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Aim

Experimental and Applied Medical Science
aims at being a current and easily accessible
academic publication in which striking
research results that will improve the quality
of life and are unique from every field of

medical sciences.

Scope

Experimental and Applied Medical Science
is an open-access, internationally double-
blind peer reviewed academic medical
journal which is published in English four
times a year, under the auspices of Medical
Faculty of Gaziantep Islam Science and
Technology University. The journal receives
be

publishing in the form of research articles,

manuscripts for consideration to
reviews, letter to editor, brief notification,
summary notification etc. which could have
been presented from within the country or
abroad and including experimental animal
studies related to the pathogenesis of
diseases, pharmacological, clinical,
epidemiological and deontological studies,
also studies in the fields of improving public
health, health services or health insurance.

During evaluation or publication no charge
is demanded from authors. The journal is
published every 3 months (March, July,
September and December) with 4 issues per
year. The literary language of the journal is
English. Abstract part of the manuscript only

should also be submitted in Turkish.

Amacg

Experimental and Applied Medical Science,
yasam kalitesini arttiracak garpici arastirma
sonuglarinin sunuldugu, tip bilimlerinin her
benzersiz,
erigilebilir  bir

hedeflemektedir.

alaninda gincel ve kolay

akademik yayin olmayi

Kapsam

Experimental and Applied Medical Science,
Gaziantep islam Bilim ve Teknoloji
Universitesi Tip Fakiiltesi himayesinde yilda
dort kez ingilizce olarak yayinlanan acik
erisimli, uluslararasi ¢ift kor hakemli bir
akademik tip dergisidir. Dergi, yurt icinden
veya yurt disindan, hastalik patogenezleriile
iliskili deneysel hayvan calismalari, klinik,
epidemiyolojik, deontolojik
halk

tasiyan

farmakolojik,

calismalar ile beraber sagliginin

gelistirilmesi amaci ve saglik

hizmetleri veya saglik sigortalari konularinda
arastirma makaleleri, derlemeler, vaka
sunumlari, kisa bildirimleri, 6zet bildirimleri
vs. yayinlamak icin degerlendirmeye kabul
yayin

sirasinda yazarlardan herhangi bir Ucret

etmektedir. Degerlendirme veya
talep edilmez.

Dergi 3 ayda bir (Mart, Temmuz, Eylil ve
Aralik) yilda 4 sayr olarak yayimlanir.
Derginin yazi dili ingilizcedir. Makalenin
kismi

sadece Ozet Turkce olarak da

gonderilmelidir.



Ethical Principles and
Publication Policy

Manuscripts are only considered for
publication provided that they are original,
not under consideration simultaneously by
another journal, or have not been previously
published. Direct quotations, tables,

illustrations that have extracted from any

or

copyrighted material must be accompanied
by written authority for their use from the
All
review by the editors and

copyright owners. manuscripts are
subject to
referees. Deserving to be publishing is based
on significance, and originality of the
material. If any manuscript is considered to
deserve publishing, it may be subject to
aid
understanding without changing the data

editorial revisions to clarity and
presented.

Experimental and Applied Medical Science
strictly adheres to the principles set forth by
“Helsinki Declaration” whose web address is
below.
https://www.gibtu.edu.tr/Medya/Birim/Do
sya/20210525133548 b192cecO.pdf
Editorial Board declares that all reported or
submitted studies conducted with “human
beings” should be in accordance with those
principles.

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

affirmation statement in the Material and

Etik ilkeler ve Yayin

Politikasi

Makaleler, orijinal/6zgiin  olmalari, es
zamanli olarak baska bir dergi tarafindan
incelenmemeleri veya daha once

yayinlanmamis olmalari kosuluyla yayina
kabul edilir. Telif hakkiyla korunan herhangi
bir materyalden alinan dogrudan alintilar,
tablolar veya resimler, kullanimlari igin telif
hakki sahiplerinden alinan yaziliizinle birlikte
Tim vyazilar editorler

sunulmalidir. ve

hakemler tarafindan incelemeye tabidir.
Yayinlanmaya hak kazanilmasi, materyalin
onemine ve 6zglnligline baghdir. Herhangi
bir hak ettigi

dislintlirse, sunulan veriler degistiriimeden

makalenin yayinlanmayi

netlik ve anlayisa yardimci olmak icin editor
revizyonlarina tabi tutulabilir.

Experimental and Applied Medical Science,
internet adresi asagida yer alan “Helsinki
Deklarasyonu” ile belirlenen ilkelere siki
sikiya baglidir.
https://www.gibtu.edu.tr/Medya/Birim/Do
sya/20210525133548_b192cecO.pdf

Editor
raporlanan veya sunulan ¢alismalarin bu

Kurulu, “insan” ile yapilan tim
ilkelere uygun olmasi gerektigini beyan eder.
insan katilimcilarla yiritilen bir ¢alisma
tasarimindan elde edilen verileri sunan
makaleler, Gere¢ ve Yéntemler boliminde
¢alismanin kurumsal etik inceleme komitesi
tarafindan onaylandigini ve her katilimcidan
"bilgilendirilmis onam" alindigini belirten
ifadeleri  kullanmalidir.

ohay Ayrica

laboratuvar hayvanlarinin kullanildig

deneyleri bildiren tim vyazilar, Gere¢ ve
internet  adresi

Yéntemler boliminde,

asagida



Methods section validating that all animals
have received human care in compliance
with the “Guide for the Care and Use of
Laboratory Animals” whose web address is
approval by the
institutional ethical review board.
https://www.gibtu.edu.tr/Medya/Birim/Do
sya/20210818130308 dca61056.pdf

If there
contributes to the study process or there is

below and reveal

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

used, or what relationship
have, if any.

Processing and publication are free of charge
with the journal. No fees are requested from
the authors at any point throughout the
All

manuscripts must be submitted via the

evaluation and publication process.

online submission system, which is available
at https://dergipark.org.tr/tr/pub/eams.
The
information, and the required forms are

journal guidelines, technical
available on the journal’s web page.

All expenses of the journal are covered by
the Medical Faculty of Gaziantep Islam
Science and Technology University. Potential
advertisers should contact with the Editorial
Office of the journal. Advertisement images
are published only upon the Chief Editor’s
All

contributed to the article directly either

approval. researchers should have
academically or scientifically. Authors should
have contributed either one or a few of
planning, performing, writing or reviewing of

manuscript. All authors should approve

belirtilmis olan “Laboratuvar Hayvanlarinin

Bakimi ve Kullanimi Kilavuzu”na uygun
olarak tiim hayvanlarin insani bir bakim
aldigini dogrulayan bir beyan ile kurumsal
etik inceleme kurulunun onayini igermelidir.
https://www.gibtu.edu.tr/Medya/Birim/Do
sya/20210818130308_dca61056.pdf

Galisma sirecine katki saglayan ticari bir iligki
veya calismaya maddi destek saglayan bir

kurum varsa; yazarlar ticari Girlin, ilag, aracilik

eden sirket ile ticari bir iligkilerinin
olmadigini veya varsa ne tur bir iliskisi
(danigmanlik veya baska bir anlagsma)
oldugunu beyan etmelidir.

Degerlendirme ve vyayinlama sirecleri

Ucretsizdir.  Degerlendirme  ve

yayin
slirecinin hicbir asamasinda yazarlardan
Ucret talep edilmez. Tim  vyazilar
https://dergipark.org.tr/tr/pub/eams
adresinde bulunan cevrimici basvuru sistemi
Gzerinden gonderilmelidir. Dergi ile ilgili
kullanim kilavuzlari, teknik bilgiler ve gerekli
formlar derginin internet sayfasinda vyer
almaktadir.

Derginin tim masraflari Gaziantep Islam
Bilim ve Teknoloji Universitesi Tip Fakdiltesi
tarafindan karsilanmaktadir. Reklam
vermeyi disline kisi veya kurumlar yayin ofisi
ile iletisime geg¢melidir. Reklam gorselleri
sadece Bas Editor’tin onayi ile yayinlanabilir.
Tim arastirmacilar, makaleye dogrudan
olarak katkida

Yazarlar,

akademik veya bilimsel
bulunmus olmalidir. makalenin
planlanmasi, uygulanmasi, yazilmasi veya
gozden gecirilmesi asamalarindan birine
veya birkacina katkida bulunmus olmalidir.
TUm yazarlar nihai versiyonu onaylamalidir.
uygun bir

hazirlamak yazarlarin sorumlulugundadir.

Bilimsel kriterlere makale



the final wversion. It is the authors’
responsibility to prepare a manuscript that
meets scientific criterias.

Statements or opinions expressed in the
manuscripts published in the journal reflect
the views of the author(s) and not the
opinions of the Medical Faculty of Gaziantep
Islam Science and Technology University,
editors, editorial board, and/or publisher;
the editors, editorial board, and publisher
disclaim any responsibility or liability for
such materials.

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

biostatistical clear,

if any,
be

references and,
should
understandable and satisfactory.

parts

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

All
correspondence must be submitted online
the
https://dergipark.org.tr/tr/pub/eams.

manuscripts and editorial

to editorial office,
According to the Law on Intellectual and
Artistic Works, which was first published in
the Official Gazette with the law number
5846 on 13/12/1951, whose web address is
below, and on which subsequently various
changes have been made or novel parts have
been added in time, all kinds of publication

rights of the articles accepted

\

Dergide yayinlanan yazilarda ifade edilenler
veya gorisler, Gaziantep islam Bilim ve
Tip
editorler, yayin kurulu ve/veya yayincinin
degil,
yansitir; editorler, yayin kurulu ve yayinci bu

Teknoloji  Universitesi Fakiiltesi,

goruslerini yazar(lar)in goruslerini
tlr materyaller icin herhangi bir sorumluluk
veya ylkumlalik kabul etmez.

Arastirma calismasi iceren tum vyazlar
biyoistatistiksel acidan degerlendirilmeli ve
uygun calisma dizeni, verilerin analizi ve
sonuglari ile birlikte sunulmalidir. p degerleri
yazilarda acik olarak verilmelidir. Arastirma
makaleleri  disinda  derlemeler, olgu
vb. de

orijinal/6zgln ve glincel olmali, kaynaklar ve

sunumlari, editére mektuplar
varsa biyoistatistiksel kisimlar acik, anlasilir
ve tatmin edici olmalidir.

Derginin yayin dili ingilizce'dir. Ayrica
makalenin 6zet kismi hem Tiirkce hem de
ingilizce olarak yiiklenmelidir. Yazilar dergiye
gonderilmeden 6nce bir dilbilimci/konunun
uzmani tarafindan degerlendirilmelidir.
kurulu ile

Bitlin calismalar ve editor

yazismalar cevrimigi olarak,
https://dergipark.org.tr/tr/pub/eams adresi
Uzerinde yayin ofisine gonderilmelidir.

internet adresi asagida belirtilmis olan, ilk
olarak 13/12/1951 tarih ve 5846 sayili Kanun
ile Resmi Gazete'de yayimlanan, sonralari
Uzerinde degisiklikler yapilmis veya yeni

kisimlar eklenmis olan Fikir ve Sanat Eserleri

Kanunu’'na gore; vyayina kabul edilen
makalelerin her tirli yayin hakki dergiyi
yayinlayan kuruma aittir. Ancak

makalelerdeki distince ve 6neriler tamamen
yazarlarin sorumlulugundadir.
https://www.gibtu.edu.tr/Medya/Birim/Do
sya/20210818145630_406d24df.pdf



for publication belong to the institution
that published the journal. However,
the thoughts and suggestions in the
articles are entirely the responsibility
of the authors.
https://www.gibtu.edu.tr/Medya/Biri
m/Do

sya/20210818145630 406d24df.pdf
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Author Guidelines

Submission of a paper will be taken to
imply that it has not previously been
published and that it is not being
considered for publication elsewhere.
Decision as to publication of papers
submitted to the Experimental and Applied
Medical Science will be based on the
opinion of the Editorial Board as to the
significance and originality of the work.

Manuscripts  should be prepared
electronically using an appropriate “office
word” compatible text-processing
package, formatted for A4 size, double-
spaced throughout, and using a “Times
New Roman” 12 point font. Articles must
be written in English. Abstracts must be
written in both Turkish and English. Text
should flush left, and not be justified.
Words should not be hyphenated. Pages
should be numbered sequentially.

There should be a separate title page with:
a) The title
b) The authors' names

c) The laboratory of origin, with complete
address of each author

d) A running title

e) Corresponding author and e-mail
f) Conflict of interest

g) Acknowledgements

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

1. Abstract

2. Introduction

3. Material and Methods
4. Results

5. Discussion

Yazim Kurallari

Bir calismanin dergimize génderilmesi igin
bu c¢alismanin daha 6nce yayinlanmamis
veya baska bir akademik dergide su anda
yayinlanmak lzere degerlendirilmiyor
olmasi kosulu ile mUumkinddr.
Experimental and Applied Medical
Science’a gonderilen her tirli calismanin
yayinlanmasina iliskin  karar,  Yayin
Kurulu'nun galismanin 6nemi ve 6zglinlGgu
konusundaki goriisiine dayanacaktir.

Calismalar, ya “office word” programiile ya
da bu program ile uyumlu uygun bir metin
isleme programi kullanilarak, A4
boyutunda hazirlanmali, bastan sona gift
aralikh ve “Times New Roman” tarzinda 12
punto vyazi tipi kullanilarak elektronik
ortamda yazilmalidir. Makaleler ingilizce
yazilmalidir. Ozetler hem Tiirkce hem de
ingilizce olarak yazilmahdir. Metin iki yana
yaslandiriimamali, sadece sola
yaslanmamalidir. Kelimeler kisa c¢izgi ile
hecelenmemelidir. Sayfalar sirayla
numaralandirilmalidir.

Asagidakileri iceren ayri bir bashk sayfasi
olmahdir:

a) Baslik
b) Yazarlarin isimleri

c) Her vyazarin tam adresi ile birlikte
cahistiklari laboratuarlar

d) Kisa baslk

e) iletisimdeki yazar ve iletisim bilgileri
f) Cikar catismasi beyani

g) Tesekkdir, bilgilendirme

Tam uzunluktaki kagidin ana govdesi su
bollimlere ayrilmalidir:

1. Ozet
2. Girig



6. Conclusion
7. Conflict of interest
8. Acknowledgement
9. References

In general, there are no specific word lengths
for any manuscript. The general principle is
that a manuscript can be as long as
necessary to communicate clearly and most
effectively the scientific message, but should
be as short as possible to achieve a complete
presentation of the information without
undue repetition or redundancy.

In the Materials and Methods section, the
source of all compounds, equipment or
software should be identified by the full
name of the supplier, city, state/country.
The chemical names of any drug should
precede the trade name.

Papers describing animal experiments must
define species, strain, sex, age, supplier and
An
statement concerning the use of animals, or

number of animals used. ethical
the details of ethical approvals, consent and
recruitment of human subjects should be
clearly stated. Results and Discussion can be
broken down into subsections for improving
the comprehensibility. The Results should
not repeat methodological details and
should avoid the discussion of the data.

The results of statistical tests should be
incorporated in the body of the text,
typically in the Results section, rather thanin
figure legends. Adequate description of
statistical analysis should be provided.
Statistical measures of variation in the text,
illustrations and tables, should be identified.

All dimensions and measurements must be

3. Gereg ve Yontemler

4. Sonuclar

5. Tartisma

6. Baglam

7. Cikar ¢atismasi

8. Tesekkdr, bilgilendirme

9. Kaynaklar

Genel olarak, herhangi ¢alisma igin sart
kosulan belirli bir kelime sayisi/metin
ilke;  bir
makalenin bilimsel mesaji agik ve etkili bir

uzunlugu vyoktur. Genel
sekilde iletmek igin gerektigi kadar uzun
olabilecegi, ancak gereksiz tekrar veya
fazlalik olmadan bilgilerin eksiksiz bir
sunumunu elde etmek icin mimkin
oldugunca kisa olmasi gerektigidir.
Geregler ve Yontemler boliminde, tim
bilesiklerin, malzemelerin veya
yazilimlarin kaynagi, tedarikginin tam adi,
sehir, eyalet/llke ile tanimlanmalidir.
Herhangi bir ilacin kimyasal isimleri ticari
isminden Once gelmelidir.
Hayvan deneylerini agiklayan makaleler,
yas,
sayisini

tdr, soy, cinsiyet, tedarikci ve

kullanilan  hayvan acikca
tanimlamalidir. Hayvanlarin kullanimina
iliskin bir etik beyan veya insan deneklerin
etik

onamlari ve galismaya dahil edilmelerine

kurul onaylari, bilgilendirilmis

iliskin ayrintilar agik¢a belirtilmelidir.

Sonuglar ve  Tartisma  bolumleri,
anlasilirigl artirmak icin alt bolimlere
ayrilabilir.

Sonuglar, metodolojik

ayrintilari tekrarlamamali ve verilerin
tartisiimasindan kaginmalidir.

istatistiksel testlerin sonuglari, sekillerin
altindaki agiklama kisimlarindan ziyade
metnin goévdesine, tipik olarak Sonuglar
boélimiine dahil edilmelidir. istatistiksel
analizin vyeterli bir sekilde agiklamasi

saglanmalidir. Metinde, resimlerde ve



specified in the metric system.

All subscripts, superscripts, Greek letters
and unusual characters must be clearly
identified.

In the text, abbreviations should be used
consistently. Abbreviations should be
defined on first use.

References should be designed in
“Vancouver” style.  While writing
references, “Times New Roman” 10 point
font should be used. Multiple authors
should be separated by a comma. If there
are more than three authors, after the
3rd author, "et al." should be inserted
without a comma for both article and
book references. If reference is made
from a chapter in a book and there are
many authors belonging only to this
chapter, the title and chapter of the book
are indicated, the first three of the
chapter authors are written, and "et al."
statement is added for subsequent
authors.

Example:

1. Perell KL, Nelson A, Goldman RL, et al.
Fall risk assessment measures: an analytic
review. The journals of gerontology Series
A, Biological sciences and medical
sciences. 2001;56(12):M761-6.

2. Ha H, Han C, Kim B. Can Obesity Cause
Depression? A Pseudo-panel Analysis.
Journal of preventive medicine and public
health = Yebang Uihakhoe chi.
2017;50(4):262-7.

3. Cekmen MB, Turgut M, Turkoz Y, et al.
Nitrik Oksit (NO) ve Nitrik Oksit Sentaz
(NOS)'in Fizyolojik ve Patolojik Ozellikleri.
Turkiye Klinikleri Journal of Pediatrics.
2001;10(4):226-35.

4. Parlakpinar H, Oriim MH, Acet A. Kafeik
asit fenetil ester (KAFE) ve miyokardiyal

tablolarda istatistiksel varyasyon 6lgutleri
tanimlanmalidir.

Tim boyutlar ve 6lgller metrik sistemde
belirtilmelidir.

Tim alt simgeler, st simgeler, Yunan
harfleri ve olagandisi karakterler acikca
tanimlanmalidir.

Metinde kisaltmalar tutarli bir sekilde
kullanilmalidir. Kisaltmalar ilk kullanimda
tanimlanmalidir.

Kaynaklar “Vancouver” tarzinda
yazilmalidir. Kaynaklar yazilirken, “Times
New Roman” 10 punto kullaniimahdir.
Birden gok yazar virgiille ayrilmahdir. Hem
makale hem de kitap referanslarinda,
eger (icten cok yazar varsa, 3. Yazardan

o

sonra virgil ve “et al.” ifadesi
kullanilmalidir.  Kitapta bir bdlimden
referans yapiliyorsa ve sadece bu boliime
ait cok sayida yazar varsa, kitabin basligi
ve bolimu belirtilip, bélim yazarlarininilk
Ucl yazilip ve ardindan sonraki yazarlar

III

icin “et al.” ifadesi eklenmelidir.

Ornek:

1. Perell KL, Nelson A, Goldman RL, et al.
Fall risk assessment measures: an analytic
review. The journals of gerontology Series
A, Biological sciences and medical
sciences. 2001;56(12):M761-6.

2. Ha H, Han C, Kim B. Can Obesity Cause
Depression? A Pseudo-panel Analysis.
Journal of preventive medicine and public
health = Yebang Uihakhoe chi.
2017;50(4):262-7.

3. Cekmen MB, Turgut M, Turkoz Y, et al.
Nitrik Oksit (NO) ve Nitrik Oksit Sentaz
(NOS)'InFizyolojik ve Patolojik Ozellikleri.
Turkiye Klinikleri Journal of Pediatrics.
2001;10(4):226-35.



iskemi reperfiizyon (Mi/R) hasari. inéni
Universitesi Saghk Bilimleri Dergisi 2012;
1:10-5.

5. Yildirrm AB. The effects of maternal
hypothyroidism on the immunoreactivity
of cytochrome p450 aromatase in the
postnatal 2015; Doctoral
thesis.

6.
https://hsgm.saglik.gov.tr/depo/birimler
/kanserdb/istatistik/Trkiye _Kanser_statis

rat testes.

tikleri_2016.pdf (Last access date:
21.09.2020).
7. Kuran O, Istanbul, Filiz Kitabevi.

Sistematik Anatomi. 1983 p. 76-9.
8. Abbas AK, Andrew H Lichtman, Shiv
Pillai. Molecular
Immunology. 6th ed. Philadelphia:
Saunders Elsevier; 2007 p. 121-56.
Submit illustrations as separate files, only

Cellular and

as TIFF or EPS files, with a minimum
resolution of 300dpi.

Tables of numerical data should each be
typed with double spacing on separate
pages
numerals, provided with a heading, and
referred to in the text, as Table 1, Table 2,
etc. Each table should have a brief but

descriptive heading. Explanatory matter

numbered in sequence in

should be included in footnotes to the
table.

We accept electronic supplementary
material to support and enhance your
scientific research. Supplementary files
offer the author additional possibilities to
publish supporting applications, movies,
animation sequences, high-resolution
images, background datasets, sound clips

and more.

Xl

4. Parlakpinar H, Oriim MH, Acet A. Kafeik
asit fenetil ester (KAFE) ve miyokardiyal
iskemi reperfiizyon (Mi/R) hasari. inéni
Universitesi Saghk Bilimleri Dergisi 2012;
1: 10-5.

5. Yildirrm AB. The effects of maternal
hypothyroidism on the immunoreactivity
of cytochrome p450 aromatase in the
postnatal 2015; Doctoral
thesis.

6.
https://hsgm.saglik.gov.tr/depo/birimler
/kanserdb/istatistik/Trkiye _Kanser_statis

rat testes.

tikleri_2016.pdf (Last access date:
21.09.2020).
7. Kuran O, istanbul, Filiz Kitabevi.

Sistematik Anatomi. 1983 p. 76-9.
8. Abbas AK, Andrew H Lichtman, Shiv
Pillai. Molecular
Immunology. 6th ed. Philadelphia:
Saunders Elsevier; 2007 p. 121-56.
Gorseller,

Cellular and

minimum 300 dpi
¢Ozinlrlikte, vyalnmizca TIFF veya EPS
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goriintlleri, arka plan veri kiimelerini, ses
kayitlarini ve daha fazlasini yayinlamak
icin ek olanaklar sunmaktadir.

Basvuru sirasinda ¢ikar gatismasinin ve

mali destek konularinin acgiklanmasi
elzemdir. Yazarlar, makalelerinin
yayimlanma tarihinden ©Once ortaya

cikabilecek ek cikar catismalarini veya

bulunan  mali  destekleri  dergiye
bildirmekle ylkimlidir. Tum yazarlar,
makalelerinin konusuyla dogrudan ilgili
olsun ya da olmasin, tim olasi ¢ikar
catismalarini ve mali destegi bireysel

olarak aciklamalidir.
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Elderly Patients in the Emergency Department: Risks,
Vulnerabilities, and Fragility

Serdar OZDEMIRY"

YUniversity of Health Sciences, Umraniye Training and Research Hospital, Department of
Emergency Medicine, Istanbul, Turkey.

Dear Editor,

Elderly patients, due to their advanced age and often frail health status, are particularly
vulnerable when they require overnight stays in the emergency department. The fragility of
these individuals amplifies the risks associated with prolonged stays in this environment.
Firstly, the physical fragility of elderly patients predisposes them to various complications
during their stay in the emergency department. Frail individuals may have weakened immune
systems, making them more susceptible to infections acquired in hospital settings. Moreover,
their fragile skin is prone to breakdown when exposed to prolonged pressure from hospital beds
or medical equipment, leading to pressure ulcers (1).

Secondly, the cognitive fragility of elderly patients can exacerbate their vulnerability during
overnight stays in the emergency department. Conditions such as dementia or delirium may be
exacerbated by the unfamiliar and chaotic environment of the emergency department,
increasing the risk of agitation, disorientation, and falls. These cognitive impairments can also
hinder effective communication between healthcare providers and patients, leading to
misunderstandings or errors in care (2,3).

Additionally, the social fragility of elderly patients further complicates their situation in the
emergency department. Many elderly individuals live alone or lack strong social support
networks, making them more vulnerable to feelings of loneliness, anxiety, and depression
during their overnight stay. Furthermore, issues such as transportation difficulties or financial
constraints may hinder their ability to access follow-up care after discharge, increasing their

risk of adverse outcomes and readmissions (4).

*Corresponding author: Serdar Ozdemir, E-mail: dr.serdar55@hotmail.com, ORCID ID: 0000-0002-6186-
6110.
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Furthermore, the interaction between these various forms of fragility can create a vicious cycle
that further compromises the health and well-being of elderly patients. For example, a
physically frail patient who develops a hospital-acquired infection may experience increased
cognitive decline due to the illness, which in turn exacerbates their physical frailty and increases
their risk of further complications (5).

In conclusion, the fragility of elderly patients amplifies the risks associated with overnight stays
in the emergency department, making them particularly vulnerable to adverse outcomes.
Addressing the unique needs and vulnerabilities of this population is essential to providing safe
and effective care in emergency settings. Strategies aimed at minimizing physical discomfort,
optimizing communication and cognitive support, and providing comprehensive social services
can help mitigate the risks and improve outcomes for elderly patients requiring overnight stays
in the emergency department.
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Strengthening The Roadmap of
Antimicrobial Stewardship/Evolution of Artificial

Intelligence

Sumeyra Kocturk?!

'Kahramanmaras Sutcu Imam University, Faculty of Medicine, Department of Microbiology
Kahramanmaras, Turkey.

Abstract

The World Health Organization (WHO) is taking a "One Health" approach to address the ten
major threats to global health, recognizing the interdependency of human, animal, plant, and
environmental health, particularly in relation to antimicrobial resistance.

Failure to address antimicrobial resistance can have significant impacts on agriculture,
economy, and food security, with low- and middle-income countries being the most affected.
Strategies for antimicrobial stewardship programs have mainly focused on mandatory
antimicrobial use, cost, and resistance rates. An ideal system should be able to detect
microorganisms, display test results, and compare them to reference microorganisms.

The use of artificial intelligence is anticipated to be crucial in saving time and energy, and new
techniques based on Al are expected to play a vital role in combating antimicrobial resistance.

Key words: Antimicrobial resistance, Antimicrobial stewardship, Artificial intelligence.
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Introduction

The World Health Organization considers
antimicrobial resistance in humans and
animals to be one of the top ten threats to
global health. It is estimated that there could
be up to 10 million deaths a year by 2050,
with a knock-on effect on economies and
more people in poverty. Another opinion in
this are a is the use of the "One Health"
approach, which recognizes that the health
of humans, animals, plants, and the
environment are closely interdependent,
be

If antimicrobial

and antimicrobial resistance can
successfully addressed.
resistance is not assessed here; agricultural
production could also be significantly
impacted, affecting the economy and food
security, with low and middle-income
countries bearing most of the burden (1).
Agriculture, economy and health facilities
are most affected by this issue.

Systematic approaches to improving the use
of antimicrobials across the spectrum of
healthcare are referred to as antimicrobial
stewardship. Most studies of antimicrobial
stewardship program strategies have looked
antimicrobial

at prescribed use,

antimicrobial costs and rates of

antimicrobial resistance. However, many of
these studies have been insufficiently
powered to detect differences between

groups in clinical cure rates, length of

132

hospital stay, and mortality rates; often
there was frequently been no difference
between the antimicrobial stewardship
group and the control groups (2).

While questioning the implementation of
these strategies; each government regulates
institutions to track and also report
stewardship metrics. Instutions uses the
data analysis programs include all
antimicrobial sensitivity tests confirmed
and completed in the laboratory. It should
provide the ability to obtain test results
along with the requirements listed below.
Preferably, the system should be able to
the

results even if

the detected

display sample

antimicrobial testing of
microorganisms (if any) has not been
of

specimens sent to laboratories for purposes

performed (3). For identification

other than diagnosis of infection (e.g.,

infection  control, quality  control,

proficiency testing, screening, surveillance)

the system must have a separate
mechanism. These quality assurance
parameters are also included in

standardized protocols. By the way; we
create cumulative antibiograms; another
parameter of antimicrobial stewardship; to
predict empiric therapy. When generating
the cumulative antibiogram; i.e., antibiotic
susceptibility, only the first isolate of each
species isolated from a patient in each

evaluation period (e.g., one year), at the
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body site where it was isolated, should be
included in the data, regardless of profile or
(e.g.,

other phenotypic characteristics

biotype) (4).
At present, antimicrobial resistance is
spreading throughout the world, and new
mechanisms of resistance to older agents
are emerging with resistance to new
antibiotics (5). This topic has been the
subject of numerous high-quality and
timely scientific, economic, public health,
and educational reports (6,7). While these
with ~ AST

susceptibility testing), there are two basic

reports  deal (antibiotic
diagnostic requirements related to AST. Itis
important for physicians to quickly identify
antibiotics that can effectively treat patients
infected with bacterial pathogens. Second,
epidemiological application is required, that
is, detection of phenotypic resistance
mechanisms and surveillance of spread.
AST monitoring provides surveillance data
and helps develop strategies to control the
spread of antimicrobial resistance (AMR)
.The need to overcome barriers to the
introduction of diagnostic devices (8,9).
Among these following factors are barriers
against  adoption  to  antimicrobial
stewardship so affecting income expense
balance; each of which can be a paragraph
on its own.

-Expertise of laboratory personel,
-Communication between clinicians and

diagnosticians

133

-High cost of test

-Continous availability of the laboratory
-Lack of clinical outcome results’ reports
-Cost of scientific studies

-Cost of development

-Poor info management and poor electronic

records

-Finding  clinical  research  partners
(clinicians, laboratory directors,
researchers, etc.)

-Intellectual complience on multiple
innovations

-Decentralization of laboratories and non-

networked steward ship teams

-Lack of appropriate pre-
marketengagement

-Quality and availability of materials
-Admitting to the authorities about

developmental processes

-Sample collection problems

-Transfer of samples

-Knowledge differences among clinicians
about antimicrobial resistance

-Lack of funding

-Storage, transport,and stability of the test
-The limited exchange between diagnostic
and pharmaceutical companies

-Lack of speed

-Availability of the test

-FDA validationand European certification
(CE)

countries

including differences between -

-Biological hazard

-Ethical issues
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-The insufficient exchange between the
public and private sector

-Environmental aspects

-Health practices

-Communication (or lack there of)

-Lack of support programs

The implementation of new technological
criteria is what we need to address at this
point (8,9). Smart antibiograms should be
created to incorporate a wide range of
patient search parameters and demographic
data This will
facilitate the automatic fine-tuning of the

into their calculations.

smart antibiogram algorithms and increase

their value in predicting the correct
empirical antibiotic therapy for individual
microorganisms  detected in different
clinical samples at different times in
different wards and in different populations.
Using past experience and intelligent
databases, statistical approaches will be
necessary to predict the correct antibiotic
treatment. Several goals were achieved,
such as; increased efficiency, digitally
shifting tasks and addressing staffing
bottlenecks, population health applications
to enable targeted and differentiated

services, earlier disease  detection,
improving the quality of clinical decision-
making, continuous patient monitoring, and
artificial intelligence (Al) applications used
that be

categorized as prevention, diagnosis, and

in pharmacy practice can

treatment.

134

For example the techniques presented with
machine learning (ML) allows to anticipate
the sensitivity results of the microbiology
laboratory. Early identification of patients
at high risk for resistance to specific
antibiotics could provide clinicians with
useful information for prescribing empiric
therapy based on the local antibiotic
resistance pattern. Implementation of such
have a

prescribing  practices could

significant antimicrobial

stewardship (10).

impact on
Another example is the gradient-doped
decision tree (GBDT) model formed to
predict the presence of isolates resistant to
co-amoxiclav, ciprofloxacin, meropenem
and piperacillin-tazobactam antimicrobial
drugs.  Predicting  susceptibility to
antimicrobials was a key consideration. The
methodology can be used to help physicians
reduce inappropriate use of antibiotic drugs
(drugs unsuitable for a case being identified
by high probability of AMR at admission)
and select (11). In rapid diagnosis, cost-
effectiveness and rapid and accurate
screening of many samples at the same time
are very important in the diagnosis and
treatment of diseases. Mass spectrometry
systems (eg, MALDI-TOF MS, Bruker)
produced to meet these goals are a highly
sensitive, very fast and low-cost, high-
efficiency technology product used in the
identification of microorganisms in the

microbiology laboratory (12, 13). With this
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system, after ionizing the biomolecules and
large organic molecules of microorganisms,
protein profiles are obtained by passing
them through electric and magnetic fields.
The graphical images obtained in this way
are compared with the reference
microorganisms in the database of the
system and identifies the factors on the basis
of genus and species according to their
compatibility. MALDI-TOF MS creates
fingerprints from proteins specific to each
microorganism and  thus identifies
microorganisms (14).

Examples include: Nguyen et al. used
machine learning to predict the minimum
(MICs)

and predict

of
their

inhibitory  concentrations

Salmonella strains
susceptibility to (15) antibiotics.1- Doctors
Without Borders developed a microbiology
tool for use in resource-limited settings that
uses computer vision to read "zones of
inhibition" to improve patient care. 2- Key
factors to consider when evaluating an Al
solution for healthcare (15).

Acrtificial intelligence (Al) systems can be
utilized to differentiate individuals prone to
COVID-19 by creating personalized and
categorized systems. Characteristics such as
underlying diseases (hypertension, heart
failure, diabetes mellitus, etc.), blood test
parameters (ACE2 expression level) and
clinical data (age, respiratory parameters,
viral load, etc.) of COVID-19 patients help

to define risky situations, and by coding

135

these data into systems, risk classification
can be predicted by artificial intelligence
Al

asymptomatic, mild, or severe COVID-19

systems. analysis of traits from
patients can be used to classify and predict
people based on their vulnerability or
resistance to potential COVID-19 infection
(16). Regional differences of variant forms,
which have recently been a serious threat in
the COVID19 epidemic, can be followed
instantly on websites such as ‘GSI-AD’ and
‘Nextstrain’, so the mutation/vaccine can be
followed more closely (17).

Conclusion

The use of Big Data and the use of new
techniques based on Al will become
extremely important. As mentioned earlier,
data is generated today from very different
sources, with volumes on the order of
exabytes; however, these must be exploited.
Application of artificial intelligence in
healthcareis not practised enough to be used
efficiently. Moreover, ever since having
covered the basics of Al, the question is
how to apply these advanced technologies
to healthcare.
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Abstract

Purpose: This study aimed to evaluate the potential of large language models (LLMs) for
delivering patient education materials.

Methods: Two LLMs, Gemini and ChatGPT 3.5, were analysed for their ability to provide clear
and understandable information on the topic of blepharitis, a common eye condition.

The understandability and actionability of the information provided by the LLMs in response
to a set of questions were evaluated using PEMAT, a standardised tool for assessing
educational materials.

Results: The responses included the important aspects of blepharitis, yet the Flesch-Kincaid
readability scores were below the suggested range of 60-70 for patient education materials.
Gemini received a score of 38.75, whereas ChatGPT 3.5 earned 26.35, suggesting that the
content might be too intricate for the target audience.

Conclusion: These findings suggest that while LLMs have the potential to be informative
resources, their current readability levels may limit their effectiveness in providing accessible
health information to patients. Further research is needed to explore methods for adapting LLM
outputs to ensure clear and concise communication suitable for patient education.
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Natural Language Processing (NLP); Health Communication
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Introduction

The human eye, a complex and delicate
organ, is susceptible to various conditions
that can significantly impact vision and
overall well-being. Blepharitis, a chronic
inflammatory condition affecting the
eyelids, is a prevalent ocular disease with an
estimated global prevalence ranging from
33% to 50% (1, 2).

manifestation of blepharitis is inflammation

The primary

of the eyelid margins, often accompanied
by like

stinging, burning,

symptoms redness, irritation,

crusting, and even
eyelash loss (3).

Blepharitis can be classified into two main
types based on the location of the
inflammation:

Anterior blepharitis affects the anterior
eyelid structures, including the eyelid skin,
base of the eyelashes, and the eyelash
follicles. It can be further subcategorized as
staphylococcal blepharitis, caused by an
overgrowth of Staphylococcus bacteria, or
seborrheic  blepharitis, associated with
seborrheic dermatitis, a condition that
causes redness, scaling, and inflammation
of the scalp and other oily areas of the body
(4).

Posterior blepharitis, also known as
meibomian gland dysfunction (MGD),
affects the meibomian glands located within

the eyelids. The International Workshop on
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Meibomian Gland Dysfunction defines
MGD as a chronic, diffuse abnormality of
the  meibomian glands, commonly
characterized by terminal duct obstruction
and/or qualitative/quantitative changes in
the glandular secretion. MGD is considered
to be the most common cause of evaporative
dry eye disease, a condition in which the
tears evaporate too quickly due to
by the

meibomian glands. MGD can also occur in

insufficient  oil  production
conjunction with anterior blepharitis (5, 6).
The Significance of Patient Education in
Blepharitis Management

Effective blepharitis management relies on
a multifaceted approach that includes
proper lid hygiene, warm compresses, and
sometimes topical medications or oral
antibiotics (4). However, the cornerstone of
treatment lies in

successful patient

education. Empowering patients with
accurate and comprehensive knowledge
about their condition equips them to
actively participate in their own care and

adhere to prescribed treatment regimens (7).

Limitations of Traditional Patient
Education Methods
Traditionally,  patient education on

blepharitis has relied on methods such as

brochures,  websites, and in-person

consultations with ophthalmologists. While
methods

these can provide valuable

information, they often lack accessibility,
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engagement, and personalization (8). Busy
schedules, complex medical jargon, and
information overload can prevent effective
knowledge transfer.  Brochures and
websites may not be readily available to
patients, particularly those in underserved
communities or with limited technological
access. Additionally, the information
presented in these materials may be written
in complex medical language that is
difficult for patients to understand. In-
person consultations, while offering the
opportunity for personalized interaction,
can be time-consuming for both patients
and healthcare professionals, limiting the
frequency and depth of education provided.
The Rise of Chatbots and their Potential
for Patient Education

The emergence of chatbots, conversational
Al

designed to simulate human conversation,

(artificial  intelligence)  programs

presents a novel and potentially

transformative  approach to  patient

education. Chatbots can offer readily

accessible, interactive, and on-demand

information delivery, potentially
overcoming some of the limitations of
traditional methods (9).

Within the healthcare domain, chatbots hold
immense promises for disseminating health
information,

promoting patient

engagement, and even offering basic
symptom assessment and triage. Studies

have explored the application of chatbots in
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various areas. This list is not exhaustive, but

it effectively highlights the diverse

applications of chatbots in healthcare
education and support (9, 10).

Research Gap and Rationale for the
Study

While research has begun to explore the
potential of chatbots in healthcare
education, their application to educating
patients about blepharitis remains relatively
unexplored. Given the prevalence of
blepharitis and the crucial role of patient
education in its management, investigating
the efficacy of chatbots in this context can
be highly valuable.

This study aims to address this gap in
knowledge by assessing the quality and
reliability of information delivered by
chatbots on blepharitis compared to a
trusted source (the American Academy of
Ophthalmology website). By evaluating
chatbot responses using established scoring
tools employed by ophthalmologists, this
research will offer insights into the potential
of chatbots to serve as a complementary tool

for patients.

Materials and Methods

This study used a descriptive comparative
design to evaluate the quality and reliability
of information delivered by chatbots on
blepharitis compared to a trusted source, the
American Academy of Ophthalmology
(AAO) website.
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Selection of Frequently Asked Questions
(FAQs) on Blepharitis
To

representative sample of patient concerns, a

ensure a comprehensive  and
two-step process was used to select the
FAQs on blepharitis.

Step 1: The AAO website's "Eye
Conditions" and “Ask an ophthalmologist”
sections were visited. From this webpage,
the twenty (20) most frequently asked
questions (FAQs) were identified and
documented. This initial selection ensures
the chosen questions reflect the most
common patient inquiries about blepharitis.

Step 2: Two ophthalmologists,

independent of the study team, reviewed the
twenty (20) initial FAQs.
This two-step approach ensures the selected
FAQs represent a combination of the most
commonly viewed questions on the AAO
website and additional questions deemed
by
comprehensive patient education.
Selection of Chatbots

crucial ophthalmologists for

Two large language models (LLMs) will be
chosen for this study: Gemini and ChatGPT
3.5.

Gemini, developed by Google, is a
generative Al that can generate text, answer
questions, and perform tasks similar to
ChatGPT. It’s known for its multimodal
capabilities, allowing it to produce not only
text but also images, video, audio, and code.

Initially launched as Bard, it was later
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upgraded to the Gemini large language
model and rebranded, offering various tiers
for different user needs.

ChatGPT 35
developed by OpenAl,

Al

of

IS a conversational
capable
understanding and generating human-like
text. It supports a wide range of languages
and is fine-tuned for conversational
applications, though it performs best in
English. The model is built on a transformer
architecture and can be used for various
tasks, from answering questions to creative
writing and code generation.

The data sources were responses to 20
frequently asked questions about blepharitis
on the AAO website and outputs from
ChatGPT 3.5 and Gemini to these questions
as prompts.

As of March 3, 2024, we accessed the latest
versions of chatbots on the websites of
ChatGPT free version (which uses the GPT-
3.5 engine) and Gemini of Google. The chat
history and cache of each chatbot was
cleared before the next question. This was
done to ensure that each chatbot did not
remember or use any previous information
or conversation in answering the questions.
Expertise of Participating
Ophthalmologists

Two ophthalmologists, board-certified in
ophthalmology and with experience
managing blepharitis, will be recruited to
participate in this study. Their expertise in

diagnosing and treating blepharitis is
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crucial for evaluating the accuracy,
comprehensiveness, and appropriateness of
the information delivered by the chatbots.

Prior to commencing the evaluation, the
ophthalmologists were briefed on the study
objectives and methodology. They were
provided with a standardized scoring sheet
outlining the specific criteria for each
The

blinded to evaluators before scoring.

assessment  tool. responses were
Scoring Tools for Chatbot Response
Evaluation

Three established scoring tools will be
employed to evaluate the quality and
reliability of the chatbot responses:

Patient Education Material Assessment
Tool (PEMAT): The PEMAT is a
standardized tool used to assess the
understandability and actionability of
educational materials for patients (11). It
consists of two subscales:

PEMAT-U (Understandability)
assesses factors like clarity, organization,
layout, and use of language (17 items).
Scores are calculated as a percentage (0-
100%) with higher scores indicating better
understandability for patients.

PEMAT-A (Actionability) assesses
the  specificity, practicability, and
effectiveness of suggested actions (7 items).
Scores are also calculated as a percentage
(0-100%) with higher scores indicating
clearer and more actionable information for

patients.
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SOLO Taxonomy (1-5): Developed by
Biggs and Collis, the SOLO Taxonomy is a
framework that categorizes the level of
cognitive demand required to understand
information (12). This tool will be used to
assess the complexity and depth of
knowledge conveyed in the chatbot
The SOLO

categorizes learning outcomes into five

responses. Taxonomy
levels:
Prestructural: Responses at this level
demonstrate a lack of understanding of the
question or task.
Unistructural: Responses focus on a
single, isolated fact or aspect of the topic.
Multistructural:  Responses include
multiple facts or details but lack connection
or integration.

demonstrate a

Relational: Responses

relational understanding by connecting
different aspects of the topic or explaining
cause-and-effect relationships.

Extended Abstract: Responses at this
highest level demonstrate a deep and
comprehensive understanding of the topic.
They may involve applying knowledge to
new situations, making generalizations, or
drawing critical judgments.

By analysing the SOLO Taxonomy level of

the chatbot responses, the ophthalmologists

can assess Wwhether the information
provided is appropriate for patient
education and  fosters a  deeper

understanding of blepharitis.
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Flesch-Kincaid Readability Ease Score
(0-100): The Flesch-Kincaid readability
ease score is a metric used to assess the
reading difficulty of a text. It is calculated
based on the average number of words per
sentence and the average number of
syllables per word. Higher scores indicate
easier readability, with scores ranging from
0 (most difficult) to 100 (easiest). A score
of 60-70 corresponds to a typical eighth or
ninth grade reading level, which is
considered a suitable target for patient
education materials (13). This ensures the
information is comprehensible for a broad
audience of patients with varying levels of
education.

The Flesch-Kincaid score was used to
evaluate the readability of the chatbot
responses. Scores within the 60-70 range
will be considered optimal for patient
education materials on blepharitis.

Data Analysis

Following the scoring, the collected data
was analysed using descriptive statistics.
This involved calculating measures of
central tendency (mean, median) and
dispersion (standard deviation) for the

scores obtained from each evaluation tool

(PEMAT-U, PEMAT-A, SOLO
Taxonomy, and Flesch-Kincaid).

Additionally, a comparative analysis
(independent sample t-test or Mann

Whitney U) was performed to assess any
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significant  differences  between the
information quality provided by the two
chatbots (Gemini and ChatGPT 3.5) and the
information from the trusted source (AAO
website).

Ethical Considerations

Since this project does not involve human
subjects, approval from the Institutional

Review Board was not required.

Results

The data presented in Table 1 allows for a
comparative analysis of the information
quality, reliability, and readability provided
by the chatbots (Gemini and ChatGPT 3.5.)
Understandability (PEMAT-U): Both
chatbots achieved scores exceeding 78% on
the PEMAT-U understandability subscale,
indicating that the information they
delivered was generally clear and easy for
patients to comprehend. A statistical
analysis using an independent samples t-test
revealed a trend towards higher scores for
ChatGPT 3.5.

However, this difference did not reach

Gemini compared to

statistical significance at the alpha level of
0.05 (p=0.152).
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Table 1. Scores from Ophthalmologist Evaluations.

. Ophthalmologist Ophthalmologist Mean Score
Scoring Tool Chatbot I (Mean) 2 (Mean) (SD)
Gemini 82% 85% 83.5% (9.42)
PEMAT-U
(Understandability) ChatGPT
3 Sa 78% 80% 79.0% (8.91)
Gemini 49% 50% 49.5% (10.21)
PEMAT-A
(Actionability) ChatGPT
; Sat 45% 48% 46.5% (8.89)
. 3.5 Relational
Gemini 3.5 3.5 (0.51)
SOLO Taxonomy
3.45
gl;atGPT 3.5 34 Relational
' (0.6)
Gemini
38.75 (8.3)
Flesch-Kincaid
Readability*
ChatGPT 3.5
26.35 (8.73)
*p<0.001
Actionability (PEMAT-A): Scores on the showed a non-significant difference
PEMAT-A actionability subscale were between Gemini and ChatGPT 3.5
lower than understandability scores for both (p=0.28462).

chatbots. While the information provided
was understandable, it could be further
improved in terms of offering specific and
actionable steps for patients to manage their
blepharitis. Gemini again received slightly
higher scores, indicating a relatively clearer
presentation of recommended actions for

patients. Mann Whitney U test analysis
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Depth of Knowledge (SOLO Taxonomy):
Both ophthalmologists categorized the
responses from both chatbots as almost
reaching the "Relational” level within the
SOLO Taxonomy. This indicates that the
chatbots were able to connect different
aspects of blepharitis and explain cause-

and-effect relationships, demonstrating a



I. E. Yilmaz

more comprehensive understanding of the

condition than isolated facts. Mann
Whitney U test analysis showed a non-
significant difference between Gemini and

ChatGPT 3.5 (p=0.90448).

Readability (Flesch-Kincaid ease): The
Flesch-Kincaid scores for both chatbots fell

below the 60-70 range (Gemini:38.75,
ChatGPT 3.5: 26.35), which is considered
poor score for patient education materials.
A statistically significant difference was
found between the chatbots (t(2)=4.60,
p=0.00004557). Gemini scored higher than
ChatGPT 3.5 suggesting advantage in
readability for Gemini's responses.

Table 2. Comparison of Information Depth (SOLO Taxonomy) of chatbots and the AAO

website.

FAQ Topic

Chatbot Response (Level)

AAO Website FAQ (Level)

Symptoms of Blepharitis Relational (Both Chatbots) Relational
Causes of Blepharitis Relational (Both Chatbots) Extended Abstract
Treatment Options for Blepharitis Multistructural (Both Chatbots) Relational
Preventing Blepharitis Multistructural (Both Chatbots) Relational

Table 2 allows for a more granular
comparison of how each FAQ topic is
addressed by the chatbots and the AAO
website.

It highlights that while the chatbots can

demonstrate a relational understanding by
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connecting different aspects of blepharitis,
the AAO website, likely due to its creation
by medical professionals, may delve deeper
into certain topics, reaching the "Extended

Abstract" level.
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Table 3. Inter-Rater Reliability for Ophthalmologist Evaluations.

Scoring Tool

Kappa Statistic

PEMAT-U (Understandability) 0.85
PEMAT-A (Actionability) 0.80
SOLO Taxonomy 0.75

Table 3 presents the Kappa statistic, a
measure of inter-rater reliability between
the two ophthalmologists who evaluated the
chatbot responses. All Kappa values fall
within the "substantial” agreement range
(14). This

indicates a good level of consistency

according to benchmarks

between the ophthalmologists in their
scoring of the information provided by the
chatbots using the PEMAT and SOLO
This

confidence in the overall findings of the

Taxonomy  tools. strengthens
study.

Discussion

Leveraging Chatbots for Enhanced
Patient Education in Ophthalmology
This study investigated the potential of
chatbots as a tool for patient education on
blepharitis. By analysing information
quality, readability, and actionability, the
research yielded valuable insights into both
the strengths and weaknesses of this

emerging technology in healthcare.
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Strengths of Chatbot Information for
Patient Education

The findings revealed that both Gemini and
ChatGPT 3.5 delivered
blepharitis that was generally clear and
(PEMAT-U
exceeding 78%). This aligns with existing
of

chatbots to simplify complex medical topics

information on

understandable scores

research highlighting the potential

for patients (15-17). Conversational agents,
with their ability to access and process vast
amounts of text data and generate human-
like conversation, empowers patients by
providing them with on-demand access to a
wealth of medical knowledge (18).

Furthermore, both chatbots demonstrated a
close to relational understanding of
blepharitis, connecting various aspects of
the condition and explaining cause-and-
effect relationships (SOLO Taxonomy).
This aligns with studies suggesting that
chatbots can go beyond isolated facts,

presenting a more comprehensive picture of
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health topics (19, 20). This can be
particularly beneficial for patients seeking
to understand the underlying mechanisms
of their condition and how their behaviours
or lifestyle choices might influence it.
Beyond basic information delivery, the
chatbots also offered some actionable
recommendations, such as maintaining lid
hygiene and using warm compresses. While
there is room for improvement (lower
PEMAT-A scores suggesting a need for
more specific action steps), these initial
steps could empower patients to take a more
active role in managing their blepharitis.
This aligns with the growing emphasis on
patient-centred care and self-management
of chronic conditions (21). However, it is
important to acknowledge that, chatbots in
their current form are not designed to
provide definitive medical advice. Their
reliance on training data, which may
include outdated information, necessitates
human oversight and fact-checking before
delivering chatbot-generated content to
patients.

Despite these strengths, the study also
revealed areas for improvement in chatbot-
delivered patient education. Analysis of
readability scores revealed that the Flesch-
Kincaid ease score for both chatbots fell
below the recommended range for patient
education materials (60-70). Specifically,
the scores for Gemini and ChatGPT 3.5
were 38.75 and 26.35, respectively.
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This suggests that the information presented
by the chatbots may be too complex for the
intended audience of patients seeking health
information.

One key limitation was the lack of in-depth
information compared to the AAO website
(SOLO Taxonomy). While chatbots
reached close to relational level, the website
potentially reached an extended abstract
level, providing a more nuanced and
detailed understanding. This highlights the
current limitations of chatbots in replicating
the comprehensiveness of established
medical resources (22).

Chatbots medical knowledge bases could be
enhanced by integrating with established
databases and  collaborating  with
ophthalmologists to curate information.
This

understanding of eye conditions, including

provides a more nuanced

potential  variations and  treatment
considerations. Additionally, chatbots can
personalize recommendations, empowering
patients to take an active role in managing
their condition by suggesting specific
treatment approaches or medication use
(23).

Another area for improvement is the
provision of actionable recommendations.
The chatbots primarily focused on general
hygiene practices, and specific details
regarding treatment options or medication
use were often lacking. This could be due to

limitations in the chatbot's programming or
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the need for further development to tailor
recommendations to individual patients'
needs, as discussed earlier.

Developing chatbots with multilingual
functionalities can improve accessibility for
patients with diverse linguistic
backgrounds. This is crucial for ensuring
equitable access to health information and
empowering patients from all communities
to actively participate in their healthcare
(24). Imagine a chatbot that can seamlessly
switch between languages based on the
patient's preference, ensuring they receive
clear and accurate information regardless of
their native tongue (25).

Ethical

Oversight

Considerations and Human

Furthermore, the role of human oversight
and ethical considerations should remain
paramount in the development and
implementation of chatbots for patient
chatbots  into

education.  Integrating

ophthalmic care should be done in a way
that not the

complements, replaces,

expertise of healthcare professionals.
Chatbots can act as a first point of contact,
providing basic information and education
while directing patients to seek professional
medical advice for diagnosis and treatment
Additionally,

privacy and security

decisions. ensuring data

is crucial when
collecting and storing patient information

through chatbots (26).
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The current study acknowledges several
limitations. Firstly, it focused on evaluating
only two large language models (Gemini
and ChatGPT 3.5). The evolving landscape
of chatbot development suggests that a
wider range of chatbots with potentially
different functionalities and information
delivery approaches might yield varying
results. Future research should explore a
more diverse selection of chatbots to
provide a more comprehensive
understanding of their capabilities in patient
education.
Secondly, using convenience sampling
method, the study evaluated a limited set of
FAQs on blepharitis. While these FAQs
covered core aspects of the condition, a
broader range of topics could reveal
additional strengths or weaknesses in the
chatbots' information delivery.
Additionally, the information provided by
the AAO website, used as a benchmark,
might not encompass the full spectrum of
details a medical professional would
address during a consultation. Expanding
the and

with

scope of evaluated topics

incorporating consultations
ophthalmologists as a reference point could
provide a more holistic understanding of
how chatbots compare to traditional patient

education methods.
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Conclusion

The findings of this study suggest that
chatbots hold promise as valuable tools for
patient education on blepharitis. They can
deliver clear, understandable, and relatable
information,  potentially  empowering
patients and improving their health literacy.
However, there is room for improvement in
terms of comprehensiveness,
personalization of recommendations, and
should

explore these areas while emphasizing the

interactivity. Future research

importance of human oversight, ethical
considerations, and data privacy. As chatbot

technology  continues  to evolve,

ophthalmologists and healthcare

professionals have the opportunity to
leverage these advancements to enhance

patient  education, promote  self-

management of eye conditions, and

ultimately improve patient care outcomes.
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Abstract

It is known that Thyroid Ultrasonography (US), guided by Fine Needle Aspiration (FNA), is a
cost-effective and safe diagnostic method for evaluating thyroid nodules. Our purpose in the
present study is to determine the reliability of the Thyroid Imaging Reporting and Data Systems
(TIRADS) Scoring System for the evaluation of thyroid nodules. A total of 724 patients who
were followed up in our endocrinology and general surgery clinic and operated on with the
diagnosis of multinodular and nodular goiter were included in the study. The malignancy risk
rate of all TIRADS categories was analyzed according to postoperative pathology results.
Among the 724 patients, who were included in the study, preoperative FNA results were as
11.04% (n=80) benign, follicular, Hurthle cell neoplasia or suspected 8.83% (n=64),
malignancy suspected 40.33% (n=292) and malignant 39.77% (n=288). We determined in the
study that the malignancy was 72.15% (n=228) in TR-4 nodules and 97.1% (n=336) in TR-5
nodules. No correlations were detected between anti-TPO, anti-TG, TSH level, and
malignancy. TIRADS Scoring System was successful in predicting malignancy rates in the
present study.
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Introduction

It is known that Thyroid Ultrasonography
(US) guided by Fine Needle Aspiration
(FNA) is
diagnostic method for evaluating thyroid
nodules (1). It was shown that Thyroid FNA

a cost-effective and safe

has a sensitivity of 65-99%, and a
specificity of 72-100%, with a high positive
predictive value (97-99%). However, with
FNA, 10-42% of cases are detected as non-
diagnostic in nodules and follicular lesions
with unknown importance at 3-18% (2, 3).
Despite these known limitations of FNA,
the optimal management of these nodules
has not yet been fully identified. Thyroid
cancer has no typical sonographic model.
Previous  sonographic  criteria  were
suggested to estimate malignancy risk in
thyroid nodules (4). Thyroid
Reporting and Data Systems (TIRADS)
scoring methods (EU-TIRADS, ACR TI-
RADS, and Kwak-TIRADS) based on

nodule models by thyroid ultrasonography

Imaging

were published for risk classification of
thyroid nodules (5-7). This scoring system
identifies the thyroid nodule risk level
according to appearance in
ultrasonography. The risk of cancer in
thyroid nodules is collected under five
categories from TIRADS 1 to TIRADS 5.
FNA and follow-up are recommended

according to this risk status (8).
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The present study aimed to determine

ultrasonographic  findings'  diagnostic
performance and reliability over TIRADS
methods.

Methods

Ethics Committee Approval: This study
was conducted in accordance with the
ethical rules with the approval of Medicana
International Samsun Hospital’s clinical
research  ethics committee  (Date:
20.04.2021, decision no: 7129).

Study Design: Patients were included in the
study who operated on and followed up in
our endocrinology and general surgery
clinic with the diagnosis of multinodular
and/or nodular goiter between September
2015 and April 2021. Among these patients,
724 individuals (456 females, 268 males)
with complete detailed thyroid ultrasound
FNA cytology,

histopathology reports were included in the

scan  reports, and
study. Patients with incomplete data were
excluded. The demographic characteristics
of the patients, preoperative thyroid
ultrasound findings, FNA cytology reports,
and histopathological analysis results were
collected from the patient files and
electronic records.

Data Collection: EU-TIRADS categories
are evaluated in 5 main categories as EU-
TIRADS 1: normal, EU-TIRADS 2:
benign, EU-TIRADS 3: low risk, EU-

TIRADS 4: intermediate risk and EU-
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TIRADS 5: high risk (15). In our study, EU-
TIRADS category 2, 3,4and 5 (TR 2, TR
3, TR 4 and TR 5), FNA reports and
histopathologic distribution of thyroid
cancers data were collected. FNA is
EU-TIRADS

suggestions. The patients with follicular

performed through

neoplasia, suspected malignancy, and
positive malignancy findings in the FNA
cytology report were operated on. Some
patients with benign findings in the FNA
cytology report presenting indications for
aesthetic appearance and compression
findings were also operated on. Benign and
malignant rates of thyroid nodules were
TIRADS

classification, and the diffusion of the

determined  according to

thyroid cancer was determined according to
histopathology reports. Cases whose EU-
TIRADS score was determined by criteria
such as echogenicity, microlobulation,
irregular edges, microcalcifications, pure
cystic feature, spongy appearance, oval, or
not in the preoperative thyroid US report
made by an experienced endocrinologist
were selected and included in the study.

In addition, intranodular rough
calcifications, intermittent calcifications on
the nodule wall, a nodule with intense blood
supply, and solid nodules detected by
Elastsonography are classified as TR-4
except four ultrasonographic characteristics
which are highly suspicious for malignancy

were classified as TR-4 (Figure 1).

Figure 1. Intermittent calcifications in the thyroid nodule wall. a: coarse intranodal

calcifications; b: intensely bloody nodule; c: and hard nodules on elastsonography; d: in

TIRADS 4 categories.

The Ultrasound Scan (USS) reports of
thyroid patients are recorded electronically
in files of the endocrinology clinic of our
hospital. Thyroid USS is performed in our
endocrinology clinic during pre- and
postoperative follow-ups in our hospital.

Thyroid Ultrasonography was performed
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with high-resolution apparatus equipped
with eL18-4 MHz broadband linear array
probe (The Philips Affinity 70 ultrasound;
Philips North America Corporation, 3000
Minuteman Road M/S 109 Andover, MA
01810, USA). All the procedures were

performed by an experienced person.
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Statistical Analyses: The SPSS 22.0 (SPSS,
Inc., Chicago, IL, USA) was used for

Results
Of the 724 patients included in the study,

statistical analysis. Categorical variables 456 were female and 268 were male. The

were expressed as frequency and mean age of the patients was 48.15+11.7.
percentage values, continious variables as Demographic data and thyroid function fold
arithmetic mean and standard deviation. test parameter values of the patients are
Statistical significance level was taken as shown in Table 1.

p<0.05

Table 1. Demographic data and thyroid function fold test parameter values of the patients.

Parameters n/meantstandard deviation
Female 456

Gender
Male 268

Age (Years) SD 48.15+11.7

TSH, mIU/L 2.82+1.4

Anti-TPO, IU/mL 135.3+38.7

Anti-TG, IU/mL 91.5+13.7

TPOADb: Anti-thyroperoxidase autoantibodies; TgAb: Anti-thyroglobulin antibody.

Figure 2. TIRADS categories and risk of malignancy.

TR-2, a: TR-3, ovoid, smooth, isoechoic or hyperechoic, no features of high suspicion,
malignancy risk, 2-4%; b: TR-4, ovoid, smooth, mildly hypoechoic, no features of high
suspicion, malignancy risk, ~6-17%; c: TR-5, at least 1 of the following features of high
suspicion; d: Irregular shape, irregular margins, microcalcifications, marked hypoechogenicity

(and solid), malignancy risk, 26-87%.
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TIRADS categories and malignancy risk
are shown in figure 2. Of 80 benign FNA
patients, 20 (25.0%) were TR-2, 41 (51.2%)
were TR-3, 14 (17.5%) were TR-4 and 5
(6.25%) were TR-5. Distribution of the
cases according to TI-RADS Classification,
FNA  reports and  histopathologic
distribution of thyroid cancers were given
Table 2. All of these patients were operated
on within the scope of the indication. The
FNA analysis result of 724 patients who
have been operated on was as follows:
benign by 11.04% (n=80), follicular, hurtle
cell neoplasia or suspected hurtle cell
neoplasia by 8.83% (n=64), suspected
malignancy by  40.33%  (n=292),
malignancy by 39.77% (n=288).

The histopathological analysis results were
nodular goiter, benign by 21.27% (n=154),
malignancy by 77.9% (n=564), and lesion
with unknown malignancy potential by
0.82% (n=6). Histopathological distribution
of these cancers was papillary cancer at %
90.42 (n=510), follicular cancer at 7.44%
(n=42), and medullary cancer at 2.12%
(n=12) (Table 2). Intermittent calcifications
in the thyroid nodule wall are shown in
Figure 2. We detected the sensitivity and
specificity of TIRADS classification as
100% and 67.5%, respectively. The positive
and negative predictive values were 88.5%
and 97%, respectively. These findings are
shown in Table 3.

Table 2. Distribution of the cases according to TI-RADS Classification, FNA reports and

histopathologic distribution of thyroid cancers.

Parameters TR-2 TR-3 TR-4 TR-5

n (%) n (%) n (%) n (%)
FNA benign, n=80 20 (100) 41 (97.6) 14 (4.4) 5(1.4)
FNA follicular, Hurthle Cell neoplasia 1(2.3) 48 (15.1)

- 15 (4.3)
or suspicion, n=64
FNA malignity suspicion, n=292 - - 153 (48.4) 139 (40.1)
FNA malignant, n=288 - - 101 (31.9) 187 (5.4)
Histopathologically benign, n=154 20 (100) 41 (97.6) 85 (26.8) 8 (2.3)

Histopathologically malignant, n=564

Histopathological malignity potential

unclear, n=6

- 228 (72.1)  336(97.1)

1(2.3) 3(0.9) 2 (0.5)

FNA: Fine Needle Aspiration; TR: Thyroid Imaging Reporting and Data Systems (TIRADS).
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Table 3. Diagnostic performances of TIRADS.

Parameter Malignant Benign SE (%) SP (%) PPV (%) NPV (%)
TIRADS 2-3 1 61
TIRADS 4-5 643 19 100 67.5 88.5 97

TIRADS 2-3: According to the Thyroid Imaging Reporting and Data Systems category, not suspicious-mildly

suspicious; TIRADS 4-3: According to the Thyroid Imaging Reporting and Data Systems category, moderately

suspicious-highly suspicious; SE: Sensitivity; SP: Specificity; PPV: Positive predictive value; NPV: Negative

predictive value.

Discussion

There are various guidelines recommended
for the evaluation of thyroid nodules.
Among these manuals, the risk factors
determined by thyroid US in the evolution
of thyroid nodules proposed by the Thyroid
Association of America and British Thyroid
Association and the revisions of these
manuals are more common (7, 8). These
guidelines focused on sonographic patterns
rather than the size of the thyroid nodules as
the primary determinant factor for biopsy.
TIRADS the
malignant us

characteristics of nodules. Complying with

classification  predicts

risks according to
the risk classification system may result in
a decreased number of unnecessary biopsies
at significant levels (9, 10). Our study found
that using TIRADS Scoring System
increased the diagnostic performance of the
thyroid nodules' evolution.  Suppose
cytologically non-diagnostic, atypical or
follicular uncertainty is present in the
nodules classified as TIRADS 1-3. In that
case, the evolution of the nodule and/or
cancer diagnosis

may be inadequate
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because it is not operated on yet (11, 12).
Our study showed that FNA increased the
development of thyroid nodules through the
reliability and diagnostic performance of
ultrasonographic features. We determined
that intranodular rough calcifications,
intermittent calcifications on the nodule
wall, the nodule with intense blood supply,
detected by

Elastsonography increase the risk of cancer

and solid  nodules
from the other US features that are not
classified in TIRADS. The risk of cancer
was reported as ~0% in TIRADS 2 and 2-
4% in TIRADS 3. In many previous studies,
malignancy was not detected in any of the
nodules with a score of TIRADS 1-3 (13,
14). We identified in our study that FNA
biopsy was benign (20/20) in TI-RADS 2
nodules, FNA biopsy was benign in (41/42)
FNA follicular, Hurthle cell neoplasia or
suspected in 2.3% (1/42) in TI-RADS 3
nodules. Nodular goiter was detected in
TIRADS 2, benign (20/20), nodular goiter
in TIRADS 3, benign (41/42),

malignancy potential unclear in 2.3% (1/42)

and

in postoperative tissue histopathology.
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TIRADS classification system seems to

have significant clinical value in
determining benign and malignant thyroid
nodules. Performing biopsy for nodules
with high risk in line with TIRADS
recommendations is considered as a rational
approach.

It was shown that TIRADS 4 nodules have
a 6-17% cancer risk (15). In other studies,
cancer risk in TIRADS 4 nodules was 3.3-
72.2% (6) and 5.9-12.8% (16). The
cytology report result of TIRADS 4 nodules
revealed the following result in our study:
FNA benign by 4.43% (14/316), follicular,
hurtle cell neoplasia or suspected hurtle cell
neoplasia by 15.18% (48/316), suspected
malignancy by 48.41% (153/316), and
by 31.96%  (101/316).

histopathological

malignancy

Postoperative report
results were as follows: nodular goiter,
benign by 26.89% (85/316), thyroid cancer
by 72.15% (228/316), lesion with unknown
malignancy potential by 0.94% (3/316).
When the present research was compared
with the literature data, the cancer rate was
much higher in TR-4 nodules. The inclusion
of intranodular rough calcifications may
explain such a higher rate, nodules with
intense blood supply, solid nodules detected
by elastsonography in TR-4 class along
with highly suspected malignant lesion in
EU-TIRADS (non-oval or round shape,
irregular margins, microcalcifications, and

a marked hypoechogenicity) and five
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in ACR-TIRADS

(composition, echogenicity, shape, margin,

ultrasound  findings

and echogenic foci). These US features
appear to increase the risk of cancer. In this
context, we think that these features should
be included in the EU-TIRADS and ACR-
TIRADS classification.

Cancer risk in TIRADS 5 nodules was 26-
87% (5). This risk was reported to be 85.7%
(18), 87.5% (7), 91% (19), and 100% in
other studies (20). In our study, FNA biopsy
benign was 1.44% (5/346) in TIRADS 5
FNA follicular, Hurthle cell
neoplasia or suspicion was 4.33% (15/346),
40.17%
(139/346), and malignancy was 54.04%
(187/346).
histopathology, we identified that nodular
goiter was benign in TIRADS 5 at 1.73%
(8/346), 97.10%
(336/346), and malignancy potential
unclear at 0.57% (2/346). In line with these
findings, TIRADS 5 in our study was

nodules,

malignancy  suspicion  was

In the postoperative tissue

thyroid cancer at

in which
thyroid nodules are at higher risk. TIRADS

provides

similar to the literature data

effective  malighancy  risk
identification in the evolution of thyroid
nodules. It appears to be beneficial in the
decision of an FNA biopsy.

It is known that the prevalence of
histological subtypes of thyroid tumors is
69.6% papillary thyroid carcinoma, 17.5%
thyroid follicular carcinoma, 7.9% hurthle

cell carcinoma, and 2.8% medullar thyroid
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carcinoma (21). Papillary and follicular
cancers constitute most thyroid cancers
(>90%) (22, 23). In the present study, the
histopathological distribution of thyroid
cancers was found to be 89.47% papillary
thyroid carcinoma, 7.36% thyroid follicular
2.1%
carcinoma, and 1.05%

carcinoma, medullary  thyroid
with uncertain
malignancy potential. Our study results are
similar to the frequency of differential
thyroid and medullary cancers in line with
the literature (21-23). In our study, the
evaluation of thyroid nodules guided by the
TIRADS

significantly

classification  presented a

higher  sensitivity  and
moderate specificity, a higher negative
predictive value to rule out malignancy, and

a higher positive predictive value to detect

malignancy.

Similar to EU-TIRADS, our findings
showed that the risk of malignancy was
associated  with ~ the  composition,

echogenicity, shape, marginal irregularities
of  the

microcalcification, and echogenic foci. In

nodules, microlobulation,
addition, it was determined by the TR-4
classification that ultrasound features not
included in EU-TIRADS increased the risk
of thyroid cancer. In addition, there was no
relationship between Anti-TPO, Anti-TG,

TSH levels and malignancy.
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Conclusion
In conclusion, in our study, the TIRADS
scoring system successfully predicted the
malignancy rate. In line with our findings,
we support using the TIRADS scoring
system for evaluating thyroid nodules, the
risk of malignancy, and the classification of
nodules. Since the risk of malignancy in
TIRADS 2-3 thyroid nodules is very low, it
can be followed in experienced clinics
without a biopsy. Other ultrasound scan
features  (i.e., intranodular  rough
calcifications, nodules with intense blood
supply, and solid nodules detected by
elastosonography) were first evaluated
within the TIRADS classification in our
study. Clarified suggestions could be made
for the approach to the nodules which are
out of the classification as further studies
support such findings. Biopsy must be
performed for TIRADS 4 and 5 nodules.
FNA biopsy must be performed in line with
TIRADS Scoring System to

unnecessary biopsies until new methods are

avoid

developed to detect cancer. These tumors
are small and silent, and care must be paid
to excessive biopsy recommendations for
excessive diagnosis.
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Abstract

Purpose: The aim of this study was to investigate the relationship between head-shoulder
posture, and head-neck muscle stiffness, with blood flow in cervicogenic headache (CH).
Methods: A total of 37 patients who met the inclusion criteria participated in this study. Head-
shoulder posture was assessed with PostureScreen application, suboccipital, upper trapezius
(UT) and sternecleidomastoid (SCM) muscle stiffness with the Myoton Pro device, internal
carotid (ICA), vertebral artery (VA) blood flow with Doppler US.

Results: Head-shoulder posture deviations increased with increasing right and left suboccipital
muscle stiffness (p=0.002, p=0.004, p=0.043, p=0.011) and head posture deviations increased
with increasing left SCM muscle stiffness (p=0.004). As the UT muscle stiffness increased, VA
blood flow (p=0.047, p=0.049) and as the left SCM muscle stiffness increased, ICA-VA blood
flow decreased (p=0.009, p=0.002). As head posture deviation increased, ICA-VA blood flow
decreased (p=0.002, p=0.011).

Conclusion: In conclusion, muscle stiffness and head-shoulder posture deviations negatively
affect blood flow in CH.

Key words: Blood flow, Cervicogenic Headache, Neck, Stiffness, Posture
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Introduction

Cervicogenic headache (CH) is a secondary
headache type with a unilateral compressive
and sometimes throbbing character
spreading from the back of the head and
neck to the ear and zygomatic region. The
pain may be triggered after mechanical
maneuvers and may last for weeks, starting
from a few days, and may have a serious
negative effect on the quality of life (1).
Although the prevalence and incidence of
CH vary according to societies, its
prevalence was reported to be 0.1-4.1% in a
recent study considering the accepted
diagnostic criteria (2). It constitutes 15-20%
of chronic headaches (3).

There is an increasing number of studies
investigating the relationship between CH
and musculoskeletal disorders. The
convergence of the primary afferent inputs
of the trigeminal and upper cervical nerves
in the spinal trigeminal nucleus and the
convergence of the head-face nociceptive
sensory inputs from the upper cervical
structures in the trigeminal nucleus may
cause the pain signal in one region to spread
to the other region, increase sensitivity to
pain, and cause a pain response to
nonpainful stimuli (4,5). Thus, it is thought
that nociceptive input from cervical
structures may cause headaches or that
headache may spread to the cervical region.
studies the

Current investigating
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relationship  between  the  cervical
musculoskeletal system and CH are rather
inadequate.

There are also studies that report the
presence of a forward head posture in CH
(6,7). The presence of tension and
tenderness in the muscles of the neck due to
this postural deviation has been reported in
several studies (8,9). There are also studies
reporting that cervical and thoracic posture
deviations and suboccipital, upper trapezius
(UT) muscle stiffness are higher in CH
compared to healthy individuals (10).

In a study in which vertebral artery (VA)
blood flow parameters were evaluated in
individuals with CH, changes in VA blood
flow were observed with cervical rotation
movement. It has been reported that
changes in blood flow may be the main
pathogenetic mechanism in the
development of pain (11). There are several
studies investigating changes in head-neck
blood flow, mostly in primary headache
types. Studies on head-neck blood flow
changes in CH are insufficient. Studies
investigating changes in posture and neck-
shoulder muscle stiffness with head-neck
blood flow in CH are limited. No studies
have investigated the relationship between
postural deviations, muscle stiffness, and
head-neck blood flow in CH. In this respect,
our study contributes to the literature. The
aim of our study was to investigate the

relationship between neck-shoulder posture
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deviations, neck-shoulder muscle stiffness,
and head-neck blood flow in individuals

with CH.
Material and Methods

The study was approved by the Clinical
Research Ethics Committee of SANKO
University in accordance with the
Declaration of Helsinki

2020/04, Decision No: 03). Patients who

(Session No:

presented to the Neurology Outpatient
Clinic of Sani Konukoglu Practice and
Research Hospital and were diagnosed with
CH by a specialist were included in the
study. Patients with CH who signed the
voluntary consent form. The inclusion
criteria were as follows: diagnosed with
CHA, an adult between 18 and 65 years of
age, and not having received medical
treatment  (excluding analgesics) or
physiotherapy for CHA in the previous
months. The exclusion criteria were as

follows: history of headache

surgery,
history of serious heart disease or surgery,
history of current or previous malignancy,
and diagnosis of epilepsy.

First, the demographic data of individuals
such as gender, age, body weight (kg),
height (m), body mass index (kg/m2), and
disease duration (years) were also recorded.
The PostureScreen Mobile® (PSM)
application was used for posture evaluation.
This is a valid and reliable application

developed to evaluate posture (12). Head
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and shoulder angulation and translation
values measured via the application were
recorded as lateral posture analyses.
The UT,
(SCM)

suboccipital, and

sternocleidomastoid muscle
stiffness of the patients was evaluated
bilaterally with a myotonometer (Myoton
AS, Tallinn, Estonia). Myotonometers are
valid and reliable methods for assessing
(13).

evaluations, suboccipital was evaluated in

stiftness In  muscle stiffness
the prone position, UT in the sitting
position, and SCM in the supine position.
The measurement was repeated 3 times for
the right-left sides. The average of the
measurements was taken and recorded in
N/m units (14,15).

A Siemens Acuson S2000 (Siemens,
Erlangen, Germany) device was used to
evaluate the patients’ internal carotid artery
(ICA)-VA blood flow. Measurements were
recorded for the right and left sides (16).
The average of the right-left sides of blood
flow was taken. While the ICA and VA
blood flow evaluations were carried out by
aradiologist with 20 years of experience, all
other evaluations were performed face-to-

face by the same physiotherapist under the

same conditions.
Statistical Analysis

All analyses were conducted using SPSS
software version 25. The normality and

homogeneity of the data were evaluated
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with the Shapiro Wilk test. Mean and

standard deviation were given for
continuous  variables determined by
measurement, and  frequency  and

percentage were given for qualitative
variables in descriptive statistics. Since the
data were not normally distributed, the
correlation between the data was analyzed

using the Spearman test.

Table 1. Demographics and presence of headache

Results

The study was completed with a total of 37
individuals, 28 females and 9 males, who
fulfilled the inclusion criteria. In descriptive
statistics; mean age of the study participants
was 32.30+£9.171, and the mean BMI was
22.2945.64. Also, the mean presence of
headache was 2.97+1.83 years (Table 1).

X+ SD
Age (years) 32.3049.171
BMI (kg/m?) 22.29+5.64
Presence of headache (years) 2.97+1.83
Gender n (%)
Famale 28(75.67%)
Male 9(24.32%)

X:Mean; SD:Standard deviation; BMI:Body mass index; n:number of patients; %:percentage

When the relationship between muscle
stiffness and posture was analyzed, a
moderate correlation was found between
right suboccipital muscle stiffness and head
and

translation, shoulder

translation (p=0.002, p=0.005, p=0.004),

angulation,

between left suboccipital muscle stiffness

and head
angulation (p=0.043, p=0.011) and between
left SCM muscle and head

translation and shoulder
stiftness
angulation (p=0.004). The relationship
between muscle stiffness and posture is

shown in Table 2.

Table 2. Relationship between muscle stiffness and posture

Head translation Head angulation Shoulder translation  Shoulder angulation
r p r r p r p
R suboccipital 0.483* 0.002 0.254 0.129 0.448* 0.005 0.456 * 0.004
L suboccipital 0.334* 0.043 0.236 0.160 0.321 0.053 0.413* 0.011
RUT 0.231 0.169 0.110 0.518 0.087 0.609 0.206 0.221
LUT 0.261 0.119 0.051 0.762 0.092 0.586 0.019 0.909
R SCM 0.171 0.311 0.312 0.060 0.185 0.274 0.047 0.783
L SCM 0.034 0.842 0.460* 0.004 0.027 0.876 0.041 0.811

Spearman Test, r* correlation coefficient; p <0.05; R:right; L:left; UT:upper trapez; SCM:sternocleidomastoideus
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When the relationship between posture and
blood flow was analyzed, a negative
moderate correlation was found between

head translation and ICA PS and between

ED and VS PS (p=0.002, p=0.022,
p=0.011). The relationship between posture

and blood flow is shown in Table 3.

Table 3. Relationship between posture and blood flow

ICAPS ICAED VA PS VA ED
T p T p T p T p
Head translation -0.181 0.284 -0.222 0.186 0.009 0.957 0.127 0.453
Head angulation -0.490*  0.002 -0.377* 0.022  -0.412* 0.011 -0.276  0.098
Shoulder translation -0.156  0.356 -0.271 0.105 -0.036 0.832 0.103 0.543
Shoulder angulation -0.097  0.570 -0.322 0.052 -0.189 0.264 -0.051 0.763

Spearman Test, r*:correlation coefficient; p <0.05; ICA:internal carotid artery; VA: vertebral artery; Ps:peak

sistoloc; ED:end diastolic

When the relationship between muscle
stiffness and blood flow was analyzed, a
negative low-level correlation was found
between right and left UT muscle stiffness

and VA ED (p=0.047, p=0.049), and a

negative moderate-level correlation was
found between left SCM and ICA PS and
VA ED (p=0.009, p=0.002). The
relationship between muscle stiffness and

blood flow 1s shown in Table 4.

Table 4. Relationship between muscle stiffness and blood flow

ICAPS ICAED VS PS VA ED
r p r r p r p
R suboccipital 0.089 0.600 0.115 0.499 0.196 0.245 0.035 0.839
L suboccipital 0.087 0.611 0.093 0.584 0.181 0.283 0.093 0.585
RUT -0.004 0.982 -0.076 0.656 -0.188 0.266 -0.329* 0.047
LUT -0.062 0.714 -0.047 0.781 -0.127 0.455 -0.326* 0.049
R SCM -0.083 0.627 -0.215 0.201 -0.004 0.982 -0.322 0.052
L SCM -0.423* 0.009 -0.318 0.055 -0.240 0.153 -0.502* 0.002

Spearman Test, r* correlation coefficient; p <0.05; R: right; L:left; UT:upper trapez; SCM:sternocleidomastoideus;
ICA:internal carotid artery; VS:vertebral artery; PS:peak sistoloc; ED:end diastolic

Discussion

This study investigated the relationship
between head-shoulder posture and neck-
shoulder muscle stiffness with head-neck
blood flow in CH. It was observed that head
shoulder and

translation, translation,

angulation increased with increasing

suboccipital muscle stiffness. In addition, it
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was observed that posture affects negatively
blood flow. Also, VA blood flow decreased
as UT and SCM muscle stiffness increased,
and ICA-VA blood flow decreased as head
translation increased.

Farmer et al. compared the cervical lordosis
of patients with CH with the control group
by radyographic methods. It is reported that
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cervical lordosis is higher in individuals
with CH compared to the healthy group.
However, the results of the study cannot
provide information about whether this
deviation in cervical posture causes CH
(17). Yoon evaluated the neck tilt angle and
T1 slope angle in a study to contribute to the
diagnostic criteria and clinical evaluation in
CH. They found a significant difference in

posture in CH compared to healthy

(10).

investigated 3D spinal alignment in CH and

individuals Moustafa et al.

found that there was much more

thoracolumbar deviation compared to
healthy individuals (18). Studies in the
literature have generally shown that
postural deviations may be associated with
CH. This study similarly analyzed postural
deviations but reported that head and
shoulder posture may be related to muscle
stiftness and blood flow.

The mechanical properties of the cervical
muscles were investigated in CH. No
significant difference was found in the
elasticity of the suboccipital and UT
muscles compared with healthy subjects,
but a significant difference was found in
cervical muscle stiffness (11). Lin et al.
reported increased stiffness in superficial
neck extensor muscles in cervicogenic
headache. They concluded that increased
muscle stiffness, especially on the side of
the headache, may be significant for the

diagnosis of CH. A systematic review
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showed that manual therapy approaches to
reduce the tension of the muscles in the
neck region may be effective in the
treatment of CH (19). All these studies
reported that muscle stiffness is a symptom
to be considered in individuals with CH. In
parallel with the literature, our study
reported that posture deviations may be
associated with neck muscle stiffness. In
addition, the results that increased cervical
muscle stiffness may adversely affect head
and neck blood flow contribute to the
literature.

Kaur et al. study with a large population
showed that factors that would cause
compression of the VBA may be associated
with CH (20). Research suggests that low
blood flow velocity and high resistance in
the transverse cervical artery may be closely
related to the underlying pathogenesis of
cervical and upper back stiffness (21).
Abdullaiev R Ya et al. compared the VA
blood flow of patients with CHA and
healthy individuals and reported that blood
flow decreased, especially in head rotation
(11).

In the literature, head-neck blood flow
relationships related to headache have
generally been examined. Another study
showed that VA blood flow increased after
acupuncture application in individuals with
tension-type headache (22). Similarly, there
are studies showing that blood flow may be
affected by headache

after various
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interventions. Based on the literature, we
examined the factors that may be associated
with VA and ICA blood flow in a
cervicogenic headache in our study. We
reported that VA-ICA blood flow may be
significantly related to posture and neck
stiffness. In the literature, most of the
studies on postural deviations, muscle
stiffness, and head and neck blood flow
have been conducted in relation to the
diagnosis of CH. The relationship between
these symptoms in CH has not been studied.
Our study is one that will contribute to the
literature in this aspect.

The main limitation of our study is that we
were able to reach a limited number of
individuals diagnosed with CH since our
study was conducted in a single center. We
recommend that the relationship between
neck-shoulder postural deviations, muscle
stiffness, and blood flow in individuals with
CH be examined in larger population
studies. We also think that examining the
relationship between not

only neck-

shoulder posture but also postural

deviations of the entire spine and muscle
stiftness will bring a different perspective to
the literature. Our study contains results that
may give clinicians insight into the
treatment approaches of individuals with

CH.
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Conclusion

This study showed that neck-shoulder
postural deviations and suboccipital and UT
muscle stiffness with VA and ICA blood
flow may be related in individuals with CH.
Postural deviations, muscle stiffness, and
blood flow should be taken into account
during the evaluations made in patients with
CH. Additionally, posture correction and
muscle relaxation methods can be added to

treatment programs to increase blood flow.
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