-
migtir. Ayrica KH icin tedavi bagladiktan sonra serum TSH

duzeylerinin normale gelme suresi ile buylimesi arasinda
bir iliski tespit edilimedigi de bildirilmistir (1). GCalismamiz-
da KH hastalarinin TSH diizeyi normallesme zamani verisi
degerlendirilememistir. Bain ve Toublanc’in gerceklestirdi-
gi calismada ise ¢ocukluk yas grubunda standart boydan
daha kisa olan hastalarin ¢ykusiinde KH tanisinin oldugu
ve yenidogan déneminde TSH normallesme yasinin énemli
Olcude geciktigi rapor edilmistir. Ayrica yetigkinlikte daha
uzun boyu etkileyen ana faktérlerin KH tedavisine baglama
yasi ve tedaviye uyum oldugunu belirtmislerdir (24).

Calismamizin ve literatlrdeki az sayida ¢alismanin sonug-
larina gére KH olan hastalarin kisa dénemde somatik bu-
yumesini etkileyen ana faktérlerin, tani aninda TSH diizeyji,
tedaviye baslama yasi ve tedavi dozu oldugu sdylenebilir.
Sonuglarimizda oldugu gibi 6zellikle TSH dlzeyleri >20 ul-
U/L olanlarda TSH dlzeyleri <20 ulU/L olanlara oranla anla-
mi olarak sT4 dlzeyleri daha dusuktir. Ashinda ilk TSH yUk-
sekligini etkileyen en édnemli parametre birincil olarak diigiik
sT4 dlzeyleridir. Dolayisiyla yiksek TSH’nin blylmeye
olumsuz etkisi oldugu kadar dusuk sT4’inde blylmeye
olumsuz etkisi vardir. Yiksek TSH ve dulslk sT4’e bagh
olarak KH tanisi konulan hastalarin kisa dénemde biyime
etkilenmedigi sonuclarimiza gére sdyleyebiliriz. Sonug ola-
rak, yiksek TSH ve disuk sT4 dlzeyi sonucunda dogru-
sal bliyime ve DNA sentezi yetersiz olur. Bu yuzden KH
tedavisine erken baslamak biyumeyi hatta ileriki dénemde
nérogelisimi olumlu etkileyebilir (1,12,19). Bu ylzden KH
tanili hastalar ilk TSH dizeylerinin ylksekliklerine goére
daha riskli olabileceg@i ve bu hastalarin kisa dénemde kilo
almi ve bas cevresi etkilenebilir. Ayrica bu hastalar uzun
dénemde gelisimsel olarak risk altinda olabilir. Hastalarin
kisa ve uzun vadede riskleri sadece KH olup olmamasina
gore degerlendiriimemelidir. Ayrica ilk TSH ve sT4 dizeyle-
ri ve izlemdeki normallesme suregleri ile gelisimsel sonug-
lar degerlendiriimelidir. Bu hipotezi desteklemek icin daha
genis vaka serilerinin oldugu, tiroid hormonlarinin daha sik
ve uzun dénemde izlendigi, somatik blylmeye ek olarak
norogelisimin de degerlendirildigi calismalarin yapiimasi
gereklidir.

Calismamizda az sayida KH vakasinin degerlendiriimesi,
retrospektif olmasi ve tek merkez verileri olmasindan dolayi
kisithhiklar vardir. Annede tiroid hastaligi, tiroid ilag kullani-
mi, tiroid antikor diizeyi, postnatal serum TSH ve sT4 izlem
sonuglarimiz mevcut degildi.

Sonug olarak, KH tek basina buylimeyi etkileyip etkileme-
digi net degildir. Ancak serum TSH dulzeyleri arttikga bu-
yiimenin olumsuz etkilendigi sdylenebilir. lleride yapilacak
randomize prospektif calismalarda, biylmeyi etkileyen di-
ger faktorlerle birlikte tiroid hormonlari ve KH’nin degerlen-
dirilmesi daha degerli bilgiler verebilir.
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GRAPHICAL ABSTRACT

Increasing internet use among adolescents carries the risk of internet addiction and
consequent increase in negative health behaviours.

C N

Cross-sectional study absenteeism

The study was conducted to ... Discussion with
f : MMM High school students (n= 645 family Father
determine the factors affecting g - ( ) uneml
the levels of internet addiction ° February-April 2022 Social isolation Internet
X Restlessness A
and health promoting v Personal Information Form without internet addiction
q L Postponing dail
behaviours of adolescents. v Internet Addiction Scale for work ﬁ’-f’nl';%n tﬁ’e
Adolescents Internet Negative
. health behaviours
v" Adolescent Health Promotion

Scale-Short Form

) Hilya Kulakgr Altintas, Kulakgr Altintas H et al. Factors affecting
Medical Journal of Western Black Sea Enise Suriicii, Funda Veren internet... Med J West Black Sea. 2025; (9)1.

ABSTRACT

Aim: This study was designed to determine the internet addiction and health-promoting behavior levels of adolescents and evaluate the
factors affecting these variables.

Material and Methods: A cross-sectional design was used in the study, which included students at a high school located in a city in Turkey
(n= 645). Data were collected using a Personal Information Form, the Internet Addiction Scale for Adolescents, and the Adolescent Health
Promotion Scale-Short Form.
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Results: The mean Internet Addiction Scale for Adolescents score of the participants was 20.98+6.75, while their mean Adolescent Health
Promotion Scale-Short Form score was 69.76+13.34. It was found that experiencing insomnia due to time spent on the internet, being absent
from school due to time spent on the internet, arguing with family members due to time spent on the internet, father not working, preferring
to spend time on the internet instead of going out with others, feeling restless when not connected to the internet, postponing daily tasks
while on the internet, daily time spent on the internet and non-health promoting behaviours significantly increased internet addiction levels.

Conclusion: It was found that as participants spent more time on the internet instead of the outdoor environment and their internet addiction
levels increased, their health-promoting behaviours decreased. Increasing internet use among adolescents carries the risk of increasing
internet addiction and decreasing health-promoting behaviours in the future.

Keywords: Adolescent, adolescent behavior, internet addiction, health promotion
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saglik davraniglarinda artis riski tagimaktadir.
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0z
Amac: Bu calisma ergenlerin internet bagimliligi ve sagligi gelistirici davranis diizeylerini belirlemek ve bu degiskenleri etkileyen faktorleri
degerlendirmek amaciyla planlanmistir.

Gerec ve Yontemler: Turkiye'nin bir ilinde bulunan bir lisedeki 6grencilerin (n= 645) dahil edildigi arastirmada kesitsel desen kullaniimistir.
Veriler Kisisel Bilgi Formu, Ergenlerde internet Bagimlihgi Olcegi ve Ergen Sagligini Gelistirme Olgegi-Kisa Form kullanilarak toplanmistir.

Bulgular: Katilimcilarin Ergenlerde internet Bagimlihgi Olgegi puan ortalamasi 20.98+6.75, Ergen Sagligini Gelistirme Olgegi-Kisa Form
puan ortalamasi 69.76+13.34 olarak hesaplanmigtir. internette gegirilen zaman nedeniyle uykusuzluk yasamanin, internette vakit gegirme
nedeniyle okula devamsizlik yapmanin, internette gecirilen zaman nedeniyle aile Uyeleriyle tartismanin, babanin ¢alismiyor olmasi,
baskalariyla disari cikmak yerine internette vakit gecirmeyi tercih etmenin, internete bagh olmadiginda huzursuz hissetmenin, internetteyken
gunlik isleri ertelemenin, internette gecirilen glinlik strenin ve saghgr gelistirici olmayan davraniglarin internet bagimlilik diizeylerini anlamli
olarak artirdigi bulunmustur.

Sonug: Katilimcilar dis ortam yerine internette daha fazla zaman gecirdikge ve internet bagimhlik dizeyleri arttikca, saghgr gelistirici
davraniglarinin azaldigi tespit edilmistir. Ergenler arasinda internet kullaniminin artmasi, ileride internet bagimliligini artirma ve buna bagli
olarak sagligi gelistirici davraniglari azaltma riski tagimaktadir.

Anahtar Sozciikler: Ergen, ergen davranisl, internet bagimliligi, saghgi gelistirme
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INTRODUCTION

Adolescence is the physically healthiest period of human
life (1). However, adolescents are particularly vulnerable to
the risk of internet addiction during this period. This vulner-
ability is often accompanied by acquiring bad habits by im-
itating adults, neglecting health-promoting behaviors, high
social demands, and risky behaviors that play an important
role in social acceptance (2).

Internet addiction is defined as excessive preoccupation
with the internet, increased use of the internet for satis-
faction, feeling aggression and tension when no internet
access is available, and the negative effects of excessive
internet use on work, social, and family life (3). In the lit-
erature, 5.1-80.2% of adolescents worldwide have been
reported to have internet addiction (4, 5). This ratio ranges
within 1.3-22.1% in Turkey, and this result reveals that al-
most one in every five adolescents are an internet addict (6,
7). In a relevant study, it was reported that nearly half of 348
problematic internet users, who demanded help for internet
addiction in Hong Kong between 2012 and 2017, were12 to
17 years old (8). It was also determined that in the literature,
internet addiction has been studied in the context of differ-
ent variables including sleep (4), psychological factors (4),
sociophobia (9), loneliness (10), attention deficit and hyper-
activity disorder (11), and social coping (12).

Health-promoting behaviors constitute a concept including
attitudes and habits that affect health (13). This concept
also includes parameters such as nutrition, social support,
undertaking health responsibilities, satisfaction with life,
exercise, and stress management. Negative life behaviors
such as unhealthy eating habits and inadequate physical
activity, which began in high-income populations and have
had a global impact so far, pose a long-term threat for ad-
olescent health (1). On the other hand, the risk of adopting
an unhealthy lifestyle is 2.29-fold more among adolescents
with internet addiction (13). Studies investigating the rela-
tionship between internet addiction and health-promoting
behaviors and evaluating the effects of internet addiction
on health-promoting behaviors have focused on dimen-
sions including nutrition (14), social support (15), physical
activity (16), and quality of life (5). However, the creation of
time- and cost-effective strategies with a high level of ev-
idence against internet addiction is only possible with the
identification of the factors with negative effects on all as-
pects of health- promoting behaviors. In this context, a limit-
ed number of studies was found in the relevant literature to
evaluate internet addiction and health- promoting behaviors
holistically (2, 17).

It is highly important to continuously update data on re-
search regarding the internet use behaviors of adolescents
against the rate of development and change in technology

and identify health-promoting behaviors during this critical
period when adolescents create their health capital. Since
different factors may play a role in internet addiction and
health-promoting behaviors under different socioeconomic
conditions, at different places, and at different times, it has
been suggested that preventive factors that pose a risk of
internet addiction and unfavorable health-related behaviors
among adolescents will be beneficial (18,19).

Therefore, this study was carried out to evaluate internet
addiction, health-promoting behaviors, and affecting factors
in adolescents.

MATERIALS and METHODS

Study Design and Participants

The population of this cross-sectional study included stu-
dents of a high school located in a city center in Turkey (n=
645). The minimum required sample size was calculated
as 574 participants based on a similar study in the litera-
ture (20) according to adolescent health promotion mean
scores, with a=0.05, 1-f=0.90, and d= 0.135. The inclusion
criteria were the agreement of the student to participate in
the study and the consent of the parents of the student. The
exclusion criteria were the presence of any psychiatric dis-
order and a visual or hearing impairment. All students of
the aforementioned high school were invited to participate
in the study. Among those, the parents of 45 students did
not give consent for their participation. Thus, a total of 600
students were enrolled. Eleven students filled out data col-
lection instruments incompletely or incorrectly. The study
was completed with 589 students. The participation rate
was 91.3%.

Procedures

This study was completed in accordance with the tenets of
the Declaration on Helsinki. Ethical approval was obtained
from the Human Research Ethics Committee of Zongul-
dak Bulent Ecevit University (09.11.2021/99622-335), and
written permission was received from the Provincial Di-
rectorate of National Education (E-45865702-604.01.01-
408326869/07.01.2022). Written informed consent was ob-
tained from the families of the students. Verbal consent was
received from the students.

Data were collected between 15 February and 22 April
2022. After the necessary permissions were obtained, the
school administrators were met, and days and hours suita-
ble for data collection were determined. Informed consent
forms were sent to parents with the students in closed en-
velopes. The students were told to deliver the envelope to
their teachers the next day. The students who were allowed
to participate in the study by their parents were informed
about the purpose of the study. Those who were willing to
participate were given the data collection instruments, and
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data collection was completed based on the self-reports of
the participants under the supervision of the researchers.
The application of the data collection instruments took ap-
proximately 20 minutes.

Measures

A personal information form, the Internet Addiction Scale for
Adolescents, and the Adolescent Health Promotion Scale-
Short Form were used to collect the data in this study (21,
22). Permission was granted from the developers of the In-
ternet Addiction Scale for Adolescents and the Adolescent
Health Promotion Scale-Short Form for their use.

Personal Information Form

This form was prepared by the researchers after their re-
view of the relevant literature, and it included questions
evaluating the demographic characteristics of the students
and their internet and technological device use characteris-
tics (2, 17).

Internet Addiction Scale for Adolescents

This scale was developed by Tas (2019) to identify inter-
net addiction among adolescents. It consists of 9 items and
a single factor. Scale items are assessed by a Likert-type
grading method with the response options of “1=never,
2=rarely, 3=sometimes, 4=generally, and 5=always”. The
lowest and highest scores that can be obtained from the
scale are 9 and 45. There is no inversely scored item in the
scale. High scores show high levels of internet addiction.
The Cronbach’s alpha coefficient of the scale was reported
as 0.81 (22). Cronbach alpha coefficient was calculated as
0.84 in this study.

Adolescent Health Promotion Scale-Short Form

The Adolescent Health Promotion Scale-Short Form was
developed by Chen et al. in 2014 (23). This scale consists
of 6 subscales and a total of 21 items. Its subscales are nu-
trition (items 1, 2, and 3), social support (items 4, 5, 6, and
7), health responsibility (items 8, 9, 10, and 11), life appreci-
ation (items 12, 13, 14, and 15), exercise (items 16, 17, and
18), and stress management (items 19, 20, and 21). Each
item is scored on a Likert-type scale with the response op-
tions of “1=never, 2=sometimes, 3=occasionally, 4=mostly,
and 5=always”. The score of any specific subscale is cal-
culated by the sum of the scores of all items in that sub-
scale, and the total scale score is calculated by the sum of
all subscale scores. The lowest and highest scores that can
be obtained from the scale are 21 and 105. Higher scores
indicate more positive health-promoting behaviors. Among
the reported internal consistency coefficients of the scale,
McDonald’s omega was 0.90, and Cronbach’s alpha was
0.91 (23). The validity and reliability study of the Adolescent
Health Promotion Scale-Short Form was carried out by Inci
and Celik in 2021(21). The internal consistency coefficients

of the Turkish version were 0.54-0.78 for McDonald’s ome-
ga and 0.56-0.78 for Cronbach’s alpha in terms of the sub-
scales, and both McDonald’s omega and Cronbach’s alpha
were reported to be 0.88 for the overall scale (21). In this
study, Cronbach’s alpha coefficients for the subscales were
found to be between 0.51 and 0.77, and Cronbach’s alpha
for the overall scale was determined as 0.86.

Data Analysis

The sample size needed to conduct the study was calcu-
lated via the G*Power version 3.1.9.4 program. The data
collected in the study were analyzed using the SPSS 25.0
(Statistical Package for the Social Sciences, Chicago, llli-
nois). Descriptive statistics including mean data, standard
deviations and percentages were used to describe demo-
graphic data and the internet addiction and health-promot-
ing behaviors scores. Multiple regression analysis was
conducted to assess the influence predictors of internet
addiction and health-promoting behaviors. To determine
the factors affecting internet addiction and health-promot-
ing behaviors, the independent variables found significant
in the univariate analyses and were suitable for the model
were included in the model simultaneously using the “enter”
method, and the multiple regression analysis was applied.
Class, age, grade point average, daily time spent on the
internet, internet addiction, and health-promoting behaviors
were continuous variables. Categorical data were coded as
0 or 1 for the multiple regression analysis. The analysis re-
sults were standardized by model summary R, R?, adjusted
R2, and F, and they are presented as 3 and standard error
values. Statistical significance was assessed based on the
threshold of p<0.05.

RESULTS

The mean age of the participants was 15.84+1.22, with a
range of 13-18, and 54.7% of the participants were female
(Table 1). It was determined the participants spent a mean
time of 3.94+1.96 hours per day (Min:0.50, Max:15) on the
internet.

Internet addiction levels and predictive factors

The mean Internet Addiction Scale for Adolescents score
of the participants was 20.98+6.75. As a result of the anal-
ysis, a significant regression model was found (F (9,558)=
78.412, p <0.001), and 55% of the total variance in the
dependent variable was found to be explained by the in-
dependent variables (adjR?=0.551). Accordingly, internet
addiction was positively and significantly associated with
experiencing insomnia due to time spent on the internet is
positive and significant (3=0.212, t(558)= 6.747, p<0.001);
being absent from school due to spending time on the in-
ternet is positive and significant (3=0.093, t(558)= 3.173,
p<0.01); arguing with family members due to time spent
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Table 1: Sociodemographic and descriptive characteristics of
the participants.

Variables Findings (n=589)
Class (n=589)

9" grade 138 (23.4)
10" grade 153 (26.0)
11 grade 143 (24.3)
12" grade 155 (26.3)
Age (year+SD, Min.- Max.) 15.8+1.2 (13-18)
Gender (n=587)

Female 321 (54.7)
Male 266 (45.3)
Education level of the mother (n=586)

llliterate 5 (0.9)
Literate with no formal degree 123 (21.0)
Elementary school 105 (17.9)
Secondary school 213 (36.3)
High school 140 (23.9)
Employment status of the mother (n=580)

Employed 205 (35.9)
Unemployed 375 (64.7)
Education level of the father (n=579)

llliterate 4 (0.7)
Literate with no formal degree 57 (9.8)
Elementary school 82 (14.2)
Secondary school 274 (47.3)
High school 162 (28.0)
Employment status of the father (n=574)

Employed 523 (91.1)
Unemployed 51 (8.9)
Order of the child in the family (n=588)

Oldest child 321 (54.6)
Middle child 127 (21.6)
Youngest child 140 (23.8)
Family type (n=589)

CNr:E?j;)fam”y (mother, father, and 495 (84.2)
G o™ ™ w0 oy
zrt(r)]kGer; family (absence of mother or 33 (5.6)
Grade point average (Last semester) 842577 50-100

(Mean+SD, Min.- Max.)

Data were shown as n (%).
min-max=minimum-maximum values.

on the internet is positive and significant (3=0.265, t(558)=
8.865, p<0.001); father not working (B=0.059, t(558)=
2.087, p<0.05); preferring to spend time on the internet
instead of going out with others is positive and significant
(B=0.124, t(558)= 4.167, p<0.001); feeling uneasy when
not connected to the internet positively and significantly
(B=0.208, 1(558)= 6.722, p<0.001); postponing daily tasks
while on the internet was positively and significantly asso-
ciated ($=0.178, 1(558)= 6.059, p<0. 001); daily time spent
on the internet positively and significantly (3=0.199, t(558)=
6.398, p<0.001), health-promoting behaviours level nega-
tively and significantly (3=-0.083, t(558)= -2.762, p<0.01)
(Table 2). The independent variables of mother’s education
level, father’s education level, family type, father’s internet
use status, mother’s internet use status and grade point
average were excluded from the model since they did not
show significant predictive power.

Health-promoting behaviors level and its predictive
factors

The mean Adolescent Health Promotion Scale score of
the participants was 69.76+13.34. Their mean scores on
the subscales were found to be 9.55+2.21 for nutrition,
14.24+3.48 for social support, 13.07+3.80 for health re-
sponsibility, 14.52+3.56 for life appreciation, 8.68+3.36 for
exercise, and 9.70+2.83 for stress management. As a result
of the analysis, a significant regression model was found
(F (4,576)= 22.310, p<0.001), and 13% of the variance in
the dependent variable was found to be explained by the
independent variables (adjR?=0.128). Accordingly, having a
computer of one’s own positively and significantly (=0.089,
t(576)= 2.287, p<0.05); preferring to spend time on the
internet instead of going out with others is negatively and
significantly (B=-0.095, t(576)= -2.327, p<0.05); daily time
spent on the internet negatively and significantly (8=-0.125,
t(576)= -2.836, p<0.01); internet addiction level negatively
and significantly (8=-0.235, t(576)= -5.173, p<0.001) (Table
3). Postponing daily tasks while on the internet, experienc-
ing insomnia due to time spent on the internet, being absent
from school due to spending time on the internet, arguing
with family members due to time spent on the internet, feel-
ing uneasy when not connected to the internet independent
variables were excluded from the model since they did not
predict the results at a significant level. Figure 1 summa-
rizes the factors affecting the internet addiction levels and
health-promoting behaviors of the participants.

DISCUSSION

There has been an increase in the time adolescents spend
online due to their preference of the world on the internet,
which can be accessed via many channels, as a leisure
time activity today (24). As indicated in many studies related
to this subject, time spent on the internet poses a risk factor

Med ] West Black Sea 2025;9(1): 41-51

45



Kulak¢1 Altintas H et al.

Table 2: Predictors of internet addiction.

Independent variables B SE Beta B t o] VIF
Constant 14.646 1.270 11.528 0.000*
Experiencing insomnia due to time spent on the internet 2.896 0.429 0.212 6.747 0.000* 1.242
Being absent from school due to spending time on the internet 3.621 1.141 0.093 3.173 0.002* 1.078
Arguing with family members due to time spent on the internet 3.535 0.399 0.265 8.865 0.000* 1.133
Father’s employment status 1.394 0.668 0.059 2.087 0.0837* 1.021
Preferring to spend time on the internet instead of going out with others 2131 0511 0.124 4.167 0.000* 1.115
Feeling uneasy when not connected to the internet 2.898 0431 0.208 6.722 0.000* 1.211
Postponing daily tasks while on the internet 2.657 0438 0.178 6.059 0.000* 1.092
Daily time spent on the internet 0.691 0.108 0.199 6.398 0.000* 1.226
Health-promoting behaviours level -0.041 0.015 -0.083 -2.762 0.006* 1.140
R 0.747

R? 0.558

AdjR? 0.551

F 78.412

Model (p) 0.000*

Durbin watson 1.880

SE: standard error of coefficient, B:standardized regression coefficient, R2: proportion of variation in dependent variable explained by

regression model, p: the level of statistical significance, *p<0.05.

Table 3: Predictors of health-promoting behaviors.

Independent variables B SE Beta 3 t o] VIF
Constant 81.864 1.925 42.519 0.000*
Having a computer of one’s own 2495 1.091 0.089 2.287 0.023* 1.010
Preferring to spend time on the internet instead of going out with others -3.245 1.395 -0.095 -2.327 0.020* 1.107
Daily time spent on the internet -0.845 0.298 -0.125 -2.836 0.005* 1.283
Internet addiction level -0.464 0.090 -0.235 -5.173 0.000* 1.369
R 0.366

R? 0.134

AdjR? 0.128

F 22.310

Model (p) 0.000*

Durbin watson 2.067

SE: standard error of coefficient, B:standardized regression coefficient, R2: proportion of variation in dependent variable explained by regres-

sion model, p: the level of statistical significance, *p<0.05.

for addiction, and an increase has been observed in addic-
tion levels as this time increases (25). Adolescents use their
time on the internet mostly in non- academic contexts in-
cluding chatting, entertainment, games, social network con-
nections, shopping, and monetization tools (6). In addition
to the risk of internet addiction, this non-academic use also
causes an increase in school success and school absen-
teeism rates (26, 27). The adolescents included in this study
were found to have moderate levels of internet addiction
based on their responses to the measurement instrument

that was used. In addition to this, further analyses yielded
evidence that daily time spent on the internet and absen-
teeism from school to spend time on the internet increase
internet addiction levels. Especially school nurses should
provide information to adolescents about the advantages
of phones without an internet connection, alternative forms
of communication, and leisure time activities to reduce the
time they spend on the internet. Similarly, encouraging the
use of stimulating applications in screen time control (e.g.,
timers, notifications, restrictions) can be beneficial. With the
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Figure 1: Predictive factors of internet addiction and health-promoting behaviors.

help of these applications, adolescents can review their in-
ternet usage habits, set their own limits and gain motivation
to reduce their screen times.

Sleep problems due to time spent on the internet are an-
other factor affecting internet addiction (4). Regarding this
subject, it was found by Kocas and Sasmaz (2018) that high
school students with internet addiction had 2.31 times lower
quality of sleep (28). Moreover, insufficient sleep was found
to lead to higher levels of media exposure (29). In this study,
four of every 10 adolescents were reported to experience
sleep problems due to their prolonged use of the internet.
In addition, an increase in school absenteeism was also
observed on the basis of sleep problems (30, 31). In this
study, further analyses confirmed that sleep deprivation due
to time spent on the internet and school absenteeism due
to time spent on the internet increased internet addiction.
Awareness training on sleep hygiene to be provided by
school nurses is important for enhancing the sleep quality
of adolescents and regulating their sleep cycles. It will be
useful to include information about pre-sleep habits, sleep
environment, sleep duration, and sleep disorders in the
content of this training. Mobile applications that can monitor
and control sleep durations can also contribute to the sleep
hygiene of adolescents. These applications can help ado-
lescents monitor their sleep patterns, achieve sleep goals,
and recognize sleep problems. It is thought that improving
sleep hygiene will reflect positively on the academic and
health indicators of adolescents.

The internet environment provides virtual social support
when the adolescent cannot receive sufficient support from
social support mechanisms that are important in the devel-
opment of self-esteem such as family, friends, and teachers
(20). The search for virtual social support is increasing, es-
pecially among adolescents who have internet addiction in
their families and those who have arguments with their fam-
ilies regarding the purpose and duration of their internet use
(8, 32). This situation causes social withdrawal and aliena-
tion from outdoor activities in adolescents (33) and paves
the way for the transfer of social relationships to the virtual
world (34). In addition, familial problems tire the adolescent
psychologically and he/she searches for external support
mechanisms (35). According to the results of a study, ado-
lescents whose fathers are unemployed have an increased
risk of having problems related to internet addiction. It is
thought that the resulting negative picture is sustained by
adolescents spending their time indoors or maintaining their
online presence when they are outdoors. In fact, individuals
with internet addiction have difficulty in transitioning to their
daily work (36) and there is an increase in their desire to use
the internet while they are busy with daily work (37). In the
management of this issue with ineffective approaches such
as blocking internet access, a state of deprivation is expe-
rienced, as in other types of addiction (38), and aggressive
behaviors can be exhibited at later stages (39). At the same
time, the time spent in front of the screen has a negative
effect on each dimension of health-promoting behaviours,
especially asocialisation and decreased physical activity in
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adolescents (40). Further analyses conducted in this study
provided important evidence that having arguments with
the family due to the time spent on the internet, adoles-
cents whose fathers do not work, the desire to connect to
the internet instead of participating in social activities, dis-
rupting daily tasks due to the time spent on the internet and
feeling uneasy when not connected to the internet increase
the effects of internet addiction. Accordingly, there is a need
for different arguments about what adolescents can put in
place of the internet in their lives. In line with the current
need, it is recommended to plan activities such as including
social responsibility projects that will increase the interac-
tion of adolescents with the environment in school health
programs and the establishment of technology detox days.

Health-promoting behaviors are based on the concepts of
protection from diseases, early diagnosis/treatment, and
rehabilitation. The control of health-promoting behaviors
is under the responsibility of individuals, and peer relation-
ships and the social environment are determinants in the
formation of these behavior patterns. In this period, while
adolescents are striving to have knowledge about every
subject with their efforts to form an identity, their self-con-
trol and cognitive control are in the developmental stage on
the other hand (41). Here, adolescents transition from par-
ent-controlled health practices to the period of taking per-
sonal health responsibilities. For this reason, adolescence
has critical importance for the acquisition of health-pro-
moting behaviors. Although the measurement tools used
in the literature are different, the common view is that the
health-promoting behaviors of adolescents are not at the
desired level (17). In this study, adolescents were found to
have moderate levels of health-promoting behaviors based
on the measurement tool used. Many relevant studies have
also reported that adolescents have moderate levels of
health-promoting behaviors (42).

The increasing popularity of internet use creates an obsta-
cle to practicing health- promoting behaviors among ado-
lescents as in all age groups. In this study, the finding that
health-promoting behaviors and internet addiction mutually
and negatively affected each other negatively was impor-
tant. Previous studies in the literature have revealed that
there is a relationship between internet addiction and risky
health behaviors (4, 43), and internet usage negatively af-
fects the health-promoting behaviors of adolescents (2). For
instance, Tran et al. reported that Viethamese adolescents
with internet addiction experienced self-care problems, and
their rates of having difficulties in performing daily routines
were higher (5). In the study by Hendekci and Aydin Avci, it
was determined that nutritional exercise behaviors of ado-
lescents were negatively affected as their internet addiction
levels increased; however, those who used the internet for
information and educational purposes had healthy diets
and meal plans (14). In a different study, it is also stated that

technology-based health applications provide motivational
support for health-enhancing behaviours (44). The increase
in time spent on the internet every day, which was found in
this study, also showed a negative effect on health-promot-
ing behaviors, as well as increasing internet addiction levels.
Similarly, it was found that bringing a tablet with a mobile
internet connection to a gym decreased the physical activity
intensity of adolescents by 17% and increased their seden-
tary behaviors by 54% in the study by Kobak et al. (16). In
addition, further analyses in this study revealed that having
one’s own computer had a positive effect on health-promot-
ing behaviours. The findings obtained in this study indicated
that the inadequacy of parents and adolescents in terms
of digital literacy is the source of the problem. Therefore,
in order to bring the health-promoting behaviours of ado-
lescents to the desired level, the time spent online should
be reduced, effective leisure time management should be
established and the time spent online should be support-
ed with controlled and health-promoting content. Studies in
which online and leisure time management is enriched with
health-promoting activities and practices and strengthened
with social support mechanisms such as family and friends
are important in terms of continuity and applicability.

In this study, the form of internet use was not questioned,
and a distinction between generalized and specific inter-
net use was not made. Therefore, there may have been
differences among the participants regarding how and for
what they used the internet. In the study, the level of in-
ternet addiction was determined using a self-report scale
rather than clinical and diagnostic measures, and this may
have created social acceptability bias. Since the study did
not include a community-based group, it is not possible to
generalise the results due to the influence of socio-cultural
and economic factors on internet addiction and health-pro-
moting behaviours.

According to the results of this study, it was determined that
adolescents have moderate level of internet addiction and
moderate level of health promoting behaviours and these
two concepts affect each other negatively. It was found that
experiencing insomnia due to time spent on the internet, ab-
senteeism from school due to time spent on the internet, ar-
guing with family members due to time spent on the internet,
father not working, preferring to spend time on the internet
instead of going out with others, feeling restless when not
connected to the internet, postponing daily tasks while on
the internet, daily time spent on the internet and non-health
promoting behaviours significantly increased internet addic-
tion levels. It was found that as the time the participants
spent on the internet instead of spending time outside and
internet addiction levels increased, their health-promoting
behaviours decreased significantly, while having a personal
computer significantly increased health-promoting behav-
iours.

48

Med ] West Black Sea 2025;9(1): 41-51



Internet Addiction and Health Promoting-Behaviors

According to the results of this study, with an increase in
internet use and a decrease in health-promoting behaviors,
there is a risk of internet addiction rising to high levels in the
future. To reach the Sustainable Development Goals and
Healthy People 2030 goals, it is necessary to take urgent
measures against internet addiction in adolescents and
encourage health-promoting behaviors. It is recommended
to establish early and preventive measures such as ado-
lescent-specific prevention programs, education, skill de-
velopment, behavioral change, and intervention strategies
for these two problems that threaten global health, and it
is recommended to encourage the participation of families
in these programs. It is thought that especially in school
health services, short and medium-term action plans de-
veloped by a multidisciplinary team under the leadership of
a school health nurse will provide effective results in the
long term. For future research, qualitative or representative
cohort studies in which the effect of internet addiction on
health-promoting behaviors is evaluated within the socio-
cultural structure and according to different forms of internet
usage are recommended.
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GRAFIKSEL OZET

6DYT’nin uygulama kolayhgi ve egzersiz kapasitesini gostermedeki basaris1 dolayisiyla daha fazla tercih edilebilecek bir

Calismamizin amaci;

«» Artan hizda mekik yiiriime
(AHMYT) ve alt1 dakika yiiriime
(6DYT) testleri sirasinda meydana
gelen intercostal kas oksijenizasyonu
degisimi

“* Bu degisimin hemodinamik yanitlar
iizerine etkilerini belirlemek,

<+ Test basarilarim karsilastirmaktir.

alan testi oldugu soylenebilir.

« 18-35 yas

% BKi<25 kg/m?

« Saghkh bireyler
Katihmeilar randomize
edilerek iki gruba ayrildi.

Uygulama siiresince kas
oksijenizasyonunu él¢mek icin
yedinci interkostal bosluga
yakin kizilotesi spektroskopi
(MOXY) cihaz1 yerlestirildi.

¢+ Solunum fonksiyon testi ile solunum
fonksiyonlari

+ Modifiye Borg Skalasi ile dispne

+« Tasinabilir tansiyon aleti ile kan basinci

+«» Parmak oksimetresi ile kalp hizi ve
oksijen saturasyonu

< AHMYT ve 6DYT’nin olgular
iizerindeki hemodinamik yamitlar:
ve yardimci solunum kas
oksijenizasyonu yamtlar: veya baska
bir deyisle zorlanma dereceleri
benzerdir.

Olgular 6DYT’yi daha iyi tolere
edebilmekte, test siiresi AHYT ye
gore 6 dk ile sinirlanmis olmasina
ragmen daha uzun mesafelerde
yiiriiyebilmekte, daha az dispne
sikayeti yasamaktadir.
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Farkl1 Egzersiz Kapasite Testlerinin Interkostal Kas Oksijenizasyonu Uzerine Etkisi

oz

Amac: Egzersiz kapasitesi, kardiovaskuler durumdan, kas oksijenizasyonundan ve yardimci solunum kaslarinin fizyolojik 6zelliklerinden
etkilenebilmektedir. Bu calismanin amaci, klinikte sik kullanilan artan hizda mekik yurime (AHMYT) ve alti dakika yurlyus (6DYT) testleri
sirasinda meydana gelen intercostal kas oksijenizasyonu degisimi ve hemodinamik yanitlar tzerine etkilerini belirlemek, test basarilarini
karsilastirmaktir.

Gerec ve Yontemler: Calismaya 18-35 yas arasi ve beden kutle indeksi <25 kg/m? olan saglikli bireyler dahil edildi. Katihmcilar randomize
edilerek iki gruba ayrildi. ilk gruba 6DYT, ikinci gruba ise AHMYT yapildi. 30 dakikalik arinma siresinden sonra gruplar caprazlanarak, ilk
gruba 6DYT ve 2. gruba AHMYT uygulandi. Solunum fonksiyon testi ile solunum fonksiyonlari, modifiye Borg skalasi ile dispne, tasinabilir
tansiyon aleti ile kan basinci, parmak oksmetresi ile kalp hizi ve oksijen saturasyonu degerlendirildi.

Bulgular: Olgularin testler dncesi istirahat degerleri; kalp hizi (p=0,096), sistolik kan basinci (p=0,054), diastolik kan basinci (p=0,081),
yorgunluk seviyesi (p=0,058), dispne seviyesi (p=0,067), SpO2 degeri (p=0,089) o6lcildi. Testlerin, baslangi¢ ve bitis saturasyon, kalp
hizi, kan basinci yanitlari, kas oksijen saturasyonu ve total hemoglobin miktarlari benzerken, AHMYT bitis kalp hizi degeri istatistiksel
olarak anlamli olmamakla birlikte daha yuksekti (p=0.005). Benzer bicimde bitis dispne seviyesi ve toplam test stresi AHMYT’de daha fazla
(p=0,000), yirime mesafesi ise 6DYT’de daha fazlaydi (p=0,000).

Sonuc: 6DYT ve AHMYT testlerinin saglikli olgularda olusturduklari hemodinamik yanitlar ve kas oksijenizasyonu degisimleri benzerdir.
Olgular AHMYT’de daha fazla nefes darligi hissetmekte ve kalp hizi yanitlari daha fazla olabilmektedir. Diger taraftan AHMYT’de daha uzun
surelerde yurimelerine ragmen, 6DYT’de daha uzun mesafelerde yuriyebilmektedir.

Anahtar Sozciikler: Alti dakika ylrime testi, artan hizda mekik yUrlime testi, interkostal kas oksijenizasyonu, kas oksijenizasyonu, MOXY

GRAPHICAL ABSTRACT

It can be said that the 6MWT is a more preferable field test due to its ease of application and success in
demonstrating exercise capacity.

< Age: 18-35 years
< BMI < 25 kg/m?*

o { T\‘» _________ u!*'” % Healthy individuals
mi@ 1 v e Q) randomly assigned into two

“““““ - :::‘“““" groups. < The hemodynamic responses and
accessory respiratory muscle
Aim of This Study; During the test, near-infrared oxygenation responses to ISWT and
3 . spectroscopy (MOXY) was 6MWT were similar, meaning their
* To evaluate the changes in placed near the seventh levels of exertion were comparable.

intercostal muscle oxygenation .

occurring during the Incremental MBS Guine (D s < Participants tolerated the 6MWT

Shuttle Walk Test ISWT) and the muscle oxygenation.

Six-Minute Walk Test (6MWT).

better, and despite being limited to

< Pulmonary function test six minutes, they could walk longer

< To determine the effects of these Ry — I distances and experienced less

changes on hemodynamic responses. Scale dyspnea.

+ Blood pressure sphygmomanometer

< To compare the success rates of ++ Heart rate and oxygen saturation-pulse

these tests. oximeter

. Eylem Cinkilig, Enise Sert, irem Cayir, Cinkilic E et al. Examining the Effect of ...
Medical Journal of Western Black Sea Sema Nur GUnand\r;:,’ Zh?_ynep Betiil Ozcan, Med J West Black Sea. 2025;9(1).
sra Penlivan

ABSTRACT

Aim: Exercise capacity can be affected by cardiovascular status, muscle oxygenation and physiological properties of accessory respiratory
muscles. The aim of this study is to determine the effects of intercostal muscle oxygenation changes and hemodynamic responses during
the increased speed shuttle walking (ISWT) and six-minute walk (6BMWT) tests, which are frequently used in the clinic, and to compare the
test successes.

Material and Methods: Healthy individuals between the ages of 18-35 and with a body mass index <25 kg/m? were included in the study.
Participants were randomized and divided into two groups. BMWT was performed on the first group and ISWT was performed on the second
group. After the 30-minute washout period, the groups were crossed and 6MWT was applied to the first group and ISWT was applied to the
second group. A near-infrared spectroscopy (MOXY) device was placed in the seventh intercostal space to measure muscle oxygenation
during the application. Respiratory functions were evaluated with a pulmonary function test, dyspnea with the modified Borg scale, blood
pressure with a portable sphygmomanometer, heart rate and oxygen saturation with a finger oximeter.
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Results: Resting values of the cases before the tests; heart rate (p=0.096), systolic blood pressure (p=0.054), diastolic blood pressure
(p=0.081), fatigue level (p=0.058), dyspnea level (p=0.067), SpO2 value (p=0.089) were measured. While the initial and final saturation,
heart rate, blood pressure responses, muscle oxygen saturation and total hemoglobin amounts of the tests were similar, the AHMYT final
heart rate value was higher, although not statistically significant (p = 0.005). Similarly, the end dyspnea level and total test time were higher
in AHMWT (p=0.000), and the walking distance was longer in 6MWT (p=0.000).

Conclusion: The hemodynamic responses and muscle oxygenation changes produced by BMWT and ISWT tests in healthy subjects are
similar. Patients feel more shortness of breath and heart rate responses may be greater in ISWT. On the other hand, although they walk for

longer periods in ISWT, they can walk longer distances in 6MWT.

Keywords: Intercostal muscle oxygenation, MOXY, muscle oxygenation, shuttle walk test at increased speed, six minute walk test

Egzersiz testleri bireylerin fonksiyonel egzersiz kapasite-
sinin belirlenmesinde, hastalik prognozunu tahmin etmek
amaciyla, klinik arastirma sonuclarinin yorumlanmasinda
ve tedavi yanitinin degerlendiriimesinde kullaniimaktadir.
Egzersiz testlerinin, laboratuvar ve alan testleri olarak ce-
sitleri mevcuttur (1).

Alan testleri kronik solunum hastaliklarinda, hastalarin fonk-
siyonel egzersiz kapasitelerinin belirlenmesi ve egzersiz
performansini sinirlayan dispne, yorgunluk, desaturasyon
gibi faktdrlerin saptanmasi amaciyla sik¢a kullanilan test-
lerdir. Az teknik ekipman gerektirmesi, uygulanmasi ucuz
ve kolay olmasi nedeniyle artan hizda mekik yirime testi
(AHMYT) ve alti dakika yurime testi (6DYT), alan testleri
arasinda en yaygin kullanilan testlerdir. 6DYT, fonksiyonel
egzersiz kapasitesini 6lgen, yapisal gecerliligi yuksek, eg-
zersiz performansi ve fiziksel aktivite dlcekleri ile ylksek du-
zeyde iligki gdsteren bir testtir. Kullanim kolayhgi saglamasi
acisindan ve submaksimal efor gerektirdiginden en sik ter-
cih edilen alan testidir (2). Artan hizda mekik ylrime testin-
de semptom sinirli olarak maksimal kapasite degerlendirilir,
gunluk yasam aktivitelerinde maksimal yanitin belirlenme-
sinde daha duyarh élcim yapilmasini saglar (3). Tepe ok-
sijen tuketimi (Pik VO,) tayini icin kullanilabilir ve Pik VO,
ile korelasyonu 6DYT'ye gbre daha iyidir. Ancak maksimal
yuklenimli bir test olmasindan dolayi, uygulanmasi daha zor
bir yontemdir (4).

Kas oksijenasyonu, metabolik solunumun bir sonucu ola-
rak hedef doku igindeki oksijen akisini ifade eder ve aero-
bik kapasite, artan akciger ventilasyonu, solunum hizi ile
dogrudan iligkilidir (5). Kas oksijenizasyonu, kalpten ve
akcigerlerden oksijenli kanin verilmesi ve lokal kas icindeki
mitokondri tarafindan oksijen alimidir. Son yillarda kasin
oksijen dlizeyi yakin kizilétesi spektroskopisi (Near-Infrared
Spectroscopy, NIRS) adi verilen bir teknoloji ile dlctiimekte-
dir. NIRS, 1s1ginin dokulardan gecerken kromofor molekuil-
leri (oksihemoglobin (O2Hb) ve deoksihemoglobin (HHb),
sitokrom-c oksidaz (CCO), miyoglobin gibi) tarafindan ug-
radiklari absorbsiyon miktarinin 6élgtldigu bir tekniktir (6).
Moxy tasinabilir bir NIRS sensoérudur.

Literatlire bakildiginda, AHMYT ve 6DYT karsilastiran ca-
lismalar mevcuttur fakat bu calismalarda egzersiz perfor-
mansini ve dispne gibi semptomlarla iligkili olabilen dnemli
bir yardimci solunum kasi olan intercostal kaslarin oksi-
jenizasyonunun degisimi incelenmemistir. Bu calismada
amacimiz farkli egzersiz kapasitesi testlerinin intercostal
kas oksijenizasyonu Uzerindeki etkilerini belirlemek, degi-
sen yardimci solunum kasi oksijenizasyonu, hemodinamik
yanitlar ve egzersiz test bagarisini ortaya konulmasidir.
Calismamiz bu yénuyle 6zgundir ve literatlre katki sagla-
yacaktir. Klinikte sik kullanilan bu egzersiz testlerinin han-
gisinin gerceklestiriimesi gerektigi kararinin alinabilmesi ve
test basarisini etkileyen faktérlerin belirlenmesi icin calis-
mamizin klinik pratik bilgi saglayacagi kanaatindeyiz.

GEREC ve YONTEMLER

Calisma prospektif, capraz kontrolli klinik calismadir ve
Ekim 2023 - Haziran 2024 tarihleri arasinda Saglik Bilimleri
Universitesi Hamidiye Saglik Bilimleri Fakiiltesi Fizik Tedavi
ve Rehabilitasyon Bélimulnde gercgeklestirilmigtir. Calisma-
ya yerel Universite etik kurulu tarafindan 19.01.2024 tarih
ve 23\685 sayi ile etik kurul onayi alindi ve ¢alisma Helsinki
Deklerasyonuna uygun olarak gergeklestirildi. Katilimcilar-
dan uygulama éncesi yazih bilgilendirilmis onam alindi.

Orneklem Biiyiikliigii

Calismanin 6rneklem buyiklugi hesabi G-power Analiz
programi kullanilarak yapildi. Tip 1 hata miktari 0.05 tes-
tin glict 0.95 iken aralarindaki etki farkini bulabilmesi icin
minimum olgu sayisinin 32 olmasi gerektigi tespit edildi (7).

Calismaya 18-35 yas araliginda olan ve beden kutle indeksi
<25 kg/m? olan saglik bireyler dahil edildi. Sigara icicisi olan,
egzersiz testlerinin yapilmasina engel olabilecek herhangi
bir sistemik, ortopedik, kardiyopulmoner hastaligi olan, ta-
nisi konulmus herhangi bir solunumsal, vaskuler ve kalp
hastaligi bulunan bireyler diglandi.

Calisma Yéntemi

Katilimcilar ¢calismaya katilmanin riskleri ve yararlari konu-
sunda bilgilendirildi ve génulli onam formunu imzaladilar.
Katilimcilarin yas, cinsiyet, boy, kilo, vicut kitle indeksi,
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medeni durumu, alkol ve sigara kullanimlari dahil olmak
lizere demografik bilgileri alindi. Calisma &ncesi olgulara
solunum fonksiyon testi, nefes darligi degerlendirmesi, kan
basinci, kalp atim hizi ve saturasyon degerlendirmesi ya-
pildi. Olgular 6DYT ve AHMYT olmak lzere 2 gruba ran-
domize edildi. Egzersiz testleri dncesinde degerlendirmeler
yapildiktan sonra interkostal kas Uzerine MOXY cihazi yer-
lestirilerek, 6DYT grubu 6DYT ile, AHMYT Grubu ise AHM-
YT ile test edildi. En az 30 dakikalik bir arinma siresinden
sonra gruplar caprazlanarak uygulamalar diger egzersiz
testi yapilarak tekrarlandi. Arinma suresinin uzunlugu, en
az 30 dk olmak uzere ve olgulara yorgunluk durumlari RPE
Borg skalasi ile yapilan sorgulamaya gére belirlendi (8).

Calisma Sonug Olgiimleri

Solunum Fonksiyon Testi: Solunum fonksiyon testi, (on-
comed parmak tipi) masaulstli spirometri cihazi Cosmed
Pony Fx (ltaly) kullanilarak Amerika Toraks Dernegi kila-
vuzuna gore gerceklestirildi. Test katilimcilara, herhangi bir
kimyasal maddenin bulunmadigi kapali bir ortamda, oturur
pozisyonda ve burun mandali kullanilarak yapildi. Her bir
katilimci icin en az Ug¢ 6lcim yapilarak en iyi degerler calis-
maya alindi (9).

Modifiye Borg Skalasi (mBorg): Siklikla efor dispne sid-
detini ve istirahat dispne siddetini degerlendirmek amaciyla
kullanilan bir élcektir. Derecelerine gbre dispne siddetini ta-
nimlayan on maddeden olusur. Modifiye Borg Skalasinda
dispne siddetinin tanimlaniyor olmasi hastalar acisindan
daha kolay uygulanmasini saglamaktadir (5). Olgulara eg-
zersiz testi baglangicinda ve test bitisinde mBorg skalasi
gobsterilerek, skala anlatildi ve dispne seviyelerinin puanlan-
masi istendi.

Kan basinci, Kalp atim hizi ve SaO, degerlendirilmesi:
Kan basinci (mmHg), testlerin baglangicindan hemen énce
ve bitisinden hemen sonra oturur pozisyonda kisinin bile-
ginden Omron marka tansiyon aleti ile, saturasyon (%) ve
kalp atim hizi (atim/dk) ise testlerin yapildigi stre boyunca
parmak oksimetre cihazi (Oncomed parmak tipi) ile 6lguldd.

Kas Oksijenizasyonun Degerlendirilmesi: Kas oksijeni-
zasyon ve total hemoglobin miktar egzersiz testleri sire-
since yakin kizil 6tesi spektroskopi cihazi (MOXY, Yakin
kizilétesi spektroskopi) ile 6lctldu. Cihaz, anterior aksiller
cizgideki yedinci interkostal bogsluktaki interkostal kasa yer-
lestirildi (3). Olglim parametreleri kas oksijen saturasyonu
ve total hemoglobin miktarinin ortalamasi idi.

6 Dakika Yiriime Testi: Kapali ortamda 30 m uzunluktaki
koridorda uygulandi, alti dakikalik stirede hastanin yaradu-
gu mesafe, oksijen satlrasyonu, kalp hizi, dispnedeki degi-
sim kaydedildi. Bunun icin teste baglamadan 6nce oksijen
satlrasyonu, kalp hizi, tansiyon arteriyel ve Borg skalasina
gbre dispne dizeyi kaydedildi (10).

Artan Hizda Mekik Yiriime Testi: Bu test hasta teste de-
vam edemeyene kadar surdirilen giderek artan hizda 10

m aralikh iki koni arasinda yurtinen ve iki koni arasindaki
her bir 10 metrelik gidisin bir mekik olarak sayildigi egzersiz
testidir. Hastanin nefes darligi nedeniyle teste devam ede-
medigi, kalp hizinin maksimum beklenen kalp hizinin yiizde
seksen besine ulastigl veya max test suresi olan 20 daki-
kalik testi tamamladigi noktaya kadar devam ettirildi (11).

istatistiksel Analiz

Verilerin analizi SPSS 25 paket programi kullanilarak ger-
ceklestirildi. Kategorik degiskenler icin yuzde ve frekans
degerleri; nicel degiskenler icin ise medyan, minimum ve
maksimum degerleri sunuldu. Verilerin normal dagilima
uygunluklari Shapiro-Wilk testi ile belirlendi. Gruplar arasi
karsilastirmalarda Mann Whitney U testi kullanildi. Arastir-
mada tip | hata orani (a) 0,05 olarak kabul edildi.

BULGULAR

Arastirmaya yas ortalamasi 21,6+4,0 yil olan 32 kisi dahil
edildi. Katihmcilarin tamami sigara ve alkol kullanmamak-
taydi ve ek hastaliklari yoktu (Tablo 1).

Tablo 1: Olgularin Demografik ve Klinik Ozellikleri

(n=32)

22,00 (19-26)
23,25 (17,20-24,90)

Demografik Ozellikler
Yas (yil) Medyan (Min-Maks)
Viicut Kiitle indeksi (kg/m?) Medyan

(Min-Maks)
Cinsiyet, n (%)

Kadin 22 (68,8)

Erkek 10 (31,3)
Sigara icme durumu, n (%)

Evet 0

Hayir 32 (100)
Alkol kullanma durumu, n (%)

Evet 0

Hayir 32 (100)
Medeni durum, n (%)

Evli 0

Bekar 32 (100)
Ek hastalik, n (%)

Evet 0

Hayir 32 (100)

Solunum Fonksiyon Testi
1.Saniye Zorlu Ekspirasyon Hacmi
Zorlu Vital Kapasite

1.Saniye Zorlu Ekspirasyon Hacmi /
Zorlu Vital Kapasite

2,87 (0,79-4,75)
3,52 (2,40-6,71)
77,50 (32,00-92,00)

6 Dakika Yiirime Testi, m 526 (420-670)

400 (200-920)

Katilimcilar alkol ve sigara kullanmayan bireyler arasindan segcil-
migtir. Katilimcilarin yag ortalamasi 22, VKI (kg/ m?) ortalama 23,25
olarak hesaplanmistir. Calismaya katilan 32 kisinin 6DYT(m) orta-
lama degeri 526(420-670) ve AHMYT(m) ortalama degeri 400(200-
920) bulunmustur.

Artan Hizda Mekik Yiiriime Testi, m

Med ] West Black Sea 2025;9 (1): 52-59
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Olgularin, testlerin baslangi¢ ve bitis SpO2, kalp hizi, kan
basinci, mBorg yorgunluk skorlari, kas oksijenizasyon de-
gerleri ve total hemoglobin seviyeleri benzerdi (p>0,05).
Bitis kalp hizi degeri AHMYT'de istatistiksel olarak an-
lamh ve ylksekti (p=0.005). Benzer bicimde olgularin test
sonu dispne skorlart AHMYT’de daha yuksekti (p=0,000).
6DYT yurime mesafesi 526,50 m iken AHMYT 400 m idi
(p=0,000). 6DYT suresi mediani 6 dk iken, AHMYT stresi 7
dk idi (p=0,000) (Tablo 2).

TARTISMA

Egzersiz kapasitesi ve egzersiz test basarisi pek ¢ok fak-
tére baghdir. Solunum kaslarinin fizyolojik 6zellikleri de eg-
zersiz performansini etkileyebilir. Calismada klinikte en sik
kullanilan alan testlerinden olan 6DYT ve AHMYT’de mey-
dana gelen hemodinamik yanitlar ve kas oksijenizasyon se-
viyelerinin karsilastiriimasi hedeflenmistir. Calismadan elde
edilen verilere gore her iki testte meydana gelen hemodina-
mik yanitlar ve kas oksijenizasyon seviyeleri benzerdir. AH-

MYT sirasinda olgular daha fazla dispne hissedebilmekte,
diger taraftan 6 dakikadan daha uzun sirelerde testi devam
edebilmektedir. YUrime mesafeleri bakimindan ise 6DYT
ylirime mesafesinin, AHMYT ye gére daha fazla oldugu
tespit edilmistir.

Calismamizda submaksimal bir egzersiz testi olan 6DYT ve
maksimal bir egzersiz testi olan AHMYT sirasinda 6lgulen
kas oksijenizasyon duzeyi degisimlerinin benzer oldugu
tespit edilmistir. Test siresi agisindan bakildiginda AHM-
YT’nin alti dakikadan daha fazla sirelerde devam edilmis
olmasina ve is yikinln daha fazla olmasina ragmen kas
oksijenizasyon duzeylerinin benzer olmasi, olgularin geng
ve saglikli olgulardan secilmis olmasindan kaynaklanabilir.

Yakin kizilétesi spektroskopiyle triseps surae doku oksijen
doygunlugu icin referans degerlerini inceleyen bir calismada,
30 ila 79 yas araligindaki saglikh bireylere, arteriyel okluz-
yon manevrasi ve artan hizda mekik ylrame testi sirasinda
ve sonrasinda doku oksijen satlirasyonu degerlendirmeleri

Tablo 2: Alti Dakika Ylrtime Testi ve Artan Hizda Mekik Yiriime Testi Parametreleri

6DYT AHMYT z P

SpO, (%)

Baslangic 98 (91-99) 97,50 (91-99) -0,013 0,089

Bitis 96,50 (83-99) 96,50 (85-99) -0,030 0,076
Kalp hiz1 (atim/dk)

Baslangic 94 (56-133) 93 (56-130) -0,004 0,096

Bitis 116 (55-162) 138,00 (78-172) -1,088 0,005
Sistolik Kan Basinci (mmHg)

Baslangic 120,50 (100-157) 120,00 (99-153) -0,059 0,054

Bitis 128 (103-182) 129,00 (91,00-189,00) -0,014 0,088
Diastolik Kan Basinci (mmHg)

Baslangic 80 (563-112) 80,50 (64,00-110,00) -0,022 0,081

Bitis 84 (69-115) 83,50 (54,00-111,00) -0,066 0,050
mBorg Yorgunluk

Baslangic 0,00 (0-1) 0,00 (0-1) -0,055 0,058

Bitis 0,50 (0-8) 1,00 (0-6) -0,053 0,059
mBorg Dispne

Baslangic 0,00 (0-2) 0,00 (0-2) -0,041 0,067

Bitis 0,00 (0-3) 1,00 (0-7) -3,052 0,000
Yiiriime Mesafesi (m) 526,50 (420-670) 400,00 (200-920) -3,026 0,000
Test siiresi, dk 6,00 7,00 (5-12) -4.383 0,000
SmO, Avaraged

Baslangic 66,00 (35,00-92,00) 65,00 (25,00-92,00) -0,074 0,045

Bitis 62,00 (12,00-94,00) 58,00 (24,00-99,00) -1,034 0,017
SmO, Live

Baslangic 65,50 (35,00-92,00) 65,50 (25,00-95,00) -0,035 0,072

Bitis 62,00 (12,00-95,00) 58,50 (24,00-99,00) -1,025 0,021
THB (g)

Baslangi¢ 12,11 (11,08-12,77) 12,16 (11,37-12,78) -0,007 0,094

Bitis 12,10 (11,09-12,74) 12,26 (11,07-12,92) -0,067 0,050

6DYT: Alti Dakika Yirime Testi, AHMYT: Artan Hizda Mekik Yriime Testi, SmO,: Kas Oksijen Satiirasyonu, SpO,: Kan Oksijen Satiras-

yonu, THB: Total Hemoglobin
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yapilmigtir. Sonug olarak ise, erkeklerde SpO, degderlerinin
daha dusuk, istirahatte deoksijenasyon ve reoksijenasyon
(Tx-reox) oranlarinin daha yuksek, ilerleyen efor sirasinda
ise Tx-reox daha yiksek oldugu tespit edilmistir (12). Bah-
si gecen calismadan farkli sonuglar elde etmis olmamizin
nedeninin bu galismadan farkli olarak intercostal kaslarin
oksijenizasyonunun degerlendirilmis olmasi olabilir.

Calismamizda kas oksijenizasyonu intercostal kaslarda ya-
pilmigtir. Bu kas grubunun segilmis olmasinin nedeni, bagli-
ca yardimcl solunum kaslarindan biri olmasi ve egzersizde
bu kas grubunun aktivite seviyesinin artmasidir (13). Ya-
pilan bir calismada sekiz kirekgide artimli kirek egzersizi
sirasinda NIRS ydntemini kullanarak ayni anda vastus late-
ralis ve biceps brachi kaslarinin oksijenizasyonundaki degi-
siklikler karsilastinimistir. Calisma sonucunda kirek ¢cekme
egzersizi sirasinda biceps brachinin vastus lateralisten daha
dustk oksijenlenme seviyesine sahip oldugu géralmustir
(14). Deneyimli arazi kosucularinda kardiyopulmoner eg-
zersiz testi sirasinda interkostal kas oksijenizasyonunun in-
celendigi bir calismada, test sirasinda meydana gelen kas
oksijen saturasyonu degisiminin anlamh bulunmadigi bildi-
rilmigtir (15). YUksek seviye rekabet maraton kosucularinda
yapilan baska bir calismada, interkostal kaslarin oksijeni-
zasyonuyla vastus lateralis kasinin oksijenizasyonu 6l¢ul-
mustlr. Sonug olarak artan maksimal egzersiz sirasinda
interkostallerde dokunun oksijenlenmesinin dogrudan solu-
num hizi ile iligkili oldugu ve vastus lateralis’in dokularinin
oksijenlenmesinde interkostallere gére daha ¢ok deoksije-
nizasyona ugradigi gdzlemlenmistir. Arastirmacilar yiksek
dizeyde rekabetci maraton kosucularinda, artan egzersiz
sirasinda m. intercostales deoksijenizasyonunun dogrudan
aerobik kapasite ve artan akciger ventilasyonu ve solunum
hizi ile iliskili oldugunu tespit etmistir (5). Literatlre gore vi-
cut kan dagiliminin eforla degistigi ve 6zellikle aktif kaslarda
oksijen ve kan akiminin artacagi bilinmektedir (16). Bahsi
gecen calismalarda ise farkh sonuglar beyan edilmektedir.
Calismamizda olgularda yardimci solunum kas aktivitesin-
de vaskiler yanit olusturacak diizeyde bir zorlanma olusg-
mamis olabilir.

interkostal kaslarin oksijenizasyonunda degisiklik tes-
pit edilmemis olmasinin nedenlerinden biri de cihazin bu
kaslarin oksijenizasyonunu élgmeye uygun bir cihaz olup
olmadigi sorusunu akla getirebilir. Egzersiz sirasinda inter-
costal kas oksijenizasyonunun MOXY cihaziyla élgimUnin
guvenirligini inceleyen bir calismada, 15 maraton kosucusu
7 gun araliklarla iki farkli élgim yapilarak degerlendirilmig-
tir. Bu iki 6lctim bir test-tekrar test calismasidir. Tasinabilir
NIRS gulvenilirligi distik yogunluklu egzersiz sirasinda (din-
lenme ve VT1) iyi ve ylksek yogunluklu egzersiz sirasinda
(VT2 ve maksimum) mikemmel gdzlemlenmigtir. Calisma
sonucunda egzersiz sirasinda artan solunum g¢abasinin,
MOXY cihazi kullanilarak yeterince kaydedilebilecegini
gosterilmigtir (17). Calismamizda cihazin intercostal araliga

yerlestiriimesinde ve burada sabit tutulmasinda bir zorluk
yasanmamistir.

Yapilan egzersiz alan testlerinin ylrime mesafesinde, borg
dispne bitis ve test siiresi degerlerinde anlamli farklilik géz-
lemlenmigtir. Olgular gunlik yasam pratigine daha yakin
tempoda gerceklestiriien 6DYT’de daha uzun mesafelerde
yiriyebilmektedir. Ustelik bunu daha kisa siirede gercek-
lestirebilmektedir. Testler sirasinda hemodinamik yanitlarin
ve kas oksijenizasyon degisimlerinin benzer olmasina rag-
men, ylrime mesafesinde olusan bu farkliligin, AHMYT'de
daha fazla meydana gelen dispne algisindan kaynaklanabi-
lir. Literatirde saglkh kisilerde bu alan testlerinin ¢calisma-
mizdaki 6lcim parametrelerinin karsilastirlmasina rastla-
madik. Diger taraftan calisma sonuglarimiza paralel olarak,
yasl aktif erigkinlerde yapilan bir calismada AHMYT’nin,
6DYT ylrime mesafesi kadar surdirulemedigi bildiriimigtir
(18). Bu calismada yuriimenin biyoenerijetigi karsilastiriimis,
AHMYT VO, tepe degerlerinin, 6DYT VO, tepe degerlerin-
den daha yuksek bulunmustur (18).

Egzersiz testlerinde oksijen saturasyonu ana takip paramet-
relerindendir. Artan hizda mekik yirime testi ve 6DYT’nin
karsilastirildigr bir makalede AHMYT’den sonra SpO,’deki
dusutsun, 6DYT’deki duslise gore daha fazla oldugu bildi-
rilmigtir. SpO,’deki degisiklk AHMYT sonrasi SpO,’deki
degisiklik ile korele olurken 6DYT deki korelasyon zayif
bulunmustur. Calismada oksijen saturasyonu %90’in alti
olan hasta sayisi her iki yurime testinden sonra benzer-
dir (19). Calismamizdaki olgularin saglkl geng bireylerden
olusmasina ragmen, her iki test sirasinda da desaturasyon
yasanan olgular mevcuttur. Fakat egzersiz testlerindeki
saturasyon seviyeleri karsilastirmasinda bir farklilik tespit
edilmemistir. Bu durum testlerin is yikinden bagimsiz ola-
rak altta yatan farkl klinik 6zelliklerin etkili olabilecegini ve
benzer olgularda desaturasyonun gorilmus olabilecegini
akla getirmektedir.

Calismamizin birtakim sinirliiklar bulunmaktadir. Calisma
kapsaminda sadece interkostal kaslarin kas oksijenizas-
yonu ol¢cilmustar. Alt ekstremite veya farkli yardimeir solu-
num kaslarinda es zamanli élcimlerin yapilmamis olmasi
bir sinirlilktir. Bir baska gbrece limitasyonumuz testlerin
herhangi bir kronik hastalii olmayan genclerde yapilmis
olmasidir. Calisma sonug 6lcimlerinde istatistiksel olarak
anlamli seviyelerde farkliigin tespit edilmemis olmasinin
nedeni, olgularda yeterli zorlanma derecelerinin olusmamig
olmasi olabilir. Fakat calismamizin ana amacinin bu iki alan
testi 6zelinde elde edilen yanitlara odaklanmis oldugu unu-
tulmamahdir.

Calismamizdan elde edilen verilere gére AHMYT ve
6DYT’nin olgular Gzerindeki hemodinamik yanitlari ve yar-
dimcr solunum kas oksijenizasyonu yanitlar veya baska
bir deyisle zorlanma dereceleri benzerdir. Fakat olgular
6DYT’yi daha iyi tolere edebilmekte, test suresi AHYT'ye
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gore 6 dk ile sinirlanmis olmasina ragmen daha uzun me-
safelerde yuruyebilmekte, daha az dispne sikayeti yasa-
maktadir. Sonug olarak bahsi gecen avantajlar gz 6niinde
bulunduruldugunda 6DYT’nin uygulama kolayligi ve egzer-
siz kapasitesini gdstermedeki basarisi dolayisiyla daha faz-
la tercih edilebilecek bir alan testi oldugu sdylenebilir.
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GRAPHICAL ABSTRACT

Awareness of patients who will undergo 18F-FDG
PET/CT imaging about ionizing radiation exposure

Radiation awareness was found to be higher in patients who read the information
leaflet, had a higher level of education, had previously undergone FDG PET/CT,
and were informed by the physician who referred them for the examination.

Bulbdl O, Nak D. Awareness of patients
who... Med J West Black Sea. 2025;9(1).

Medical Journal of Western Black Sea Oguin Bulbul, Demet Nak

ABSTRACT

Aim: The use of '®F-fluorodeoxyglucose positron emission tomography/computed tomography (FDG PET/CT) is rising. This study aimed to
investigate the awareness of patients undergoing FDG PET/CT about the ionizing radiation exposure related to the examination.

Material and Methods: One hundred and eleven patients who applied to our department for FDG PET/CT were asked the survey questions
before FDG injection. Patients were asked to choose the most appropriate answer among the options. The effect of some factors on the
patient's responses was investigated. Chi-square and Fisher's exact test were used for statistical analysis.

Results: Approximately eighty-one percent of the patients who read the information leaflet (78/96) and 40% of the patients who did not
(6/15) knew what radiation is (p=0.001). Eighty percent of patients with an education level of high school and above (16/20) and 42.9% of
patients of secondary school and below (39/91) knew how long FDG would affect the people around them (p=0.011). Approximately 40% of
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Patient Awareness About Radiation in PET/CT

the patients who were informed about the test by their physician (21/52) and 25.5% of those who were not (12/47) were aware that repeated
radiation exposure increases the risk of cancer development (p=0.021). Approximately 54% of patients (60/111) reported radiation exposure
in magnetic resonance imaging, 34.2% (38/111) in ultrasonography, and 81.1% (90/111) in FDG PET/CT.

Conclusion: According to our study's results, radiation awareness was found to be higher in patients who read the information leaflet,
had a higher level of education, had previously undergone FDG PET/CT, and were informed by the physician who referred them for the
examination.

Keywords: Awareness, '®F-fluorodeoxyglucose, ionizing radiation, positron emission tomography/computed tomography.

GRAFIKSEL OZET

FDG PET/BT g¢ekimi yapilacak hastalarin iyonize radyasyon
maruziyeti hakkindaki farkindaligi

Hasta bilgilendirme broslrini okuyan, egitim dizeyi ylksek olan, daha 6nce FDG PET/BT ¢ekimi
yaptiran ve tetkik igin kendisini sevk eden hekim tarafindan bilgilendirilen hastalarda radyasyon
farkindaligi daha yuksekti.

Biilbul O, Nak D. '8F-FDG PET/BT ¢ekimi...

Bati Karadeniz Tip Dergisi Oglin Bulbl, Demet Nak Med J West Black Sea. 2025:9(1).

0z
Amag: "®F-florodeoksiglukoz pozitron emisyon tomografisi/bilgisayarli tomografinin kullanimi artmaktadir. Bu ¢alismadaki amacimiz FDG
PET/CT cekimi yapilacak hastalarin tetkike bagl iyonize radyasyon maruziyeti hakkinda farkindaligini arastirmaktir.

Gerec¢ ve Yontemler: Departmanimiza FDG PET/CT c¢ekimi icin basvuran hastalara FDG enjeksiyonu yapilmadan énce anket sorulari
soruldu. Hastalardan kendilerine en uygun cevabi secenekler arasindan segcmesi séylendi. Bazi faktérlerin hastalarin radyasyon hakkindaki
sorulara verdikleri cevaplar (izerine etkisi aragtirildi. istatistiksel analiz igin ki-kare ve Fisher's exact test kullanildi.

Bulgular: Bilgilendirme formunu okuyan hastalarin yaklasik %81’ (78/96), okumayanlarin %40’ (6/15) radyasyonun ne oldugu hakkinda
bilgi sahibiydi (p=0.001). Egitim seviyesi lise ve Ustu olan hastalarin %80’i (16/20), ortaokul ve alti olan hastalarin ise %42.9'u (39/91)
FDG’nin etraftaki insanlari ne kadar stre etkileyecegini biliyordu (p=0.011). FDG PET/CT ¢ekim endikasyonu koyan doktorun tetkik hakkinda
bilgilendirdigi hastalarin yaklasik %40’ (21/52), bilgilendirmedigi hastalarin ise %25.5’i (12/47) tekrarlayan radyasyon maruziyetinin kanser
gelisim riskini artirdigini biliyordu (p=0.021). Hastalarin yaklasik %54°G (60/111) manyetik rezonans goéruntilemede, %34.2’si (38/111)
ultrasonografide radyasyon maruziyeti oldugunu séyledi, %18.9’u (21/111) FDG PET/BT de radyasyon maruziyeti olmadigini sdyledi.

Sonugc: Calismamizin sonuglarina gére bilgilendirme bros(rini okuyan, egitim diizeyi ylksek olan, daha énce FDG PET/CT cektiren ve
tetkike yonlendiren hekim tarafindan bilgilendirilen hastalarin radyasyon farkindaligi daha yuksek bulunmustur.

Anahtar Sozciikler: Farkindalik, '®F-florodeoksiglukoz, iyonize radyasyon, pozitron emisyon tomografisi/bilgisayarl tomografi
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INTRODUCTION

Medical imaging is widely used for the diagnosis of many
diseases. Some of these imaging modalities (such as com-
puted tomography (CT)) lead to exposure to ionizing radia-
tion. The frequency of use of medical imaging has increased
over the years (1). Medical imaging has become the primary
source of artificial radiation exposure for the human body
(2). The importance of this is that ionizing radiation expo-
sure is associated with the development of malignancy (3-
8). Among medical imaging, CT is the most commonly used
medical imaging method, and its use is increasing mostly
(9). Therefore, CT appears to be the most severe cause of
artificial radiation exposure. '®F-fluorodeoxyglucose (FDG)
positron emission tomography/computed tomography (PET/
CT) is a molecular imaging modality that has been frequent-
ly used in the imaging of cancer patients in recent years (10).
FDG PET/CT is a hybrid medical imaging modality with func-
tional information about tissues provided by FDG molecule
and anatomical correlation/attenuation correction provided
by CT. FDG causes ionizing radiation exposure by positron
decay, and CT causes X-ray exposure. Therefore, FDG
PET/CT is a significant source of artificial radiation exposure
in cancer patients. Since FDG PET/CT is mainly used in
cancer patients, ionizing radiation exposure is not avoided,
considering the benefit-harm balance. However, the ionizing
radiation content of FDG PET/CT in pediatric patients and
patients with prolonged survival (such as Hodgkin’s lympho-
ma and breast cancer) deserves more attention.

Many studies in the literature have shown that patients do
not have sufficient information about radiation exposure
due to medical images (2,11-14). Surprisingly, some phy-
sicians consider magnetic resonance imaging (MRI) and
ultrasonography (US) to contain ionising radiation (15). In
addition to the developments in the field of medical imag-
ing, the lack of awareness of patients and physicians about
ionizing radiation may also be one of the reasons for the
increased frequency of use of medical imaging. This study
aimed to investigate the awareness of patients undergoing
FDG PET/CT that this examination is a source of ionising
radiation exposure.

MATERIALS and METHODS

This study was approved by the local ethics committee (De-
cision no: 2024/121). The ethics committee did not deem it
necessary to obtain informed consent from the patients for
this study. However, patients signed an informed consent
form for FDG PET/CT examination.

Patients

All patients who came to our department for FDG PET/
CT between 1 April 2024 and 30 June 2024 were asked
whether they would like to participate in a verbal survey

questioning some demographic information and the ion-
ising radiation content of FDG PET/CT. Inclusion criteria
for the study: 1- Patient’'s agreement to participate in the
survey, 2- Patients whose medical condition was suitable
for understanding and answering the questions were asked
the questions. Exclusion criteria from the study: 1- Patients’
unwillingness to participate in the survey, 2- Patients whose
medical condition was not suitable for understanding and
answering the questions. The full version of the survey is
available in the supplementary material. Questions related
to patients’ awareness of radiation include:

- Have you had a FDG PET/CT scan before? If yes, how
many FDG PET/CT scans have you had before?

- Did you read the patient information leaflet or did some-
one else read the patient information leaflet to you be-
fore you came for FDG PET/CT?

- Do you have information about what radiation is?

- Do you have information about the effects of radiation
on the human body?

- Do you know that FDG PET/CT will cause ionizing radi-
ation exposure to your body?

- Did the physician who referred you for FDG PET/CT ex-
plain to you that PET/CT will cause radiation exposure
to your body?

- Does repeated radiation exposure increase the risk of
developing cancer?

- Which examinations cause radiation exposure?

- Do you know how long the radioactive substance fluo-
rodeoxyglucose (FDG) injected into your body for the
PET/CT scan can affect the people around you?

- Do you know how long it takes for the radioactive sub-
stance fluorodeoxyglucose (FDG), which is injected into
your body for the PET/CT scan, to be present in your
body in such small quantities that it almost disappears?

- Are you aware of the ways in which the radioactive sub-
stance FDG (fluorodeoxyglucose) which is injected into
your body for the PET/CT scan can contaminate the en-
vironment?

The patients’ responses to the questions related to radiation
were evaluated based on their declarations. For example,
if the patient answered ‘yes’ to the question ‘Do you have
information about what radiation is?’, no further questions
were asked to the patient to question the reliability of this
answer.

Statistical Analysis

Demographic data of the patients were presented by de-
scriptive statistical methods. The patients’ responses to the
questions were described in frequency tables. The effects
of nominal variables such as gender and educational status
on the answers to the questions were evaluated by Pearson
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chi-square analysis and Fisher’s exact test. For statistical
analysis, SPSS 24 software (IBM Corp., Armonk, NY, USA)
was used. P<0.05 was accepted as statistically significant
at a 95% confidence interval.

RESULTS

Approximately fifty-two (47%) patients were female and 59
(53%) were male in the study. The mean age of patients
was 64 + 12 years. The educational level of 82% of the pa-
tients was secondary school and below, while 18% of them
were high school and above. FDG PET/CT was performed
previously in 53.2% of the patients. Detailed information
about the patients is given in Table 1.

The percentages of patients answering ‘yes’ to questions 9,
10, 11, 14, 16, 17, and 18, which asked whether radiation
and its effects were known or not, were approximately 77%,
54%, 64%, 30%, 50%, 41%, and 34%, respectively.

Approximately 81% of the patients who read the informa-
tion leaflet and 40% of those who did not, were aware of
what radiation is (Question 9, p=0.001) (Figure 1 and Ta-
ble 2). Approximately fifty-four percent of the patients who
read the leaflet and 20% of those who did not know how

Table 1. Detailed patient characteristics.

Sonug (n=111)

Age (Years)
(Mean + standardized deviation) 64 12
Gender, n (%)
- Female 52 (46.8)
- Male 59 (563.2)
Educational level, n (%)
- llliterate 20 (18.0)
- Primary school 54 (48.6)
- Secondary school 16 (14.4)
- High school 15 (13.5)
- University and above 6 (5.5)
Previous FDG PET/CT imaging, n (%)
- Yes 59 (53.2)
- No 52 (46.8)
Referring department, n (%)
- Non-surgical departments 102 (91.9)
- Surgical departments 9(8.1)

FDG: '8F-fluorodeoxyglucose, PET/CT: positron emission
tomography/computed tomography

Table 2. The effect of reading the patient information leaflet, educational level, and previously undergoing FDG PET/CT on patient

awareness about radiation in PET/CT.

Reading the patient information leaflet

p-value
Yes No Unsure
. L Yes 78 (81.2) 11 (11.5) 7 (7.3)
Knowing what radiation is, n (%) 0.001
No 6 (40.0) 4 (26.7) 5(33.3)
Reading the patient information leaflet
p-value
Yes No Unsure
Knowing how long FDG affects Yes 52 (54.2) 33 (34.4) 11 (11.4) 0.048
people around the patient, n (%)  No 3(20.0) 9 (60.0) 3(20.0) |
Knowing how long FDG affects people around the patient I
-value
Yes No Unsure P
Educational  High school and above 16 (80.0) 3(15.0) 1(5.0) 0.011
level, n (%)  Secondary school and below 39 (42.9) 39 (42.9) 13 (14.2) '
Knowing how long FDG affects people around the patient
p-value
Yes No Unsure
Previously undergoing Yes 39 (66.1) 16 (27.1) 4 (6.8) 0.011
FDG PET/CT, n (%) No 16 (30.8) 26 (50.0) 10 (19.2) '
Knowing that repeated radiation exposure increases the risk
of cancer development p-value
Yes No Unsure
Yes 21 (40.4) 2(3.8) 29 (55.8)
Information provided by the
referring physician, n (%) No 12 (25.5) 6(12.8) 29 (61.7) 0.021
Unsure 0(0.0) 3 (25.0) 9 (75.0)
FDG: "8F-fluorodeoxyglucose, PET/CT: positron emission tomography/computed tomography,
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long FDG affects people in the neighborhood (Question 17,
p=0.048) (Figure 2 and Table 2). Approximately 39% of the
patients younger than 75 years and 50% of the older pa-
tients knew the approximate time after which FDG would
be almost non-existent in the body (Question 10, p=0.040).
Eighty percent of patients with an education level of high
school and above and 42.9% of patients with an education
level of secondary school and below knew how long FDG
would affect the people around them (Question 9, p=0.011)
(Figure 3 and Table 2). Approximately 65% of patients with
high school education and above and 35% of patients with

secondary school education and below knew approximately
how long it would take for the FDG to disappear from the
body (Question 10, p=0.048). Approximately 7% of patients
who had undergone FDG PET/CT and six percent who had
not had FDG PET/CT had correct knowledge about the ra-
diation doses of FDG PET/CT and thoracoabdominopelvic
CT (The radiation doses of both examinations are close to
each other (16)). Approximately 66% of patients who had
previously undergone FDG PET/CT and 31% of those who
had not had FDG PET/CT knew how long FDG would af-
fect people around them (Question 9, p=0.001) (Figure 4

100.0%
Reading the patient information leaflet
[~ [
Wves
800%
=
«
2
O
o
40.0%
200%
o%
Mo Yes Unsure
Knowing what radiation is

Reading the patient information leaflet

Hro
Wves

Percent

Mo Yes Unsure
Knowing how long FDG affects people around the patient

Figure 1: The effect of reading the patient information leaflet
on knowing what radiation is. Eighty-one percent of the patients
who read the information leaflet and 40% of those who did not
were aware of what radiation is (p=0.001).

Figure 2: The effect of reading the patient information leaflet
on knowing how long FDG affects people around the patient.
Fifty-four percent of the patients who read the leaflet and 20%
of those who did not know how long FDG affects people in the
neighborhood (p=0.048).

Education levels

B secondary school and below
W high school and above

400%

Percent

200%

. |

Mo Yes Unsure

Knowing how leng FDG affects people around the patient

60.0%

Previous FDG PETICT imaging

Eno
W ves

0.0%

40.0%
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0%

200%

10.0%

_

Mo Yes Unsure

Knowing how long FDG affects people around the patient

Figure 3: The effect of educational levels on knowing how
long FDG affects people around the patient. Eighty percent of
patients with an education level of high school and above and
43% of patients with an education level of secondary school
and below knew how long FDG would affect the people around
them (p=0.011).

Figure 4: The effect of previously undergoing FDG PET/CT on
knowing how long FDG affects people around the patient. Sixty-
six percent of patients who had previously undergone FDG
PET/CT and 31% of those who had not had FDG PET/CT knew
how long FDG would affect people around them (p=0.001).
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Information provided by the referring physician

Eho
Wves

W Unsure
E00%

Percent

400%

200%

No Yes Unsure

Knowing that repeated radiation exposure increases the risk of
cancer development

Figure 5: The effect of being informed by the referring physician
on knowing that repeated radiation exposure increases the
risk of cancer development. Forty percent of the patients who
were informed about the test by the physician indicating FDG
PET/CT, and 26% of the patients who were not informed knew
that repeated radiation exposure increases the risk of cancer
development (p=0.021).

and Table 2). Approximately 40% of the patients who were
informed about the test by the physician indicating FDG
PET/CT, and 25.5% of the patients who were not informed
knew that repeated radiation exposure increases the risk of
cancer development (Question 6, p=0.021) (Figure 5 and
Table 2). Patients informed by the physician had a higher
percentage of correct answers to Question 16 and Ques-
tion 17 (Question 16, approximately 66% vs. 30%, p=0.011;
Question 17, approximately 58% vs. 23%, p=0.014). Ap-
proximately 48% of patients referred for FDG PET/CT by
surgical departments and approximately 33% of patients
referred by nonsurgical departments reported having infor-
mation about the effects of radiation on the human body,
but this difference was not statistically significant. This is
probably because there were 102 patients referred by in-
ternal and nine patients referred by surgical departments in
our study. There was no statistically significant difference
between the answers given by male and female patients to
the questions in this study. Results that were not statistical-
ly significant were not presented as tables.

Approximately 47% of patients reported no radiation ex-
posure in X-ray, 45% in CT, 19% in PET/CT, and 74% in
mammography. Approximately 54% of patients reported
radiation exposure in MRI, 34% in US.

DISCUSSION

Many studies have shown that patients do not have suffi-
cient information about radiation exposure in medical imag-
ing (2,11-14). In this study, we investigated the knowledge of
patients undergoing FDG PET/CT about radiation exposure

and the effects of some factors on this situation. According
to the results of our study, patients who read the information
leaflet, had a higher level of education, had undergone FDG
PET/CT before, and were informed about the examination
by the referring physician answered ‘yes’ with a higher per-
centage when asked whether they knew the questions about
the radiation involvement of FDG PET/CT examination.

Schuster et al. asked 101 patients who underwent abdom-
inopelvic CT in the emergency department and health care
providers, including physicians practicing in the hospital, to
compare the radiation dose of the examination with chest
X-ray (12). Of the 61 patients who answered the compar-
ison question, 14 (23%) gave the correct answer (the ra-
diation exposure from 1 CT is approximately the same as
from 100-250 chest X-rays). Patients who had discussed
the radiation dose of the examination with their physician
were more likely to estimate the correct radiation dose. In
our study, patients who were informed by the referring phy-
sician were better aware of how long FDG affects the en-
vironment and how long FDG remains in the body in unde-
tectable amounts than those who were not informed.

Singh et al. analysed patients’ knowledge about radiation
in medical imaging and its risks (13). Only 30.6% of the
patients included in the study knew that PET/CT caused ra-
diation exposure. In the same study, 48.3% of the patients
reported that MRI, and 9.9% reported that US caused radi-
ation exposure. In addition, only 34.2% of the patients knew
that CT caused more radiation exposure than X-ray. Sin et
al. conducted a survey study with 173 patients and meas-
ured their knowledge about radiation in medical imaging
and its effects (14). 60.7% of patients did not know that MRI
is a radiation-free medical imaging modality, and 32.7% did
not know that US is a radiation-free modality. Only 17.8% of
patients had correct information about the risk of developing
fatal cancer due to CT. In our study, 81.1% of the patients
knew that FDG PET/CT includes radiation. However, our
study aims to measure the radiation awareness of patients
undergoing FDG PET/CT. The higher rate of our patients
knowing that FDG PET/CT contains radiation may be asso-
ciated with ‘bias.” However, in our study, the percentage of
patients who thought that MRI and US contained radiation
was similar to the literature (54% and 34%, respectively).

Ribeiro et al. investigated whether 50 patients undergoing
bone scintigraphy and 52 patients undergoing FDG PET/CT
were informed about the radiation content of these exam-
inations and whether patient information leaflets provided
sufficient information (11). Thirty-seven percent of patients
reported not having sufficient knowledge about nuclear
medicine. Only 6.7% of the questions about the ionizing ra-
diation content of FDG PET/CT were answered correctly by
the patients, and 66.8% were answered with ‘| do not know.’
Interestingly, 75.6% of the patients who received informa-
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tion leaflets from the nuclear medicine department thought
that these leaflets provided sufficient information. Patients
who had previously undergone FDG PET/CT and patients
with better educational status were more likely to answer
the questions correctly. In our study, patients who had pre-
viously undergone FDG PET/CT answered question 9 as
yes’ in a higher percentage, and patients with higher educa-
tional levels answered question 9 and question 10 as ‘yes’
in a higher percentage.

The knowledge of the referrers about the radiation content
of medical imaging methods and cancer formation due to
this radiation is not sufficient. Uri et al. assessed the knowl-
edge of patients’ referrers about medical images’ radiation
content (15). Thirty-seven percent of the participants cor-
rectly ranked the radiation doses of radiological imaging
techniques. Fifteen percent of the participants stated that
US and MRI contain radiation, and 11% stated that radi-
onuclide studies do not contain radiation. Also, in clinics
working under heavy working conditions, it may not be pos-
sible to ensure that the referrers inform the patients ade-
quately. Therefore, adequate information of the patients by
the departments performing medical imaging will increase
the awareness of the patients about radiation. Patient infor-
mation leaflets should contain more satisfying information
about the radiation content of the examinations and poten-
tial cancer formation due to this radiation. These information
leaflets should be enriched with attention-grabbing content
(visuals, etc.) and made more readable.

This study has some limitations. This survey-based study is
a single-center study conducted in a clinic where approxi-
mately 12 patients per day undergo FDG PET/CT. There-
fore, the number of patients participating in the study was
limited. When analysing the results of our study, readers
should be aware that the generalisability of these results
to patient populations in different countries is limited. Stud-
ies involving larger centers with more PET/CT scans may
be more representative of the population. The patients’ re-
sponses to the questions related to radiation were evaluat-
ed based on their declarations. For example, if the patient
answered ‘yes’ to the question ‘Do you have information
about what radiation is?’, no further questions were asked
to the patient to question the reliability of this answer. The
educational status of the patients participating in the study
is heterogeneous. Since the number of patients with low
educational status was high in this study, their radiation
awareness may be lower than the radiation awareness of
patients in developed countries. However, we recommend
paying attention to the difference between the radiation
awareness of patients with and without low educational sta-
tus when interpreting the results of our study.

According to our study’s results, radiation awareness was
found to be higher in patients who read the information

leaflet, had a higher level of education, had previously un-
dergone FDG PET/CT, and were informed by the physician
who referred them for the examination. To increase pa-
tients’ awareness of radiation exposure, it would be useful
to ensure that their referring physicians adequately inform
patients and that the information leaflets given to patients
for examinations in diagnostic medicine departments are
carefully prepared.
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GRAPHICAL ABSTRACT

Adaptation to chronic diseases improves quality of life, while no significant impact on
medication adherence and emergency department visit frequency has been observed.

* Adherence to chronic illnesses is
associated with quality of life.

This study aims to « Other factors influencing treatment

evaluate the relationship adherence and emergency department
between adaptation to visits need to be investigated.
chronic diseases, .
medication adherence, * Healthcare professionals should
frequency of emergency identify issues related to disease and
department visits, and medication adherence in individuals

q“"ﬁty of life. with chronic illnesses.

* Planning interventions to address

these issues contributes to improving

This cross-sectional study collected data from 201 individuals
with chronic diseases who presented to the emergency #

department of a training and research hospital. quality of life.
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ABSTRACT

Aim: The study aimed to determine how people with chronic diseases adapt to disease and treatment and examine the relationship between
the frequency of emergency department visits and quality of life.

Corresponding Author: Cansu Polat Dunya [< cansu.polat@istanbul.edu.tr Received: 24.06.2024 Revision: 21.12.2024 Accepted: 24.12.2024

‘This work is licensed by
“Creative Commons Attribution-NonCommercial-4.0 International (CC)”

© 2025 Zonguldak Bulent Ecevit University, All rights reserved.



https://orcid.org/0000-0002-3029-0446
https://orcid.org/0000-0003-0726-639X
https://orcid.org/0000-0003-4328-3189

Chronic Disease Adherence: ER Visits and Quality of Life

Material and Methods: This cross-sectional study was conducted with 201 people with chronic diseases admitted to the emergency
department of a training and research hospital. Data were collected using the Patient Information Form, Adaptation to Chronic Diseases
Assessment Scale, Morisky, Green, Levine Adherence Scale, and EuroQol-5D Quality of Life Scale.

Results: The mean age of the people with chronic diseases was 69.37+12.17 years. The three most common chronic diseases were
hypertension 76.6%, diabetes mellitus 39.3%, and heart failure 27.9%. In the last year, 31.8% of the patients had visited the emergency
department more than three times. The mean total score of adaptation to chronic diseases was 65.33+7.39, the mean medication adherence
score was 1.97+0.73 and the mean quality of life score was 56.87+17.78. There was a relationship between adaptation to chronic diseases
and quality of life (p<0.001). However, there was no relationship between adaptation to chronic diseases, medication adherence, and
frequency of emergency department visits.

Conclusion: This study shows that adaptation to chronic disease is associated with quality of life and other factors affecting adherence to
treatment and emergency department visits should also be investigated. Healthcare professionals' identification of problems of adaptation
to disease and medication use in people with chronic diseases, and planning of interventions to address these problems, will contribute to
improving quality of life.

Keywords: Adaptation, chronic disease, medication adherence, emergency department, quality of life

GRAFIKSEL OZET

Kronik hastaliga uyum, yasam kalitesini artirirken, ilag uyumu ve acil servis ziyaret
sikhgi tizerinde anlaml bir etkisi goriilmemistir.

«  Kronik hastalia uyum, yasam kalitesi

ile iligkilidir.
_ . Tedaviye uyum ve acil servis
Bu calisma, kronik basvurularini etkileyen diger faktérlerin
hastaliga uyum ile ilag .
uyumu, acil servis arastiriimasi gerekmektedir.

basvuru sikhgi ve

yasam kalitesi »  Saglik profesyonelleri, kronik hastaligi

arasindaki iliskiyi olan bireylerin hastaliga ve ilag
degerlendirmeyi kullanimina uyum sorunlarini
amaglamaktadir. belirlemelidir.

= Sorunlarin ¢géziimiine yonelik
Kesitsel tasarimla gergeklestirilen bu calismada, bir egitim ve girisimlerin planlanmasi, yasam
arastirma hastanesinin acil servisine basvuran 201 kronik - kalitesinin artinimasina katki saglar
hastalikh bireyden veri toplanmistir. ’

(i i i Polat Dinya C ve ark. Kronik Hastaliga
Bati Karadeniz Tip Dergisi Cansu PoIaSteEl)(lngycae,lli\ﬁellke Gelik, Sahip Bire%/lerde.... Med J West Blac|
Sea. 2025; (9)1.

0z
Amagc: Arastirmanin amaci, kronik hastaliga sahip bireylerin hastaliga ve tedaviye uyumlarinin belirlenmesi, acil servise bagvuru sikligi ve
yasam Kalitesi arasindaki iligkinin incelenmesidir..

Gerec ve Yontemler: Kesitsel nitelikte olan bu calisma bir egitim arastirma hastanesinin acil servisine basvuran kronik hastaligi olan 201
birey ile gerceklestirildi. Veriler “Hasta Tanilama Formu”, “Kronik Hastaliklara Uyumu Degerlendirme Olgegi”, “Morisky, Green, Levine Uyum
Olgegi” ve “EuroQol-5D Yasam Kalitesi Olgegi” kullanilarak toplandi.

Bulgular: Kronik hastaligi olan bireylerin yas ortalamasi 69,37+12,17 idi. En sik gorilen ilk G¢ kronik hastalik %76,6 hipertansiyon, %39,3
diabetes mellitus ve %27,9 kalp yetersizligi idi. Hastalarin son bir yil icinde %31,8’inin U¢ defadan fazla acil servise bagvurmustu. Kronik
hastaliklara uyum toplam puan ortalamasi 65,33+7,39, ilac uyumu puan ortalamasi 1,97+0,73 ve yasam kalitesi puan ortalamasi 56,87+17,78
idi. Kronik hastaliklara uyum ile yasam kalitesi arasinda iligki vardi (p<0.001). Ancak kronik hastaliga uyum ile ilag uyum ve acil servise
basvuru sikligi arasinda iliski bulunmadi.

Sonug: Bu calisma, kronik hastaliga uyumun yasam kalitesi ile iliskili oldugunu, tedaviye uyum ve acil servis basvurularini etkileyen diger
faktorlerin de arastiriimasi gerektigini gdstermektedir. Saglik profesyonellerinin kronik hastaligi olan bireylerin hastaliga ve ilag kullanimina
uyum sorunlarini belirlemeleri ve sorunlarin ¢dézimiine yonelik girisimlerini planlamalari yasam kalitesinin artiriimasina katki saglayacaktir.

Anahtar Sozciikler: Uyum, kronik hastalik, ilag uyumu, acil servis, yasam kalitesi

Med ] West Black Sea 2025;9(1): 68-75 69



Polat Dunya C et al.

INTRODUCTION

Chronic diseases are health problems that profoundly af-
fect the quality of life of people and place a heavy burden
on health systems. Diseases such as cardiovascular dis-
ease, diabetes, and respiratory disorders require long-term
care and treatment. The impact of these diseases is not
only limited to physical health but also significantly affects
the overall well-being and quality of life of those affected
(1,2). Managing chronic diseases involves a complex pro-
cess that requires individuals to make substantial changes
in their lives.

One of the most important factors in the successful man-
agement of chronic diseases is ensuring adaptation to the
disease. Adaptation is the process of accepting changes
in the internal and external environment and developing
attitudes and behaviors appropriate to these changes (3).
However, only a few studies have investigated adaptation
to chronic disease (3-7). The adaptation process in peo-
ple with chronic diseases is influenced by several factors,
including cognitive and emotional status, disease severity
and complications, knowledge and awareness about the
disease, financial status, presence of social support, ac-
cess to healthcare services, and treatment adherence (3,4).
Among these factors, medication adherence plays a critical
role in controlling chronic diseases. Regular and correct use
of prescribed medications is a fundamental element of dis-
ease management. Poor medication adherence can lead to
uncontrolled chronic diseases, resulting in acute exacerba-
tions and disease-related complications (8,9). Furthermore,
lack of access to appropriate outpatient care leads to more
frequent emergency department visits, increasing the bur-
den on emergency departments from individuals with chron-
ic diseases (10,11). Therefore, it is of great importance to
investigate the effects of disease and treatment adherence
on the frequency of emergency department visits and qual-
ity of life in people with chronic diseases. A review of the
literature shows that medication adherence and quality of
life are often emphasized in people with chronic diseases
(8,9). However, there is a limited amount of research on the
relationship between chronic disease adherence to medica-
tion, frequency of emergency department visits, and quality
of life (5,7,12).

The purpose of this study is to examine the relationship
between adaptation to chronic diseases and medication
adherence, frequency of emergency department visits, and
quality of life in individuals with chronic diseases.

MATERIALS and METHODS

Research Design

The study is descriptive and cross-sectional in design. This
study aimed to address the following research questions:

What is the relationship between adaptation to chronic dis-
eases and medication adherence? How does adaptation to
chronic diseases affect the frequency of emergency depart-
ment visits? and What is the association between adapta-
tion to chronic diseases and quality of life?

The population of the study consisted of individuals who
met the inclusion criteria and visited the emergency depart-
ment of a training and research hospital in Istanbul between
October 2021 and May 2022. A purposive sampling method
was used to select participants. The inclusion criteria includ-
ed being 18 years of age or older, having at least one chron-
ic disease, receiving multiple drug treatments, being able to
communicate verbally, and volunteering to participate in the
study. Individuals with severe cognitive problems were ex-
cluded. The study was concluded with 201 individuals due
to reasons such as unwillingness to participate (inability to
focus on the survey due to the urgency of their situation)
and incomplete survey responses (Participation rate: 82%).
Following data collection, a post-hoc power analysis was
conducted to ensure that the study’s sample size was suffi-
cient to detect statistically significant results with a power of
95%, a significance level of 0.05, and an effect size of 0.45.

Data Collection Tools

Patient information forms, Adaptation to Chronic Diseas-
es Assessment Scale, Morisky, Green, Levine Adherence
Scale, and EUROQOL 5D-Visual Analog Scale were ad-
ministered to patients who met the study’s inclusion criteria.

Patient Information Form: This form, which was prepared
in line with the literature, includes questions on the so-
cio-demographic characteristics (age, gender, income sta-
tus, etc.) of individuals with chronic diseases and questions
on disease diagnosis and treatment (3-7).

Adaptation to Chronic Diseases Assessment Scale:
The scale was developed by Kacaroglu and Birgili (3). The
scale consists of 28 items and the responses are in triple
Likert type (1=strongly agree, 2=undecided, 3=strongly dis-
agree). The scale has four sub-dimensions: Physiological
(4 items), Psychological (16 items), Social (5 items) and
Spiritual (3 items). The score that can be obtained from the
scale is in the range of 28-84. As the score obtained from
the scale increases, the adaptation level of individuals to
chronic diseases increases. In the Turkish version of the
scale, the total Cronbach’s alpha value was 0.83 (3). In this
study, it was calculated as 0.80.

Morisky, Green, Levine Adherence Scale: This scale was
developed by Morisky et al. to evaluate drug compliance (13).
The status of believing in the benefit of treatment, the habit
of taking medication on time, and the status of forgetting or
stopping medication are questioned. The scale consists of
four questions. In the evaluation of the answers given as
“Yes” or “No”; in question 2, the yes answer is calculated as 1

70

Med ] West Black Sea 2025;9(1): 68-75



Chronic Disease Adherence: ER Visits and Quality of Life

point, and the no answer is calculated as 0 point; in the other
questions, the yes answer is calculated as 0 points and no
answer is calculated as 1 point. A high score indicates high
medication compliance. In the Turkish adaptation study of
the scale, Cronbach’s alpha reliability coefficient was found
to be 0.62 (14). In this study, the Cronbach’s alpha reliability
coefficient was found to be 0.68

EUROQOL 5D-Visual Analog Scale: It is a visual analog
scale in which individuals give values between 0 and 100
about their current health status and mark it on a thermom-
eter-like scale. A high score obtained from the scale indi-
cates a high quality of life. In the Turkish adaptation study of
the scale, Cronbach’s alpha reliability coefficient was found
to be 0.86 (15). In this study, the Cronbach’s alpha reliability
coefficient was found to be 0.83.

Data Collection

Individual patient interviews conducted face-to-face were
used to gather research data. Each patient was informed
before the study, and their informed consent was obtained
verbally and in writing to participate in the research.

Ethical Considerations

Declaration of Helsinki principles were followed in the con-
duct of the study. Ethics committee permission was ob-
tained from the Health Sciences University Hamidiye Sci-
entific Research Ethics Committee (Date:21.09.2021 and
Number:4656) Written and verbal “Informed Voluntary Con-
sents” were obtained by explaining to the individuals who
volunteered to participate in the research that the purpose
of the study, all personal information would remain confi-
dential, they could leave the research at their request and
the research data would not be shared with anyone.

Statistical Analysis

Data were analyzed using Statistical Package for Social
Sciences 21.0 (IBM Corp., Armonk, NY, USA). Descriptive
statistical methods (Number, Percentage, Mean, Standard
deviation) were used to evaluate the data. The normal dis-
tribution of the data was analyzed by Kolmogorov-Smirnov
and Shapiro-Wilk tests. Kruskal-Wallis non-parametric tests
were used to compare variables between groups in the
case of more than two groups. When there was a significant
difference between the groups, Dunn’s post hoc test was
used to determine which particular groups showed signifi-
cance. The relationship between the variables of the study
was tested by Spearman correlation analysis. The findings
were evaluated at a 95% confidence interval and 5% signif-
icance level.

RESULTS

The mean age of the people with chronic disease was
69.37+12.17 (Min-Max= 21-88) years. It was determined

that 65.2% of the population was male, 69.7% had a pri-
mary school and lower education, 77.6% were married and
70.1% had moderate income (Table 1).

The most common chronic condition was hypertension, af-
fecting 76.6% of participants, followed by diabetes mellitus
(39.3%), heart failure (27.9%), arrhythmias (26.9%), COPD
(9%), kidney failure (3.5%), and other diseases (9%). The
mean number of chronic diseases was 1.92+ 0.94 (Min-
Max: 1-5). In terms of education about their disease, 67.7%
had not received any training, while 32.3% had received
training. When it comes to attending regular health check-
ups, 51.7% of participants reported attending regularly,
whereas 48.3% did not. Regarding emergency department
visits in the past year, 68.2% visited 1-3 times, 18.9% visit-
ed 4-6 times, and 12.9% visited 7 or more times. The prima-
ry reason for visiting the emergency department was chest
pain (81.6%), followed by getting an examination (12.4%),
and other reasons such as prescribing medication (6%)
(Table 2).

The mean total score of adaptation to chronic diseases was
found to be 65.33+7.39. It was observed that 80.6% of the
patients had moderate medication adherence. The mean
quality of life score was 56.87+17.75 (Table 3).

A positive and significant relationship was found between
the total and subscale scores of the chronic disease ad-
aptation assessment scale and quality of life. There is a
moderate, positive, and statistically significant relationship
between physiological adaptation (rho = 0.312, p = 0.014)
and psychological adaptation (rho = 0.353, p <0.001) with
quality of life. Social adaptation (rho = 0.246, p <0.001) and
spiritual adaptation (rho = 0.139, p = 0.048) show a weak
but statistically significant positive relationship with quality
of life. There was no significant relationship between adher-
ence to chronic diseases and medication adherence (Table
4).

Table 1. Distribution of sociodemographic characteristics of
people with chronic diseases

Med ] West Black Sea 2025;9(1): 68-75

Distribution of sociodemographic Findings
characteristics (n=201)
Gender, Female 70 (34.8)
n (%) Male 131 (65.2)
Education Primary school and lower education 140 (69.7)
status, n (%) High school 34 (16.9)
University and higher education 27 (3.4)
Marital Married 156 (77.6)
status, n (%) gjngle 45 (22.4)
Income Income > expenses 22 (11)
status, n (%) |ncome = expenses 141 (70.1)
Income < expense 38 (18.9)
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The present study analyzed adaptation to chronic diseas-
es based on various disease characteristics. There was
no significant difference in adaptation levels among indi-
viduals who visited the emergency department 1-2 times
(65.16+7.49), 4-6 times (66.23+6.22), or 7 or more times
(64.92+8.53) within the past year (KW = 0.158, p = 0.924).
However, we found a statistically significant difference
when examining adaptation levels based on the reasons
for emergency department visits. A post hoc Dunn’s test
was conducted to determine which groups differed from

Table 2. Distribution of disease characteristics of people with
chronic diseases

Distribution of disease Findings
characteristics (n=201)
Chronic Diseases*, Hypertension 154 (76.6)
n (%) Diabetes mellitus 79 (39.3)
Heart failure 56 (27.9)
Arrhythmias 54 (26.9)
COPD 18 (9)
Kidney failure 7 (3.5)
Other 18 (9)
Receiving education Yes 65 (32.3)
about the disease, n (%) No 136 (67.7)
Attending regular health Yes 104 (51.7)
check-ups, n (%) No 97 (48.3)
Number of visits to the ~ 1-3 times 137 (68.2)
emergency department  4-6 times 38 (18.9)
in the last year, n (%) 7 ve above 26 (12.9)
Reason for visiting the ~ Chest pain 164 (81.6)
emergency department  Getting examination 25 (12.4)
in the last year, n (%) Other (prescribing 12 (6)

medication etc.)

* More than one option was selected; COPD: Chronic Obstructive
Pulmonary Disease

Table 3. Mean scores of adaptation to diseases, medication
adherence, and quality of life of people with chronic diseases

Scores Values (n=201)

65.33+7.39 (44-80)

Adaptation  Total

to Chronic  Physiological 9.79+1.79 (4-12)
Diseases™ Psychological 35.60+5.04 (24-48)
Social 12.40+2.37 (5-15)
Spiritual 7.54+1.81 (3-9)
EQ-5D " 56.87+17.78 (10-100)
Medication  Total 1.97+0.73 (0-4)
adherence* n (%)
Low (0 point) 6 (3)
Moderate (1-2 points) 162 (80.6)
High (3-4 points) 33 (16.4)

each other. The results showed that individuals visiting for
examinations (68.64+5.80) had significantly higher adap-
tation levels compared to those visiting due to chest pain
(64.77+7.39) (p < 0.05). No significant difference was found
between other groups (KW = 2.789, p = 0.044).

DISCUSSION

In this study, adaptation to chronic diseases was found to
be associated with quality of life. However, it was observed
that adaptation to chronic diseases did not make a signifi-
cant difference on medication adherence and frequency of
emergency department visits. In this context, our study em-
phasizes the importance of adaptation to chronic diseases
in improving quality of life in the management of chronic
diseases, but other factors affecting adherence to medica-
tion and emergency department visits should also be inves-
tigated.

Adaptation to chronic diseases has a critical importance in
terms of controlling the disease, improving quality of life,
preventing complications, protecting psychological and
emotional health, and reducing health-related costs (3,4).
For this purpose, the adaptation scale for chronic diseas-
es developed by Kacaroglu and Birgili (3) guides in deter-
mining adaptation problems. In this study, it was found that
the adjustment levels of individuals with chronic diseases
were above the average (65.33+7.39). In the literature, it is
supported by similar findings that the adjustment levels of
individuals with different chronic diseases are above the av-
erage (5-7). These findings highlight the importance of tools
for assessing patients’ adaptation levels in clinical practice
and provide healthcare professionals with the opportunity
to develop care plans tailored to patients’ needs. Strategies
to enhance adaptation levels can be strengthened through
initiatives such as patient education and support groups,
contributing to the improvement of patient’s quality of life. In
this way, healthcare professionals can play a more effective
role in chronic disease management and help patients cope
with the challenges they face in their daily lives.

Table 4. The relationship between adaptation to diseases,
medication adherence, and quality of life in people with
chronic diseases

Adaptation to Medication Adherence  EQ-5D,,

Chronic Diseases rho P rho p

Physiological -0.014 0.841 0.312 0.014
Psychological 0.027 0.706 0.353 <0.001
Social 0.077 0.276  0.246 <0.001
Spiritual -0.022 0.761 0.139 0.048
Total 0.023 0.742  0.380 <0.001

EQ-5D ,.: EUROQOL 5D-Visual Analog Scale, *Min-Max: Mini-

VAS®
mum-Maximum, SD: Standard Deviation

EQ-5D ,.: EUROQOL 5D-Visual Analog Scale, Spearman corre-

VAS*®

lation, p < 0.05
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Medication adherence in chronic diseases is a critical fac-
tor that directly affects the health outcomes of patients (8).
Medication adherence requires taking medications at the
right dose, at the right time, and regularly and is affected
by various factors. In the literature, although adherence to
chronic diseases is generally considered as medication ad-
herence, studies frequently focus on specific diseases such
as hypertension, diabetes, and renal diseases (8,16). In this
study, it was found that 80.6% of individuals with different
chronic diseases had moderate medication adherence. A
comprehensive study by Garcia et al. found that 72.2% of
patients with chronic heart disease were moderate/good
adherent (17). In the literature, there are studies indicating
that people with chronic disease have high medication ad-
herence as well as studies reporting poor medication ad-
herence (18,19). Adaptation to chronic disease covers a
wide range and includes individual characteristics, level of
awareness, and psychosocial and spiritual factors (3,4). In
this study, no relationship was found between medication
adherence and adaptation to general disease, and this may
have resulted from the fact that the two types of adaptation
have different components. Therefore, it is important that
healthcare professionals evaluate patients in a comprehen-
sive and individualized manner and question both disease
and medication adherence in routine examinations.

Management of chronic diseases is closely related directly
with the quality of life of patients (18). In people with various
chronic diseases such as hypertension, diabetes mellitus,
chronic obstructive pulmonary disease, and renal failure,
compliance with treatment is associated with quality of life
(20-22). The positive relationship between adaptation to
chronic diseases and quality of life occurs when patients
improve their physical, psychological, and social lives (3-
4). In this study, a significant relationship was observed
between adaptation to chronic diseases and quality of life,
which supports these findings. This shows that increasing
adaptation to chronic diseases is an important factor in
improving the quality of life of individuals. Factors such as
education, motivation, and social support can contribute to
the improvement of quality of life by promoting adaptation
to chronic diseases. Therefore, healthcare professionals
should be aware that chronic disease adaptation is associ-
ated with quality of life and reflect this awareness in health
policies and programs. Developing strategies to increase
adherence to chronic diseases will make significant contri-
butions to the improvement of public health.

The management of chronic diseases is directly related to
patients’ quality of life (18). Studies have shown that adher-
ence significantly improves the quality of life in chronic con-
ditions such as hypertension, diabetes, chronic obstructive
pulmonary disease, and kidney failure (20-22). Specifically,
individuals who demonstrate high adherence to treatment

experience positive benefits, including reduced physical
symptoms, improved psychological well-being, and in-
creased social participation. Chantzaras and Yfantopoulos
(23) reported that diabetic patients who adhered to their
treatment regimens showed significant improvements in
both glycemic control and quality of life. Similarly, Jarab et
al. (24) noted that individuals with chronic obstructive pul-
monary disease who regularly took their medications and
made lifestyle changes experienced reduced disease se-
verity, thereby improving their quality of life. In this study,
a significant relationship was found between adaptation to
chronic diseases and quality of life, suggesting that patients
can improve their quality of life by enhancing their physi-
cal, psychological, and social well-being. In this context, it
is crucial to regularly assess patients’ treatment adherence
levels in clinical practice and develop personalized care
plans. Health policies should promote the expansion of ed-
ucational and counseling services tailored to the needs of
individuals with chronic diseases. Additionally, strengthen-
ing support systems by forming multidisciplinary teams that
include nurses, psychologists, dietitians, and social workers
can offer an effective approach to enhancing patients’ qual-
ity of life. Such strategies can help healthcare professionals
develop more effective treatment processes and improve
overall public health.

Since chronic diseases are conditions that require long-
term and complex health management, different symptoms,
acute changes, and various complications may be frequent-
ly observed in the health status of patients. It has been re-
ported that approximately 40% of patients presenting to
the emergency department are elderly and have chronic
diseases (10,11). The reasons for presenting to the emer-
gency department are quite diverse, including preventable
presentations due to non-urgent problems (25). However,
one of the surprising findings of our study was that there
was no correlation between the frequency of emergency
department visits and hospitalization status of individuals
with chronic disease in the last year and their adaptation
to chronic disease. This finding may have resulted from the
lifestyle, socioeconomic status, access to the healthcare
system, comorbidities (other comorbidities), and crises.
These findings suggest that a more comprehensive and
multifaceted approach is required in the health manage-
ment of individuals with chronic diseases. Additionally, the
relationship between adaptation and medication adherence
can be influenced by factors such as personal motivation,
psychosocial support, and disease awareness. Adaptation
involves the strategies patients use to manage their illness,
while medication adherence pertains to their commitment
to the treatment regimen (3,8). These two processes have
different components, requiring healthcare professionals to
consider both when developing personalized care plans.

Med ] West Black Sea 2025;9(1): 68-75
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Our study has some limitations. Firstly, due to the cross-sec-
tional design of the study, our sample was limited to pa-
tients in a specific region and data were collected from only
one hospital, which limits the generalizability of the findings.
In addition, the fact that our study was conducted in a cer-
tain period may have caused the long-term changes in the
course of chronic disease and fluctuations in the level of ad-
aptation to chronic disease to be overlooked. Adjustment to
chronic illness may change over time and longer follow-up
studies are needed to fully understand these dynamics. Fu-
ture research needs to examine these relationships in more
depth with larger and more diverse samples, longitudinal
designs, and controllable variables. Recognizing these lim-
itations is important for interpreting the findings and guiding
future studies.

In conclusion, this study found that adaptation to chronic
diseases is associated with quality of life, but not with med-
ication adherence and the frequency of emergency depart-
ment visits. These findings emphasize the importance of
adherence to the disease in improving quality of life and
suggest that other factors affecting adherence to treatment
and emergency department visits should be investigated. It
is anticipated that this study will raise awareness among
healthcare professionals and people with chronic diseases
about the importance of adaptation and guide the develop-
ment of effective strategies for managing chronic diseases.
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GRAPHICAL ABSTRACT

Even distant hospitals face critical emergency demands after major earthquakes.
Early and multidisciplinary interventions improve outcomes in severe cases such as crush syndrome and fractures.
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5 = * 18.2% underwent surgery, 9.7%
received hemodialysis.
- Early presentation correlated with
more severe cases and higher ICU
admission.
+ Crush and compartment syndromes
significantly increased ICU need.

* Following the Kahramanmaras-
centered earthquakes on February 6,
2023, many patients sought emergency

care far from the epicenter.

* Retrospective observational study of
165 earthquake victims admitted
within one month post-earthquake.

» Demographics, comorbidities,

« This study aimed to evaluate the
demographic and clinical characteristics
of earthquake victims who presented

diagnoses, consultations, interventions
(surgery/hemodialysis), and outcomes

» Multidisciplinary consultations
(orthopedics, neurosurgery) associated
with worse outcomes.

(discharge/ICU) were analyzed.
to a tertiary emergency department in
Izmir, over 1000 kilometers away. — Early and coordinated care was

vital even in distant centers.
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ABSTRACT

Aim: The major earthquakes centered in Kahramanmaras on February 6, 2023, caused widespread destruction in the southern and south-
eastern regions of Turkey. This study evaluates how a distant earthquake affects emergency healthcare services over 1000 kilometers.
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Impact of a Distant Earthquake on Izmir's Emergency Department

Material and Methods: This study retrospectively analyzes the demographic and clinical characteristics of 165 patients with the ICD
code X34 —Earthquake Victim—who presented to a tertiary emergency department in Izmir following the February 6, 2023 earthquakes.
The patients' presentation times, medical histories, types of trauma, presence of Crush syndrome, and the treatments administered were
examined. Additionally, the relationship between the need for hemodialysis and surgical intervention with the time of presentation was
evaluated.

Results: The average age of the patients was 48 years, with 56.4% being female and 43.6% male. Hemodialysis was performed in 9.7%
and surgical intervention was performed in 18.2% of the patients. These needs were found to be associated with earlier presentations.
Additionally, a significant portion of these patients was diagnosed with Crush syndrome and related complications.

Conclusion: The study underscores the importance of early intervention and a multidisciplinary approach following earthquakes. Severe
injuries, particularly those related to Crush syndrome, limb fractures, and emergency hemodialysis, are associated with better outcomes
when managed promptly and in a coordinated manner. These findings highlight the critical importance of rapid medical response even in
distant centers following major earthquakes.

Keywords: Earthquake, crush syndrome, disaster management, hemodialysis

GRAFIKSEL OZET

Buyik depremlerden sonra uzak hastaneler bile kritik acil durum talepleriyle karsi karsiya kalmaktadir.
Erken ve multidisipliner midahaleler, Crush sendromu ve operatif kiriklar gibi ciddi vakalarda sonuglari iyilestirmektedir.
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I“ ﬂw I * %18,2'si ameliyat oldu, %9,7'si

hemodiyaliz tedavisi gordu.
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* 6 Subat 2023'te Kahramanmaras + Depremden sonraki bir ay iginde + Erken bagvurular daha ciddi vakalar
merkezli meydana gelen depremlerin hastaneye kaldirilan 165 ve daha YUk?lzkki)l’gggif;"Z?klm yatisiyla
ardkmda_lln 99kdsay|da E?Sta,_ldepf?ﬂrm depremzedenin incelendigi retrospektif . Crush ve kompartman sendromlari
merkez dsstincen uzaiia act servisiere gézlemsel calisma yogun bakim ihtiyacini Snemli dlgiide
bagvurdu. artirdi.

» Demografik ézellikler, eslik eden
9 1G5  Multidisipliner konsiiltasyonlar

* Bu galismada, 1000 kilometreden hastaliklar, tanilar, konstiltasyonlar, (ortopedi, nérosirurji) daha kot
fazla uzakliktaki Izmir'de tgilincii miidahaleler (ameliyat/hemodiyaliz) ve sgnu§larla§ili§kJiIendiriIdi
basamak bir acil servise bagvuran sonuglar (taburcu/yogun bakim) analiz ’
depremzedelerin demografik ve klinik edildi. — Uzak merkezlerde bile erken ve
ozelliklerinin degerlendirilmesi koordineli bakim hayati 6nem
amaglanmistir. tasiyordu.
Bati Karadeniz Tip Dergisi Efe Kanter, Mehmet Géktug Efgan, Elif Kaymaz, Kanter E ve ark. 1000 kilometreden daha uzakta
Sileyman Kirik, Semih Musa Coskun Med J West Black Sea. 2025;9(1)

0z

Amac: 6 Subat 2023'te Kahramanmaras merkezli meydana gelen biylk depremler, Turkiye'nin gliney ve glineydogu bdélgelerinde genis
capli yikima yol agmistir. Bu calisma, 1000 kilometreden daha uzak mesafedeki bir depremin acil saglik hizmetlerini nasil etkiledigini
degerlendirmektedir.

Gereg ve Yéntemler: Bu calisma, 6 Subat 2023'teki depremler sonrasinda izmir'deki bir (iciincii basamak acil servise basvuran ve X34-
Depremzede tani kodu almis 165 hastanin demografik ve klinik 6zelliklerini retrospektif olarak analiz etmektedir. Hastalarin basvuru
zamanlari, tibbi gegmisleri, travma turleri, Crush sendromu varhigi ve uygulanan tedavi yontemleri incelenmistir. Ayrica, bu hastalarin
hemodiyaliz ve cerrahi midahale gereksinimleri ile bagvuru zamanlari arasindaki iliski de degerlendirildi.

Bulgular: Hastalarin ortalama yagsi 48,27+20,17 yil olup, 93'll kadin (%56,4) ve 72'si erkektir (%43,6). Hastalarin ortalama %9,7'si hemodiyaliz
uygulanmig ve %18,2'si cerrahi midahale uygulanmigtir. Hemodiyaliz ve cerrahi midahale gereksinimleri, daha erken bagvurularla iligkili
bulunmustur. Ayrica, bu hastalarin dnemli bir kisminda Crush sendromu ve ilgili komplikasyonlar saptanmistir.

Sonug: Calisma, deprem sonrasi erken miidahalenin ve multidisipliner yaklagimin énemini vurgulamaktadir. Ozellikle Crush sendromu,
ekstremite frakturleri ve acil hemodiyaliz gerektiren durumlar gibi ciddi yaralanmalar, hizli ve koordineli tibbi midahaleyle daha iyi sonuclar
alinabilecegini gdstermektedir. Bu bulgular, bliyik depremler sonrasi uzaktaki merkezlerde bile hizli tibbi yanitin kritik Snem tasidigini ortaya
koymaktadir.

Anahtar Soézciikler: Crush sendromu, afet yonetimi, deprem, hemodiyaliz
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INTRODUCTION

Earthquakes are sudden-onset natural disasters that often
result in significant material damage and are associated
with high mortality and morbidity rates. The consecutive
major earthquakes that struck on February 6, 2023, cen-
tered in Kahramanmaras, deeply impacted the southern
and southeastern regions of Turkey, leading to widespread
destruction. One of the critical medical conditions observed
during such disasters is Crush syndrome, commonly seen
in patients trapped under rubble. This syndrome can lead
to acute kidney injury (AKI) and often necessitates inter-
ventions such as amputation, fasciotomy, and hemodialysis,
which are crucial for improving the prognosis of affected
patients (1,2).

Investigating the demographic and clinical characteristics of
earthquake victims presenting to emergency departments
is essential for evaluating the effectiveness of post-disas-
ter healthcare services. Despite being far from the earth-
quake’s epicenter, many patients fled to different cities due
to injuries or other impacts, seeking refuge and medical
care elsewhere (3).

In the immediate aftermath of the earthquake, temporary
disruptions in healthcare services may have occurred in the
affected regions. Healthcare workers, often facing long and
exhausting shifts, demonstrated exceptional dedication to
managing the crisis. Even hospitals located far from the dis-
aster zone had to handle the increased patient load during
the post-disaster period (4).

The aim of this study is to analyze the demographic and
clinical characteristics of earthquake victims admitted to a
tertiary emergency department in a distant region follow-
ing a major earthquake, evaluating the medical needs and
healthcare burden. This study provides an assessment of
the impact of this significant earthquake, which occurred in
a distant region, on the earthquake victims admitted to an
emergency department in Izmir.

MATERIALS and METHODS

Study Design and Setting

This single-center, retrospective observational study was
conducted in the emergency department of a hospital in
Izmir, Turkey, where approximately 300,000 patients are
treated annually. The study commenced following approv-
al from local Clinical Research Ethics Committee. Patients
who presented to our emergency department after the two
major earthquakes that occurred on February 6, 2023, in
Kahramanmaras, with epicenters located 1,082 kilometers
and 1,099 kilometers from our hospital, were included in
the study.

Study Population

Patients who presented to Izmir Katip Celebi University
Ataturk Training and Research Hospital within one month
from February 6, 2023, were included in the study. The
study encompassed not only patients presenting with earth-
quake-related trauma symptoms but also those presenting
with internal, psychiatric, and other non-traumatic condi-
tions. Patients with incomplete data or those who were re-
ferred to another facility were excluded from the study.

Data Collection

A retrospective screening was conducted, including pa-
tients whose presenting complaints were related to the
earthquake. To identify earthquake victims, data were col-
lected from patients assigned the ICD-10 diagnosis code
X34 —Victim of Earthquake, as specified by the WHO. The
evaluation included demographic data such as age, gender,
and date of admission, as well as comorbidities. Additional-
ly, diagnoses made in the emergency department, the spe-
cialties consulted in the emergency department, the pres-
ence of fractures, the need for surgery, the need for emer-
gency hemodialysis, outcomes, and mortality status were
recorded. Patients with incomplete records were excluded
from the analysis to ensure data integrity and reliability. All
data were documented in a data recording form and used
for statistical analysis.

In the comparative analyses, variables included demograph-
ic data (age, gender, date of admission), comorbidities (e.g.,
hypertension, diabetes, heart failure), trauma-related diag-
noses (e.g., crush syndrome, compartment syndrome, frac-
tures, soft tissue injuries), non-traumatic conditions (e.g., in-
fections, chest pain, headache, dyspnea), treatments (need
for surgery, emergency ur), patient outcomes (discharge,
ward/ICU admission), and consulted specialties (e.g., inter-
nal medicine, surgery, orthopedics, neurosurgery). These
parameters were used to explore associations with clinical
outcomes such as surgical intervention, dialysis need, and
ICU admission.

Statistical Analysis

All data analyses were performed using SPSS for Windows,
version 26.0 (IBM Corp., Armonk, NY, USA). Descriptive
data were presented as mean = standard deviations (SD)
and median (min-max) values for continuous variables, and
as frequencies (n) and percentages (%) for categorical
variables. The Mann-Whitney U test was used to compare
two independent groups for non-normally distributed con-
tinuous variables, while the Kruskal-Wallis test was applied
for comparisons involving more than two groups. Fisher’s
Exact test or Chi-Square test (x2) was used for the com-
parison of categorical data, depending on sample size and
expected frequencies. A p-value of <0.05 was considered
statistically significant.
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RESULTS

In this retrospective observational study, we analyzed the
demographic and clinical characteristics of patients who
presented to the emergency department following the ma-
jor earthquakes on February 6, 2023. A total of 165 patients
were included, with a mean age of 48.27+20.17 years
(ranging from 1 to 93 years). Of these patients, 56.4% were
female, and 43.6% were male. The mean time to presenta-
tion at the emergency department was 6.87+4.54 days, with
a median of 5 days (Table 1).

Among the patients, the most common chronic conditions
were hypertension (8.5%), diabetes mellitus (15.2%), and
congestive heart failure (4.8%). Among the patients, 32.1%
required an orthopedic consultation, 9.7% were evaluated
by internal medicine, and 6.1% were consulted by general
surgery (Table 1).

18.2% of patients presented with fractures and required
surgical interventions (18.2%). The need for emergency he-
modialysis was observed in 9.7% of the patients (Table 1).
The mean time to presentation was significantly shorter in
patients who required surgery (4.33+2.66 days) compared
to those who did not (7.44+4.68 days, p<0.001) (Table
2). Similarly, patients who required emergency hemodial-
ysis had a significantly shorter mean time to presentation
(3.43+1.50 days) compared to those who did not (7.24+4.60
days, p<0.001). Moreover, patients diagnosed with crush
syndrome had a mean presentation time of 3.43+1.50 days,
significantly earlier than those without crush syndrome
(7.24+4.60 days, p<0.001) (Table 2).

Regarding patient outcomes, 61.8% were discharged,
33.9% were admitted to the wards, and 4.2% required in-
tensive care unit (ICU) admission. The time to presentation
was significantly associated with patient outcomes; those
admitted to the ICU presented earlier (mean 3.85+2.26
days) compared to those who were discharged (mean
7.97+4.67 days, p<0.001) (Table 2).

Diagnoses such as crush syndrome and compartment syn-
drome were strongly linked to worse outcomes, with signif-
icantly higher ICU admission rates (p<0.001 for both). Spe-
cifically, 71.4% of patients with crush syndrome and 28.6%
with compartment syndrome required ICU care. Similarly,
patients with extremity fractures and soft tissue injuries had
higher ICU admission rates (p<0.001) (Table 3).

Consultations with certain specialties, particularly orthope-
dic surgery, neurosurgery, and thoracic surgery, were asso-
ciated with increased ICU admissions (p<0.001, p=0.005,
and p=0.003, respectively). Orthopedic consultations had
the highest ICU admission rate at 71.4%. The need for mul-
ti-specialty consultations, including cardiology and general
surgery, was also linked to poorer outcomes, indicating the
complexity and severity of these cases (Table 4).

Table 1: General Demographic, Clinical Characteristics and
Outcomes of Patients

Variables Findings (n=165)
Gender, Female 93 (56.4)
n (%) Male 72 (43.6)
Age 48.27+20.17
(Year+SD), median (min-max) 49 (1-93)
Admission Date (Day+SD), 6.87+4.54
median (min-max) 5 (2-21)
Hypertension 14 (8.5)
. Diabetes Mellitus 25 (15.2)
gir;r::; Congestive Heart Failure 8 (4.8)
n (%) ’ Chronic Kidney Disease 4 (2.4)
COPD 1(0.6)
Atrial Fibrillation 2(1.2)
Internal Medicine 16 (9.7)
General Surgery 10 (6.1)
Thoracic Surgery 10 (6.1)
Orthopedics 53 (32.1)
Plastic Surgery 9 (5.5)
Cardiovascular Surgery 6 (3.6)
Neurosurgery 18 (10.9)
g Ophthalmology 4(2.4)
Co_nsultatlon Otorhinolaryngology 1(0.6)
Unit, n (%) :
Psychiatry 3(1.8)
Infectious Diseases 5(3.0)
Gynecology and Obstetrics 3(1.8)
Urology 1(0.6)
Cardiology 6 (3.6)
Pulmonology 3(1.8)
Neurology 2(1.2)
Anesthesiology 13 (7.9)
Crush Syndrome 15 (9.1)
Compartment Syndrome 10 (6.1)
Respiratory Tract Infection 19 (11.5)
Soft Tissue Disorder 57 (34.5)
Extremity Fracture 18 (10.9)
Spinal Fracture 4(2.4)
Thoracic Fracture 6 (3.6)
Pelvic Fracture 5(3.0)
Diagnosis, Hemopneumothorax 4 (2.4)
n (%) Urinary Tract Infection 3(1.8)
Anxiety Disorder 2(1.2)
Chest Pain 11 (6.7)
Dyspnea 6 (3.6)
Headache 5(3.0)
Abdominal Pain 6 (3.6)
Myalgia 8 (4.8)
Stroke 3(1.8)
Abnormal Uterine Bleeding 1(0.6)
Fracture Management 30 (18.2)
:r(izt)ment’ Need for Surgery 30 (18.2)
Emergency Hemodialysis 16 (9.7)
Discharged 102 (61.8)
St‘j/f)ome' Ward Admission 56 (33.9)
ICU Admission 7 (4.2)

COPD: Chronic obstructive pulmonary disease, ICU: Intensive
care unit, x: Mean, s: Standard deviation.
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Table 2: Association of Admission Date with Clinical Interventions and Outcomes

Need for Operation Test Statistics
No Yes z-value p-value
Admission Date
(Day+SD), 7.44+4.68 4.332.66
median (min-max) 6 (2-21) 3 (3-16) 4.652 <0.001
Fracture, n (%)
No 119 (88.1) 16 (53.3)
19. .001
Yes 16 (11.9) 14 (46.7) 9.999 <0.00
Emergency Hemodialysis Test Statistics
No Yes Test value p-value
Admission Date
(Day+SD), 7.24+4.60 3.43+1.50
median (min-max) 6 (2-21) 3(3-9) 4.812 <0.001
Crush syndrome, n (%)
No 145 (97.3) 5(31.3)
76.306 0.001
Yes 4(2.7) 11 (68.8) <
Outcome Test Statistics
Discharged Ward ICU H-value p-value
Admission Date
X+S 7.97+4.67 5.26+3.84 3.85+2.26 32.258 <0.001
median (min-max) 6 (3-21)a 4 (2-21)b 3 (3-9)b

ICU: Intensive care unit, X: Mean, s: Standard deviation. Mann-Whitney U test was used for Admission Date. and Fisher’s Exact test was
used for Fracture. The Kruskal-Wallis test was used for comparisons among three groups. Post-hoc pairwise comparisons were performed
using Dunn’s test where applicable.

Table 3: Relationship Between Diagnoses and Outcome

Outcome (n=165)* Test Statistics

Discharged Ward ICU value p-value
Crush syndrome 0 (0.0) 10 (17.9) 5(71.4) 48.321 <0.001
Compartment syndrome 0 (0.0) 8 (14.3) 2 (28.6) 19.465 <0.001
Respiratory Tract Infection 18 (17.6) 1(1.8) 0 (0.0) 9.878 0.007
Soft Tissue Disorder 46 (45.1) 11 (19.6) 0 (0.0) 14.218 0.001
Extremity Fracture 4 (3.9) 12 (21.4) 2 (28.6) 13.747 0.001
Spinal Fracture 0 (0.0) 4(7.1) 0 (0.0) 7.979 0.019
Thoracic Fracture 2 (2.0) 4(7.1) 0 (0.0) 3.046 0.218
Pelvic Fracture 1(1.0) 2 (3.6) 2 (28.6) 17.055 0.007
Hemopneumothorax 0 (0.0) 3(5.4) 1(14.3) 8.734 0.013
Urinary Tract Infection 2 (2.0) 0 (0.0) 1(14.3) 7144 0.028
Anxiety Disorder 2(2.0) 0(0.0) 0 (0.0) 1.250 0.535
Chest Pain 7 (6.9) 4(7.1) 0 (0.0) 0.527 0.768
Dyspnea 1(1.0) 5(8.9) 0 (0.0) 5.904 0.051
Headache 5(4.9) 0 (0.0) 0 (0.0) 2.775 0.338
Abdominal Pain 6 (5.9) 0 (0.0) 0 (0.0) 3.846 0.146
Myalgia 8(7.8) 0 (0.0) 0 (0.0) 5.193 0.075
Cerebrovascular stroke 1(1.0) 2(3.6) 0 (0.0) 1.495 0.474
Abnormal Uterine Bleeding 0 (0.0) 1(1.8) 0 (0.0) 1.958 0.376

*Data were shown as n (%). ICU: Intensive care unit. Fisher’s Exact test or Chi-Square test (x2) was used for the comparison of categorical
variables. depending on sample size and expected frequencies.
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Table 4: Relationship Between Consultation Units and Patient Outcome Status

Relationship Between Consultation

Units and Patient Outcome* Outcome Test Statistics
Discharged Ward ICU value p-value
Internal Medicine 2(2.0) 8 (14.3) 6 (85.7) 33.115 <0.001
General Surgery 0 (0.0) 7 (12.5) 3 (42.9) 27.307 <0.001
Chest surgery 2 (2.0) 6 (10.7) 2 (28.6) 11.372 0.003
Orthopedics 13 (12.7) 35 (62.5) 5(71.4) 46.227 <0.001
Plastic Surgery 3(2.9) 5(8.9) 1(14.3) 3.619 0.164
Cardiovascular Surgery 1(1.0) 4(7.1) 1(14.3) 6.284 0.043
Neurosurgery 5(4.9) 11 (19.6) 2 (28.6) 10.429 0.005
Ophthalmology 2 (2.0) 1(1.8) 1(14.3) 4.353 0.113
Otorhinolaryngology 1(1.0) 0 (0.0) 0 (0.0) 0.621 0.733
Psychiatry 2(2.0) 1(1.8) 0 (0.0) 0.142 0.932
Infectious Diseases 2(2.0) 3(5.4) 0(0.0) 1.648 0.439
Obstetric diseases 2 (2.0) 1(1.8) 0 (0.0) 0.1442 0.932
Urology 0 (0.0) 1(1.8) 0(0.0) 1.958 0.376
Cardiology 3(2.9) 3(5.4) 0 (0.0) 0.878 0.645
Pulmonology 0 (0.0) 3 (5.4) 0 (0.0) 5.947 0.051
Neurology 0 (0.0) 2 (3.6) 0 (0.0) 3.941 0.139
Anesthesiology 0 (0.0) 6 (10.7) 7 (100.0) 48.168 <0.001

*Data were shown as n (%). ICU: Intensive care unit. Fisher’s Exact test or Chi-Square test (x?) was used for the comparison of categorical

variables. depending on sample size and expected frequencies.

DISCUSSION

The findings from our study provide crucial insights into
the demographic and clinical characteristics of earthquake
victims who presented to an emergency department in Iz-
mir, Turkey, following the major earthquakes of February 6,
2023. The study underscores the importance of early and
multidisciplinary intervention, particularly for patients with
severe conditions such as crush syndrome, fractures, and
those requiring emergency hemodialysis (5,6).

Our results revealed that patients with more severe inju-
ries, including those requiring surgical interventions and
emergency hemodialysis, tended to present earlier to the
emergency department. This aligns with previous research
demonstrating the critical role of rapid medical response in
disaster scenarios (7,8). Early presentation has been shown
to significantly impact outcomes, particularly in crush syn-
drome cases, where the risk of acute kidney injury (AKI) is
high (9). Studies have documented that early intervention,
including aggressive fluid resuscitation and timely hemodi-
alysis, can reduce mortality and morbidity associated with
AKI in crush syndrome patients (10). Similarly, prompt sur-
gical management of fractures and compartment syndrome
is crucial in improving patient outcomes (11,12).

The high rate of ICU admission among patients with crush
syndrome and compartment syndrome highlights the se-
verity of these conditions and the necessity for intensive
monitoring and care (13). Our findings further indicate a sig-
nificant association between the need for orthopedic, neu-
rosurgical, and thoracic surgical consultations and higher
ICU admission rates, reflecting the complexity and severity
of injuries sustained by these patients (14). This is consist-
ent with literature suggesting that patients with multi-sys-
tem injuries, particularly those requiring multiple surgical
interventions, are at a higher risk of complications and poor
outcomes (8).

Furthermore, our study demonstrated a strong link between
early presentation and better overall outcomes, including
lower ICU admission rates and higher discharge rates (5).
These results are supported by existing literature, which
emphasizes that delays in medical care can lead to the pro-
gression of injuries and worse prognosis (7). The need for
consultations from various specialties, including cardiology
and general surgery, underscores the complexity of these
cases and the necessity for coordinated care (11,15).

In conclusion, our findings highlight the critical importance
of early, multidisciplinary intervention in improving out-
comes for patients with severe earthquake-related injuries.
The significant associations observed between early pres-
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entation and better outcomes underscore the necessity of
rapid, coordinated medical response in disaster settings
(10). These findings reinforce the importance of prioritizing
early intervention and multidisciplinary care to optimize pa-
tient outcomes following large-scale disasters (6,16).

Our study is limited by its retrospective design, which may
introduce biases related to data accuracy and complete-
ness. This study acknowledges the inherent bias in retro-
spective designs, including selection bias. To minimize this,
only patients with complete records were included in the
analysis. Additionally, being a single-center study, the gen-
eralizability of our findings is restricted. The small sample
size, especially with only one patient outcome resulting in
death, limited our ability to draw significant conclusions re-
garding mortality. Moreover, the reliance on patients who
traveled from distant regions may have introduced variabil-
ity in the timing and severity of presentations, potentially af-
fecting the outcomes observed. However, a key strength is
the detailed assessment of earthquake victims in a non-ep-
icenter region, providing valuable insights into post-disaster
healthcare needs.
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ABSTRACT

Aim: We aimed to evaluate clinical and laboratory parameters that may predict relapse in patients who have received adequate antithyroid
drug (ATD) therapy for Graves’ disease (GD).

Material and Methods: We included patients with GD who received ATD therapy for at least 12 months and were followed for at least 12
months after treatment. Patients were classified into relapse and non-relapse groups, and their demographical, laboratory, imaging findings,
and follow-up information were recorded retrospectively.

Results: Eighty-three patients were included, with a median treatment duration of 18 (13-24) month. Graves' orbitopathy (GO) was present
in 58 (69.9%) of patients, and 17 (20.5%) received steroid therapy for GO. Relapse occurred in 27 (32.5%) of patients, with a median time
to relapse of 22 (6-60) months, and 11 (40.7%) relapsed within the first 12 months. No association was found between TRAb positivity at
diagnosis and relapse (p=0.542), but higher TRADb levels at ATD discontinuation (p=0.026), larger thyroid volumes (p=0.043), and lower TSH
levels at diagnosis (p=0.027) were related with increased relapse risk. In the whole patient group, GH relapse was lower in those treated
with corticosteroids as GO therapy (p=0.030). The regression model identified thyroid volume (p=0.044) and corticosteroid usage for GO
(p=0.042) as predictors of relapse.

Conclusion: Our findings suggest that while GH relapse might be more frequent in patients with larger thyroid volumes, corticosteroid
therapy administered for GO may serve as a protective factor for GH relaps. The real-world data from our tertiary referral center may
contribute to studies on GD relapse development, especially when considering sociodemographical differences.

Keywords: Antithyroid drugs, corticosteroid therapy, Graves’ orbitopathy, hyperthyroidism, thyrotoxicosis
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0z
Amac: Graves Hastaligi (GH) icin yeterli antitiroid ilag (ATi) tedavisi almis hastalarda niiksii 6ngérdiirebilecek klinik ve laboratuvar
parametrelerini degerlendirmeyi amacladik.

Gereg ve Yéntemler: En az 12 ay boyunca ATi tedavisi almis ve tedavi sonrasi en az 12 ay takip edilmis GH olan hastalar calismaya dahil
edildi. Hastalar, niks ve nlks olmayan gruplar olarak siniflandirildi. Hastalarin demografik, laboratuvar, gérintileme bulgular ile takip
verileri retrospektif olarak kaydedildi.

Bulgular: Toplam 83 hasta ¢alismaya dahil edildi ve medyan tedavi stresi 18 (13-24) aydi. Hastalarin 58 (%69,9)'inde Graves orbitopatisi
(GO) mevcuttu ve 17 (%20,5)'si GO icin steroid tedavisi almigti. Hastalarin 27 (%32,5)'sinde niiks gelismisti ve nikse kadar gegen sire
medyan 22 (6-60) aydi. Niiks gelisen hastalarin 11 (%40,7)’sinde niks ilk 12 ay icinde gelismisti. Tani sirasindaki TRAb pozitifligi ile niks
gelisimi arasinda bir iliski bulunmadi (p=0,542), ancak AT tedavisinin kesilmesi sirasinda daha yiksek TRAb seviyeleri (p=0,026), daha
buyk tiroid hacmi (p=0,043), ve tani aninda daha dlsuk TSH seviyeleri (p=0,027) artmis nuks riski ile iligkili bulundu. Tim hasta grubunda
GO tedavisi olarak steroid uygulananlarda GH nuks sikhgr daha dustkti (p=0,030). Regresyon modelinde, tiroid hacmi (p=0,044) ve GO i¢in
kortikosteroid kullanimi (p=0,042) nuks gelisimi ile iligkili faktorler olarak saptandi.
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Sonug: Tiroid hacmi daha yiiksek olanlarda GH niksi daha fazla gdzlenebilirken, GO’da uygulanan kortikosteroid tedavisi niks gelisimi
Uzerinde koruyucu bir faktér olabilir. Bulgularimiz, 6zellikle sosyodemografik farkhliklar g6z 6niinde bulunduruldugunda, GH'de niks gelisimi

Gzerine yapilan ¢alismalara ek katki saglayabilir.

Anahtar Sozciikler: Antitiroid ilag, Graves orbitopatisi, hipertiroidi, kortikosteroid tedavi, tirotoksikoz

INTRODUCTION

Graves’ disease (GD) is an autoimmune disorder in which
the thyroid gland is targeted by the immune system (1). In
areas with sufficient iodine, GD is the most common cause
of hyperthyroidism, with an incidence of 20-30 cases per
100,000 people each year (2). GD can lead to an increase
in long-term morbidity and mortality, as well as an impair-
ment in quality of life. The objectives of treatment are to
safely and promptly restore thyroid function, prevent recur-
rence and adverse effects of therapy, and maintain long-
term normal thyroid function, as GD has a significant impact
on affected individuals (3).

The treatment options for GD include antithyroid drugs
(ATD), radioactive iodine (RAI), and surgery. The choice of
initial and subsequent treatments often depends on local
standards and practices (4). The European Thyroid Asso-
ciation Guidelines recommend ATD as the initial treatment
for GD, especially in younger individuals (1). The optimal
duration of ATD therapy using the titration regimen is
12—-18 months, with maximum remission rates of 50-55%
achieved within this period (5-7). It is recommended to
measure the thyroid-stimulating hormone receptor anti-
body (TRAD) levels before discontinuing ATD therapy, as
normal levels suggest a higher likelihood of remission (6,
8). Relapse is most common within the first 6-12 months
after stopping ATD but can occur years later (1). Howev-
er, predicting relapse and identifying risk factors might be
challenging due to the autoimmune nature of the disease.
The existing literature indicates that certain factors, such as
severe hyperthyroidism, large goiters, and persistently high
TRAD titers, can make remission more difficult and increase
relapse risk (9-11). Furthermore, there are studies aiming to
predict relapse risk using models that combine clinical and
genetic markers (12-14). However, the efficacy of numer-
ous clinical and laboratory parameters in predicting the risk
of relapse in clinical practice remains controversial. In this
study, we aim to evaluate clinical and laboratory parame-
ters that may predict relapse in patients who have received
adequate ATD therapy for GD.

MATERIALS and METHODS

Study Design and Participants

The study was conducted retrospectively from January
2016 to June 2024 at an outpatient clinic of the Endocri-

nology and Metabolism Department of a tertiary center. It
was approved by the Ethical Committee of Gazi University.
The study included patients who were diagnosed with GD,
underwent at least 12 months of ATD therapy, and were
monitored for at least 12 months after ATD cessation. The
patients were grouped into relapse and nonrelapse. The
exclusion criteria were as follows: (i) patients with an un-
certain diagnosis of GD; (ii) patients who discontinued their
ATD treatment before 12 months; (iii) patients who were fol-
lowed up for less than 12 months after discontinuing ATD;
(iv) patients who underwent surgery or RAI as their initial
treatment for hyperthyroidism; and (v) patients with a hy-
perthyroidism etiology other than GD; (vi) pregnancy, major
illness, or medical treatment influencing thyroid function.
The flowchart of inclusion process was provided in Figure 1.

Data Collection and Definitions

Patients’ demographical features, past medical histories,
laboratory and imaging findings, and follow-up data were
obtained from medical records. The diagnosis of GD was
established based on the following criteria: serum thy-
roid-stimulating hormone (TSH) levels below the lower nor-
mal limit, accompanied by elevated free thyroxine (fT4) and/
or free triiodothyronine (fT3) levels, along with increased
serum TRADb levels and/or increased radioactive iodine
uptake. Additionally, appropriate clinical features such as
symptoms of hyperthyroidism, a diffuse goiter (as defined
by ultrasonography), or Graves orbitopathy (GO) were con-
sidered. Relapse was defined as the occurrence of hyper-
thyroidism, indicated by fT4 or fT3 levels above the upper
normal limit and TSH levels below the lower normal limit, at
any point during the follow-up period (1).

Laboratory parameters such as neutrophil, lymphocyte, ala-
nine aminotransferase (ALT), aspartate aminotransferase
(AST), low density lipoprotein (LDL), high density lipopro-
tein (HDL), triglyceride, and vitamin D levels at the time of
the initial diagnosis were recorded. TRAD level was record-
ed as negative, 1-2 times higher or higher than 2 times of
upper limit normal (ULN). Thyroid volume was calculated
using the formula 0.479 x length (cm) x width (cm) x height
(cm) (15).

Statistical Analysis

Statistical analyses were conducted using SPSS version
22.0. The Shapiro-Wilk test assessed the normality of con-
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Patients with Graves
isease (n=123)

Antithyroid medication
discontinued before 12 months
of treatment

(n=9)

Lost to follow-up,
incomplete data
(n=20)

Underwent surgery
(n=11)

'population
(n=83)

Figure 1: Flowchart of inclusion process

tinuous data. We reported normally distributed continuous
variables as mean and standard deviation, and presented
non-normally distributed variables as median and inter-
quartile range. The Mann-Whitney U, independent sample
t test compared continuous variables. The x2 (chi-squared)
and Fisher’s exact tests compared categorical variables.
A multivariate logistic regression analysis was conducted
to determine the factors that affect the relapse of GD. The
threshold for statistical significance was established at p <
0.05.

RESULTS

After applying exclusion criteria, a total of 83 patients were
included in the study. The mean age of the patients was
46.5+12.5 years, and 62 (74.7%) patients were female. The
median treatment duration was 18 (13-24) months. A total
of 38 patients (45.8%) were smokers. GO was present in
58 patients (69.9%), and 17 patients (20.5%) had received
steroid therapy for GO.

In our study, relapse occurred in a total of 27 patients
(32.5%). Among these cases, relapse occurred within the
first 12 months in 11 patients (40.7%). The median time to
relapse was 22 (6-60) months. The median follow-up dura-
tion for the group without relapse was 39 (30-56) months.
The characteristics of patients with and without relapse are
summarized in Table 1. No association was found between
TRAD positivity at the time of diagnosis and relapse. How-
ever, an increased relapse rate was observed in patients

with higher TRAD levels at the time of ATD discontinuation.
Furthermore, patients with larger thyroid volumes and low-
er TSH levels at diagnosis exhibited a higher incidence of
relapse. In the whole patient group, GH relapse was lower
in those treated with corticosteroids as GO therapy. In the
regression model developed to predict relapse risk, it was
found that thyroid volume and the administration of steroids
for GO treatment were associated with relapse (Table 2).

DISCUSSION

In our study, the relapse rate of GD was found to be 32.5%.
While varying results have been reported in the literature, a
meta-analysis including 3,242 patients found relapse rates
as high as 51.9% (11). Since the risk of relapse is signifi-
cantly increased and it also affects the choice of treatment,
certain factors in predicting the risk of relapse were investi-
gated. Moreover, some scoring systems have been devel-
oped to assess relapse risk of GD (13). Factors such as
younger age, large goiter, smoking, male sex, higher TRAb
levels, longer therapy duration, and elevated thyroid hor-
mone levels have been considered to have an impact for
relapse (11, 13, 16, 17). However, the combined influence
of various genetic, developmental, immunological, and en-
vironmental factors can lead to different outcomes (18). In
our study, higher thyroid volume was found to be related
with the development of relapse. Supporting our findings,
Liu et al. (9) demonstrated that, in addition to larger goiter
size, higher TRAD levels, and lower TSH levels at the time
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Table 1. Characteristics of the patients with Graves disease

Patients with relapse, n=27 Patients without relapse, n=56 p value

Age, years 48.4 +12.7 456 +12.4 0.344
Gender, Female, n (%) 21 (77.8) 41 (73.2) 0.654
Smoking, n (%) 9 (33.3) 29 (51.8) 0.143
GO, n (%) 16 (59.3) 42 (75.0) 0.143
Steroid therapy for GO, n (%) 2(7.4) 15 (26.8) 0.030
ATD duration, months 18 (12-26) 18 (14-22) 0.883
TRAD positivity at diagnosis, n (%) 24 (88.9) 52 (92.9) 0.542
TPO positivity at diagnosis, n (%) 19 (70.4) 34 (60.7) 0.699
TRADb, at the end of the ATD therapy, n (%) 0.026

Negative 14 (51.9) 36 (54.3)

Positive (1-2x) 7 (25.9) 3 (5.4)

Positive (>2x) 6 (22.2) 17 (30.4)
TSH at diagnosis, mlU/mL 0.01 (0.01-0.03) 0.01 (0.01-0.89) 0.027
sT3 at diagnosis, pg/mL 4.89 (3.86-11.90) 4.40 (3.51-11.18) 0.232
sT4 at diagnosis, ng/dL 2.31 (1.23-3.82) 1.40 (0.97-2.93) 0.072
NLR at diagnosis 1.8 (1.2-2.7) 1.7 (1.2-2.1) 0.292
ALT at diagnosis, U/L 21.9+£10.0 22.8 +11.9 0.928
AST at diagnosis, U/L 20.8+6.5 21.0+5.1 0.767
LDL at diagnosis, mg/dL 113.7 £ 32.8 111.4 £42.3 0.639
Thyroid volume, ml 22.3 (16.2-36.6) 14.7 (11.4-27.8) 0.043
ATD, n (%) 0.542

MMI 24 (88.9) 52 (92.9)

PTU 3 (11.1) 4(7.1)

GO: Graves orbitopathy, ATD: Anti-thyroid drug, TRAb: Thyrotropin receptor antibodies, TPO: Thyroid peroxidase antibodies, TSH: Thy-
roid-stimulating hormone, sT3: Free triiodothyronine, sT4: Free thyroxine, NLR: Neutrophil-to-lymphocyte ratio, ALT: Alanine aminotrans-
ferase, AST: Aspartate aminotransferase, LDL: Low-density lipoprotein, MMI: Methimazole, PTU: Propylthiouracil

Table 2. The logistic regression model to predict relapse
development

Exp (B) 95% CI p value

TSH at diagnosis, mIU/mL 2.40 0.54-10.64 0.250
Thyroid volume, ml 1.06 0.93-0.99  0.044
Steroid therapy for 0.10 0.11-0.92 0.042
orbitopathy

TRADb, at the end of the 0.12 0.01-1.01 0.051
ATD therapy

sT3 at diagnosis, pg/mL 1.03 0.93-1.15 0.524

TSH: Thyroid-stimulating hormone, TRAb: Thyrotropin receptor
antibodies, ATD: Anti-thyroid drug, sT3: Free triiodothyronine
Nagelkerke R? value of the model was 0.332.

of GD diagnosis also play a role in the development of re-
lapse. In the study by Tun et al. (19), the risk of relapse
was found to be 58% in patients with TRAb levels <0.9 IU/L
at the time of treatment cessation, whereas it was 82% in
those with TRADb levels >1.5IU/L. On the other hand, de-
spite our study demonstrating a higher relapse rate in pa-

tients with lower initial TSH and higher TRAD level at the
time of ATD discontinuation, the regression analysis did not
reveal the influence of TSH and TRAD levels. This may be
due to the fact that TSH levels at diagnosis were often too
low to be measured in some patients as well as categorical
analysis of TRAD levels.

Interestingly, in our study, patients who received corticos-
teroid therapy for the treatment of GO had a lower relapse
frequency in whole patient group. Similarly, a study by Moli
et al. (20) also reported a reduced relapse rate in patients
treated with pulse steroid therapy for GO, with this effect
being more pronounced in younger patients. The autoim-
mune nature of GD and the immunosuppressive effect of
corticosteroid therapy could potentially explain this finding
(1, 21). Furthermore, our study revealed a higher incidence
of GO than previously reported in the literature, potentially
due to our center’s role as a tertiary referral center for GO
management (22, 23).

Recent publications have emphasized that long-term low-
dose ATD therapy may reduce the risk of relapse (16, 24,
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25). We found no significant difference in ATD duration be-
tween patients who experienced relapse and those who did
not. However, due to the retrospective design of our study,
we did not include long-term low-dose treatment regimens,
which can last up to approximately 14 years, as mentioned
in a review by Azizi and Malboosbaf (24). This recommen-
dation, which stands out among the modifiable risk factors
for relapse, may potentially influence the general approach
to the treatment of GD if further studies support it (26).

Additionally, while relapse in GD is generally reported to
occur within the first 12 months, in our study, relapse was
observed at a median of 22 months (22). This may be re-
lated to our center being a tertiary referral center for GO
patients, the higher number of patients receiving immuno-
suppressive therapy for GO, as well as the fact that patients
are closely monitored and followed up for longer periods
without interruption.

Our study has certain limitations. Firstly, it is designed as
a retrospective study and includes a limited number of pa-
tients. The results are difficult to generalize to the broad-
er population because they were administered in a single
center. However, it provides valuable insights into real-world
data from a tertiary center. Additionally, due to changes in
the reference range of TRAD levels over the years, numeri-
cal analysis could not be performed.

Our findings suggest that thyroid volume and corticosteroid
treatment for GO might be associated with the development
of relapse in GD. Various genetic and environmental factors
are known to influence relapse in GD. We believe that in-
vestigating the factors contributing to relapse development
in our study, based on real-world data from different popu-
lations and even individual centers, could provide valuable
insights into relapse outcomes.
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GRAPHICAL ABSTRACT

Tumor laterality in HER2-positive breast cancer does not significantly influence the treatment response rates or metastasis development following

neoadjuvant therapy
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Tumor Laterality in HER2+ Breast Cancer

ABSTRACT

Aim: The prognostic significance of tumor laterality has been explored in various solid malignancies, with varying findings across differ-
ent cancer types. This study investigated the potential for predicting treatment response rates based on cancer laterality in patients with
HER2-positive breast cancer undergoing neoadjuvant therapy.

Material and Methods: A retrospective analysis was conducted on 115 patients diagnosed with HER2-positive breast cancer who underwent
neoadjuvant therapy at the Department of Medical Oncology, Kocaeli University Hospital between January 2018 and March 2023.

Results: The median age of the patients was 49 years (range 41-59 years), with no significant difference in age distribution between
the right and left breast tumors (p = 0.704). The study group was composed of 54.8% right breast tumor sand 45.2% left breast tumors.
The distribution of primary tumors across quadrants in both breasts did not show a significant difference (p = 0.659). When examining the
response to neoadjuvant therapy, no patient exhibited progression during treatment. Complete response rates were 81% and 80.8% for
right-sided and left-sided breast tumors, respectively, and partial response rates were 12% and 10%, respectively. There was no statistical
significance observed in treatment responses based on tumor location side (p = 1.000). During follow-up, 9.6% of patients developed
metastasis.

Conclusion: This study highlights the lack of significant differences in treatment response rates and metastasis development based on
tumor laterality in HER2-positive breast cancer patients receiving neoadjuvant therapy. Further research is needed to identify potential
predictive factors for treatment response in this patient population.

Keywords: Breastcancer, HER2-positive, neoadjuvant therapy, laterality

GRAFIKSEL OZET

HER2-pozitif meme kanserinde timor lateralitesi, neoadjuvan tedavi yaniti ve metastaz gelisimi iizerinde belirgin bir etkiye sahip degildir.
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0z
Amac: Tumor lateralitesinin prognostik 6nemi, gesitli solid malignitelerde farkli sonuglar ortaya koymustur. Bu ¢alismada, neoadjuvan tedavi
uygulanan HER2-pozitif meme kanseri hastalarinda tiimériin yerlesim tarafinin tedavi yanit oranlarini 6n gérmedeki roll aragtiriimistir.

Gereg ve Yontemler: Ocak 2018 ile Mart 2023 tarihleri arasinda Kocaeli Universitesi Hastanesi Tibbi Onkoloji Bélimi'nde neoadjuvan
tedavi almis HER2-pozitif meme kanseri tanili 115 hasta retrospektif olarak incelenmistir.

Bulgular: Hastalarin medyan yasi 49 (41-59) idi ve sag ve sol meme timorleri arasinda yas dagiliminda anlamli bir fark bulunmadi (p=0,704).
Calismaya dahil edilen hastalarin %54,8'inde sag, %45,2'sinde ise sol meme timorleri saptandi. Her iki memede de primer tumérlerin
kadranlara gére dagihminda anlamli bir fark gértlmedi (p = 0,659). Neoadjuvan tedavi sirasinda hicbir hastada progresyon izlenmezken,
sag meme tumorlerinde tam yanit orani %81, sol meme timdrlerinde ise %80,8 olarak bulundu; kismi yanit oranlari sirasiyla %12 ve %10
idi. Tumorun yerlesim tarafina gore tedavi yanitlarinda istatistiksel olarak anlamli bir fark bulunmadi (p = 1.000). Takip sirecinde hastalarin
%9,6'sinda metastaz gelisti.
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Sonug: Neoadjuvan tedavi almis HER2-pozitif meme kanseri hastalarinda timorin lateralitesi, tedavi yanit oranlari ve metastaz gelisimi
Uzerinde belirleyici bir faktor olarak gérilmemistir. Bu hasta grubunda tedavi yanitini dngérebilecek diger potansiyel faktérlerin belirlenmesi

icin daha kapsamli arastirmalara ihtiya¢ duyulmaktadir.

Anahtar Sozciikler: Meme kanseri, HER2- pozitif, neoadjuvan tedavi, lateralite

INTRODUCTION

Breast cancer (BC) is the most frequently diagnosed ma-
lignancy in women and remains one of the leading caus-
es of cancer-related mortality worldwide (1). Over the past
three decades, mortality rates have consistently declined
(2). This decline is primarily attributed to advancements in
early detection through widespread mammography screen-
ing, increased public awareness, and significant progress in
therapeutic strategies. BC is a heterogeneous disease. It is
classified into four subtypes with distinct clinical character-
istics: luminal A, luminal B, Human epidermal growth factor
receptor 2 (HER2) positive (non-luminal) and basal tumours
(3). HER2-positive breast cancer has attracted a lot of at-
tention among these subtypes because of its unique molec-
ular characteristics and potential therapeutic applications.

HER2 is a glycoprotein on the cell membrane that possess-
es intrinsic tyrosine kinase activity. It belongs to the epider-
mal growth factor receptor (EGFR) family. Approximately
15% of primary invasive breast cancers exhibit amplified
or overexpressed HER2 oncogenes (4). HER2-positive tu-
mors are associated with increased aggressiveness, high-
er recurrence rates, and reduced survival (5). Theuse of
HER2-targeted therapies has resulted in improved survival
outcomes in patients with the HER2-positive breast cancer
subtype (6-9). In patients with HER2-positive breast cancer,
neoadjuvant doublet anti-HER2 therapies have been ad-
ministered to enhance the rate of pathological complete re-
sponse (pCR) and improve over all survival outcomes (10-
12). It is essential to recognize that patients receiving an-
ti-HER2 therapy do not always exhibit a uniform response
rate. The disparity in response rates can be ascribed to sev-
eral factors, such as the unique biology of individual tumors
and the specific clinical characteristics of patients.

Cancer laterality refers to the side of the body where a tu-
mor develops, specifically in paired organs like breasts. In
breast cancer, laterality distinguishes between left and right
breast tumors. This concept has gained attention due to
potential differences in prognosis and treatment outcomes
based on tumor location (13,14). The role of breast cancer
laterality in treatment decisions remains unclear, as factors
like tumor stage, grade, and molecular subtype are gener-
ally considered more critical in determining treatment ap-
proaches and prognosis.

This study explored the potential for predicting treatment
response rates based on cancer laterality in patients with

HER2-positive breast cancer undergoing neoadjuvant
therapy. Our analysis focused on the differences in breast
cancer laterality and associated clinical and pathological
features while also comparing our findings with those of
previous studies.

MATERIALS and METHODS

This study included 115 individuals diagnosed with
HER2-positive breast cancer. All participants were diag-
nosed and treated between January 2018 and March 2023.
The following criteria were established for inclusion: prima-
ry, unilateral, non-metastatic invasive breast cancer, and
trastuzumab-pertuzumab plus neoadjuvant chemotherapy
(NACT). This study included patients whose neoadjuvant
chemotherapy protocol adhered to the recommendations
of the National Comprehensive Cancer Network (NCCN)
Guidelines (Version 3. 2024) for HER2-positive breast can-
cer (15). Patients with invasive HER2-positive breast can-
cer confirmed through core needle biopsy were included in
the study. HER2 status was evaluated using immunohis-
tochemistry (IHC) in accordance with the guidelines of the
American Society of Clinical Oncology/College of American
Pathologists (ASCO/CAP) guidelines (16). Specimens with
an IHC score of 2+ underwent further evaluation using silver
in situ hybridization (SISH) to confirm HER2 gene amplifica-
tion. Biopsy samples were processed and analyzed at the
Kocaeli University Hospital Pathology Laboratory in accord-
ance with standardized protocols.

The patients received NACT before under going surgical
intervention and completed the neoadjuvant therapy regi-
men before either lumpectomy or mastectomy. The study
population did not include patients with phyllodes tumors,
male sex, bilateral disease, ductal carcinoma in situ (DCIS),
stage IV cancer, or those lacking stage data.Patients with
bilateral disease and DCIS were excluded because of their
significant differences in clinical management and progno-
sis compared with those with unilateral invasive breast can-
cer (17). Patients with stage IV cancer were excluded be-
cause neoadjuvant therapy is not the standard treatment for
metastatic breast cancer and does not align with the study’s
objectives (15). Patients with missing stage data were ex-
cluded to ensure accuracy of the analysis and consistency
in treatment evaluation.

Patient demographic and clinical data were retrieved from
the medical records. The variables included age, body
mass index (BMI), tumor localization, lymph node status,
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stage at diagnosis, response to neoadjuvant therapy, me-
tastasis, and mortality. BMI was calculated as weight in kilo-
grams divided by height in meters squared (kg/m?) and cat-
egorized according to the WHO classifications (18). Tumor
localization was documented using laterality (right or left
breast) and quadrant (upper outer, upper inner, lower outer,
lower inner, or central). Lymph node status was determined
through histopathological evaluation and staging was per-
formed according to the 8" edition of the AJCC TNM clas-
sification and prognostic stage criteria (19). Response to
neoadjuvant therapy was categorized as complete (ypTO/is
NO), partial (tumor size reduction or decreased lymphnode
involvement), or progressive (tumor growth). Distant metas-
tases during follow-up and patient mortality, including the
date and cause of death, were documented to evaluate dis-
ease progression, treatment efficacy, and overall survival.

Statistical Analysis

Statistical analyses were performed using SPSS version
20.0 (SPSS, Chicago, IL, USA) and MedCalcversion 14
(MedCalc Software, Ostend, Belgium).Categorical varia-
bles are presented as frequencies and percentages, where-
as continuous variables are reported as mean + standard
deviation or as median swith minimum—-maximum values

for non-normally distributed data. Descriptive statistics ap-
propriate for each variable type were used to summarize
patient demographics and clinical characteristics by side
(left versus right). Comparisons between groups were per-
formed using Mann-Whitney U tests for continuous varia-
bles and Pearson’schi-squaretests for categorical variables.
To assess how the side influences different demographic
and clinical subgroups, separate Cox regression models
were customized, incorporating side, subgroup variables,
and their interaction as predictive factors. Statistical signifi-
cance was established at p < 0.05.

RESULTS

The study included 115 patients with a median age of 49
years (range 41-59 years). Patients with right-sided breast
tumors had a median age of 49 years (range: 41-59 years),
whereas those with left-sided tumors had a median age of
50 years (range: 42-59 years), showing no significant age
difference (p = 0.704). Right breast tumors were present in
54.8% of the participants and left breast tumors were pres-
ent in 45.2%. The tumor distribution across the breast quad-
rants was not significantly different (p = 0.659). The detailed
cancer characteristics are provided in Table 1.

Table 1: Clinicopathological features of left and right breast cancer

Characteristic Total (n=115) Right-Sided Breast (n=63) Left-Sided Breast (n= 52) p
Age (years)? 49 (41-59) 49 (41-59) 50 (42-59) 0.704
Age under 50 (years)® 59 (51.3) 34 (57.6) 25 (42.4) 0.577
BMI (kg/m)?2 27.6 (24.6-32.0) 27.7 (24.6-32.3) 27 (24.6-31.4) 0.467
Tumor Location Side® 115 63 (54.8) 52 (45.2)
Tumor Quadrant Localization®
Upper outer 52 (45.2) 26 (41.3) 26 (50.0)
Upper inner 14 (12.2) 7 (11.1) 7 (13.5) 0.659
Lower outer 17 (14.8) 9(14.3) 8 (15.4)
Lower inner 11 (9.6) 8 (12.7) 3 (5.8)
Periareolar 21 (18.3) 13 (20.6) 8 (15.4)
Lymph Node Status®
cNO 61 (53.0) 36 (57.1) 25 (48.1)
cN1 35 (30.4) 17 (27.0) 18 (34.6) 0.595
cN2 19 (16.5) 10 (15.9) 9(17.3)
Stage at Diagnosis®
Stage 2 59 (51.3) 32 (50.8) 27 (51.9) 1.000
Stage 3 56 (48.7) 31 (49.2) 25 (48.1)
Neoadjuvant Response®
Complete 93 (80.9) (81) 42 (80.8) 1.000
Partial 22 (19.1) 2(19) 10 (19.2)
Metastasis °
Yes 11 (9.6) 7 (11.1) 4(7.7) 0.752
Mortality®
Death 3 (2.6) 2(3.1) 1(1.9)

BMI: Body Mass Index, a: Median (IQR), b: n (%).
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None of the patients with either right- or left-sided breast
tumors exhibited disease progression during neoadjuvant
therapy. Complete response was achieved in 51 (81%) pa-
tients with right-sided tumors and 42 (80.8%) with left-sid-
ed tumors. Partial responses were observed in 12% of
right-sided tumors and 10% of left-sided tumors. The treat-
ment response did not differ significantly based on the tu-
mor location (p = 1.000).

During the follow-up period, 11 patients (9.6%) developed
metastasis. Of these, seven (63.6%) had right breast tu-
mors and four (36.4%) had left breast tumors (p = 0.752).
Regarding neoadjuvant therapy, of the 93 patients with a
complete response, 8 (8.6%) developed metastasis, where-
as among the 22 patients with a partial response, 3 (16.6%)
developed metastasis (p = 0.438). Among the 7 right breast
metastasis cases, 71.4% involved bone metastasis, where-
as none of the 4 left breast cases involved bone metastasis
(p = 0.061). There were no statistically significant differenc-

es in the diagnostic stages or number of pathological lymph-
nodes between the groups (Table 1).

The distribution of HER2 status among the patients, in-
cluding the observed immunohistochemical and molecu-
lar subtypes, is presented in detail in Table 2. Regarding
treatment response, 76 of 90 patients (84.4%) with HER2
3+ achieved a complete response, compared with 17 of 25
(68.0%) with HER2 IHC 2+/SISH+ (p = 0.085). Metastasis
occurred in seven of the 90 HER2 3+ patients and in four
of the 25 HER2 IHC 2+/SISH+ patients (p = 0.251). Tumor
analysis based on pathological patterns, using data from 44
patients because of technical limitations, showed no signif-
icant differences in lymphovascular invasion (LVI) or per-
ineural invasion (PNI). However, a significant association
was found between DCIS (p = 0.016). Table 2 summarizes
the tumor characteristics according to the pathological pat-
terns for right- and left-sided tumors.

Table 2: Tumor Characteristics Based on Pathological Patterns for Right and Left Tumors

Characteristics* Total (n=115) Right-sided Breast (n=63 ) Left-sided Breast (n=52) P
ER %
ER >50% 38 (33.0) 23 (36.5) 15 (28.8)
ER 10-50% 15 (13.0) 6 (9.5) 9(17.3)
ER <10% 8(7.0) 6 (9.5) 2(3.8)
ER negative 54 (47.0) 28 (44.4) 26 (50) 0.354
PR %
PR > 50% 16 (13.9) 63 (54.8) 8 (15.4)
PR 10-50% 20 (17.4) 12 (19.0) 8 (15.4) 0.854
PR <10% 16 (13.9) 10 (15.9) 6 (11.5)
PR negative 63 (54.8) 33 (52.4) 30 (57.7)
HER2
3+ 90 (78.3) 50 (79.4) 40 (76.9) 0.929
2+/ SISH + 25 (21.7 13 (20.6) 12 (23.1)
Grade
Grade 1 8 (7.0) 5(8.1) 3(5.8)
Grade 2 65 (56.5) 40 (64.5) 25 (48.1) 0.110
Grade 3 41 (35.7) 17 (27.4) 24 (46.2)
Ki-67
Ki-67 > 20% 64 (55.7) 32(69.6) 32 (72.7)
Ki-67 10-20% 20 (17.4) 9 (19.6) 11 (25) 0.284
Ki-67 <10% 6 (5.2) 5(10.9) 1(2.3)
Not available 25 (21.0) 17 (26.9) 8 (15.3)
LVI
Negative 31 (70.5) 20 (76.9) 11 (61.1)
Positive 13 (29.5) 6 (23.1) 7 (38.9) 0.427
Not available 71 (61.7) 37 (58.7) 34 (65.3)
DCIS
Negative 11 (25.0) 10 (38.5) 1(5.6)
Positive 33 (28.7) 16 (61.5) 17 (94.4) 0.016
Not available 71 (61.7) 37 (568.7) 34 (65.3)

*Data were shown as n (%). ER: Estrogen receptor, PR: Progesterone receptor, HER2: Human Epidermal Growth Factor Receptor 2,
SISH: Single-cell sequencing, Ki-67: Proliferation index, LVI: Lymphovascular invasion, DCIS: Ductal carcinoma in situ.
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Figure 1: Kaplan-Meier curves of
patients based on laterality

In our study, the median observation period was 22 months
(IQR 12-34 months). According to the Kaplan—Meier analy-
sis, the progression-free survival in right breast tumors was
43.3 + 1.83 months, whereas it was 88.9 + 5.2 months in left
breast tumors (Figure 1). However, this observed disparity
failed to attain statistical significance, yielding a p-value of
0.687.

DISCUSSION

In breast cancer characterized by over expression of the
HER2 gene, patients who achieve pathological complete
response after neoadjuvant therapy end to have beter over-
all survival rates than those who do not achieve it (20). The
effectiveness of neoadjuvant therapy is influenced by a va-
riety of histological, genetic, and molecular factors, which
has led to the question of whether tumor location can serve
as a simpler and quicker prognostic indicator. In the present
study, we discovered that there was no detectable varia-
tion in the response to neoadjuvant therapy based on the
laterality of the tumor, regardless of whether it was on the
left or right side, among patients with HER2-positive breast
cancer. Our results indicate that there was no difference in
the incidence of metastasis between patients with breast
cancers on the left or right side.

In contrast to the results of our study, Abdou et al. observed
that left-sided tumors exhibited lower pCR than right-sided
tumors (21). This difference may be due to various factors
such as tumor characteristics, patient demographics, or
treatment received. This disparity highlights the intricate
nature of the factors that influence the response to neoad-
juvant therapy in patients with HER2-positive breast cancer
and under scores the necessity for further research to elu-
cidate the underlying mechanisms driving tumor response
based on tumor laterality.

Unlike the outcomes of an extensive investigation, which
indicated a higher incidence of left-sided breast tumors, our
research revealed a noticeable numerical predominance
of right-sided tumors among the patient population (21,22).
Several studies have indicated a minor deterioration in
breast cancer-related death rates in the lower left iner quad-
rant; nonetheless, our research did not reveal any notable
connection between laterality and the primary tumorsite
(23,24). Consistent with our study, most previous studies
have shown no disparity in survival outcomes based on
breast cancer laterality (25,26).

After analyzing tumor characteristics based on the patho-
logical patterns of right and left tumors, we found a nota-
bly higher incidence of DCIS in left-sided tumors. However,
despite this observation, our data showed no disparity in
neoadjuvant therapy response rates between tumors on the
right and left sides. This finding contrasts with previous re-
search, which has consistently shown that tumors with adja-
cent DCIS exhibit less aggressive behavior and enjoy signif-
icantly beter overall survival rates than those without DCIS
(5-year OS, 89.3% vs. 85.5%, p<0.001)(27). Furthermore,
patients achieving pCR, regardless of the presence or ab-
sence of DCIS, demonstrated significantly improved over-
all survival and disease-free survival compared with those
with residual invasive cancer (28). No differences were
observed in neoadjuvant treatment responsesbased on the
HER2-positive subtype (HER2 IHC 3+ / IHC 2+/SISH+); no
differences were noted between the right and left sides. De-
spite studies indicating that the overexpression of the HER2
protein could assist in predicting treatment response, our
data did not reveal any differences in responses (29).

This study had certain limitations, primarily due to its retro-
spective design. Unfortunately, we failed to obtain patholog-
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ical pattern data for all patients. Consequently, we could not
definitively establish the influence of the higher incidence of
DCIS in the left breast than in the right breast on neoadju-
vant response rates. Instead, we could only identify these
associations.

In conclusion, our findings indicate that there is no signifi-
cant difference in the response to neoadjuvant chemother-
apy between the right and left breast tumors. In addition, no
disparity in metastasis development was observed during
the follow-up period. Therefore, laterality is not considered
a prognostic factor for breast cancer.
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Efficacy of tPA in Acute Ischemic Stroke

ABSTRACT

Aim: The method and timing of administration of tissue plasminogen activator (tPA) in the treatment of acute ischemic stroke (AlS) remain
unclear. In our study, we aimed to compare the effectiveness of intra-arterial (IA)-tPA compared to intra-venous (IV)-tPA in AlS.

Material and Methods: Patients with AIS received IV-tPA within one hundred and eight minutes or IA-tPA within the first six hours. Before
both treatments, their conditions were evaluated and treatments were performed. AIS patients were divided into those receiving IV alteplase
(maximum 0.90 mg/kg) and those receiving IA alteplase (maximum 0.30 mg/kg). Demographic characteristics, systemic diseases and
clinical outcomes were evaluated in both groups.

Results: It was observed that the clinical findings of the patients in the IA group were worse at the time of admission, but were better than
those in the IV group after the procedure. While the ICH rate was similar in both groups (p>0.817); the recanalization rate was higher in
the 1A group compared to the 1V group (p<0.001). Patients receiving IA treatment with alteplase doses of 20 mg or less had better clinical
improvement (p = 0.020). In the IA group, the relationship between recanalization rate and the time of the onset of early treatment was
statistically significant (p = 0.007).

Conclusion: According to the findings of our study, IA administration of tPA in the treatment of AIS is a more effective and applicable
treatment option than IV administration. In addition, since higher recanalization rates and better clinical outcomes are observed in patients
who receive IA-tPA treatment in the early period, more effective results can be obtained, especially in patients with large vessel occlusion.
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0z
Amag: Akut iskemik inme (All) tedavisinde doku plazminojen aktivatérinin (tPA) uygulanma yéntemi ve zamanlamasi hala belirsizligini
korumaktadir. Calismamizda, Ali'de intra-arteriyel (iA)-tPA'nin intra-vendz (iV)-tPA ile etkinligini karsilastirmay amacladik.

Gerec ve Yontemler: Aii'li hastalara yiiz sekiz dakika iginde IV-tPA veya ilk alti saat icinde IA-tPA verildi. Her iki tedaviden 6nce durumlari
degerlendirildi ve tedaviler uygulandi. Ali hastalar iV alteplaz (maksimum 0,90 mg/kg) alanlar ve iA alteplaz (maksimum 0,30 mg/kg) alanlar
olarak ayrildi. Her iki grupta da demografik ¢zellikler, sistemik hastaliklar ve klinik sonuglar degerlendirildi.

Bulgular: IA grubunun calismanin baslangic noktasinda iV grubuna gére daha yiiksek Ulusal Saglik Enstitiileri inme Olgegi (NIHSS) ve
modifiye Rankin skorlari (mRS) olmasina ragmen, iyi klinik sonuglar iA grubunda daha iyiydi. Her iki gruptaki intrakranial kanama orani
benzer iken (p >0,817); rekanalizasyon orani iA grubunda iV gruba kiyasla daha yiksekti (p<0,001). iA grubunda, rekanalizasyon orani ile
erken tedavinin baslama zamani arasindaki iligki istatistiksel olarak anlamliydi (p = 0,007).

Sonug: Calismamizin bulgularina gére Ali tedavisinde tPA'nin iA uygulanmasi, IV uygulanmasina gére daha etkili ve uygulanabilir bir tedavi
secenegidir. Ayrica erken dénemde IA-tPA tedavisi uygulanan hastalarda daha yiiksek rekanalizasyon oranlari ve daha iyi klinik sonuglar
g6zlendiginden, 6zellikle bliyik damar tikanikligi olan hastalarda daha etkili sonuglar elde edilebilir.

Anahtar Sézciikler: intra-arteriyel, intra-vendz, tPA, akut, iskemik inme
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INTRODUCTION

The first hours are critical in the treatment of acute ischemic
stroke (AIS). Many studies show that tissue plasminogen
activator (tPA) administered up to 4.5 hours after the onset
of the first symptoms in AIS can improve clinical outcomes
(1-3). On the other hand, IV alteplase is considerably less
successful at restoring blood flow in the proximal segments
of the principal intracranial arteries (middle cerebral artery
(MCA), basilar artery) (4). The additional impact of intra-ar-
terial (IA) tPA may vary depending on whether the initial
treatment is IV-tPA or a conventional therapy. Given the
treatment’s extended time window, a localized |IA throm-
bolytic infusion could prove beneficial for stroke patients
presenting later. In patients who cannot receive IV tPA, 1A
tPA is recommended for strokes caused by blockage of a
large vessel such as the MCA artery. The time required to
administer IA tPA may be the first six hours from the onset
of symptoms (5-7).

Intra-arterial thrombolysis (IAT) provides several benefits
compared to IV thrombolysis (IVT). For instance, angio-
graphic planning enables a tailored treatment strategy;
targeted injections deliver a high local concentration of the
drug while minimizing the overall dose, and mechanical
devices can either accelerate recanalization or enable it
when drugs alone are insufficient (8). In contrast to IVT, IA
treatment is a lengthier and more invasive process. It also
relies on costly technologies that are typically accessible
only at specialized centers equipped with neuro-interven-
tional teams (9). Successful vessel recanalization is linked
to superior clinical outcomes (10). Although overall mortality
rates are the same, the clinical consequences of intracrani-
al hemorrhage (ICH) are higher. (11).

This study compared the clinical outcomes of both treatment
approaches while controlling for factors like age, chronic
conditions, and smoking habits. Ultimately, we aimed to
evaluate the superiority of using only IA-tPA compared to
using only IV-tPA in treating AIS.

MATERIALS and METHODS

Study Design

The main objective of this study was to determine if stroke
patients undergoing IAT in the experimental group were
more likely to achieve functional independence at 90 days
than those receiving IVT in the control group. Patients
with a modified Rankin scale (mRS) score of 0 at the third
month of treatment were considered cured. The study also
aimed to compare both groups regarding neurological im-
pairment—assessed by National Institutes of Health Stroke
Scale [NIHSS] scores on days 0, 1, and 7—and treatment
safety, evaluated through the rates of symptomatic ICH, fa-
tal and nonfatal strokes, overall mortality, and any neurolog-

ical decline within the first week. In addition, patients’ ages,
chronic diseases (diabetes mellitus (DM), hypertension
(HT), atrial fibrillation (AF), hypercholesterolemia), current
cigarette smoking, survival times were compared between
the two groups by examining their files.

Study Population

All patients diagnosed with AIS based on computed tomog-
raphy (CT) and/or magnetic resonance imaging (MRI) find-
ings who were consecutively admitted to our stroke center
were enrolled in this study. The patients were 16 years of
age or older (there was no upper age limitin the IA-tPA group,
but the age limit was 80 years old in the IV-tPA group) and
had AIS caused by an intracranial occlusion. The patients
were recruited from July 2013 through July 2016. The in-
cluded study randomized 107 patients (IA-tPA n =56, IV-tPA
n = 51). Patients were admitted to hospitals by air or road,
and all patients received IA-tPA within a six-hour window
and IV-tPA within a 4.5-hour window, per NINDS criteria. All
patients or their family members consented to thrombolytic
treatment. Patients presenting with ICH or significant cere-
bral edema detected on CT scans were excluded from the
study. Additional exclusion criteria included prior significant
disability (MRS >2), severe comorbid conditions, and con-
traindications for thrombolytic therapy (Table 1) (12). The
baseline assessment involved neurological and physical
examinations, stroke severity scoring via the NIHSS and
mRS scales, routine blood tests, electrocardiography and
CT/MRI. Before the intervention, digital subtraction angi-
ography (DSA) was conducted on candidates for IA-tPA to
evaluate their vascular condition.

Following thrombolytic therapy, all patients had a follow-up
CT scan within 24 hours. On the seventh day, additional
imaging studies, including MRI, magnetic resonance angi-
ography, and duplex ultrasonography, were performed to
evaluate vascular and neurological recovery.

IV-tPA administration involved alteplase (50 mg, Boehringer
Ingelheim, Rhein, Germany) at a dose of 0.9 mg/kg (maxi-
mum 90 mg), with an initial 10% bolus followed by a contin-
uous infusion over 60 minutes. IA-tPA was delivered local-
ly with a maximum of 30 mg in the carotid system and 20
mg in the vertebrobasilar system. Patients in the IA group
were treated within 45 minutes of arriving at the hospital,
and DSA was used post-procedure to assess recanalization
success. IV heparin (25000 1U/ml, Pharmada, Istanbul, Tr-
kiye) was initiated with a 3000-10000 U bolus during proce-
dures in which IA-tPA was performed. General anesthesia
was not administered (only two patients were given seda-
tion). The IA-tPA patients were treated within 45 minutes
(from the emergency to the intervention). Using a steerable
microguidewire, an infusion microcatheter featuring a sin-
gle distal opening was navigated into the thrombus’s core.
Sometimes the catheter may not be placed in the thrombus
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Table 1. Major inclusion and exclusion criteria (12).

Inclusion criteria

- Sudden focal neurological deficit attributable to a stroke.

- Start within the first 4.5 hours for IV treatment; start within the first 6 hours for 1A treatment

- Age between 16 and 80 years in IV-tPA (no upper age limit in IA-tPA).

CT/MRI exclusion criteria

- ICT except for small lesions

- Brain hemorrhage regardless of size

- Acute infarction or edema

Other exclusion criteria

- Poor level of consciousness at the time of first presentation (coma)

- Severe stroke as assessed clinically (eg, NIHSS score .25)

-Patients with rapid improvement in neurological status and minor symptoms

-Any major surgery or trauma within the last four weeks

- Baseline INR greater than 1.3, aPTT more than 1.5 times normal

- Platelet count less than 100 000 per cubic millimeter

- Blood glucose concentrations below 60 mg/dl or above 400 mg/dI

-Blood pressure =185 mm Hg systolic or =110 mm Hg diastolic on at least 3 consecutive measurements or uncontrolled

hypertension that does not respond to treatment

- Situations in which the administration of thrombolytic drug is contraindicated

IV: intra-venous, IA: intra-arterial, CT: computed tomography, MRI: Magnetic resonance imaging, ICT: intra-cranial tumor, aPTT: activated
partial thromboplastin time, INR: international normalized ratio, NIHSS: National Institutes of Health Stroke Scale, mRS: modified Rankin

Scale.

Figure 1: Obstruction is observed in the narrowing of the middle cerebral artery (A), and after advancing the microcatheter (B) to the
distal part of the obstruction, recanalization (C) was achieved by removing the clot with the help of aspiration and a retriever stent.

area. In this case, the catheter was parked as proximal to
the thrombus as possible. At this stage, a superselective
angiogram was performed to see the relationship between
the catheter and the thrombus (Figure 1). This treatment
procedure was performed in accordance with the European
Stroke Organization guidelines (13).

All patients in both treatment groups were kept under ob-
servation in the stroke intensive care unit due to the impor-
tance of close monitoring of the process. In addition, control
cranial CT scans were performed on the patients 24 hours

after treatment. Antiplatelet therapy and low-dose subcuta-
neous heparin (25000 IU/5 ml, Pharmada, Istanbul, Turki-
ye) were started in all patients without bleeding on CT scan.

Patient records were scanned from the archives and risk
factors were assessed. These were age, sex, HT, diabe-
tes mellitus (DM), smoking status, hypercholesterolaemia,
heart disease, AF (Table 2). We also examined patients al-
ready taking antiplatelets to determine the drugs’ effects on
ICH and the effectiveness of the treatment.
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Statistical Methods

Statistical evaluation was performed using SPSS 18.0. The
minimum and maximum values of the descriptive statistics,
numbers, percentages of categorical variables, average of
numeric variables, standard deviation, hydrangea, percen-
tile 25 (Q1), and percentile 75 (Q3) were presented. The
normal distribution of variables was examined using visual
(histogram and probability graphics) and analytical (Kol-
mogorov-Smirnov and Shapiro-Wilk tests) methods. The
Mann-Whitney U Test was used in two independent group
comparisons in which no normal distribution condition was
provided for numerical variables. The Students’-test was
performed when the normal distribution was provided. For
independent multiple-group comparisons, an analysis of
variance (ANOVA) was applied when the assumption of nor-
mal distribution was met, whereas the Kruskal-Wallis test
was utilized when this assumption was not satisfied. In the
post hoc analyses, the Mann-Whitney Test was performed
using the Bonferroni correction. The chi-squared test was
performed for binary and multiple comparisons of the cat-
egorical variables, the Fisher’s Exact Test was performed
for binary comparisons not provided by the chi-squared
condition, and the Multi-Eyed Fisher’s Extermination Test

Table 2. Demographics and Vascular Risk Factors of Patients
Treated With Intravenous and Intraarterial t-PA.

Intra- Intra-
Characteristics venous arterial p

(n=51) (n=56)
Mean age (Year+SD) 67.5+11.6 70.2+9.7 0.674
Hypertension, n (%) 37 (71.2) 41 (73.2) 0.291
Diabetes mellitus, n (%) 18 (34.6) 15(26.8) 0.167
Hypercholesterolemia, n (%) 20 (38.5) 12 (21.4) 0.678
Current smokers, n (%) 10 (19.2) 15(26.8) 0.259
Atrial fibrillation, n% 14 (26.9) 19(33.9) 0.229
Heart disease, n (%) 26 (50.0) 41 (73.2) 0.141

SD: standard deviation, Mann Whitney Test

was used for multiple comparisons. For correlations that did
not meet the normal distribution condition, Spearman’s co-
efficient test statistic was used in relation to the numerical
values. P values less than 0.05 were considered significant.

RESULTS

The patients’ mRS scores on day 90 and NIHSS scores on
days 1-7 were evaluated. The incidences of recanalization
and ICH are presented in the Table 3. Although in the IA
group had NIHSS and mRS scores that were higher than
the scores of the IV group at the starting point, the improved
results were better in the |IA group. The recanalization rate
was higher in the IA group (p<0.001, Table 3). The rate of
ICH complications was similar in both groups. Although sur-
vival times were similar for both groups, they were better in
the IA group (Figure 2).

In the 1A group, the highest glucose values were found in
those with ICH and in those who had recanalization (p =
0.018 and p = 0.004, respectively, Table 4). In the 1A group,
the improved NIHSS and mRS scores were correlated with
low glucose values (p = 0.002 and p = 0.001, respectively,
Table 4).

Kaplan-Meier Survival Curve: I1A-tPA vs IV-tPA
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Figure 2: Results of Intra-arterial tPA and Intravenous tPA
groups according to Kapla-Meier curve.

Table 3. Data on primary outcomes (scores on mRS at day 90 and NIHSS on days 1-7) and incidences of recanalization and ICH.

1A Group (n=56) IV Group (n=51) p
NIHSS, (score+SD) Start 17.245.62 15.86+2.27 0.106*
Day one 14 (8.5-18) 12 (8-15) 0.049°
Day seven 6 (4-12) 8 (6-12) 0.103°
mRS, (Q1-Q3) Start 5 (4-5) 3 (3-4) <0.001¢
Three months 1(0-3) 2(1-3) 0.051¢
Recanalization After treatment 41 (73.2%) 20 (39.2%) <0.001F
Hemorrhage After treatment 10 (17.9%) 10 (19.6%) 0.817F

ICH: intracranial hemorrhage, IA: intra-arterial, IV: intra-venosus, NIHSS: National Institutes of Health Stroke Scale, mRS: modified Rankin
Scale, #Student T Test, ® Anova, © Mann Whitney Test, ° Kruskal Wallis Test, £ Fisher’s Extermination Test, 7 chi-square Test, @ Multi-Eyed

Fisher’s Extermination Test, " Spearman Test
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Table 4. In the IA treatment group; the relationship between
hemorrhage, re-canalization, re-occlusion, NIHSS and mRS
treatment results and glucose values.

Table 5. Relationship of alteplase dose with hemorrhage, re-ca-
nalization, re-occlusion, NIHSS and mRS treatment outcomes
in the 1A treatment group.

IA Group Glucose Findings p IA-Alteplase Dosage Group
Levels (n=56, MeantSD) 20 and 20 and above,
Hemorrhage Nope 124.78+24.98 0.018* under, (n=24) (n=32) P
Yes 146.2+25.93 NIHSS 15.54+5.94 18.44+51  0.055*
. izati A
Re-canalization Nope 145.07+18.2 0.004 l;IHSIS Treatment 11.5 (8-155) 17 (11-20.5) 0.011°
Yes 122.59::26.32 esult
Post-recanalization Nope 128.47+26.85 > mRS Treatment 5(3-8) 8(4-18)  0.020°
Yes 131214 Result 4(3.5-5) 5(4-5)  0.042°
Re-occlusion Nope 128.35:24.69  0.819* Hemorrhage 23 (95.8) 24 (75)
Yes 131.2+42.97 23 (95.8) 23(71.9) 0.032°
NIHSS Treatment  Nope 154.88+14.46 0.002* Re-canalization 1(42) 9 (28.1)
mRS Treatment Nope 154+13.77 0.0014 2(8.3) 3(94)
Result Yes 123.74+25.31 Post-recanalization 4 (16.7) 11 (34.4) 0.139°
IA: intra-arterial, SD: standard deviation, NIHSS: National Insti- 20 (83.3) 21 (65.6)
tutes of Health Stroke Scale, mRS: modified Rankin Scale, * Stu- Re-occlusion 22 (91.7) 31 (96.9) >
dent T Test, * Analysis could not be performed because the number 283) 131

of patients was not sufficient.

The patients in the IA treatment group who were given an
alteplase dose of 20 mg or less had the most improved
scores on the first day, at the end of the first week, and at
the end of the third month of the study (p = 0.011, p = 0.020,
and p = 0.007, respectively, Table 5). The decreased rate of
ICH was found to be statistically significant in the IA patients
who received alteplase doses of 20 mg or less (p = 0.032,
Table 5).

DISCUSSION

Many studies have emphasized the importance of IA-throm-
bolysis for the treatment of AIS. This study showed that pa-
tients with AIS at various locations who received only IAT
treatment had better functional outcomes than those who
received only IVT treatment. In addition, this study showed
that symptomatic ICH did not differ significantly between
the treatment groups.

The IV administration of thrombolytic, or IVT, is one of the
most well proven beneficial treatments for the emergency
management of ischemic stroke (5). A local IA infusion of
thrombolytic, or IAT, might also be beneficial for ischemic
stroke patients. For patients who are not eligible for IVT,
IAT is advised if initiated within six hours of a stroke onset
caused by a blockage in the MCA (6, 7). Nonetheless, com-
parative studies evaluating the effectiveness of IAT versus
IVT are currently limited.

Ciccone and Valvassori evaluated the clinical outcomes
of 362 patients who were randomly treated with IVT or IAT.

IA: intra-arterial; NIHSS: National Institutes of Health Stroke
Scale; mRS: modified Rankin Scale, #Student T Test, 8 Mann
Whitney Test, © Fisher’s Extermination Test, ° chi-square Test,

* Analysis could not be performed because the number of patients
was not sufficient.

The distribution of patients in both treatment groups was
equal. In this study, they evaluated the disability-free sur-
vival rates of the patients. The 90-day survival rates were
similar in both groups at 30%. In conclusion, they showed
that IAT was not superior to standard therapy (14). Similarly,
in the two randomized studies by Ducrocq et al. (15) and
Ciccone et al. (9), a significant difference in favorable out-
comes between IAT or IVT in conjunction with therapy was
not found. In contrast, four studies with different numbers of
subjects found more favorable outcomes with IAT than with
IVT in patients with AIS (16-19).

In the present study, the IA group had more favorable NI-
HSS scores than the IV group. In this study, by the end
of the three-month period, the IA group dropped from 17
points to 6 points, and the IV group dropped from 15 points
to 8 points. In addition, over the three-month period, the
mRS scores in the IA group dropped from 5 points to 1 point,
and the 1V group dropped 3 points to 2 points.

Saver et al. (20) emphasized the importance of administer-
ing speedy endovascular therapy with thrombectomy in pa-
tients who have achieved reperfusion. In the present study,
such patients were taken into treatment with in 45 minutes
(from the emergency department to groin puncture) in the
IA-tPA group. This study showed that IA treatments applied
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sooner after a stroke resulted in higher recanalization rates
than IA treatments applied later after a stroke (p<0.05).
However, there was no relationship between recanalization
and treatment time in the IV group. The precise process by
which bridging therapy enhances functional recovery has
not yet been elucidated (21). Although the present study
showed that the recanalization rates in the |A group were
very high and were associated with improved NIHSS and
mRS scores, these rates did not correlate with the improved
scores. This study has highlighted that improved reperfu-
sion was not a guarantee of clinical efficacy.

The primary objective in managing AlS is to restore circu-
lation by reopening vessels that have been blocked (22).
Recanalization can be attained by IV or IAT. Among patients
receiving IVT, the overall rate of vessel reopening is around
46%; however, success drops significantly when the block-
age involves a major artery (23-26). In the present study’s
IV group, the overall recanalization rate was 39.2%. Some
studies have indicated that IAT tends to result in more ef-
fective vessel reopening compared to IVT (10, 18, 27). This
study revealed that the IA group achieved significantly
greater recanalization rates than the IV group (p = 0.001).

Recent studies on IAT have reported rates of ICH ranging
from 0% to 33% (17, 28). Multiple studies have demonstrat-
ed that the incidence of symptomatic hemorrhage does not
significantly differ between the treatment options (9, 14,
15). In this study, the IAT group experienced an ICH rate
of 17.9%, yet no symptomatic hemorrhages were observed.
The decreased rate of ICH was found to be statistically sig-
nificantly in 1A patients who received alteplase doses of 20
mg or less (p = 0.032). In addition, the patients who re-
ceived the IA treatment and who were given alteplase dos-
es of 20 mg or less had the most improved scores.

Different studies have observed differences between func-
tional outcomes and risk factors in AlS patients. Ping Yu’s
research indicated that patients with better functional out-
comes tended to be older, had a lower proportion of males,
and showed a higher prevalence of AF, coronary heart
disease, and DM. In addition to the different functional out-
comes, clinical characteristics and smoking status of the pa-
tients also differed. These patients also had irregularities in
terms of medication use (29). According to Tziomalos et al.,
factors such as older age, previous ischemic stroke and ad-
mission NIHSS score predicted poor outcomes at discharge
as independent factors, while previous statin therapy was
linked to more favorable outcomes (30-33). Individuals with
stress-induced hyperglycemia experienced strokes that
were more severe compared to those without this condi-
tion (32). In the IA group in the present study, the highest
glucose value was found in those with the ICH and in those
who had recanalization (respectively, p = 0.018 and p =
0.004, Table 4). In the IA group, the most improved NIHSS

and mRS scores were correlated with lower glucose values
(respectively, p = 0.002 and p = 0.001, Table 4).

This study’s limitation was that the number of participants
was restricted by the single-center nature of the study.

In conclusion, the use of immediate IAT as sole treatment
for AIS patients is not only safer but also more effective than
IVT alone in restoring blood flow, significantly reducing disa-
bility and increasing the percentage of individuals achieving
functional independence three months after stroke.
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Amag: El tercihinin belirlenmesi amaciyla en sik uygulanan anketlerden biri Edinburgh El Tercihi Anketi (EETA)’dir. Bu anketin gtincelligini
yitirmis maddeler icerdigi dustinuldugu igin Fazio Lateralite Envanteri (FLE) gibi modernize alternatifler olusturulmustur. Calismamizin amaci
FLE’nin Turkce glivenilirlik ve gegerlilik analizini yaparak tlkemizde de uygulanabilirligini dlgmektir.
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Gerec ve Yontemler: FLE nin orijinal versiyonunun Turkce cevirisi Beaton prosediirline gore gergeklestirildi. Yaslari 18-34 arasinda degisen
255 (iniversite 6grencisine es deger (paralel) formlar yéntemi ile Tiirkge versiyonu bulunan EETA ve FLE uyguland. ilk test uygulamasindan
3 hafta sonra test-tekrar test yontemi ile her iki test tekrar edildi. Anketlerin sonuglari EETA igin lateralite katsayisi (LQ skoru), FLE igin
Lateralite indeksi (Li) kullanilarak hesaplandi. Anket sonuglarina gére katilimcilar sag el baskin, sol el baskin ve ambidekstroz olarak
gruplandirildi.

Bulgular: Paralel formlar yéntemine gore ilk ve ikinci uygulamalarda FLE ve EETA formlarinin paralel (es deger) olduklari gértimustdr
(p=0.690 ve 0.566). Test-tekrar test ydntemine gére Li1, Li2 ve LQ1, LQ2 degerlerinin yiiksek derecede iliskili oldugu belirlendi (r=0.80).
Calismamizda FLE i¢in glvenirlik katsayisi 0.904, EETA icin 0.947 olarak saptandi. Birinci uygulamada FLE’nin kapsam gecerliligi 0.846,
ikinci uygulamada ise 0.800 olarak bulundu. Katilimcilarin gruplandiriimasinda FLE ve EETA arasinda yaklagik %90 uyum oldugu saptandi.

Sonuc: Calismamizda elde edilen veriler, FLE'nin Turkge versiyonunun gegerli ve guvenilir bir yontem oldugunu gostermektedir. Bundan
sonra yapilacak klinik arastirmalarda el tercihinin belirlenmesinde FLE'nin de kullanilabilecegini 6nermekteyiz.

Anahtar Sozciikler: Edinburgh el tercihi anketi, fazio lateralite envanteri, gecerlilik, glvenilirlik, lateralite
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ABSTRACT

Aim: The Edinburgh Handedness Inventory (EHI) is the most widely used tool for determining handedness. However, due to its potentially
outdated items, modern alternatives like the Fazio Laterality Inventory (FLI) have emerged. This study aimed to evaluate the reliability and
validity of the FLI in Turkish and explore its applicability in Turkiye.

Material and Methods: The FLI was translated into Turkish following the Beaton procedure. Both the Turkish versions of the EHI and FLI
were administered to 255 university students aged 18-34 years using the parallel forms method. After three weeks, the tests were repeated
for test-retest method. Handedness was determined by calculating the laterality quotient (LQ) for EHI and the laterality index (LI) for FLI,
classifying participants as right-handed, left-handed, or ambidextrous.

Results: According to the parallel forms method, it was observed that the FLI and EHI forms were parallel in the first and second applications
(p=0.690 and 0.566). According to the test-retest method, it was determined that LI1, LI2 and LQ1, LQ2 values were highly correlated
(r=0.80). The reliability coefficient was 0.904 for the FLI and 0.947 for EHI. The content validity of the FLI was 0.846 for the first administration
and 0.800 for the second. Approximately 90% agreement was found between the FLI and EHI in the grouping of participants.

Conclusion: The data obtained in our study show that the Turkish version of the FLI is a valid and reliable method. So we suggest that the
FLI can be used to determine hand preference in future studies.

Keywords: Edinburgh handedness inventory, fazio laterality inventory, laterality, reliability, validity
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Fazio Lateralite Envanteri'nin Tiirkcesi

El tercihi kisinin belirli bir isi yaparken bir eli yerine diger eli-
ni kullanma yéniindeki dogal egilimi olarak tanimlanir (1, 2).
El tercihinin beyindeki dominant dil boélgesiyle iligkili oldu-
du, sag elini kullanan bireylerin beyinlerindeki dil bdlgesinin
bulundugu dominant hemisferin sol hemisfer, sol el baskin
kisilerinse dominant dil hemisferinin sag hemisfer oldugu
saptanmistir (3). Beyindeki bellek isleme slreclerinde de
el tercihiyle iligkili olarak beyinde fonksiyonel asimetri oldu-
gunu gobsteren calismalar vardir (4). El tercihinin beyindeki
fonksiyonel asimetriyle iligkisi olmasinin yani sira genetik
ve cevresel faktorlerle de iliskili olabilecegi ileri strtimugstur
(5-7). Bu tip arastirmalarda dominant hemisferin belirlen-
mesi amaciyla kisilerin dominant el tercihini belirlemek icin,
kisilere hangi el baskin oldugunun sorulmasinin yani sira,
kisileri belli eylemleri yaparken gdzlemlemek veya katilim-
cilara anket uygulamalari yapmak gibi yéntemler uygulan-
maktadir (1, 8). Uygulama kolayhgi, hizh uygulanabilmesi
ve dislik maliyetli olmasi sebebiyle en sik kullanilan yén-
tem anket uygulamalaridir (9).

Edinburgh el tercihi anketi, el tercihinin belirlenmesinde en
sik kullanilan anketlerden biridir (10). Belirli eylemler igin
hangi elin tercih edildiginin sorgulandigi Edinburgh EI Terci-
hi Anketi’nde el tercihiyle ilgili 10 soruya ek olarak dominant
ayagin belirlenmesi igin bir soru ve dominant géz kullani-
minin belirlenmesi i¢in bir soru yer alr (11). Edinburgh EI
Tercihi Anketi'nde gunimiizde sik kullaniimayan “stipirge
kullanim1”, “kibrit yakma” gibi gtincelligini yitirmis maddeler
oldugu, egitim seviyesi dusik bireyler tarafindan anlasila-
bilirliginin zor olabilecegi ve cevaplama sekli olarak kisilere
asin uclu cevaplama secenekleri (“her zaman sag el”, “her
zaman sol el” gibi) sunmasi bakimindan eksiklikleri olabile-
cegi duslincesiyle Fazio ve ark. tarafindan modernize bir al-
ternatif anket olarak Fazio Lateralite Envanteri gelistirilmis-
tir (12). Gahismamizin amaci, Fazio Lateralite Envanteri’nin
Turkge gecerlilik ve guvenilirlik analizini yaparak tlkemizde
de uygulanabilirligini test etmektir.

GEREC ve YONTEMLER

Calismamiz igin Zonguldak Biilent Ecevit Universitesi Giri-
simsel Olmayan Kilinik Arastirmalar Etik Kurulu’ndan onay
alinmistir (Karar No: 2024/04). Anketin orijinal versiyonunu
gelistiren yazar Rachel Fazio ile iletisime gecilerek anketin
Tarkce’ye cevrilerek gecerlilik ve guvenilirlik analizinin yapi-
lacagi ¢alismamiz igin onay alinmistir.

Calismamizda, geviri islemi Beaton prosedurtine gore ger-
ceklestiriimigtir (13). Fazio Lateralite Envanteri’nin orijinal
ingilizce versiyonu ana dili Turkce olan bilingual iki aras-
tirmaci ve ana dili ingilizce olan bilingual bir arastirmaci ta-
rafindan Tirkge’ye cevrilmistir. Sonraki adimda, Turkce’ye
gevrilen anket, ana dili ingilizce olan iki bilingual arastirmaci
tarafindan tekrar ingilizce’ye gevrilmistir. Bu geviriler kar-

silagtirilarak anketin nihai versiyonu olusturulmustur. Bu
anket 30 kisiye uygulanarak maddelerin anlasilirhgi test
edilmis, bu ilk uygulama ¢alismadaki istatistiksel analizlerin
disinda birakilmigtir.

Calismamiza yaslari 18-34 arasinda degisen (ortalama
yas: 20.27), herhangi bir Ust ekstremite patolojisi olmayan
255 (iniversite 6grencisi dahil edilmistir. ilk uygulamada tim
katilimcilara ayni anda bilgilendirilmis génilli onam formu,
demografik bilgilerin kaydedildigi bir form, Turkce versiyonu
bulunan Edinburgh El Tercihi Anketi (14) ve calismamizda
cevirisi yapilmis Fazio Lateralite Envanteri (EK-1) dagitil-
mis, paralel formlar yontemiyle katimcilardan es zamanl
olarak bu formlari doldurmalari istenmistir. ilk uygulamadan
3 hafta sonra test-tekrar test metodu ile ayni katimcilara
dort form tekrar dagitiimig, katilimcilardan anketleri tekrar
doldurmalari istenmistir.

Anketlerin Degerlendirilmesi

Orijinal Edinburgh EI Tercihi Anketi el tercihinin sorgulandi-
g1 10 maddeden olusan bir ankettir (11). Katilimcilardan her
bir eylem icin sorunun karsisinda bulunan sol ve sag sutu-
nuna + isareti koymalari istenir. Kisinin eger o eylem igin
glcll bir sag el tercihi varsa sag el sitununa ++, zayif ter-
cihi varsa +, gucli bir sol el tercihi varsa sol el sutununa ++,
zayif bir sol el tercihi varsa +, eger belirgin bir tercihi yoksa
her iki sutuna birer + koymasi istenir (11). Ankette bulunan
iki sutundaki artilar toplanarak R ve L degerleri elde edilir.
(R-L)/(R+L)x100 formili ile Lateralite Katsayisi (LQ skoru)
olarak bilinen bir deger hesaplanir. LQ skoru -100 ila +100
arasinda degisir (11). Galismamizda Edinburgh El Tercihi
Anketi'nin besli Likert tipi cevaplama segenekleri bulunan
versiyonu kullaniimistir (14). Bu ankette “her zaman sag el”
kutucuguna isaret koyan katihmci sag situna ++ koymus,
“genellikle sag el” kutucuguna isaret koyan katihmci sag su-
tuna +, “her iki taraf esit kullanim” kutucuguna isaret koyan
katilimci sag ve sol sttuna birer + koymus gibi degerlendiri-
lerek LQ skoru hesaplamasi calismamizda da uygulanmig-
tir. Kisinin sag el baskin, sol el baskin ya da ambidekstroz
oldugunun belirlenmesi i¢in literatirde LQ skoru’nda degi-
sik cut-off degerleri kullaniimigtir (9, 15, 16). Ancak guveni-
lir araligin 50-70 oldugu belirlenmistir (17). Calismamizda
cut-off degeri olarak 60 alinmis, LQ skoru -100 ile -61 olan-
lar solak, -60 ile +60 arasi ambidekstroz ve 61-100 arasi
degerleri olanlar sag el baskin olarak gruplandiriimigtir (9).
Edinburgh EI Tercihi Anketi icin Geschwind Skoru olarak
isimlendirilen bagka bir skorlama sistemi daha bulunmakta-
dir. Bu skorlama sisteminde “her zaman sol el” kutucuguna
isaret koyan kullanici -10, “genellikle sol el” kutucugu -5,
“her iki el esit kullanim” kutucugu 0, “genellikle sag el” kutu-
cugu +5, “her zaman sag el” kutucugu +10 olarak puanlanir.
Her bir soru icin alinan puanlar toplandiginda, Geschwind
skoru elde edilir, Geschwind Skoru -100 ile +100 arasinda
degisir. Calismamizda katihmcilarin Geschwind skorlari da
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hesaplanmistir. Geschwind skoru 20 ile 100 arasi olanlar
sag el baskin, -15 ile 15 arasinda olanlar ambidekstroz ve
-20 ile -100 arasinda olanlar sol el baskin olarak gruplandi-
riimigtir (18, 19).

Fazio Lateralite Envanteri 10 maddeden olusan ve 10 mad-
dedeki her bir eylem igin kiginin sag el kullanma ytzdesi-
nin yazmasini istendigi bir ankettir (12). Ornegin katilimci
yazi yazmak i¢in her zaman sag elini kullaniyorsa anketteki
maddenin karsisina %100, her zaman sol elini kullaniyor-
sa %0 yazmaldir. Anketteki 10 maddenin karsisina yazilan
yiizde degerlerinin aritmetik ortalamasi Lateralite indeksi
(L) degerini verir. Lateralite indeksi’ne gére katiimcilarin
sag el baskin, sol el baskin ve ambidekstroz olarak grup-
landiriimasi igin Fazio ve ark.’nin ¢calismalarinda énerdikleri
cut-off degerleri calismamizda da kullaniimig, ¢alismamiz-
da Lateralite indeksi degerleri %0-%48 olanlar sol el baskin,
%49-%59 olanlar ambidekstroz, %60-%100 olanlar sag el
baskin olarak gruplandiriimistir (12).

istatistiksel Analiz

Calismanin istatistiksel analizleri JAMOVI 2.3.28 paket
programi ile yapilmistir. Calismada nicel degiskenlerin nor-
mal dagihima uygunlugu Shapiro Wilk testi ile incelenmistir.
Degiskenlerin bagimh 2 grup karsilastirmalarinda normal
dagilim gosterip géstermemesine gore bagimh érneklem
t testi veya Wilcoxon testi kullaniimistir. Nicel degiskenler
arasi iliskiler Spearman ve Pearson korelasyon katsayisi
ile degerlendirilmistir. Olcek giivenirlikleri test-tekrar test,

paralel formlar yontemleri ile degerlendirilmistir. Ayni za-
manda Fazio Lateralite Envanteri icin Cronbach alfa glve-
nilirlik katsayisi hesaplanmigtir. Fazio Lateralite Envanteri
ile Edinburgh ElI Tercihi Anketi’nin karsilagtirimasi agir-
ikl Kappa katsayisi hesaplanarak degerlendirilmistir (za-
yif uyusma <0.20, kabul edilebilir uyusma 0.20-0.40, orta
derecede uyusma 0.40-0.60, iyi uyusma 0.60-0.80, ¢ok iyi
uyusma 0.80-1.00) (20). Calismadaki tim istatistiksel ana-
lizlerde p degeri 0.05’in altindaki sonuclar istatistiksel olarak
anlaml kabul edilmigtir.

BULGULAR

Calismamizda paralel formlar yéntemine gére ilk ve ikinci
uygulamalarda Fazio Lateralite Envanteri ve Edinburgh El
Tercihi Anketi formlarinin paralel (es deger) olduklari gordil-
mustir (p=0.690 ve 0.566). Test-tekrar test ydntemine gore,
ilk ve ikinci uygulamadan elde edilen Lateralite indeksi (L)
ve LQ Skoru degerleri yuksek derecede iligkiliydi (r=0.80)
(Tablo 1). Calismamizda Fazio Lateralite Envanteri igin
guvenilirlik katsayisi 0.904, ilk uygulamada Cronbach alfa
katsayisi 0.927, ikinci uygulamada ise 0.923 olarak saptan-
mustir. Edinburgh EI Tercihi Anketi’'nde LQ skoru i¢in 0.947,
Geschwind skoru igin 0.930 olarak bulunmustur. ilk uygu-
lamada Fazio Lateralite Envanteri icin kapsam gecerliligi
0.846, ikinci uygulamada 0.80 olarak saptanmistir. Katilm-
cilar belirlenen cut-off degerlerine gore gruplandirildiginda,
ilk uygulamada Lateralite indeksi ve LQ skoru arasinda
%92.1 uyum (agirlikli Kappa katsayisi=0.854) (Tablo 2),

Tablo 1: Fazio Lateralite Envanteri'ndeki Lateralite indeksi (Li), Edinburgh El Tercihi Anketi’ndeki Lateralite Katsayisi (LQ Skoru)

ve Geschwind Skoru Degerlerinin iligkisi

Li-1 Li-2 LQ-1 LQ-2 Geschwind-1  Geschwind-2
Li-1 1
Li-2 0.904* 1
LQ-1 0.846* 0.820* 1
LQ-2 0.817* 0.800* 0.947* 1
Geschwind-1 0.850* 0.828* 0.971* 0.928* 1
Geschwind-2 0.824* 0.820* 0.913* 0.965* 0.930* 1
*p<0.01
Tablo 2: ilk élgiimde Lateralite indeksi ve LQ skoru’na gére gruplarin dagihmi
Edinburgh EI Terc_:_ihi Anketi
LQ Skoru (llk Ol¢iim)
Sol el baskin Ambidekstroz  Sag el baskin Toplam
Fazio Lateralite Sol el baskin n (%) 19 (7.5) 3(1.2) 0 (0) 22 (8.6)
Envanteri Ambidekstroz n (%) 0 (0) 3(1.2) 3(1.2) 6 (2.4)
Lateralite indeksi  Sag el baskin n (%) 0 (0) 14 (5.5) 213 (83.5) 227 (89)
(Itk Olgtim) Toplam n (%) 19 (7.5) 20 (7.9) 216 (84.7) 255 (100)

Agirlikl Kappa Katsayisi: 0.854
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Tablo 3: ikinci 6lciimde Lateralite indeksi ve LQ Skoru’na gére gruplarin dagilimi

Edinburgh EIl Tercihi Anketi
LQ Skoru (ikinci Olgiim)

Sol el baskin  Ambidekstroz  Sag el baskin Total
Fazio Lateralite Sol el baskin n (%) 18 (7.1) 4 (1.6) 1(0.4) 23 (9)
Envanteri Ambidekstroz n (%) 0 (0) 5(2) 3(1.2) 8 (3.1)
Lateralite indeksi  Sag el baskin n (%) 1 (0.4) 17 (6.7) 206 (80.8) 224 (87.8)
(Ikinci Olgtim) T o
oplam n (%) 19 (7.5) 26 (10.2) 210 (82.4) 255 (100)
Agirlikl Kappa Katsayisi: 0.729
Tablo 4: ilk élgiimde Lateralite indeksi ve Geschwind Skoru’na gére gruplarin dagilimi
Edinburgh El Tercihi Anketi
Geschwind Skoru (ilk Olgiim)
Sol El Baskin  Ambidekstroz Sag El Baskin Toplam
Fazio Lateralite Sol el baskin n (%) 20 (7.8) 1(0.4) 1(0.4) 22 (8.6)
Envanteri Ambidekstroz n (%) 0 (0) 0 (0) 6 (2.4) 6 (2.4)
Lateralite indeksi  Sag el baskin n (%) 1(0.4) 1 (0.4) 225 (88.3) 227 (89)
(Itk Olgtim) Toplam n (%) 21 (8.2) 2(0.8) 232 (90.9) 255 (100)
Agirlikli Kappa Katsayisi: 0.859
Tablo 5: ikinci 6iciimde Lateralite indeksi ve Geschwind Skoru’na gére gruplarin dagilimi
Edinburgh El Tercihi Anketi
Geschwind Skoru (ikinci Olgiim)
Sol El Baskin Ambidekstroz  Sag El Baskin Toplam
Fazio Lateralite Sol el baskin n (%) 20 (7.9) 2(0.8) 1(0.4) 23 (9)
Envanteri Ambidekstroz n (%) 0 (0) 1(0.4) 7(2.7) 8 (3.1)
Lateralite indeksi  Sag el baskin n (%) 2(0.8) 1(0.4) 221 (86.7) 224 (87.8)
(Ikinci Olgtim) -
Toplam n (%) 22 (8.7) 4 (1.6) 229 (89.9) 255 (100)

Agirhkl Kappa Katsayisi: 0.825

ikinci uygulamada ise %89.8 uyum (agirlikli Kappa katsa-
yis1=0.729) (Tablo 3) gézlenmistir. Katilimcilar Lateralite
indeksi ve Gescwhind Skoru’na gére gruplandirildiginda ilk
uygulamada iki gruplandirma arasinda %96.1 uyum (agir-
likli Kappa katsayisi=0.859) (Tablo 4), ikinci uygulamada
%94.9 uyum (agirhikh Kappa katsayisi=0.825) (Tablo 5) ol-
dugu goérulmustar.

TARTISMA

Calismamizda 10 maddeden olusan Fazio Lateralite En-
vanteri’nin Tlrkge cevirisinin paralel formlar yéntemi ve
test-tekrar test yontemiyle gecerlilik ve guvenilirlik analizi
yapimistir.

Fazio Lateralite Envanteri’nde katilimcilara sorulan sorula-
rin cevaplarinin ylzde olarak istenmesinin, katilmcilara ikili
ya da besli Likert tipi cevaplama sec¢enegdi sunan anketle-
re gore esneklik saglayarak daha genis bir aralikta cevap

verme olanagi sundugu sdylenebilir. Ornegin calismamizda
Fazio Lateralite Envanteri’nin ilk uygulamasinda verilen ce-
vaplarda katilimcilarin 0-100 arasinda bulunan 101 sayidan
49’unu kullanmis oldugu saptandi. Bu sayi, katihmcilarin
daha fazla se¢enek sunuldugunda esnek cevap verdiklerini
dogrulamaktadir.

Calismamizda Fazio Lateralite Envanteri’nin guvenirligini
6lgmek icin paralel formlar yéntemi ve test-tekrar test yén-
temi kullanilmigtir (21). Test-tekrar test yénteminde iki 6lcek
uygulamasi arasi sure yapilan ¢alismalarda 2-4 hafta ola-
rak 6nerilmis, calismamizda da 3 hafta sonra ayni dlgekler
ikinci kez uygulanmistir (21). Calismamizda Fazio Laterali-
te Envanteri’nin guivenirlik katsayisi 0.904 olarak saptanmig
olup ilk uygulamada Cronbach alfa katsayisi 0.927, ikinci
uygulamada ise 0.923 olarak saptanmistir. Fazio ve ark.,
calismalarinda gelistirdikleri anketin i¢ tutarlihgini degerlen-
dirmisler, Cronbach alfa katsayisini 0.943 olarak saptamis-
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lardir (12). Dragan ve ark.’nin Fazio Lateralite Envanteri’nin
Lehge cevirisinin glvenilirlik analizini yaptig bir calismada
ise, anketin yine ic¢ tutarliigi degerlendirilerek Cronbach
alfa katsayisi 0.947 olarak saptanmistir (22). Bu degerler
calismamizda elde edilen katsaylya yakin olup benzer se-
kilde yuksektir.

Gegerlilik analizi icin Dragan ve ark. Fazio Lateralite En-
vanteri’nin Lehge cevirisini yaptiklari calismada, LQ skoru
ile Lateralite indeksi degerleri arasindaki korelasyon degeri
0.757 bulunmustur (22). Fazio ve ark. calismalarindaysa
bu deger 0.517 olarak saptanmistir (12). Calismamizda LQ
skoru ve Lateralite indeksi degerleri arasindaki korelasyon
ilk uygulamada 0.846, ikinci uygulamada ise 0.80 bulun-
mustur. Bu deger énceki ¢alismalardan yuksek olup 6rnek-
lemimizin demografik zelliklerine, farkli bir dilde, farkl po-
pllasyonda uygulanmis olmasina bagh olabilir.

Fazio Lateralite Envanteri ve Edinburgh El Tercihi Anke-
ti'ne gbre yapilan gruplandirmalar arasindaki yiksek uyum
(%90) her iki anketin de el tercihini belirlemede basarih
oldugunu gdstermektedir. Bu karsilastirmalarda birinci ve
ikinci 6lcumlerde agirlikli Kappa degeri 0.70 Uzerinde sap-
tanmig olup iki anket iyi derecede uyum gostermistir.

Yapilan ¢alismalar insanlarin yaklasik %90’inin sag el bas-
kin oldugunu gdéstermektedir (1, 23). Calismamizda ilk uy-
gulamada Edinburgh El Tercihi Anketi’nde LQ skoruna gére
yapilan gruplandirmada %84.7, ikinci uygulamada %82.4;
Geschwind skoruna gére yapilan gruplandirmada ilk 6lgiim-
de %90.9, ikinci 6lcimde %89.9 olarak benzer degerler bu-
lunmustur. LQ skoruna gére yapilan gruplandirmada daha
dusik yuzde bulunmasi ¢alismamizda alinan cut-off dege-
rine bagh olabilir. Fazio Lateralite Envanteri’ne gére yapilan
gruplandirmada da sag el baskin kisi sayisi, ilk élcimde
%89, ikinci élglimde %87.8 olarak saptanmistir. Bu degerler
6nceki calismalarla uyumludur (1, 22).

Calismamizda ambidekstroz kisi sayisi Edinburgh El Terci-
hi Anketi’ndeki LQ skorlamasina gére ilk 6lcimde 20 (%7.9),
ikinci 6lcimde 26 (%10.2) saptanmistir. Geschwind skor-
lamasina gore ise ilk élcimde 2 (%0.8), ikinci 6lcimde ise
4 kisi (%1.6) ambidekstroz olarak gruplandiriimistir. Fazio
Lateralite Envanteri’nde ise bu deger 6 (%2.4) ve 8 (%3.1)
olarak bulunmustur. Geshwind skorlamasinda ve Lateralite
indeksi’ne goére ambidekstroz kisi gruplandinimasinda LQ
skoru’na gére daha dar bir aralik kullanilmistir. Fazio Late-
ralite Envanteri’ne gére daha dusik sayida ambidekstroz
kisi saptanmasi buna bagli olabilir. Barut ve ark. 633 kiside
yaptiklari bir calismada el tercihi icin Edinburgh El Tercihi
Anketi’ni uygulamiglar, Geschwind Skorlamasina gére de-
gerlendirerek ambidekstroz kisi sayisini 33 (%5.21) olarak
saptamiglardir (24). Bu farklilik ¢calismamizdaki katilimci
sayisinin daha dusik olmasina ve 6rneklem seciminin fark-
liigina bagl olabilir.

Kisilerin el tercihi; néral asimetri, genetik gibi biyolojik fak-
torlerin yani sira sosyokdlturel faktérlerden de etkilenebil-
mektedir (5, 7, 15). Calismamizda uygulanan Edinburgh EI
Tercihi Anketi'nde sorulan, “Size belirli aktiviteler icin belli
bir eli kullanmaya ydnelik 6zel egitim veya tesvik verildi mi?”
sorusuna 255 katihmcidan 15°i sag el kullanimi yoéniinde
aile tesvigi aldigini belirtmistir. El tercihiyle ilgili daha énce
yapilmis calismalarda, kisilerin 6zellikle yazi yazma eylemi
icin; sosyal baski, hastalik, amputasyon, kisilerin bireysel
motivasyonlari gibi cesitli sebeplerle el tercihinin degise-
bildigi saptanmis olup bu degisimlerin néral yapilar dahil
bircok faktorle iligkisine dair ¢alismalar glinimuzde de de-
vam etmektedir (6, 7). Bu calismalarda kisilere direkt olarak
hangi elini kullandigi sorulmasi disinda belirli aktiviteler icin
hangi elini kullandiginin gézlenmesi ya da sik olarak kul-
lanilan anket yéntemleri uygulanmaktadir (1, 8, 9). Bizim
calismamizda da bu anketlerden Fazio Lateralite Envante-
ri'nin Turkce cevirisinin gecerlilik ve guvenilirlik analizi yapil-
mistir. Bu ¢alismayla, diger anketlere bir alternatif sunarak
Tarkee literatire katki yaptigimizi disinmekteyiz.

Calismamizda Fazio Lateralite Envanteri ortalama yasi
20.27 olan 255 Universite dgrencisinde uygulanmistir. An-
ketin gesitli yas gruplarini ve gesitli egitim diizeylerini iceren
bir 6rneklemde uygulanmamis olmasi ¢alismamizin limitas-
yonu olarak degerlendirilebilir.

Sonug olarak, ¢alismamizda Turkce’ye gevrilen Fazio Late-
ralite Envanteri’nin Turkce versiyonunun gecerli ve guvenilir
bir yéntem oldugu saptanmistir. Bundan sonra yapilacak
calismalarda el tercihinin belirlenmesinde diger anketlere
alternatif olarak Fazio Lateralite Envanteri’nin de kullanila-
bilecegini 6nermekteyiz.
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EK-1
FAZIO LATERALITE ENVANTERI
YONERGELER
Eylem %
Yazi yazmak

Resim ¢izmek

Merhaba ya da gule gule derken el sallamak

TV kumandasi kullanmak

Parmak siklatmak

Kasinan burnu kasimak

Uzaktaki bir seyi isaret etmek

Bir nesne firlatmak

Bir nesneyi almak icin uzanmak

Cekic kullanmak

Litfen asagidaki eylemler icin SAG elinizi kullandiginiz siirenin yiizdesini (%0 ila %100) belirtiniz. Litfen her soruyu cevaplayiniz;
ancak, bir nesne veya eylemle ilgili deneyiminiz yoksa bos birakiniz. Ornegin, bir top atmak icin neredeyse her zaman sag elinizi
kullaniyorsaniz, bosluga “98” yaziniz. Ancak, bu eylem icin her zaman sol elinizi kullaniyorsaniz, o zaman bosluga “0” yaziniz.

Kendimin ... olduguna inaniyorum:

[0 Sag el baskin

O Sol el baskin

O Ambidekstroz (her iki elini de esit sekilde kullanan)

Yanitlariniz omzunuzdaki, kolunuzdaki veya elinizdeki bir saglik sorunundan (6rn. amputasyon, yaralanma, artrit, paralizi,
felg, vb.) etkileniyor mu?

O Evet O Hayir
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ABSTRACT

Aim: This study aims to examine the relationship between the personal, obstetric, and gynecological characteristics of postmenopausal
women who have undergone endometrial biopsy and their risks for endometrial cancer, along with their biopsy results.

Material and Methods: This study was conducted by retrospectively analyzing the sociodemographic, obstetric, and gynecological
characteristics, endometrial cancer risk factors, existing medical conditions, clinical presentations, and biopsy results of 66 women who met
the study criteria. According to the study criteria, the data of these women (who applied to the hospital with postmenopausal bleeding and
underwent endometrial biopsy in the last three years [January 2020 - January 2023]) were accessed through the hospital's documentation
system between February and June 2023.

Results: The mean age of the women included in the study was 54.50+7.99 years, with 63.6% having completed primary education. The
most common medical conditions identified were hypertension (19.7%), thyroid disease (12.1%), and diabetes mellitus (9.1%). Endometrial
biopsy results indicated that 92.4% of the women had benign findings. Women diagnosed with cancer or polyps were found to have similar
characteristics to those with benign outcomes but lower rates of tamoxifen use, alcohol consumption, and smoking.

Conclusion: According to the results of this study, the identified risk factors for endometrial cancer in women included obesity, endometrial
hyperplasia, smoking, alcohol consumption, and tamoxifen use. Health professionals working in women’s health should develop educational,
activity, and awareness programs to promote healthy lifestyle behaviors. Frequent monitoring of high-risk women and the joint evaluation of
gynecological cancers and chronic diseases will be effective strategies for managing these patients.

Keywords: Postmenopausal period, women, endometrial biopsy, endometrial cancer
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0z
Amac: Bu calismanin amaci, endometrial biyopsi uygulanan postmenopozal kadinlarin kisisel, obstetrik ve jinekolojik &zellikleri ile
endometrial kanser riskleri ve biyopsi sonuglari arasindaki iligkiyi incelemekiir.

Gerec ve Yontemler: Bu ¢alisma, calisma kriterlerini karsilayan 66 kadinin sosyodemografik, obstetrik ve jinekolojik 6zelliklerini, endometrial
kanser risk faktorlerini, mevcut tibbi durumlarini, klinik sunumlarini ve biyopsi sonuclarini retrospektif olarak analiz ederek yirGtilmustdr.
Calisma kriterlerine gére bu kadinlarin (son ti¢ yilda [Ocak 2020 - Ocak 2023] postmenopozal kanama ile hastaneye basvurmus ve endometrial
biyopsi yapilmis olan) verilerine hastanenin dékiimantasyon sistemi Gizerinden Subat ve Haziran 2023 tarihleri arasinda ulagiimistir.

Bulgular: Calismaya dahil edilen kadinlarin ortalama yasi 54,50+7,99 yil olup, %63,6's! ilk6gretimi tamamlamistir. Tanimlanan en yaygin
tibbi durumlar hipertansiyon (%19,7), tiroid hastaligi (%12,1) ve diabetes mellitus (%9,1) idi. Endometrial biyopsi sonuclari kadinlarin
%92,4'Unun iyi huylu bulgulara sahip oldugunu goésterdi. Kanser veya polip teshisi konulan kadinlarin iyi huylu sonuglari olanlara benzer
Ozelliklere sahip oldugu ancak daha disuk tamoksifen kullanim oranlari, alkol tiketimi ve sigara icme oranlarina sahip oldugu bulunmustur.

Sonug: Bu calismanin sonuglarina gore, kadinlarda endometrial kanser igin belirlenen risk faktérleri arasinda obezite, endometrial hiperplazi,

sigara icme, alkol tlketimi ve tamoksifen kullanimi yer aldi. Kadin saghgi alaninda calisan saglik profesyonelleri, saglikli yasam tarzi
davraniglarini tesvik etmek icin egitim, aktivite ve farkindalik programlari gelistirmelidir. Yuksek riskli kadinlarin sik sik izlenmesi ve jinekolojik

kanserler ile kronik hastaliklarin ortak degerlendiriimesi, bu hastalarin yénetimi icin etkili stratejiler olacaktir.

Anahtar Soézciikler: Postmenopozal dénem, kadin, endometrial biyopsi, endometrial kanser

INTRODUCTION

Abnormal uterine bleeding (AUB) is a prevalent and com-
plex issue in women’s health, encompassing bleeding out-
side of the menstrual cycle, excessive menstrual bleeding,
or postmenopausal bleeding (1,2). Postmenopausal bleed-
ing (PMB) refers to bleeding that occurs one year after the
cessation of menstruation, with the perception of abnormal-
ity often being subjective (3,4). Although PMB is frequently
attributed to atrophic endometrium, the possibility of ma-
lignancy, which accounts for approximately 10% of cases,
necessitates thorough evaluation (4-7). Endometrial biopsy
is the most commonly used, reliable, and effective method
for obtaining histopathological diagnosis during endometrial
assessments (5-8). While hyperplasias in women are ob-
served in 1-6% of cases during the premenopausal period,
this rate rises to 15% in the postmenopausal period, with
bleeding being the primary symptom (8-10).

Globally, the most common cancers in women are breast,
cervical, thyroid, and liver cancers, whereas in Turkey, the
five most common cancers are breast, thyroid, colorectal,
corpus, and lung cancers (11). Endometrial cancer, which
originates from the endometrium and is also referred to
as corpus or uterine cancer, is the most common gyneco-
logical cancer, accounting for 11.1% of cases, particularly
among postmenopausal women, both in developed coun-
tries and in Turkey (2,5,10-12).

Several risk factors have been identified for endometrial
cancer, including nulliparity, early menarche, late meno-
pause, obesity, diabetes mellitus (DM), hormone replace-
ment therapy (HRT), tamoxifen use, familial predisposition,
and polycystic ovary syndrome. Estrogen plays a clear role
in the development of the disease. Vaginal bleeding is the
most frequent clinical presentation (8,12).

Raising awareness among women regarding the factors
associated with endometrial cancer and encouraging them
to seek medical attention promptly in response to abnormal
bodily changes is crucial, as early diagnosis and treatment
improve outcomes.

This study aims to retrospectively examine the relationship
between the personal, obstetric, and gynecological charac-
teristics of women presenting with postmenopausal bleed-
ing and their risks for endometrial cancer, along with their
endometrial biopsy results, over the past three years (Janu-
ary 2020—January 2023).

MATERIALS and METHODS

This study was conducted at Zonguldak Maternity and
Child Diseases Hospital between February and June
2023. Permission has been obtained from the director of
the institution where this research will be conducted and
from the Provincial Health Directorate to which it is affili-
ated (03.06.2023), and there is ethics committee approval
from the ethics committee of Zonguldak Bilent Ecevit Unv
Non-Interventional Clinical Research Ethics Board ( Num-
ber: 2023-02, Date: 25.01.2023 ). The study population con-
sisted of all women who presented with postmenopausal
bleeding and underwent endometrial biopsy at the hospital
within the last three years (January 2020-January 2023).
The sample included 66 women who met the inclusion crite-
ria and whose data were accessible through the hospital’s
written records. The sociodemographic information (age,
education), obstetric and gynecological history (parity, age
at first pregnancy, age at menopause, breastfeeding sta-
tus), endometrial cancer risk factors [family history, Body
Mass Index (BMI), smoking and alcohol use, tamoxifen use,
Hormone Replacement Therapy (HRT)], existing medical
conditions, clinical presentations, and biopsy results were
retrospectively reviewed from the hospital records.
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Inclusion Criteria: Women in the postmenopausal period
who presented with bleeding and underwent endometrial
biopsy and who did not have any mental disabilities or dis-
eases requiring intensive psychiatric treatment.

Exclusion Criteria: Women not in the postmenopausal pe-
riod, those whose bleeding was of cervical origin, those with
insufficient biopsy samples, and women with mental retar-
dation or diseases requiring intensive psychiatric treatment.

Dependent Variables: Risk factors for endometrial cancer
in postmenopausal women.

Independent Variables: Endometrial biopsy results of
postmenopausal women.

Statistical Analysis

The data obtained in the study were analyzed using SPSS
22 (Statistical Package for the Social Sciences for Windows
22). Descriptive statistics are given with mean and stand-
ard deviation or frequency and percent. The conformity
of quantitative data to normal distribution was tested with
Shapiro-Wilk test and graphical examinations. Independent
groups t test was used in comparisons between two groups
of quantitative variables showing normal distribution. Statis-
tical significance was accepted as p<0.05.

RESULTS

The demographic and clinical characteristics of the women
in the study revealed that the mean age was 54.50+7.99
years, with 63.6% having completed primary education.
The most commonly diagnosed conditions were hyperten-
sion (19.7%), thyroid disease (12.1%), and diabetes melli-
tus (9.1%). Among postmenopausal women presenting with
endometrial bleeding, 60.7% reported no other complaints,
while 25.8% were found to have endometrial thickening.
Additionally, 92.4% of the women had benign biopsy results
(Table 1). The mean Body Mass Index (BMI) of the women
was 30.33 +5.11kg/m?2.

The average age at first pregnancy for women with benign
endometrial biopsy results was 20.20+5.92 years, while
their average age at menopause was 50.03+3.74 years.
The average number of pregnancies was 2.73+1.52, with
an average of 2.45+1.583 living children. The average num-
ber of miscarriages was 0.28+0.66, stillbirths 0.03+0.18,
and ectopic pregnancies 0.03+0.25.

When examining the endometrial cancer risk factors in
women with benign biopsy results, one had a history of
breast cancer, and another had a history of bladder cancer.
Neither of these women had a family history of endometrial
cancer. Among the six women with a family history of en-
dometrial cancer, five had mothers, and one had a sibling
diagnosed with this condition. Regarding other reasons for
hospital visits or biopsies aside from bleeding, the most

common reason was endometrial thickening, observed in
16 women (26.7%). In terms of Body Mass Index (BMI),
half of the group was classified as obese (BMI =30, n=31).
Among these, three women were classified as third-degree
obese, six as second-degree obese, and 22 as first-degree
obese (Table 2).

According to the endometrial biopsy results, women diag-
nosed with cancer (CA) or polyps had an average age at
first pregnancy of 22.66+4.08 years and an average age
at menopause of 50.50+2.88 years. The average number
of pregnancies was 2.66+0.81, and the average number of
living children was 2.33+1.03. The average number of mis-
carriages was 1.00+1.67.

Table 1: Distribution of Women According to Some
Demographic and Disease Characteristics

Findings (n=66)
Sociodemographic Data
Age (Year+ SD)54.5+7.99
BMI (kg/m?+SD)30.33 +5.11

Education Level n (%)
Primary School 42 (63.6)
High School 13 (19.7)
No Schooling 6 9.1)
University and Above 5 (7.6)
Biopsy Results n (%)
Benign 61 (92.4)
CA 4 (6.1)
Polyp 1 (1.5)
Reason for Hospit_al Visit/Biopsy n %)
(Other than Bleeding)

No Other Complaint 40 (60.7)
Endometrial Thickening 17 (25.8)
Follow-up 3 (4.5)
Myoma 3 (4.5)
Other 3 (4.5)
Existing Conditions* n (%)
Hypertension 13 (19.7)
Thyroid Disease (12.1)
Diabetes Mellitus (DM) (9.1)
Heart Disease 45

Cholesterol

Breast Cancer

Bladder Cancer

Iron Deficiency

Rheumatic Disease

alalalajlalalwlo|lo

Psychiatric Disease

* Multiple responses were provided.
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Table 2: Distribution of Women Characteristics

Diagnosed with CA or Polyps

Women Characteristics RCeI::;.tsBi(zZ?(;) Acc9rding to Endometrial P
Biopsy Results (n=6)

Obstetric and Gynecological History

Age at First Pregnancy (year+ SD) 20.20+5.92 22.66+4.08 p=0.325"*

Age at Menopause (year+ SD) 50.03+3.74 50.50+2.88 p=0.768*

Number of Pregnancies (number + SD) 2.73+1.52 2.66+0.81 p=0.917*

Number of Living Children (number + SD) 2.45+1.53 2.33+1.03 p=0.857*

Number of Miscarriages (number + SD) 0.28+0.66 1.00+1.67 p=0.344*

Number of Stillbirths (number + SD) 0.03+0.18 - p=0.656*

Curettage - -

Number of Ectopic Pregnancies (number + SD) 0.03+0.25 - p=0.755*

Risk Factors for Endometrial Cancer n (%) n (%)

Tamoxifen Use 3 (5) 1 (16.7) p=0.253"*

History of HRT Use 3 (5) 0 (0) p=0.575*

Smoking 6 (10) 1 (16.7) p=0.613*

Alcohol 6 (10) 1 (16.7) p=0.613*

Family History 6 (10) 0 (0) p=0.417*

BMI (kg/m?+SD) 30.55+5.18 29.47+4.12 p=0.686*

Reason for Hospital Visit/Biopsy (Other than Bleeding) n (%) n (%)

No Other Complaint 36 (60) 5 (83.3)

Endometrial Thickening 16 (26.7) 1 (16.7)

Follow-up 3 (5) 0 (0)

Myoma 3 (5) 0 (0)

Other 3 (5) 0 (0)

Independent Sample T-test*
* Participants may have met more than one criteria.

When examining the endometrial cancer risk factors in
women with biopsy-confirmed CA or polyps, it was noted
that 20% (1 woman) used tamoxifen, 16.7% (1 woman)
smoked, and 16.7% (1 woman) consumed alcohol. These
three risk factors were more prevalent in this group than in
women with benign biopsy results. None of these women
had a family history of endometrial cancer. Among other
reasons for hospital visits or biopsies, the most common
was endometrial hyperplasia, identified in 16.7% (1 woman)
of the cases. Half of the women in this group were classi-
fied as obese (n=3). Among the obese women, two were
classified as first-degree obese and one as second-degree
obese (Table 2).

According to the findings of the study, when women with
clean biopsy results were compared with women diag-
nosed with cancer or polyps, no statistically significant dif-
ference was found in terms of both obstetric and gyneco-
logical characteristics and endometrial cancer risk factors.
(p<0.05). (Table 2).

DISCUSSION

In this study, data from 66 patients who presented with
postmenopausal bleeding and underwent endometrial biop-
sy within the last three years (2020-2023) were evaluated
in terms of endometrial cancer risk factors. The reasons for
performing biopsies were identified as complaints of bleed-
ing in 60.7% of the women and endometrial thickening in
25.8%. The biopsy results showed that 92.4% of the wom-
en had benign findings, while 6.1% were diagnosed with
endometrial cancer. The average age of the patients was
54, and their average BMI was 30. In addition, it was deter-
mined that the obstetric and gynecological characteristics
(age at first pregnancy, age at menopause, number of preg-
nancies, number of living children, number of miscarriages,
number of stillbirths and ectopic pregnancies) of women
with benign biopsy results were similar to those of women
with diagnosed CA or polyps, and there was no statistically
significant difference between them.
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In Zhao et al.’s retrospective study, patients with endome-
trial hyperplasia were found to have a higher risk of devel-
oping endometrial cancer, especially among women over
the age of 50, those with a BMI =25 kg/m?, diabetes, hyper-
tension, and advanced hyperplasia. The study emphasized
the importance of early diagnosis and treatment in high-risk
patients (9). The incidence of endometrial cancer increas-
es with age, peaking in the postmenopausal period (60-70
years). The American College of Obstetricians and Gyne-
cologists (ACOG) has set the age of 45 as the threshold for
endometrial cancer screening (13). Our study results align
with the literature.

The BMI of all women included in the study who presented
with postmenopausal bleeding fell within the obese range,
and the BMI characteristics of women with benign and
malignant results were similar. Studies have shown that
obesity and diabetes are significant risk factors for endo-
metrial cancer (14-16). For every 5 kg/m? increase in BMI,
the risk of endometrial cancer increases by 1.6 times (9).
Raffone et al. and Garzon et al. demonstrated that obesi-
ty increases the risk of death associated with endometrial
cancer (17,18). This increased risk is due to adipose tissue
being a source of estrogen in the body, leading to the ef-
fects of excessive endogenous estrogen on the endome-
trium, which in turn causes endometrial hyperplasia and
cancer (9,17,18). Studies have also found that when insulin
resistance is high, the relative risks of endometrial hyper-
plasia and cancer increase, and when BMI is =25 kg/m?,
progesterone treatment becomes less effective and more
prone to recurrence (19,20). Therefore, weight control is
essential during treatment and follow-up. While simple hy-
pertension does not increase the risk of endometrial cancer,
it often leads to complications with obesity and diabetes.
Controlling weight, blood sugar and blood pressure early
on is crucial, particularly for improving the prognosis of pa-
tients (21,22). Although diabetes mellitus (DM) is known to
be a risk factor for endometrial cancer, none of the women
diagnosed with cancer or polyps in this study had diabetes.
However, consistent with the literature, half of the women
diagnosed with endometrial cancer were obese and had en-
dometrial hyperplasia.

When examining the risk factors for women diagnosed with
endometrial cancer, it was found that 16.7% (1 woman)
used tamoxifen, 16.7% (1 woman) smoked, and 16.7% (1
woman) consumed alcohol. These three risk factors were
found to be more prevalent among women with endome-
trial cancer than among women with benign results, but no
statistically significant difference was found between them.
Several risk factors for endometrial cancer have been iden-
tified in epidemiological and retrospective studies, including

nulliparity, late menopause, obesity, smoking, alcohol con-
sumption, diabetes mellitus, unopposed estrogen therapy,
tamoxifen use, and polycystic ovary syndrome. Underlying
hyperplasia also poses a risk for progression to cancer
(8,16,23-25). Our study findings are consistent with the lit-
erature.

One of this study’s primary limitations is its relatively small
sample size due to its retrospective design. Additionally, the
data are limited to those obtained from a single state hos-
pital. The information on family history was based solely on
patients’ self-reported disclosures of endometrial cancer in
their families during medical consultations, which may lead
to missing data in the system. Furthermore, retrospective
data on breastfeeding status were not available, and there-
fore, no statistical calculations could be made regarding this
variable.

The findings of this study indicate that obesity, endometrial
hyperplasia, smoking, alcohol consumption, and tamoxifen
use are risk factors associated with endometrial cancer in
women. Endometrial cancer, similar to trends in developed
countries, is the most common gynecological cancer. Wom-
en with endometrial cancer typically present with bleeding,
which allows for early diagnosis and, consequently, a better
prognosis. However, the incidence and mortality rates as-
sociated with this disease are rising. Factors contributing
to the increasing prevalence of endometrial cancer include
rising obesity rates, the absence of an effective screening
test, longer life expectancies, late menopause, infrequent
routine gynecological exams in asymptomatic women, and
the increasing use of tamoxifen, estrogen, smoking, alco-
hol, and the prevalence of diseases such as diabetes and
hypertension.

Identifying these risk factors is crucial for preventing the
disease, especially in high-risk women. Accordingly, health-
care professionals working in women'’s health should de-
velop educational, activity-based, and awareness-raising
programs to promote healthy lifestyle behaviors. Frequent
monitoring of at-risk women and joint evaluation of gyneco-
logical cancers and chronic diseases will also be effective
in improving outcomes.
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GRAPHICAL ABSTRACT

We recommend that chest pain should be questioned when allergy, anaphylaxis and angioedema develop in patients
receiving chemotherapeutic drugs and that they should be alert for Kounis Syndrome

Kounis Syndrome is an acute coronary
condition that arises during allergic or
anaphylactic reactions. In this report, we
present a case of anaphylaxis while receiving
paclitaxel treatment for lung malignancy in
the chemotherapy unit and the diagnosis of
Type 2 Kounis Syndrome was established in
the emergency department.

Patients with Kounis Syndrome typically
present to the emergency department with
cardiac symptoms associated with either
acute or chronic allergic reactions. If left
untreated, Kounis Syndrome can result in
cardiorespiratory arrest or sudden death. Our
case represents Type 2 Kounis Syndrome
because of ST segment elevation in inferior

From the perspective of public health and
patient benefit, cardiac toxicity,
cardiovascular hypersensitivity, and Kounis
Syndrome are three critical conditions in
cardio-oncology that every general
practitioner and specialist should be aware
of.

leads and occlusion in coronary angiography.
Previously reported cases in the literature
were Type 1 Kounis Syndrome and our case
is Type 2 Kounis Syndrome. Therefore, this
case report is a rare case report. Our case is a
rare case report because the culprit vessel of
inferior wall ST segment elevation was not
the right coronary artery (RCA) but the
circumflex artery (CX).

I~

—

\
|
|
\
|
|
=

Baycan Kus, Mehmet Uzun, Necmi Baykan,
Harun Cifci, Merve irem Atici

Kus B et al. A Rare Clinic Related to Paclitaxel
Use... Med J West Black Sea 2025;9(1).

Medical Journal of Western Black Sea

ABSTRACT

Paclitaxel is a member of the taxane class of chemotherapy medications and is utilized in the treatment of ovarian, breast, advanced non-
small cell lung cancer, and Kaposi's Sarcoma associated with AIDS. Hypersensitivity reactions are relatively common and may range from
mild clinical manifestations to severe, treatment-resistant, and even fatal outcomes. Approximately 30% of patients receiving taxane-based
chemotherapeutic agents experience such reactions. Proposed pathophysiological mechanisms include IgE-mediated anaphylaxis—char-
acterized by elevated serum tryptase levels—direct activation of mast cells and/or basophils, and the involvement of the complement cas-
cade. Kounis syndrome is an acute coronary condition that arises during allergic or anaphylactic reactions. In the pathogenesis of Kounis
syndrome, a variety of inflammatory mediators are thought to be involved, including proteases, tryptase, arachidonic acid metabolites,
platelet-activating factor, as well as various cytokines and chemokines released during mast cell activation. The incidence in patients un-
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dergoing an allergic, hypersensitive, anaphylactic, or anaphylactoid reaction ranges from 1.1% to 3.4%. The most common heart complaint
during application is chest pain (incidence: 86.6%). Diagnosing Kounis syndrome in the emergency department can be challenging due
to the variety of clinical symptoms. It should rely on the presence of cardiovascular, allergic, or anaphylactic symptoms and signs, along
with supporting evidence from laboratory tests, electrocardiograms, echocardiograms, and angiograms. In this report, we present a case of
anaphylaxis while receiving paclitaxel treatment for lung malignancy in the chemotherapy unit and the diagnosis of Type 2 Kounis syndrome
was established in the emergency department. Our case represents Type 2 Kounis syndrome because of ST segment elevation in inferior
leads and occlusion in coronary angiography. Previously reported cases in the literature were Type 1 Kounis syndrome and our case is Type
2 Kounis syndrome. Therefore, this is a rare case report.

Our case is a rare case report because the culprit vessel of inferior wall ST segment elevation was not the right coronary artery but the
circumflex artery.

Keywords: Anaphylaxis, Kounis Syndrome, lung adenocarcinoma, paclitaxel

GRAFIKSEL OZET

Kemoterapoétik ila¢ kullanan hastalarda alerji, anafilaksi veya anjiyoodem gelistiginde, gogiis agris1 sorgulanmal ve
hekimler Kounis Sendromu acisindan dikkatli olmalidir

Kounis Sendromu, alerjik veya anafilaktik
reaksiyonlar sirasinda gelisen akut bir
koroner durumdur. Bu olgu sunumunda,
kemoterapi tinitesinde akciger malignitesi
nedeniyle paklitaksel tedavisi alirken gelisen
anafilaksi vakasi ve acil serviste Tip 2
Kounis Sendromu tanisinin konulmast
sunulmustur.

Kounis sendromu (KS) olan hastalar
genellikle akut veya kronik alerjik
reakstyonlarla iligkili kardiyak semptomlarla
acil servise bagvururlar. Tedavi edilmedigi
takdirde Kounis sendromu,
kardiyorespiratuvar arrest veya ani 0liime yol
acabilir. Olgumuz, inferior derivasyonlarda
ST segment yiikselmesi ve koroner
anjiyografide okliizyon saptanmasi nedeniyle

Halk saglig1 ve hasta yarar agisindan
kardiyak toksisite, kardiyovaskiiler
hipersensitivite ve Kounis Sendromu,
kardiyo-onkolojide her pratisyen hekimin ve
uzmanin farkinda olmasi gereken ii¢ kritik
durumdur.

Tip 2 Kounis sendromunu temsil etmektedir.
iteratiirde daha 6nce bildirilen vakalar
genellikle Tip 1 Kounis sendromu olup,
bizim olgumuz Tip 2 Kounis sendromudur.
Bu nedenle, sunulan olgu nadir gériilen bir
olgu olarak degerlendirilmektedir. Vakamiz,
inferior duvar ST segment yiikselmesinin
sorumlu damarinin sag koroner arter (RCA)
degil, sirkumfleks arter (CX) olmasi
nedeniyle de nadir bir vaka raporudur.

Baycan Kus, Mehmet Uzun, Necmi Baykan,
Harun Cifci, Merve Irem Atici

Kus B ve ark. Paklitaksel Kullanimu ile flgili

Bat1 Karadeniz T1p Dergisi
p E Nadir.... Bat1 Karadeniz Tip Dergisi 2025;9(1)

oz

Paklitaksel, taksan sinifi kemoterapi ilaglarinin bir Giyesidir ve over, meme, ileri evre kigik hiicreli digi akciger kanseri ile AIDS'e bagh Kaposi
Sarkomu’nun tedavisinde kullaniimaktadir. Asirn duyarlilik reaksiyonlari nispeten yaygindir ve hafif klinik bulgulardan siddetli, tedaviye
direncli ve hatta fatal sonuglara kadar genis bir spektrumda gézlemlenebilir. Taksan bazli kemoterapétik ajanlar alan hastalarin yaklasik
%30’unda bu tir reaksiyonlar meydana gelmektedir. One siiriilen patofizyolojik mekanizmalar arasinda IgE aracili anafilaksi, serum triptaz
dlzeylerinin artisi ile karakterize mast hiicreleri ve/veya bazofillerin dogrudan aktivasyonu ve kompleman sisteminin devreye girmesi yer
almaktadir. Kounis Sendromu, alerjik veya anafilaktik reaksiyonlar sirasinda gelisen akut bir koroner durumdur. Kounis Sendromu’nun
patogenezinde, mast hilicresi aktivasyonu sirasinda salinan proteazlar, triptaz, arasidonik asit tirevleri, trombosit aktive edici faktor, cesitli
sitokinler ve kemokinler gibi farkli inflamatuvar mediatérlerin rol oynadigi distnilmektedir. Alerjik, hipersensitif, anafilaktik veya anafilaktoid
reaksiyon geciren hastalarda insidans %1,1 ile %3,4 arasinda degismektedir. Uygulama sirasinda en sik gorilen kalp sikayeti gégus
agrisidir (insidans: %86,6). Acil serviste Kounis Sendromu’nun tanisi, gesitli klinik semptomlar nedeniyle zorlu olabilir. Tani, kardiyovaskdler,
alerjik veya anafilaktik semptomlarin ve bulgularin varligina ve laboratuvar testleri, elektrokardiyogram, ekokardiyogram ve anjiyogramdan
elde edilen destekleyici kanitlara dayanmalidir. Bu raporda, kemoterapi tnitesinde akciger malignitesi nedeniyle paklitaksel tedavisi alirken
gelisen anafilaksi vakasi ve acil serviste Tip 2 Kounis Sendromu tanisinin konulmasi sunulmustur. Vakamiz, inferior derivasyonlarda ST
segment ylkselmesi ve koroner anjiyografide tikaniklik olmasi nedeniyle Tip 2 Kounis Sendromu’nu temsil etmektedir. Literatlirde daha énce
bildirilen vakalar Tip 1 Kounis Sendromu iken, vakamiz Tip 2 Kounis Sendromu’dur. Bu nedenle, bu nadir bir olgu sunumudur.

Vakamiz, inferior duvar ST segment ylkselmesinin sorumlu damarinin sag koroner arter degil, sirkumfleks arter olmasi nedeniyle de nadir
bir vaka raporudur.

Anahtar Sézciikler: Akciger adenokarsinomu, anaflaksi, Kounis Sendromu, paklitaksel
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INTRODUCTION

Anaphylaxis is a severe, life-threatening systemic allergic
reaction that manifests with various clinical symptoms such
as urticaria, respiratory distress, nausea, vomiting, diar-
rhea, and hypotension (1). The annual incidence of severe,
life-threatening anaphylaxis with circulatory symptoms is
roughly 7.9 to 9.6 cases per 100,000 people (2).

Kounis Syndrome (KS) is an acute coronary syndrome
triggered by allergic or anaphylactic reactions. Inflamma-
tory mediators released during mast cell degranulation,
along with those derived from the interaction of other im-
mune cells such as T lymphocytes, macrophages, eosino-
phils, and platelets, play a pivotal role in the pathogenesis
of KS. Substances including chymase—which acts as a
conversion enzyme —tryptase, histamine, and arachidonic
acid derivatives may contribute to acute ischemic events
by promoting coronary vasospasm, atheromatous plaque
erosion or rupture, and platelet activation. Importantly, KS
is not limited to the coronary arteries; it may also involve
cerebral, mesenteric, and peripheral vascular beds (3). The
incidence in patients undergoing an allergic, hypersensitive,
anaphylactic, or anaphylactoid reaction ranges from 1.1%
to 3.4% (4). Three types of KS have been described so far:

1. Type | or MINOCA type (myocardial infarction with non-
obstructive coronary arteries), which affects 76.6% of
patients with normal or nearly normal coronary arteries
and is induced by histamine, chymase, or arachidonic
acid products (leukotrienes, platelet- activating factor).

2. Type ll, which affects 22.3% of patients with quiescent
preexisting coronary disease and is induced by the
same factors as type | plus platelet activation.

3. Type lll is a less common variant, affecting approxi-
mately 5.1% of patients, and is characterized by the de-
velopment of stent thrombosis (subtype llla) and/or in-
stent restenosis (subtype IlIb). This form is associated
with hypersensitivity reactions triggered by various fac-
tors, including stent polymers, metallic components of
the stent, eluted pharmacologic agents, dual antiplatelet
therapies, and environmental exposures (5,6).

The most common heart complaint during application
is chest pain (incidence: 86.6%). Diagnosing KS in the
emergency department can be challenging due to the va-

Table 1: Possible Triggers of Kounis Syndrome

riety of clinical symptoms. It should rely on the presence
of cardiovascular, allergic, or anaphylactic symptoms and
signs, along with supporting evidence from laboratory tests,
electrocardiograms, echocardiograms, and angiograms
(7). The most common cause of KS is drugs (8) (Table 1).
Paclitaxel is a member of the taxane class of chemother-
apy medications and is utilized in the treatment of ovarian,
breast, advanced non-small cell lung cancer, and Kaposi’s
Sarcoma associated with AIDS. Although mild allergic re-
actions such as skin flushing, rash and itching are common,
serious allergic reactions such as anaphylaxis, angioedema
and heart attacks are uncommon side effects. Hypersensi-
tivity reactions are relatively common and may range from
mild clinical manifestations to severe, treatment-resistant,
and even fatal outcomes. Approximately 30% of patients re-
ceiving taxane-based chemotherapeutic agents experience
such reactions. Proposed pathophysiological mechanisms
include IgE-mediated anaphylaxis—characterized by ele-
vated serum tryptase levels—direct activation of mast cells
and/or basophils, and the involvement of the complement
cascade (9). Over 300 cases of KS following exposure to
various agents have been reported (2). Although the inci-
dence of KS is quite low, the number of paclitaxel-related
KS cases reported in the literature is even lower (10, 11).

In this report, we present a case of anaphylaxis while receiv-
ing paclitaxel treatment for lung malignancy in the chemo-
therapy unit and the diagnosis of Type 2 Kounis Syndrome
was established in the emergency department.

CASE

A 62-year-old man with diabetes mellitus, chronic viral
hepatitis and non-small cell lung cancer (adenocarcinoma),
with no known history of allergies, was diagnosed with lung
cancer about 45 days ago. He was admitted to the chemo-
therapy unit to receive the second dose of carboplatin and
paclitaxel one month after his first chemotherapy session.
Although he was premedicated with dexamethasone, he
developed anaphylaxis during the paclitaxel infusion and
was immediately admitted to the emergency department
(ED) after receiving adrenaline, pheniramine, dexametha-
sone, and methylprednisolone in the chemotherapy unit. At
the time of admission to the emergency department, the
blood pressure was 131/88 mmHg, pulse rate was 88/min,
respiratory rate was 16/min, fingertip oxygen saturation was

Allergic patients Drug reactions

Environmental exposure

Angioedema Antibiotics
Bronchial asthma Anaesthetics
Urticaria Radio contrast substances

Food allergies

Serum disease Corticosteroids

Bee stings
Anti bites (fire ants)
Latex contact (natural rubber)

Non-steroidal anti-inflammatory drugs
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98%, and temperature was 36.5°C. His general condition
was good and Glasgow Coma Scale Score was 15. The
patient had mild uvula edema, with no signs of angioede-
ma. Lung sounds were normal and urticarial eruptions were
present. The patient described typical chest pain and stated
that he had not experienced any chest pain prior to starting
chemotherapy. The anamnesis obtained from the patient’s
relatives also confirmed the patient’s statement. An electro-
cardiogram (ECG) was performed, showing ST segment el-
evation in the inferior leads and ST segment depression in
the reciprocal leads (Figure 1).The patient was immediately
consulted with the cardiology department and transferred to
the angiography unit for emergency coronary angiography.

Coronary angiography revealed a 100% occlusion of the
obtuse marginal artery (OMA) branch of the circumflex
artery (Figure 2, 3), and the angiography report indicated
that this occlusion was successfully opened. During the fol-
low-up, it was noted that oncologic treatment was planned
with the discontinuation of paclitaxel. According to the
hospital data system, carboplatin and pemetrexed were
administered in combination with dexamethasone and pre-
medication during the next chemotherapy. The treatment
continued with gemcitabine approximately 9 months later. It
was determined that brain metastases had developed, and
the patient also received radiotherapy. The patient was fol-
lowed up infrequently in the cardiology outpatient clinic for
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Figure 1: The ECG image of the patient showed ST elevation in the inferior leads and ST depression in the reciprocal leads,
indicating acute inferior myocardial ischemia.
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Figure 2: The coronary angiography report of the patient revealed a 100% occlusion of the obtuse marginal artery 3 (OMA3) branch
of the circumflex artery.
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Figure 3: The fluoroscopic image of the patient's coronary
angiography shows the area of occlusion, with the circled
region indicating a 100% occlusion of the OMAS (obtuse
marginal artery 3) branch.

11 months after the development of KS, but did not require
another coronary angiography. Approximately 11 months
later, two days after receiving chemotherapy, the patient
developed a cerebral hemorrhage due to a fall and passed
away after being followed up in the intensive care unit for a
period of time.

DISCUSSION

Drug antigens are linked to the formation of specific IgE af-
ter repeated exposure in patients, leading to sensitization
(12). Through the cross-linking of drug antigens to specif-
ic IgE via high-affinity IgE receptors on mast cells and/or
basophils, inflammatory mediators are released from these
cells. These mediators include vasoactive amines (hista-
mine), proteolytic enzymes (tryptase), arachidonic acid me-
tabolites (prostaglandins and leukotrienes), proteoglycans
(heparin) and some symptoms are caused by their release.
Organ systems such as cutaneous, respiratory, cardiovas-
cular and gastrointestinal systems may be affected and
deaths due to anaphylaxis may occur (13,14).

Early hypersensitivity reactions due to non-immunologic
mechanisms are reactions that may occur at the first en-
counter with the drug antigen without prior sensitization.
Mediator release from mast cells and/or basophils occurs
without a known IgE mechanism. The responsible mech-
anism is usually complement activation and/or direct me-
diator release. Clinical symptoms and signs are similar to
IgE-mediated reactions (15).

In the pathogenesis of KS, a variety of inflammatory me-
diators are thought to be involved, including proteases,
tryptase, arachidonic acid metabolites, platelet-activating
factor, as well as various cytokines and chemokines re-

leased during mast cell activation (5). Recent studies sug-
gest an increased risk of allergic reactions in patients with
similar pathogenesis, such as cancer, diabetes, viral hep-
atitis, and low immune sensitivity, as seen in our case. A
recently published study identified 31 immunophenotypes
associated with urticaria, with 4 showing a strong causal
relationship with the condition. Specifically, the presence
of HLA DR* CD4* activated T cells, expression of CD45 in
CD8 br, and increased HLA DR expression in plasmacytoid
dendritic cells have been associated with a heightened risk.
In contrast, CD8dim natural killer T (NKT) lymphocytes ap-
pear to exert a protective effect (16).

KS has been categorized into three distinct subtypes in the
literature (5, 6). Type | is characterized by coronary vasos-
pasm occurring in individuals with no underlying coronary
artery disease or identifiable cardiovascular risk factors,
and with angiographically normal coronary arteries. Type
Il refers to patients with pre-existing coronary atheroscle-
rosis, in whom an acute allergic reaction can trigger plaque
erosion or rupture, subsequently leading to acute myocar-
dial infarction. Type Il is associated with stent thrombosis
occurring after an allergic event in individuals who have
previously received a drug-eluting stent (17). Our case
represents Type 2 KS because of ST segment elevation in
inferior leads and occlusion in coronary angiography. Pre-
viously reported cases in the literature were Type 1 KS and
our case is Type 2 KS. Therefore, this case report is a rare
case report (10,11).

Patients with KS typically present to the emergency depart-
ment with cardiac symptoms associated with either acute or
chronic allergic reactions. The clinical picture may include
ischemic chest pain, dyspnea, coronary vasospasm, angi-
na pectoris, myocardial infarction, and syncope secondary
to heart failure. Common clinical signs of KS also comprise
cold extremities, pallor, palpitations, hypotension, tachycar-
dia, or bradycardia. If left untreated, KS can result in cardi-
orespiratory arrest or sudden death. In a study conducted
in the USA, it was reported that the prevalence of KS was
1.1% and it was responsible for 7% of hospital deaths (18).
Our case also had a fatal condition such as ST segment
elevation, but the patient survived because of early recog-
nition and rapid intervention. In patients exhibiting systemic
allergic reactions, KS should be carefully considered in the
differential diagnosis, particularly when clinical, electrocar-
diographic, echocardiographic, angiographic, or laboratory
findings suggest acute myocardial ischemia. A prior history
of atopic conditions or allergic episodes should be regard-
ed as a significant diagnostic indicator in such cases. Pa-
clitaxel, docetaxel and other taxanes are commonly used
agents in cancer treatment, and hypersensitivity reactions
to taxanes are common. In early studies with paclitaxel and
docetaxel, reactions of up to 30% were reported in patients.
Antihistamine (H1 and H2 histamine receptor antagonists)
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and corticosteroid premedication and slow infusion rates
reduced the rate of severe reactions to less than 10% (19).
However, it should be noted that severe hypersensitivity
reactions may occur with both paclitaxel and docetaxel de-
spite premedication. Symptoms typically begin within the
first few minutes of infusion and usually occur on the first
or second administration of the drug. Symptoms may in-
clude dyspnea, urticaria, flushing, severe pain in the back
or chest, gastrointestinal symptoms, hypo- or hypertension,
musculoskeletal pain, paresthesia and loss of conscious-
ness. There are also cases that report death (15,19).

Although cases of ischemic events or myocardial infarction
associated with paclitaxel use have been reported in the
literature, the majority of these patients had established
cardiovascular risk factors such as hypertension, a history
of smoking, or pre-existing coronary artery disease. These
confounding variables make it difficult to attribute the ob-
served cardiac effects solely to paclitaxel administration
(20). Conversely, reports involving patients who experi-
enced ischemic events in the absence of known coronary
artery disease or significant cardiovascular risk factors re-
main scarce (1). In our case, there was no history of coro-
nary artery disease and no previous symptoms suggestive
of acute coronary syndrome.

Hypersensitivity reactions to anticancer chemotherapy can
lead to discontinuation of first-line treatment options. Iden-
tification of these reactions can lead to rapid drug desen-
sitization and specific diagnosis and treatment. One study
investigated the symptoms seen in the presence of imme-
diate hypersensitivity reactions (IHSR) in patients receiv-
ing anticancer chemotherapy and found that urticaria was
more common with carboplatin, back pain with paclitaxel,
dyspnea with oxaliplatin and docetaxel, and cardiovascu-
lar symptoms with monoclonal antibodies (22). The debate
on the management of IHSR to paclitaxel continues and
various management approaches including desensitization
have been proposed. In a study of 425 patients, 29.2% of
patients experienced IHSR and 11.8% of them met the cri-
teria for anaphylaxis according to the Brighton scale. Of the
patients who experienced IHSR, 83.8% completed their
treatment by adding antihistamines, leukotriene blockers
and corticosteroids and also by slowing the infusion rate
(28). In our case, anaphylaxis developed despite desensi-
tization treatment and chest pain was observed in the fore-
ground. The medical oncology unit was informed about the
patient, our patient could not continue paclitaxel treatment
and the chemotherapeutic drug had to be changed.

It is known that ST segment elevations in the inferior leads
usually originate from the right coronary artery (RCA). Al-
though the ECG findings and coronary angiography findings
of our case seem to be contradictory, it has been reported
in the literature that the circumflex artery (CX) may be the

cause of inferior wall STEMI along with the RCA (24,25).
Our case is also rare that will contribute to the literature in
this respect.

There have been some reports of acute coronary syn-
dromes developing during paclitaxel use. However, many
patients also have other important risk factors for cardiovas-
cular diseases. Direct cardiotoxic damage was not reported
in these studies (26,27). Gemici et al. suggested that pacl-
itaxel has an allergic effect on the myocardium and causes
acute coronary syndrome (20). However, paclitaxel-related
Type 2 KS has been reported rarely in the literature. There-
fore, we think that our case will contribute to the literature.
We recommend that chest pain should be questioned when
allergy, anaphylaxis and angioedema develop in patients
receiving chemotherapeutic drugs and that they should be
alert for KS.

The 2022 European Society of Cardiology (ESC) guidelines
on cardio-oncology, developed in collaboration with the Eu-
ropean Hematology Association (EHA), the European Soci-
ety for Therapeutic Radiology and Oncology (ESTRO), and
the International Cardio-Oncology Society (IC-OS), do not
address hypersensitivity reactions or the coronary form of
KS associated with hypersensitivity. This omission is note-
worthy, given the frequent reports in the literature of hyper-
sensitivity reactions and KS as significant cardiovascular
side effects of cancer therapies (28).

From the perspective of public health and patient benefit,
cardiac toxicity, cardiovascular hypersensitivity, and Kou-
nis Syndrome are three critical conditions in cardio-oncolo-
gy that every general practitioner and specialist should be
aware of.
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GRAPHICAL ABSTRACT

Mirizzi syndrome is a rare complication of gallstone disease, and its intraoperative and postoperative
outcomes can be significantly enhanced through meticulous preoperative imaging and preparation.

Kayahan Eyiiboglu, Merve Aktas, Eyuboglu K et al. Type Il Mirizzi Syndrome..

Medical Joumal of Western Black Sea Mehmet Ulusahin, Nazim Agaoglu Med J West Black Sea. 2025;9(1).

ABSTRACT

Mirizzi syndrome (MS) is characterized by the blockage of the bile duct due to external compression caused by a large stone located in the
Hartmann pouch or cystic duct of the gallbladder. These patients present with obstructive jaundice accompanied by fever and right upper
quadrant pain. If it cannot be detected in the preoperative or intraoperative period, it may cause biliary tract injuries during surgery. In this
case, a 60-year-old female patient complains of abdominal pain, jaundice, nausea, and vomiting. This case report emphasizes the diagnostic
and surgical approach in type Il Mirizzi Syndrome and highlights the importance of preoperative imaging, contributing to the literature. ng
and was diagnosed with cholelithiasis and choledocholithiasis is presented. The diagnosis of Mirizzi syndrome was clarified with MR chol-
angiopancreatography (MRCP) after the procedure of endoscopic retrograde cholangiopancreatography (ERCP) for choledochal stone was
unsuccessful. Cholecystectomy, common bile duct (CBD) exploration, and T-tube drainage were performed on the patient for whom surgical
intervention was decided. The postoperative period ended uneventfully.
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Type II Mirizzi Syndrome

GRAFIKSEL OZET

Mirizzi sendromu, safra tagi hastaliginin nadir gériilen bir komplikasyonudur ve dikkatli preoperatif
gérintileme ve hazirlik ile intraoperatif ve postoperatif sonuglar 6nemli élgtide iyilestirilebilir.

Kayahan Eyiiboglu, Merve Aktas,
Mehmet Ulusahin, Nazim Agaoglu

Eyiboglu K ve ark. Type Il Mirizzi... Med
J West Black Sea. 2025;9(1).

Bati Karadeniz Tip Dergisi

oz

Mirizzi sendromu (MS), safra kesesinin Hartmann posu veya sistik kanalinda yer alan buyuk bir tagin distan basisinin neden oldugu safra
kanalinin tikanikhgiyla karakterizedir. Bu hastalarda, obstruktif sariliga eslik eden ates ve sag Ust kadranda agri gérulir. Eger preoperatif
veya intraoperatif dénemde tespit edilemezse, ameliyat sirasinda safra yollari yaralanmalarina sebebiyet verebilir. Bu makalede, karin
agrisi, sarilik, bulanti ve kusma sikayetleri olan ve kolesistit ve koledokolitiazis teshisi konulan 60 yasinda bir kadin hasta sunulmustur.
Mirizzi sendromu teshisi, koledok tasi nedeniyle yapilan endoskopik retrograd kolanjiyopankreatografi (ERCP) isleminin basarisiz olmasi
sonrasinda MR Kolanjiyopankreatografi (MRCP) ile netlestirilmistir. Cerrahi miidahaleye karar verilen hastaya kolesistektomi, ortak safra
kanal (CBD) eksplorasyonu ve T-tlip drenaji uygulanmistir. Hastanin postoperatif ddnemi komplikasyonsuz ge¢mistir. Bu olgu sunumu,
Tip Il Mirizzi Sendromu'nun tani ve cerrahi tedavisindeki yaklasimi ile preoperatif gértintilemenin 6nemini vurgulayarak literatire katki

saglamaktadir.

Anahtar Sozciikler: Mirizzi sendromu, kolelitiazis, koledok eksplorasyonu

INTRODUCTION

Gallstones (cholelithiasis) are a prevalent gastrointestinal
condition and are usually asymptomatic. Their incidence in-
creases significantly in certain populations, such as fertile
women aged forty to fifty and those with certain risk factors,
including obesity, rapid weight loss, or a family history of
gallstone disease. In most cases, gallstones remain clini-
cally silent; however, complications can arise when stones
migrate or obstruct biliary structures. Mirizzi Syndrome
(MS) is a rare, although potentially serious, consequence of
cholelithiasis. MS results from the common bile duct (CBD)
mechanical obstruction caused by a large gallstone located
in the infundibulum (Hartmann’s pouch) or cystic duct, lead-
ing to extrinsic compression and biliary obstruction.

Mirizzi Syndrome was first described by Pablo Luis Mirizzi
in 1948, who identified the syndrome as a significant cause
of obstructive jaundice due to external compression of the
bile duct. Since then, the syndrome has been further studied

and categorized. In 1982, McSherry et al. introduced two
categories of MS; subsequently, Csendes et al. broadened
this categorization in 1989 to include four subtypes. These
classifications aid in differentiating the extent of bile duct in-
volvement, encompassing the existence of cholecystobiliary
fistulas and the severity of biliary wall degradation (1).

The ethology of MS encompasses persistent inflammation,
fibrosis, and ultimately adhesion between the gallbladder
and biliary tree components, and it is considered an impor-
tant risk factor for bile duct injuries (2). Untreated cholelithia-
sis may eventually result in problems including cholecystitis,
choledocholithiasis, and Mirizzi Syndrome. The symptoms
generally include obstructive jaundice, right upper quadrant
pain, and fever. In some cases, the disease progresses in-
sidiously, making early diagnosis difficult. Especially dan-
gerous anatomic alterations make the surgical intervention
more complex and riskier. It is important to the importance
of preoperative determination of surgical strategies and
optimal surgical intervention when diagnosis is done at
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the time of operation, particularly for those whose classi-
fication was high grade (3). Advanced imaging techniques,
including Magnetic Resonance Cholangiopancreatography
(MRCP) and Endoscopic Retrograde Cholangiopancrea-
tography (ERCP), are essential for identifying and validat-
ing MS when traditional diagnostic methods are inadequate.

This case report highlights the diagnostic and therapeutic
challenges related to type Il Mirizzi Syndrome, focusing on
a 60-year-old female patient who presented with symptoms
of abdominal pain, jaundice, nausea, and vomiting. Imag-
ing modalities such as MRCP and ERCP were critical in
diagnosing the condition after initial interventions failed.
The surgical approach included cholecystectomy, common
bile duct exploration, and T-tube drainage, which resulted
in a successful recovery. This article highlights the impor-
tance of preoperative imaging and a multidisciplinary sur-
gical strategy to prevent problems like biliary damage and
postoperative morbidity. The objective is to enhance the
knowledge regarding the care of this rare event to improve
patient outcomes and address analogous circumstances in
clinical practice.

CASE REPORT

A 60-year-old female patient has come to the emergency
department complaining of upper abdominal pain and nau-
sea. The patient’s history revealed ongoing pain and loss of
appetite for several weeks.

Laboratory findings showed cholestasis: ALT 121 U/L, AST
62 U/L, GGT 328 U/, ALP 246 U/L, direct/total bilirubin
3.92/7.08 mg/dL. White blood cell count was 6.220 pul, and
CRP was 87.9. Initial abdominal ultrasonography showed
diffuse thickening of the gallbladder wall (5.5 mm), multiple
millimetric stones, and slight prominence in the intrahepatic
bile ducts. To clarify the preliminary diagnosis of obstructive
icterus, endoscopic retrograde cholangiopancreatography
(ERCP) was performed and revealed a stone approximate-
ly 2 cm in size at the junction of the common bile duct and
cystic duct, which could not be removed. Instead, a 7 cm 10
Fr plastic stent was placed in the common bile duct. Mag-
netic Resonance Cholangiopancreatography (MRCP) im-
aging was performed in the preoperative preparation phase
after the failed ERCP procedure. In MRCP several stones
were observed within 15mm diameter located at cystic duct
- choledochal junction common bile duct & neck region exert-
ing pressure on main bile causing dilatation on proximal main
hepatic & intrahepatic tract respectively (Figure 1 and 2).

Based on clinical, laboratory, and imaging findings, the
patient was diagnosed with type Il Mirizzi Syndrome. Sub-
sequently, open cholecystectomy was planned. Through a
right subcostal incision, the gallbladder was removed, and
adhesions between the cystic duct and common bile duct
were released. The gallbladder neck was opened, and mul-

tiple stones were removed by irrigation, followed by the re-
moval of the stent. A T-tube was inserted into the common
bile duct, and the defect on the duct’s wall was repaired
using a flap from Hartmann’s pouch. Intraoperative cholan-
giography confirmed clear bile ducts, and the surgery was
completed with the placement of a suction drain in the sub-
hepatic area.

Postoperatively, the patient’s liver function tests improved,
and bilirubin levels decreased (Table 1).

Oral intake began on the second postoperative day. The
drain was removed on the fourth day, and T-tube cholan-
giography on the tenth day showed no complications. The
T-tube was removed two days later, and the patient was
discharged fully recovered. (Figure 3).

Figure 1: MRCP shows that the gallbladder appears contracted.
At the junction of the cystic duct and choledochal duct, several
stones, the largest of which is 15 mm in diameter, are observed
in the choledochal and gallbladder neck. The stone in the neck
of the gallbladder compresses the common bile duct and there
is dilatation of the proximal common hepatic bile duct and
intrahepatic bile ducts (Mirizzi syndrome).

Figure 2: A view of the biliary tree
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Table 1. Patient’s laboratory results.

.?;::’: Normal Range Eemp‘jﬂfn"ecrﬂ Atter ERCP P°s:|:’yp " P°s:|':; 2 P“;:’: 3 Dli)‘:;h?;ﬁe
ALT 0-45 UIL 121 69 56 35 23 25
AST 0-35 UIL 62 69 43 29 18 20
GGT 0-55 UIL 328 25 30 25 29 44
ALP 30-120 UL 246 72 62 61 64 77
T.Bil. 0.3-1.2 mg/dL 3.92 0.33 0.43 0.52 0.29 0.1
D.Bil. 0-0.2 mg/dL 7.08 1.99 247 282 18 0.48
WBC  3710-10190 uL 6220 16860 16350 11310 8670 6750
CRP <5 mg/L 87.9 45 74.5 217 182.5 4.9

ALT: Alanine Aminotransferase, AST: Aspartate Aminotransferase, GGT: Gamma-Glutamyl Transferase, ALP: Alkaline Phosphatase,
T.Bil.: Total Bilirubin, D.Bil.: Direct Bilirubin, WBC: White Blood Cell, CRP: C-Reactive Protein, ERCP: Endoscopic Retrograde

Cholangiopancreatography.

Figure 3: Evaluation of the biliary tract by postoperative t-tube
cholangiography.

DISCUSSION

Partial biliary duct obstruction due to gallstones was first
reported by Hans Kehr in 1905. In 1948, Pablo Luis Miriz-
zi drew attention to this situation with his article titled “Sin-
drome del conducto hepatico” and MS was first described.

MS was divided into four types with the Csendes classifica-
tion in 1989, and in 2007, having a colo-enteric fistula with
one of these types was defined as type 5 (4,5):

There are five different varieties of Mirizzi syndrome, and
each one is characterized by a unique set of symptoms.
The external compression of the common bile duct that is
induced by a gallstone is what distinguishes Mirizzi type |

from other types. On the other hand, the occurrence of a
cholecystobiliary fistula that affects about one-third of the
bile duct’s circumference is what distinguishes Mirizzi type
Il from type I. The cholecystobiliary fistula can involve up
to two-thirds of the bile duct’s circumference if it is a Miriz-
zi type lll, which is the most severe form of the condition.
The most severe form, known as type IV Mirizzi, happens
when the cholecystobiliary fistula not only grows to an ex-
tensive size but also causes the destruction of the wall of
the bile duct, which encompasses the entirety of the duct’s
perimeter. Any variant of the Mirizzi syndrome that is linked
with a bilioenteric fistula is considered to be Mirizzi type V,
regardless of whether or not gallstone ileus is present in
the patient (6). The purpose of all definitions is to ease the
decompression of the biliary tree, prevent a recurrence, and
decrease biliary tract injuries and morbidity during the op-
eration.

Diagnosing MS can be challenging due to the lack of dis-
tinct signs and symptoms that are unique to the condition.
The most observed symptom is abdominal pain, which is of-
ten followed by jaundice and cholangitis. Nausea, vomiting,
and itching are less frequently encountered (7). ERCP and
MRCP are valuable imaging methods in preoperative diag-
nosis. Especially in ERCP, obstruction in the common bile
duct, presence of impacted stone in the gallbladder neck or
cystic duct, size of the stone, presence of biliobiliary fistula,
duodenal, pancreatic and ampullary pathologies and possi-
ble findings of malignancy can be detected. It allows biliary
decompression by placing a stent in the same session (8).
However, in cases where ERCP cannot be technically per-
formed due to external compression, MRCP is a guiding
method with high sensitivity and specificity (9).

The significance of MR Cholangiopancreatography (MRCP)
in accurately diagnosing Mirizzi syndrome, particularly
when conventional methods like endoscopic retrograde
cholangiopancreatography (ERCP) prove inadequate, is
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underscored in this case study. Furthermore, surgical inter-
ventions, encompassing cholecystectomy and exploration
of the common bile duct, have proven to be highly effective
in managing this condition and facilitating a successful pa-
tient recovery, as exemplified by the presented case.
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