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AMAC

Kahramanmaras Siit¢ii Imam Universitesi Tip
Fakiiltesi Dergisi bilimsel bir dergi olup, tibbin ¢esitli
alanlarinda arastirma makaleleri, olgu sunumlar1 ve
derlemeleri yayinlar

KAPSAM

Dergi Kahramanmarag Siit¢ii Imam Universite-
si (KSU) Tip Fakiiltesinin yayin organ: olup, ulusal ve
uluslar arasi tiim tibbi kurum ve personele ulasmayi he-
deflemektedir. Derginin yayin prensipleri, bagimsiz, 6n
yargisiz ve ¢ift-kor hakemlik ilkelerine dayanmaktadir.
Yayin Kurulu, Uluslararas: Tip Dergisi Editorleri Kon-
seyi (ICMJE) ve Yayin Etik Ilkeleri Komisyonu (COPE)
ilkeleri cercevesinde ¢alisir.

Yayin asamasinda ve kabul sonrasinda yazarlardan
higbir iicret talep edilmemektedir. KSU Tip Fakiiltesi
Dergisi yilda 3 say1 olmak {izere 4 ayda bir (Mart,Tem-
muz, Kasim) bir ¢ikar. Derginin yazi dili Tiirkge ve In-
gilizcedir.

AIM

KSU Medical Journal is a scientific journal which
aims to publish original articles, case reports and re-
views on different fields of medicine.

SCOPE

KSU Medical Journal is the official journal of Kah-
ramanmarag Siit¢ii Imam University Faculty of Med-
icine and aims to reach all national and international
medical institutions and staff. It has the highest ethical
and scientific standards and has no commercial con-
cerns in publishing manuscript. The publication prin-
ciples of the journal are based on the principles of in-
dependent, peer-review and double-blinded refereeing.
Editorial Board of the KSU Medical Journal complies
with the criteria of the International Council of Medical
Journal Editors (ICMJE), and Committee on Publica-
tion Ethics (COPE).

No fee is requested from the authors at the pub-
lishing stage and after acceptance. Journal is published
every 4 months (March, July, December), 3 times a year.
The publication language of the journal is Turkish and
English.
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YAYIN KURALLARI

Yaymlanmak i¢in gonderilen makalelerin daha
once bagka bir yerde yayinlanmamis veya yayinl-
anmak iizere gonderilmemis olmasi gerekir. Eger
makalede daha once yayinlanmig; alinti yazi, tablo,
resim vs. mevcut ise makale yazari, yayin hakki sahi-
bi ve yazarlarindan yazili izin almak ve bunu makalede
belirtmek zorundadir. Bilimsel toplantilarda sunulan
Ozetler, makalede belirtilmesi kosulu ile kabul edilir.
Dergiye gonderilen makale bicimsel esaslara uygun
ise, editor ve en az yurt ici-yurt dis1 iki danigmanin in-
celemesinden gegip, gerek goriildiigi takdirde, istenen
degisiklikler yazarlarca yapildiktan sonra yayinlanir.

BiLIMSEL SORUMLULUK

Tim yazarlarin gonderilen makalede akade-
mik-bilimsel olarak dogrudan katkis1 olmalidir. Yazar
olarak belirlenen isimler ¢aligmay1 planlanmasi, yapil-
masl, yazilmasi veya revize edilmesi agamasinda gorev
almalidirlar. Biitiin yazarlar makalenin son halini kabul
etmelidirler. Makalelerin bilimsel kurallara uygunlugu
yazarlarin sorumlulugundadir.

ETiK SORUMLULUK

Dergi, “Insan” 6gesinin icinde bulundugu tim
calismalarda Helsinki Deklerasyonu Prensiplerine
uygunluk (Web sayfasi erisim adresi: http:// www.
wma.net/en/30publications/10policies/b3/ index.html
) ilkesini kabul eder. Bu tip ¢aligmalarin varliginda
yazarlar, makalenin “Gereg¢ ve Yontemler” bolimiinde
bu prensiplere uygun olarak ¢alismay1 yaptiklarini, ku-
rumlarinin etik kurullarindan ve ¢alismaya katilmis in-
sanlardan “Bilgilendirilmis olur” (Informed Consent)
aldiklarini belirtmek zorundadir.

Caligmada “Hayvan” 6gesi kullanilmis ise yazarlar,
makalenin “Gereg ve Yontemler” boliimiinde Guide for
the Care and Use of Laboratory Animals (Web sayfasi
erisim adresi: www.nap. edu/catalog/5140.html) pren-
sipleri dogrultusunda ¢alismalarinda hayvan haklarini
koruduklarini ve kurumlarinin etik kurullarindan onay
aldiklarini belirtmek zorundadir.

Eger makalede direkt-indirekt ticari baglant1 veya
calisma icin maddi destek veren kurum mevcut ise
yazarlar; kullanilan ticari triin, ilag, firma ile ticari
higbir iliskisinin olmadigini ve varsa nasil bir iligkis-
inin oldugunu (konsiiltan, diger anlagmalar) bildirmek
zorundadir. Makalelerin etik kurallara uygunlugu
yazarlarin sorumlulugundadir.

PUBLICATION GUIDELINES

Articles are accepted for publication on the con-
dition that they are original, are not under consider-
ation by another journal, or have not been previously
published. Direct quotations, tables, or illustrations
that have appeared in copyrighted material must be ac-
companied by written permission for their use from the
copyright owner and authors.

All articles are subject to review by the editors and
referees. Acceptance is based on significance, and origi-
nality of the material submitted. If the article is accepted
for publication, it may be subject to editorial revisions
to aid clarity and understanding without changing the
data presented.

SCIENTIFIC RESPONSIBILITY

All authors should have contributed to the article
directly either academically or scientifically. All per-
sons designated as authors should contribute planning,
performing, writing or reviewed of manuscript. All au-
thors should approve the final version. It is the authors’
responsibility to prepare a manuscript that meets scien-
tific criterias.

ETHICAL RESPONSIBILITY

The Journal adheres to the principles set forth in
the Helsinki Declaration (http://www. wma.net/en/
30publications/10policies/b3/ index. html) and holds
that all reported research involving “Human beings”
conducted in accordance with such principles. Reports
describing data obtained from research conducted in
humanparticipants must contain a statement in the Ma-
terial And Methods section indicating approval by the
institutional ethical review board and affirmation that
Informed Consent was obtained from each participant.

All papers reporting experiments using animals
must include a statement in the Material and Methods
section giving assurance that all animals have received
humane care in compliance with the Guide for the Care
and Use of Laboratory Animals (www.nap.edu/cata-
log/5140.html) and indicating approval by the institu-
tional ethical review board. If the proposed publication
concerns any commercial product, the author must
include in the cover letter a statement indicating that
the author(s) has (have) no financial or other interest in
the product or explaining the nature of any relation (in-
cluding consultancies) between the author(s) and the
manufacturer or distributor of the product. It is the au-
thors’ responsibility to prepare a manuscript that meets
ethical criteria.
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ISTATISTIKSEL
DEGERLENDIiRME

Tum retrospektif, prospektif ve deneysel arastirma
makaleleri biyoistatistiksel olarak degerlendirilmeli ve
uygun plan, analiz ve raporlama ile belirtilmelidir

YAZIM DiLi YONUNDEN
DEGERLENDIRME

Derginin yayin dili Tiirkge ve Ingilizcedir. Makalel-
erde Tiirk Dil Kurumu'nun Tiirkge sozligii veya www.
tdk.org/dergi adresi, ayrica Tiirk Tibbi Derneklerinin
kendi branslarina ait terimler s6zliigii esas alinmalidir.
Ingilizce makaleler ve Ingilizce dzetler, dergiye gon-
derilmeden 6nce dil uzmani tarafindan degerlendiril-
melidir.

MAKALE GONDERMEK ICIN

Tim yazilar editorial ofise http://dergipark. gov.tr/
ksutfd URL adresinden online olarak génderilmelidir.
Detayl1 bilgi dergi web sitesinden ayrintili olarak sagla-
nabilir. Ayrica gonderilmis olan makalelerdeki yazim
ve dilbilgisi hatalari, makalenin igerigine dokunmadan,
redaksiyon komitemiz tarafindan diizeltilmektedir.

YAYIN HAKKI

1976 Copyright Acte gore, yayinlanmak iizere ka-
bul edilen yazilarin her tiirlii yayin hakk: dergiyi yayin-
layan kuruma aittir. Yazilardaki diisiince ve Oneriler
tiimiiyle yazarlarin sorumlulugundadir.

STATISTICAL EVALUATION

All retrospective, prospective and experimental re-
search articles must be evaluated in terms of biostatics
and it must be stated together with appropriate plan,
analysis and report. p values must be given clearly in
the manuscripts

EVALUATION OF THE WRITING
LANGUAGE

The official languages of the Journals are Turkish
and English. Manuscripts and abstracts in English must
be checked for language by an expert. It is the authors’
responsibility to prepare a manuscript that meets spell-
ing and grammar rules

FOR SUBMITTING AN ARTICLE

All manuscripts and editorial correspondence
must be submitted online to the editorial Office http://
dergipark.gov.tr/ksutfd. Detailed submission informa-
tion is provided at the online editorial office web site.

COPYRIGHT STATEMENT

In accordance with the Copyright Act of 1976, the
publisher owns the copyright of all published articles.
Statements and opinions expressed in the published
material herein are those of the author(s).
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YAZI CESITLERI
Dergiye yaymlanmak iizere gonderilecek yazi
cesitleri su sekildedir:
Orijinal Arastirma: Kliniklerde yapilan prospek-
tif-retrospektif ve her tiirlii deneysel ¢aligmalar yayin-
lanabilmektedir.

Yapisi:

Ozet: Ortalama 200-250 kelimeden olusan Tiirkce
ve Ingilizce boliimlii 6zet olmalidir [amag (objective),
gere¢ ve yontemler (material and methods), bulgular
(results) ve sonug¢ (conclusion)]

Giris

Gereg ve Yontemler
Bulgular

Tartisma

Tesekkiir
Kaynaklar
Derleme:

Dogrudan veya davet edilen yazarlar tarafindan
hazirlanir. Tibbi 6zellik gosteren her tiirlii konu igin
son tip literatiirlinti de igine alacak sekilde hazirlanabil-
ir. Yazarin o konu ile ilgili basilmis yayinlarinin olmasi
ozellikle tercih nedenidir.

Yapisi:

Ozet (Ortalama 200-250 kelime, béliimsiiz, Tiirk¢e
ve Ingilizce)

Konu ile ilgili baghklar

Kaynaklar

Olgu Sunumu: Nadir goriilen, tani ve teda-
vide farklihik gosteren makalelerdir. Yeterli sayida
fotograflarla ve semalarla desteklenmis olmalidir.

Yapisi:

Ozet (ortalama 200-250 kelime; béliimsiiz; Tiirkge
ve Ingilizce)

Giris

Olgu Sunumu

Tartisma

Kaynaklar

CATEGORIES OF ARTICLES

The Journal publishes the following types of arti-
cles:

Original Research Articles: Original prospective
or retrospective studies of basic or clinical investiga-
tions in areas relevant to medicine.

Content:

Abstract (200-250 words; the structured abstract
contain the following sections: objective, material and
methods, results, conclusion; English and Turkish)

Introduction

Material and Methods
Results

Discussion
Acknowledgements
References

Review Articles: The authors may be invited to
write or may submit a review article. Reviews includ-
ing the latest medical literature may be prepared on all
medical topics. Authors who have published materials
on the topic are preferred.

Content:

Abstract (200-250 words; without structural divi-
sions; English and Turkish)

Titles on related topics
References

Case Reports: A unique unreported manifestation
or treatment of a known disease process, or unique un-
reported complications of treatment regimens. They
should include an adequate number of photos and fig-
ures.

Content:

Abstract (average 200-250 words; without struc-
tural divisions; English and Turkish)

Introduction
Case report
Discussion

References
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YAZIM KURALLARI

Dergiye yaymlanmast igin génderilen makalelerde
asagidaki bi¢imsel esaslara uyulmalidir. Makale, PC
uyumlu bilgisayarlarda Microsoft Word programi ile
yazilmahdir.

KISALTMALAR
Kelimenin ilk gectigi yerde parantez i¢inde verilir
ve tiim metin boyunca o kisaltma kullanilir.
Baslikta kesinlikle kisaltma kullanilmaz. Ozette ise

herkes tarafindan kabul edilen kisaltmalar kullanilabil-
ir (6r: MR, TSH...)

SEKIL, RESIM, TABLO
VE GRAFIKLER

Sekil, resim, tablo ve grafiklerin metin iginde
gectigi yerler ilgili ciimlenin sonunda belirtilmelidir.

Sekil, resim, tablo ve grafiklerin agiklamalar
makale sonuna eklenmelidir.

Sekil, resim/fotograflar ayr1 birer .jpg veya .gif do-
syast olarak (pixel boyutu yaklasik 500x400, 8 cm en-
inde ve 300 ¢oziiniirliikte taranarak) gonderilmelidir.

Kullanilan kisaltmalar sekil, resim, tablo ve
grafiklerin altindaki a¢iklamada belirtilmelidir

Daha o6nce basilmis sekil, resim, tablo ve grafik
kullanilmis ise yazili izin alinmalidir ve bu izin agikla-
ma olarak sekil, resim, tablo ve grafik agiklamasinda
belirtilmelidir.

Resimler/fotograflar renkli, ayrintilar1 goriilecek
derecede kontrast ve net olmalidir.

MANUSCRIPT PREPARATION

Authors are encouraged to follow the following
principles before submitting their material. The article
should be written in computers with Microsoft Word.

ABBREVATIONS

Abbreviations that are used should be defined in
parenthesis where the full word is first mentioned. Ab-
breviation must not be used in title. Abbreviation ac-
cepted by everyone are used in abstract (MR, TSH...)

FIGURES, PICTURES,
TABLES AND GRAPHICS

All figures, pictures, tables and graphics should be
cited at the end of the relevant sentence.

Explanations about figures, pictures, tables and
graphics must be placed at the end of the article.

Figures, pictures/photographs must be added to
the system as separate .jpg or .gif files (approximately
500x400 pixels, 8 cm in width and scanned at 300 res-
olution).

All abbreviations used, must be listed in explana-
tion which will be placed at the bottom of each figure,
picture, table and graphic.

For figures, pictures, tables and graphics to be re-
produced relevant permissions need to be provided.

This permission must be mentioned in the explanation.

Pictures/photographs must be in color, clear and
with appropriate contrast.

KSU Medical Journal 2024;19(3)

KSU Tip Fak Der 2024;19(3)



BASLIK SAYFASI
Makalenin baghg1 (Tiirkce ve Ingilizce), kisa
bashk (Tiirkge ve Ingilizce) tiim yazarlarin ad-soyad-
lar1, akademik tinvanlari, kurumlary, is telefonu-GSM,
e-posta ve yazigma adresleri belirtilmelidir. Makale
daha 6nce teblig olarak sunulmus ise teblig yeri ve tar-
ihi belirtilmelidir.

OZETLER

Yazi Cesitleri boliimiinde belirtilen sekilde hazirla-
narak, makale metni igerisine yerlestirilmelidir.

ANAHTAR KELIMELER
« En az 3 adet, Tiirkge ve Ingilizce yazilmalidur.

o Ingilizce anahtar kelimeler “Medical Subject
Headings (MeSH)"e uygun olarak verilmelidir

(Bkz: www.nlm.nih.gov/mesh/MBrowser. html).

« Tiirkge anahtar kelimeler MeSH terimlerinin ay-
nen ¢evirisi olmalidir. Bu yilizden anahtar kelimelerin,
Tiirkiye Bilim Terimleri arasindan segilmesi gerekme-
ktedir. Yazarlar bilgilendirme agisindan “http://www.

bilimterimleri.com/ adresini ziyaret edebilirler.

TESEKKUR

Eger ¢ikar ¢atismasi, finansal destek, bagis ve diger
biitiin editoryal (istatistiksel analiz, Ingilizce/ Tiirkge
degerlendirme) ve/veya teknik yardim varsa, metnin-
sonunda sunulmalidir.

KAYNAKLAR

Kaynaklar makalede gelis sirasina gore yazilmali ve
metinde ciimle sonunda noktalama isaretlerinden he-
men Once paragraf igerisinde belirtilmelidir. Makalede
bulunan yazar sayis1 6 veya daha az ise tiim yazarlar
belirtilmeli, 7 veya daha fazla ise ilk 6 isim yazilip “et
al” eklenmelidir. Tiirkge kaynaklarda “ve ark” eklenme-
lidir. Kaynak yazimi i¢in kullanilan format Index Medi-
cus’ta belirtilen sekilde olmalidir (Bkz: www.icmje.org).
Kisisel deneyimler ve basilmamis yayinlar kaynak olar-
ak gosterilemez.

Kaynaklarin yazimi igin o6rnekler (Noktalama
isaretlerine litfen dikkat ediniz):

Makale i¢in;

Yazar(lar)in  soyad(lar)1 ve  isim(ler)inin
basharf(ler)i, makale ismi, dergi ismi, yil, cilt, sayfa
no'su belirtilmelidir.

Ornek: Gungor O, Guzel FB, Sarica MA, Gungor
G, Ganidagli B, Yurttutan N et al. Ultrasound Elastog-

raphy Evaluations in Patient Populations With Various
Kidney Diseases. Ultrasound Q. 2019;35(2):169-172.

TITLE PAGE

A concise, informative title and short title (English
and Turkish), should be provided. All authors should
be listed with academic degrees, affiliations, address-
es, office and mobile telephone and fax numbers, and
e-mail and postal addresses. If the study was presented
in a congress, the author(s) should identify the date/
place of the congress of the study presented.

ABSTRACT

The abstracts should be prepared in accordance
with the instructions in the “Categories of Articles” and
placed in the article file.

KEYWORDS

« They should be minimally three, and should be
written English.

« The words should be separated by semicolon (;),
from each other.

» Key words should be appropriate to “Medical
Subject Headings (MESH)”(Look: www.nlm. nih.gov/
mesh/MBrowser.html).

ACKNOWLEDGEMENTS

Conflict of interest, financial support, grants, and
all other editorial (statistical analysis, language editing)
and/or technical asistance if present, must be presente-
dat the end of the text.

REFERENCES

References in the text should be numbered as su-
perscript numbers and listed serially according to the
order of mentioning on a separate page, doublespaced,
at the end of the paper in numerical order. All authors
should be listed if six or fewer, otherwise list the first
six and add the et al. Journal abbreviations should con-
form to the style used in the Cumulated Index Medicus
(please look at: www.icmje.org). Declarations, personal
experiments, unpublished papers, thesis cannot be giv-
en as reference.

Examples for writing references (please give atten-
tion to punctuation):

Format for journal articles; initials of author’s
names and surnames, titles of article, journal name,
date, volume, number, and inclusive pages, must be in-
dicated.

Example: Gungor O, Guzel FB, Sarica MA, Gungor
G, Ganidagli B, Yurttutan N et al. Ultrasound Elastog-
raphy Evaluations in Patient Populations With Various
Kidney Diseases. Ultrasound Q. 2019;35(2):169-172.
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Kitap icin;

Yazar(lar)in  soyad(lar)1  ve  isim(ler)inin
basharf(ler) i, bolim bashigi, editoriin( lerin) ismi, kitap
ismi, kaginc1 baski oldugu, sehir, yayinevi, yil ve say-
falar belirtilmelidir.

Tiirkge kitaplar igin;

Tir A. Emergency airway management and en-
dotracheal intubation. $ahinoglu AH. Yogun Bakim
Sorunlar1 ve Tedavileri. 2. Baski. Ankara: Tiirkiye Klin-
ikleri;2003. p.9-16.

Yazar ve editoriin ayni oldugu kitaplar i¢in; Yazar(-
lar)in/editoriin soyad(lar)1 ve isim(ler) inin basharf(ler)
i, bolim bagligy, kitap ismi, kaginci baski oldugu, sehir,
yayinevi, y1il ve sayfalar belirtilmelidir.

Tiirkge kitaplar igin;
Eken A. Cosmeceutical ingredients: drugs to cos-

metics products. Kozmesotik Etken Maddeler. 1. Baski.
Ankara: Turkiye Klinikleri; 2006. p.1-7.

Iletisim:

Kahramanmaras Siit¢ii Imam Universitesi Tip
Fakiiltesi Dergisi Editorligi,

Avsar Yerleskesi, KAHRAMANMARAS

e posta: tipfak@ksu.edu.tr, ogungor@ksu.edu.tr

Tel: 0 344 300 34 08

Format for books;

Initials of author’s names and surnames, chapter
title, editor’s name, book title, edition, city, publisher,
date and pages.

Example;

Underwood LE, Van Wyk J]. Normal and aberrant
growth. In: Wilson JD, Foster DW,eds. Wiliams™ Text-
book of Endocrinology. 1st ed. Philadelphia: WB Saun-
ders; 1992. p.1079-138.

Format for books of which the editor and author
are the same person; Initials of author(s)’ editor(s)’
names and surnames chapter title, book title, edition,
city, publisher, date and pages.

Example;

Solcia E, Capella C, Kloppel G. Tumors of the exo-
crine pancreas. Tumors of the Pancreas. 2nd ed. Wash-
ington: Armed Forces Institute of Pathology; 1997.
p.145-210.

Communication:

Kahramanmaras Siit¢ii Imam Universitesi Tip
Fakiiltesi Dergisi Editorligi,

Avsar Yerleskesi, KAHRAMANMARAS

e posta: tipfak@ksu.edu.tr, ogungor@ksu.edu.tr

Tel: 0 344 300 34 08
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Arastirma Makaleleri (Research Articles)

95.

Sayfa

103.

Sayfa

109.

Sayfa

Gebelerin Saghik Okuryazarligi
Diizeyinin Dijital Ortamda Saglik Bilgisi
Edinme ve Teyit Etme Davranisi Uzerine
Etkisi

The Effect of The Level of Health Literacy
of Pregnant Women on The Behavior
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Hatice Giil OZTAS,
Emine AKSUT AKCAY, Giilnaz ERDI,
Burcu AVCIBAY VURGEC

115.

Sayfa

121.

Sayfa

Evaluation of Risk Factors in Patients
with Primary Open Angle Glaucoma and
Ocular Hypertension

Primer Agik A¢ili Glokomlu ve Okiiler
Hipertansiyonlu Hastalarda Risk
Faktorlerinin Degerlendirilmesi

Omer EKICI, Mehmet OKKA,
Ahmet OZKAGNICI

Comparison of Postpartum Hemoglobin 1 2 7.
Decrease Levels In Patients Who Had

Normal Vaginal Delivery Versus Cesarean Sayfa
Section

Sezaryen ile Normal Vajinal Dogum Yapmus
Hastalarin Postpartum Hemoglobin Diististi
Seviyelerinin Karsilastirilmas:

Senol SENTURK, Mehmet KAGITCI,
Sibel Dogan POLAT,

[lknur Merve AYAZOGLU,

Nalan KURUCA, Biilent YILMAZ

Astenopi Sikayeti fle Gelen Emetropik
Geng Popiilasyonda + 0.50 Diyoptri
Gozliik Verilmesinin Astenopik
Sikayetlerin Diizeltilmesine Etkisi

The Effect of Low Power Plus Spherical
Lenses on Asthenopic Complaints in Healthy
and Pre-Presbiopic Population

Burak BILGIN, Mete GULER,
Miibeccel BULUT

Uretimin Farkli Boliimlerinde Cahisan
Erkek Tekstil Iscilerinde Oksidatif Stres

Parametrelerinin Degerlendirilmesi

Evaluation of Oxidative Stress Parameters in
Male Textile Workers Working in Different
Sections of Production

Leyla DOKUMACTI, Isil YAGMUR,
Rabia TURAL, Fatma INANC TOLUN,
Hasan DAGLI, Yeliz DOBOOGLU,
Hatice SAGER

The Relationship Between the Budget
Allocated to Health and the Density of
Health Workers and Communicable
Diseases in the Context of Sustainable
Development Goals

Siirdiiriilebilir Kalkinma Hedefleri
Baglaminda Saghiga Ayirilan Biitce ile
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Arastirma Makalesi (Research Article)

Gebelerin Saghk Okuryazarh@ Diizeyinin Dijital Ortamda
Saghk Bilgisi Edinme ve Teyit Etme Davrams1 Uzerine Etkisi

The Effect of The Level of Health Literacy of Pregnant Women on The Behavior of
Obtaining and Confirming Health Information in A Digital Environment

Hatice Giil OZTAS', Emine AKSUT AKCAY', Giilnaz ERDI', Burcu AVCIBAY VURGEC?

! Kahramanmaras Siit¢ii Imam Universitesi, Saghk Bilimleri Fakiiltesi, Ebelik Béliimii, Kahramanmaras, Tiirkiye
2 Cukurova Universitesi, Saglik Bilimleri Fakiiltesi, Ebelik Boliimii, Adana, Tiirkiye

Ozet

Amag: Arastirmanin amaci, gebelerin saglik okuryazarligi diizeyinin dijital ortamda saglik bilgisi edinme ve teyit etme davranisi lizerine etkisini incele-
mektir.

Gereg ve Yontemler: Arastirma analitik-kesitsel olarak Ekim 2022- Nisan 2023 tarihleri arasinda, Tirkiye’nin giineyinde bir kamu hastanesinde yiiriitiil-
miistiir. Aragtirmaya bu hastaneye takip ve bakim hizmeti igin bagvuran, 6rneklemi gii¢ analizi yontemi ile belirlenen 400 gebe alinmustir. Veriler; Gebe Ta-
mtim Formu, Saglik Okuryazarlig1 Olgegi ve Dijital Ortamda Saglik Bilgisi Edinme ve Teyit Davramslar1 Olgegi ile yiiz yiize goriisme yontemi kullanilarak
toplanmus olup Statistical Package for Social Sciences for Windows 25.0 istatistik paket programinda analiz edilmistir.

Bulgular: Gebelerin yas ortalamasinin 27,74+5,81 (min-max: 19-49), %24,2’si lise mezunu, %68,5’inin ¢alismadigi, %89,0’unun ¢ekirdek aileye sahip
oldugu, %71’inin il merkezinde ikamet ettigi, %66,5’inin gebeliginin planli, %43,0’tnin ilk gebeligi, %90,3tiniin gebelik kontrollerini diizenli olarak
yaptirdig1 belirlenmistir. Saghk Okuryazarligi Olgegi puan ortalamasi 105,13+18,36 ve Dijital Ortamda Saglik Bilgisi Edinme ve Teyit Davranislar Olgegi
puan ortalamasi 26,45+9,78 olarak bulunmustur. Saglik Okuryazarligi Olgegi ve Dijital Ortamda Saglik Bilgisi Edinme ve Teyit Davranislar1 Olgegi toplam
puan ve tiim alt boyutlarinin birbirleri ile arasinda anlamli bir iliski oldugu belirlenmistir. Buna gore saglik okuryazarligi arttik¢a dijital ortamda saglik bilgisi
edinme ve teyit davranislarinin arttig1 saptanmistir.

Sonug: Aragtirmada gebelerin yiiksek diizeyde saglik okuryazarligi ve orta diizeyde dijital ortamda saglik bilgisi edinme ve teyit davraniglarina sahip oldugu
belirlenmistir. Ayrica gebelerin saglik okuryazarlig: arttik¢a dijital bilgi edinme diizeyi oraninin arttig1 saptanmustir.

Anahtar Kelimeler: Dijital Saglik, ebelik, gebelik, saglik okuryazarli1

Abstract

Objective: The research aims to examine the effect of pregnant women’s health literacy level on obtaining and confirming health information in a digital
environment.

Materials and Method: The research was conducted analytically and cross-sectionally in a public hospital in southern Turkey between October 2022 and
April 2023. Four hundred pregnant women who applied to this hospital for follow-up and care services, determined by sample power analysis method, were
included in the study. The data were collected using the Pregnant Introduction Form, Health Literacy Scale, and Health Information Acquisition and Confir-
mation Behaviours in Digital Environment Scale by face-to-face interview method and analyzed in the Statistical Package for Social Sciences for Windows
25.0 statistical package program.

Results: It was found that the average age of pregnant women was 27.74+5.81 (min-max: 19-49), 24.2% were high school graduates, 68.5% did not work,
89.0% had a nuclear family, 71.0% resided in the city center, 66.5% had a planned pregnancy, 43.0% had a first pregnancy, 90.3% regularly checked their
pregnancy. The mean score of the Health Literacy Scale was 105.13£18.36, and the mean score of the Acquisition of Health Information and Confirmation
Behaviors in the Digital Environment was 26.45+9.78. It has been determined that there is a significant relationship between the Health Literacy Scale and
the Health Information Acquisition and Confirmation Behaviors Scale in the Digital Environment and all sub-dimensions of each other. Accordingly, as
health literacy increases, it has been determined that acquiring health information and confirming behaviors in the digital environment rises.

Conclusion: The study found that pregnant women have a high level of health literacy and a moderate level of health information acquisition and confirma-
tion behaviors in the digital environment. In addition, it has been found that the rate of digital information acquisition level increases as the health literacy
of pregnant women increases.

Key Words: Digital Health, midwifery, pregnancy, health literacy
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OZTAS ve ark.

GIRIS

Saglik okuryazarligy, insanlarin almis oldugu egitim
ile iligkili olarak, ihtiya¢ duyulan kaynaklar1 kullanarak
kendi saglig1 ile ilgili bilgi edinebilme, bu bilgileri an-
layabilme, degerlendirebilme ve uygulayabilme bece-
risidir (1). Giiniimiizde saglik okuryazarligi diizeyinin
diisitk olmasi kiiresel bir sorun olarak agikea goriilmek-
tedir. Diisiik saglik okuryazarlig1 diizeyinin anlamu ise
¢ogunlukla bireyin yeterince kendi sagligina miidahale
edemedigi, saglik hizmeti sunucularina etkin bi¢cimde
ulasamadig, var olan bilgi birikimlerini kavrayamadig1
ve bu nedenle saglig: ile ilgili kararlar1 saglikli bir sekil-
de alamadig1 sonucuna ulagilmaktadir (2).

Erken ve ge¢ evrelerinde yiiksek diizeyde endise
ve kaygiy1 barindiran gebelik siireci kadinlarin daha
savunmasiz oldugu bir donemdir (3,4). Beraberinde,
psiko-sosyal ¢evre, onceki ve simdiki obstetrik dyki
ve tibbi durum gebelikte endiseyi arttiran risk faktor-
leri arasindadir (5). Bir¢ok nedenlerle gebelerin saglik
durumlari ve bebeklerinin iyilik hali i¢in bilgi aramasi
beklenilen sonugtur (3). Aragtirma kaynaklar1 olarak
da saglik profesyonelleri, gazete, kiitiiphane, televizyon
ve internet gibi kaynaklar1 ya da akraba, komsu, tanidik
gibi sosyal cevreyi daha ¢ok kullanmaktadirlar (6). In-
ternet yaygin bir bilgi arama kaynagi olarak kullanimi-
nin artmis ve e-Saglik’ta 6nemi artan bir kavram haline
gelmistir (7). Biitiinciil olarak baktigimizda yalnizca
teknik bir ilerleyisi olmayan e-Saglik ifadesi, internet
tabanli saglik hizmeti ve bilgi dagitimini ifade ederken
ayni zamanda yerel, bolgesel ve kiiresel ¢apta saglik
hizmetlerini iyilestirmeyi amaglar (8,9). Teknolojinin
kullanimindan ¢ok saglik hizmetlerinin saglanmasiyla
ilgilenen Dijital saglik, ‘elektronik saglik (e-saglik) hiz-
metleri ve ‘mobil saglik (m-saglik)’ hizmetleri seklinde
sagligin icinde kendine yer bulmustur (10,11). Gebeli-
gin normal siireci ve gebelikte istenmeyen durumlarin
bilinmesi, dogru beslenme tiiriiniin ve dinlenme ru-
tininin kazanilmasinin yani sira bilgi alinacak kayna-
gin dogru secilmesi ve giivenilir olmas1 gibi faktorler
gebeligin kalitesini etkilemektedir (12). Literatiirde ge-
belikte saglik okuryazarlig1 diizeyinin dijital ortamdan
saglik bilgisi edinme ve teyit edilmesi davranisi {izerine
etkisi ile ilgili ¢aliymaya rastlanmamuigtir. Yapilan calig-
malarda saglik okuryazarligi ve dijital ortamdan saglik
bilgisi edinme ve teyit edilmesi ile ilgili ayr1 ayr1 ¢alis-
malar bulunmaktadir (13,14).

Diistik saglik okuryazarlig bireylerin dijital ortam-
dan saglik bilgisi edinmesi ve edindikleri bilgilerin de
dogrulugunu tespit edebilmesini giiglestirir. Gebelik-
te giivenilir olmayan bilgi kaynaklarindan elde edilen
bilgiler ciddi obstetrik sonuglara neden olabilir (15).
Bu nedenle bu arastirma saglik okuryazarlig1 diizeyi-
nin gebelerin dijital ortamdan saglik bilgisi edinme ve
teyit etmesi lizerine etkisinin degerlendirme amaciyla
yapilmustir.

Aragtirma ile agsagidaki sorulara yanit aranmustir:
1. Gebelerin saglik okuryazarlig1 nasildir?

2. Gebelerin dijital ortamdan saglik bilgisi edinme
ve teyit etme diizeyleri nasildir?

3. Gebelerin saglik okuryazarlig: ve dijital ortam-
dan saglik bilgisi edinme ve teyit etme diizeyleri
arasinda iligski var midir?

GEREC VE YONTEMLER
Arastirma Tasarimi

Aragtirma tasarimi analitik-kesitsel olarak planlan-
muigtir.

Arastirmanin Evreni ve Orneklemi

Arastirmanin evreninde yer alan kadinlar Kahra-
manmaras Saglik Uygulama ve Arastirma Hastanesi ka-
din dogum obstetri (gebe) poliklinigine bagvuran gebe-
lerden olusmaktadir. Arastirmanin 6rneklemine dahil
edilecek kisi sayisinin belirlenmesi i¢in evreni bilinen
orneklem hesabi kullanilmigtir. Arastirmanin yapilacagi
saglik kurumunda 2021 yilinda meydana gelen dogum
says1 7410dur (hastaneye bagvuran toplam gebe sayi-
s1 21.734tiir, ancak bir gebenin birden fazla hastaneye
basvuracagi goz oniine alinarak orneklem hesabinda
dogum sayis1 goz oniinde bulundurulmugstur). Arastir-
manin Ornekleminin belirlenmesinde G*Power 3.1.9.7
programi kullanilmis olup Cohen (1988)'nin kiigiik etki
biiytikliigii onerisi dikkate alinarak aragtirmanin drnek-
lemi hesaplanmustir. Buna gore etki bitytkligi £2=0,04;
gliven aralig1 %95 ve hata pay1 %5 ile 390 gebeye ula-
silmas1 gerektigi belirlenmistir. Ancak olas1 veri ka-
yiplar1 géz 6niinde bulundurularak (%10 veri kayb ile
hesaplanmustir) 400 gebe ile aragtirma tamamlanmustir.
Aragtirmaya okuma yazma bilen, 18 yas istii, Tiirkge
konusabilen, iletisim problemi olmayan, arastirmaya
katilmaya goniillii olan gebeler dahil edilmistir. Okuma
yazmasi olmayan, Tiirk¢e konugamayan, iletisim prob-
lemi olan gebeler caligma dis1 birakilmustir.

Veri Toplama Araclan

Veriler, ‘Gebe Tanitim Formu, ‘Saglik Okuryazarlig
Olgegi (SOO)’ ve ‘Dijital Ortamda, Saglik Bilgisi Edin-
me ve Teyit Davranislar1 Olcegi (DOSBETDO)’ ile yiiz
ylize goriistilerek elde edilmistir.

Gebe Tanitim Formu: Gebe tanitim formu gebenin
ozelliklerini tanimlayabilmek amaciyla arastirmacilar
tarafindan literatiir taranarak hazirlanmistir (2,16).
Form igerigi gebelerin sosyo-demografik ozelliklerini
(egitim durumu, yas, gelir durumu, ¢aliyjma durumu,
sosyal giivenceleri, aile tipi, gelir diizey algilari, evlilik
stireleri, kronik hastalik durumu ve eglerinin 6zellikle-
ri) belirleyen 11 soru ve obstetrik dzelliklerini belirleyen
(gebelik say1si, haftasi, diigiik/kiirtaj sayisi, dogum sayist
vb.) 9 soru olmak iizere toplam 20 sorudan olugmaktadir.
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Saglik Okuryazarligi Olgegi: Saglik Okuryazarligi
Olgegi (SOO), Serensen ve ark. tarafindan gelistirmis-
tir (17). Togi ve ark. tarafindan 47 maddeden 25 mad-
deye sadelestirilmistir (18). Calismada 25 maddelik
sadelestirilmis form kullanilmistir. Aras ve ark. tara-
findan olgegin Tiirkce gecerlik ve giivenirliligi ¢alisil-
mistir (19). Olgek 5l likert yapisinda ve 25 maddeden
olusmaktadir. Olcek ‘Bilgileri Anlama, Bilgiye Erigim,
Deger Bigme/Degerlendirme ve Uygulama/Kullanma’
seklinde dort alt boyuta sahiptir. Saglik okuryazarlig
o6lgeginden en diisiik 25 puan, en yiiksek puan 125 puan
alinabilmektedir. Olgekten alinan puan artik¢a saglik
okuryazarligt durumunun yeterli ve ¢ok iyi oldugunu
gostermektedir (17,19). Bu ¢alismada cronbach 0,96dir.

Dijital Ortamda Saglik Bilgisi Edinme ve Teyit Dav-
raniglar1 Olgegi: Dijital Ortamda Saglik Bilgisi Edinme
ve Teyit Davranislar1 Olcegi (DOSBETDO), Comlekei
ve ark. tarafindan 2021 yilinda gegerlik ve giivenilirligi
yapilmistir. Kisilerin dijital ortamdan saglik bilgisine
ulagma tercihlerini ve elde ettikleri bilgileri teyit etmeye
yonelik aliskanliklarini ve egilimlerini 6l¢meye yonelik
bir ara¢tir. Bununla birlikte hangi kanallardan veya
platformlardan dijital bilgilerin elde edildigi ve dogru-
lanmasi i¢in en ¢ok hangi kanallarin tercih edildigini
belirlemeyi hedeflemektedir. Olcek, 10 madde ve 3 alt
boyuttan olusan 5’li likert tipi bir 6lgektir. Alt boyutlar;
Dijital Teyit, Saglik Bilgisi Edinme, Dijital Saglik Bilgisi
Edinme seklindedir. Olgekte ters madde bulunmamak-
tadir, 6lcekten alinabilecek en diisiik puan “0” ve en
yiiksek puan “50” dir. Ol¢egin cronbach alphasi 0,75dir
(20). Bu ¢alismada cronbach alphasi 0,91dir.

Verilerin Toplanmasi

Aragtirmaya katilan gebelerle tanigilarak, arastirma
ile ilgili bilgiler verilip, aragtirmaya katilmalar1 i¢in ya-
z1l1 ve s6z1li onamlar alinmustir. Arastirmada kullanila-
cak anket formlar1 gebelere dagitilmis ve gozlem altinda
doldurmalar: saglanmistir. Aragtirmanin verileri gebe-
lerin 6z bildirimine dayali olarak toplanmistir. Verile-
rin toplanmasi siiresi ortalama 10-15 dakika stirmiistiir.

Istatiksel analiz

[statistiksel analizler bilgisayar ortaminda SPSS 25.0
paket programi araciligryla yapilmistir. Tanimlayicr is-
tatistiksel olciitler kullanilmistir (standart sapma, or-
talama, minimum ve maksimum degerler ve yiizdelik
sayilar). Verilerin degerlendirilmesi i¢in kullanilacak
testlerin belirlenebilmesi adina normallik analizi ya-
pilmistir. Normallik analizi i¢in Kolmogorov Smirnov
testi ile Skewness ve Kurtosis degerlerinin +2 araliginda
olmasi dikkate alinmistir. Bu analize gore SOO toplam
puani ile DOSBETDO toplam puan ve alt boyutlar1 de-
gerlendirmesinde ¢arpiklik ve basiklik katsayilar1 2 s1-
nirlari iginde bulunmustur. Bu bulgulara gore verilerin
dagilimi normal sinirlar igerisindedir (21). Parametrik
testlerden iki bagimsiz grup ortalamalar1 arasindaki

farkin belirlenmesi i¢in student t testi, ikiden fazla ba-
gimsiz grup igin varyans analizi One Way ANOVA testi
(hangi grubun ortalamasinin digerlerinden farkl: oldu-
gunu belirleyebilmek i¢cin homojenlik sagliyorsa Tukey,
saglamiyorsa Tamhane’s T2 testi), degiskenler arasinda-
ki iligkinin yonii ile diizeyini belirtmek amaciyla pear-
son korelasyon analizi, dlgekler iizerinde etkisi oldugu
diisiincesiyle degiskenlerin etki diizeyini belirlemek
i¢in ¢oklu dogrusal regresyon analizi uygulanmis ve ya-
nilma diizeyi 0,05 olarak alinmstir.

Helsinki Deklarasyonu ilkelerine uygun olarak yapil-
mis olan calismamizin etik kurulu Kahramanmaras Tibbi
Arastirmalar Etik Kurulu baskanlig: biinyesinden (Tarih:
05.09.2022/protokol no:247) alinmistir. Arastirmaya ka-
bul edilen tiim gebeler aydinlatilmis onam formu aracili-
gyla bilgilendirilmistir. Katilim zorunlulugunun olmadi-
&1 belirtilmis olup sozlii ve yazili onamlar1 alinmustir.

BULGULAR

Gebelerin yas ortalamast 27,74+5,81 (Min:19,
Max:49), %24,2’sinin lise mezunu, %68,5’inin calisma-
dig1, %40,0’min esinin egitim durumunun tniversite ve
tizeri, %95,5’inin esinin ¢alistig1 ve %60,4’tintin 2-10 y1l-
dir evli oldugu belirlenmistir. Aragtirmadaki gebelerin
%63,5’inin gelirinin giderine denk, %89’unun ¢ekirdek
aileye sahip oldugu, %71’inin il merkezinde ikamet etti-
gi belirlenmigstir. Gebelerin obstetrik 6zellikleri deger-
lendirildiginde gebelik haftasi ortalamasi 29,74+9,78,
gebelik sayis1 ortalamasi 2,17+1,35 olup, %66,5’inin
gebeliginin planl oldugu, %90,3’tintin gebelik kontrol-
lerini diizenli olarak yaptirdig1 belirlenmistir (Tablo 1).

Bu aragtirmada, ebelerin %35’inin giinlitk 3-4 saat
internet kullandig1, %92,5’inin sosyal medya kullandi-
g1, %83,5'inin saglikla ilgili bilgi edinmek igin sosyal
medya grubunu takip ettigi belirlenmistir (Tablo 2).

Cronbach’s alpha giivenirlik kat sayisindan yararla-
nilarak ¢aligmada kullanilan 6l¢eklere ait toplam ve alt
boyut puan ortalamalari ile ¢calisma dahilinde kullani-
lan dl¢eklerin i¢ gecerlik diizeyleri belirlenmistir. Aras-
tirmada kullanilan, dlgeklere ait i¢ gegerlik kat sayila-
r1 giivenirlik diizeyleri degerlendirildiginde, SOO ve
DOSBETDO toplam puanlarinin genel giivenirlik dii-
zeylerinin ytiksek seviyede (yiiksek seviye 0,81<a<0.99)
oldugu belirlenmistir (Tablo 3).

Gebelerin SOO puan ortalamasi 105,13+18,36
olup, elde edilen bu bulguya goére gebelerin saglik
okuryazarlig1 diizeyinin ortalamanin {izerinde oldugu
belirlenmigtir. SOO alt boyutlarina ait puanlarin orta-
lamalari, ‘bilgiye erisim’ 21,73+3,74; ‘bilgileri anlama’
28,3916,29; ‘deger bicme/degerlendirme’ 33,54+6,43;
‘uygulama/kullanma’  21,46+3,90dur. DOSBETDO
puan ortalamas: 26,45+9,78 iken alt boyutlarinin
puanlarinin ortalamalar1 ise ‘saglik bilgisi edinme’
8,29+3,32; ‘dijital saglik bilgisi edinme’ 8,05+3,26; ‘di-
jital, teyit’ 10,11+4,06 olarak belirlenmistir (Tablo 3).

KSU Medical Journal 2024;19(3): 95-102

KSU Tip Fak Der 2024;19(3): 95-102



OZTAS ve ark.

Tablo 1. Gebelerin tanitici ve obstetrik dzellikleri dagilimi (N=400)

Tanitica Ozellikler Ort =SS Min - Max
Gebelerin yas ortalamasi 27,74+5,81 19-49
Esin yas ortalamasi 31,4145,93 19-53
Evlilik y1l1 ortalamasi 5,49+5,11 7 ay - 27 yil
Gebelik haftasi ortalamasi 29,74+9,78 4-41
Gebelik sayis1 ortalamasi 2,17+1,35 1-9
Diisiik/kiirtaj sayis1 ortalamasi 1,40+0,21 1-6
Degiskenler N %
Gebenin 6grenim durumu Okuryazar 11 2,8
Ilkokul 51 12,8
Ortaokul 79 19,8
Lise 97 24,2
Universite ve tizeri 162 40,4
Calisma durumu Evet 126 31,5
Hayir 274 68,5
Esin 6grenim durumu Okuryazar 6 1,5
Ilkokul 30 7,5
Ortaokul 73 18,3
Lise 131 32,7
Universite ve tizeri 160 40,0
Es calisma durumu Evet 382 95,5
Hayir 18 4,5
Evlilik siiresi 1 yil ve alts 95 23,8
2-10 y1l 242 60,4
11 y1l tizeri 63 15,8
Gelir durumu Geliri giderinden az 98 24,5
Geliri giderine denk 254 63,5
Geliri giderinden fazla 48 12,0
Aile tipi Cekirdek aile 356 89,0
Genis aile 44 11,0
Yasanilan yer il 284 71,0
flge 78 19,5
Koy/kasaba 38 9,5
Kronik hastalik varlig: Var 45 11,3
Yok 355 88,7
Gebeligin planli olma Evet 266 66,5
Hayir 134 33,5
Gebelikte diizenli kontrollere gitme Evet 361 90,3
Hayir 39 9,7
Toplam 400 100,0

Frekans ve yiizdelik hesaplamalar1 kullanilmigtir. Ort; ortalama, SS; standartt, sapma, Min; alinan, en diisiik puan, Max; alinan, en ytiksek
puan
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Tablo 2. Gebelerin internet ve sosyal medya kullamim bilgilerine gore dagilim (N=400)

Ozellikler N %
Internet kullanim siiresi (giinliik) 1 saatten az 86 21,5
1-2 saat 113 28,3
3-4 saat 140 35,0
5-6 saat 51 12,7
7 saat ve Uzeri 10 253
Sosyal medya kullanma durumu Sosyal medya kullanan 370 92,5
Sosyal medya kullanmayan 30 7,5
Saglikla ilgili bilgi edinmek i¢in sosyal medya | Takip eden 334 83,5
grubu takip etme durumu Takip etmeyen 66 16,5
Toplam 400 100,0

Tablo 3. SOO toplam ve alt boyut puan ortalamalari ile DOSBETDO toplam puan ve alt boyut ortalamalarinin
dagilhimi

Olgekler X+,SS Min-Max
Bilgiye erisim 21,73 £3,74 5-25
Bilgileri anlama 28,39+6,29 7-35
Deger bigme/degerlendirme 33,54+6,43 8-40
Uygulama/kullanma 21,46+3,90 5-25

SO0 SO0 toplam puan 105,13 18,36 25-125
Saglik bilgisi edinme 8,29+3,32 3-15

- Dijital saglik bilgisi edinme 8,05£3,26 3-15

DOSBETDO
Dijital teyit 10,11+4,06 4-20
DOSBETDO toplam puan 26,45+9,78 10-50

Bu aragtirmada kullanilan SOO ile DOSBETDO TARTISMA

toplam puan ve alt boyutlar1 arasindaki iliskinin deger-
lendirildigi korelasyon analizi Tablo 4’te yer almakta-
dir. Olgeklerin alt boyutlar1 arasinda yapilan korelasyon
analizine gore en yiiksek korelasyon DOSBETDO olge-
ginin alt boyutlarindan dijital teyit ile DOSBETDO 6&l-
¢ek toplam puani arasindadir. Yiiksek diizeyde, anlam-
I1 ve pozitif yonlii bir iligki vardir. SOO alt boyutu en
diisitk korelasyon uygulama/kullanma ile DOSBETDO
olgegi alt boyutlarindan dijital teyit arasinda olup, zay1f,
pozitif yonlii ve anlaml bir iliski oldugu belirlenmistir.
Biitlinciil olarak baktigimizda o6l¢eklerin alt boyutla-
r1 arasinda birbirleri ile orta diizeyde, anlamli, pozitif
yonli bir iliski vardir (Tablo 4).

Olgeklerin alt boyutlar1 arasinda yapilan korelas-
yon analizine gore SOO ve DOSBETDO toplam puan
ve tiim alt boyutlarinin birbirleri ile arasinda anlaml
bir iliski oldugu belirlenmistir. Buna gore saglik okur-
yazarlig1 arttikga dijital bilgi edinme diizeyi oraninin
arttig1 saptanmigtir.

Bu arastirmada gebelerin yiiksek diizeyde saglik
okuryazarlig1 ve orta diizeyde dijital ortamda saglik
bilgisi edinme ve teyit davranislarina sahip oldugu sap-
tanmustir. Ayrica saglik okuryazarligi oraninin arttik¢a
dijital bilgi edinme diizeyi arttig1 belirlenmistir.

Internetin yaygin kullanimi, insanlarin saglk bil-
gilerine erisim ve saglik profesyonelleri ile etkilesim
kurma bi¢imini temelden degistirmistir (23). Yapi-
lan galigmalarda, kadinlarin gebelikte saglik bilgisine
ulagmak i¢in interneti ve sosyal medyay1 siklikla kul-
landiklar1 rapor edilmistir (24-26). Bu aragtirmada ge-
belerin %35’inin giinliik 3-4 saat internet kullandig,
%92,5’inin sosyal medya kullandig1, %83,5’inin saglikla
ilgili bilgi edinmek i¢in sosyal medya grubunu takip et-
tigi belirlenmistir. Literatiirde bu aragtirma bulgularini
destekleyen ¢alismalar bulunmaktadir. Hadimli ve ark.
yaptiklar1 ¢calismada gebelerin %58,2’si bir hafta i¢inde
21 saat ve tizeri internet kullandigini belirtmistir (12).
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Tablo 4. Gebelerin SOO toplam ve alt boyut puanlari ile DOSBETDO toplam ve alt boyut puan korelasyonu

D
E v E g = =< g Q £
) EE |z. |Z & % = =k
S |E=s |2E EE |5 2 o 23 = =5
2 |Z=E |5% =5 |s 2 £ sz = Q2
D |25 bk (22 (B %2 25 = I
g 8% |Aa< o2 @& #T a3 a a:0
r 0,708 0,714 | 0,634 0,831 0,261 0,202 0,210 0,244
Bilgiye erisim
P 1| 0,000 0,000\ 0,000 0,000 0,000 0,000 0,000 0,000
r 1 0,796 | 0,715 0918 0,314 0,286 0,266 0,312
Bilgileri anlama
P 0,000\ 0,000 0,000 0,000 0,000 0,000 0,000
r 1 0,823 0,943 0,255 0,244 0,216 0,258
Deger bicme
P 0,000\ 0,000 0,000 0,000 0,000 0,000
Uygulama r 0,875 | 0,166 0,139 0108 0,148
kullanma p 0,000 0,001 0,005 0,032 0,003
. r 1 0,285 0,254 0,233 0,278
SOO toplam
P 0,000 0,000 0,000 0,000
Sagllk bilgisi T 0,699 0, 727 0,875
edinme P 1 0,000 0,000 0,000
Dijital saghk It 0,854 0,926
bilgisi edinme P 1 0’000 0’000
r 0,947
Dijital teyit
P 1 0,000
DOSBETDO r
toplam P 1

*Pearson korelasyon analizi kullanilmustir

Benzer sekilde Kocatiirk ve Gergek yaptiklar: ¢aligma-
da gebelerin %47,6’sin1n giinliik internet kullaniminin
2 saat ve iizeri oldugu bildirmistir (27). Ote yandan,
Baker ve Yang'in Amerikada yaptiklari calismada gebe-
lerin %89nun saglik bilgisi edinmek igin sosyal med-
yay1 kullandigini vurgulamigtir (28). Yine Oztiirk ve
ark. yaptiklari calismada da benzer sekilde saglik bilgisi
edinmek i¢in internette en gok sosyal medya kullanildi-
gin1 rapor etmistir (16). Bu sonuglar internet ve sosyal
medyanin gebelerin hayatinda 6nemli bir bilgi kaynag:
oldugunu gostermektedir. Bu nedenle saglik profesyo-
nelleri gebeleri internet ve sosyal medya kullanimini
konusunda farkindaliklar: artirmasi ve dogru kaynak-
lara yonlendirmesi anne-gocuk saglig1 agisindan olduk-
¢a onemlidir.

Saglik okuryazarligs, bireyin en uygun saglik karari-
nin vermek i¢in gerekli saglik hizmetleri ile ilgili bilgiye
yeterli erisimi, anlayis1 ve kullanimi saglama becerisidir
(29). Gebelerin saglik okuryazarlig: seviyesi yiiksek ol-
mas1 gebelikte alacagi bakimin kalitesini de artiracagi
diisiiniilmektedir (30). Bu arastirmada gebelerin saglik

okuryazarlig1 diizeyinin “yiiksek” diizeyde oldugu be-
lirlenmigstir (Tablo 3). Literatiirde benzer sekilde gebe-
lerin SOO puani yiiksek diizeyde oldugu bulunmugtur
(2,29). Gebelerin saglik okuryazarhiginin diisiik olmast,
olumsuz gebelik ve dogum sonuglari riskini artirir (31).
Ayrica saglik okuryazarliginin diisiik seviyede olmasi,
saglik hizmetlerinin maliyetlerini de yilda %3-5 ora-
ninda artirdig1 bildirilmistir (32). Bu nedenle gebelerin
saglik okuryazarlig: giiclendirmesi onerilebilir.

Dijital ortamda saglik bilgisi edinme ve teyit davra-
nislar1 6lgeginden alinabilecek toplam puan ortalamasi
en diisiik “0” iken en yiiksek puan “50” dir. Olcekten
alinan toplam puan arttik¢a bireylerin dijital ortamda
saglik bilgisi edinme ve teyit davranislar1 olumlu yonde
etkilenmektedir. Bu arastirmada, dijital ortamda saglik
bilgisi edinme ve teyit davranislar1 6lgegi toplam puan
ortalamasi ortalamaya yakin ¢ikmustir (Tablo 3). Farkh
orneklem gruplariyla yapilan ¢aligmalarda dijital sag-
lik okuryazarlik seviyesinin orta seviyede oldugu bildi-
rilmistir (33,34). Literatiirle arastirmamizin bulgular:
uyum gostermektedir. Dijital saglik okuryazarlik seviyesi
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tilkelerin gelismislik seviyesine gore degismektedir. Ge-
lismekte olan tilkelerde dijital ortamda saglik okuryazar-
lig1 seviyesi daha ytiksektir. Bunu iilkelerin alt yapisi ve
internet erisim durumunun etkiledigi diistintilmektedir
(35). Avrupa komisyonun “Avrupanin dijital gelecegi-
ni sekillendirmek’ ’adli raporda dijital ortamda saglik
okuryazarligini vurgulamis ve bilginin teyit edilmesin-
de sosyal medyanin kullanimimin arttig1 bildirilmistir.
Ancak bu raporda dezenformasyondan bahsedilmis ve
dikkatli olunmasi gerektigi ifade edilmistir (32,36). Bu
aragtirmada, gebe kadinlarin dijital ortami en fazla saglik
bilgisi teyit amagh kullandig: belirlenmistir. Aydemir ve
ark. yaptiklar1 caligmada benzer sekilde sosyal medyada
saglik bilgisinin teyit etme davranisinin yiiksek oldugu
goriilmiistiir (13). Internetin ve sosyal medyanin her ge-
gen giin kullaniminin artmasi, dijital ortamin giivenilir
saglik bilgisine erisiminin 6nemini ortaya koymaktadir.

Saglik okuryazarlig giincel ve dinamik bir kavram-
dir. Bu kavram djjitallesen diinyada gelisim gostererek
kisilerin stirekli 6grenmeye, dogrulamaya ve elestirel
diistinceye basvurarak kendilerini bu konuda gelistir-
melerini zorunlu kilmaktadir (20). Saglik okuryazarlig
olgegi ve dijital ortamda saglik bilgisi edinme ve teyit
davranislar1 6lgegi toplam puan ve tiim alt boyutlarinin
birbirleri ile arasinda anlaml bir iligki oldugu belirlen-
mistir (Tablo 4). Buna gore saglik okuryazarlig1 orani
artikca, dijital ortamda saghk bilgisi edinme ve teyit
davraniginin artti1 belirlenmistir. Farkli bir 6rneklem
grubuyla yapilan bagka bir ¢calismada, bu arastirmayi
destekler nitelikte saglik okuryazarlig: 6lgegi ve dijital
ortamda saglik bilgisi edinme ve teyit davranislar1 lge-
gi arasinda pozitif bir iligki bulunmugtur (13). Yesildal
ve ark. yaptiklar1 benzer bir ¢aligmada dijital okurya-
zarlik ve saglik okuryazarlig1 arasindaki pozitif yonde
zayif iliski bulunmugstur (37). Ayni sekilde literatiir de
saglik okuryazarlig1 diisiik bireylerin dijital ortamlar:
kullaniminin daha diisiik oldugu bildirilmistir (38,39).
Saglik okuryazarlig: yiiksek olan bireyler dogru bilgiye
nasil erisecegini ve nereden temin edecegini bildigi icin
saglik bilgisi erisiminin de dijital ortami daha fazla kul-
lanmaktadir (37). Saglik okuryazarligi becerileri ytik-
sek olan bireylerin saglikla ilgili bilgileri dijital ortam-
da arama olasiliklar1 daha ytiksektir (39). Bu nedenle
gebelerin saglik okuryazarligi seviyesinin artirmaya
yonelik yapilacak danigmanlik ve egitimleri gebelerin
dijital ortamda saglik bilgisi temini ve teyit davranisi
artiracagi diisiiniilmektedir.

Bu arastirmada bazi sinirliliklar1 vardir. Birinci-
si, aragtirma analitik-kesitsel olarak yiiriitilmistiir ve
veriler zamana bagl olarak degismis olabilir. Tkincisi,
bu aragtirma sadece bir kuruma basvuran gebelerden
olustugu icin genellenemez. Son olarak, veriler anket
yontemi kullanilarak katilimcilarin 6z bildirimine da-
yali oldugu i¢in yanlhiliga neden olabilir.

Bu arastirma sonucuna gore gebelerin yiiksek dii-
zeyde saglik okuryazarlig1 ve orta diizeyde dijital or-
tamda saglik bilgisi edinme ve teyit davranislar1 oldugu
belirlenmigstir. Gebe kadinlarin dijital ortami en fazla
saglik bilgisi teyit amagh kullandig1 saptanmistir. Bu-
nun yansira dijital bilgi edinme diizeyi arttik¢a saglik
okuryazarligi oraninin arttifl belirlenmistir. Ayrica
saglik okuryazarligi oraninin arttik¢a dijital ortamda
saglik bilgisi edinme ve teyit etme davranis1 arttig1 so-
nucuna ulagilmistir.

Bu sonuglar dogrultusunda, gebelerle siirekli iletisim
halinde olan ebeler basta olmak tizere saglik profesyo-
nellerinin gebelerin saglik okuryazarlig: diizeyi artira-
rak, djjital ortamda giivenilir ve dogru bilgiye ulasma-
s1 i¢in danigmanlik yapmasi onerilir. Ayrica gebelerin
siklikla kullandiklar: dijital ortamlar degerlendirilmeli
ve bilgilerin giivenirligi denetlenmelidir. Gelecekte ya-
pilacak ¢aligmalarda farkli 6rneklem gruplariyla dijital
ortamda saglik bilgisi edinme ve teyit davranislar1 ve
saglik okuryazarlig konulari ¢alisilmalidir.

Etik Onay1: Helsinki Deklarasyonu ilkelerine uygun
olarak yapilmis olan ¢alismamizin etik kurulu Kahra-
manmaras Tibbi Arasgtirmalar Etik Kurulu bagkanlig:
biinyesinden (Tarih: 05.09.2022/protokol no:247) alin-
mugtir.

Finansal Ag¢iklama ve Cikar Catismasi Beyani:
Makale yazarlar1 aralarinda herhangi bir ¢ikar ¢atigma-
sinin olmadigini beyan ederler. Finansman destegi de
alinmamugtir.

Tesekkiir: Arastirma verilerinin toplanmasi i¢in go-
niilli olan ve tiim sorular igtenlikle yanitlayarak bize
destek olan katilimci gebelerimize tesekkiir ederiz.

Yazar Katkr: Tiim yazarlar esit oranda katki beyan
eder.
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Evaluation of Risk Factors in Patients with
Primary Open Angle Glaucoma and Ocular Hypertension

Primer A¢ik A¢ilt Glokomlu ve Okiiler Hipertansiyonlu Hastalarda
Risk Faktorlerinin Degerlendirilmesi

Omer EKICI', Mehmet OKKA?, Ahmet OZKAGNICI?

! World Eye Hospital, Konya, Tiirkiye
2 Necmettin Erbakan University, Faculty of Medicine, Department of Ophthalmology, Konya, Tiirkiye

Ozet

Amag: Primer agik acili glokomlu (PAAG) olgulari ve Okiiler Hipertansiyonlu (OHT) olgulari yas, cinsiyet, géz igi basinci (GIB), santral kornea kalinlig:
(SKK), sferik ekivalan degeri, sigara i¢iciligi, aile hikayesi ve ek sistemik hastalik mevcudiyeti agisindan karsilastirmak ve bu verilerin birbiriyle olan
iliskisini degerlendirmek.

Gereg ve Yontemler: 40 PAAG’li ve 40 OHT li olgu, hasta grubu ve glokomu olmayan 40 olgu kontrol grubu olarak kabul edildi. Yas, cinsiyet, GIB, SKK,
sferik ekivalan degeri, soygecmiste glokom hikayesi, ebeveynler arasi akraba evliligi hikayesi, sigara kullanimi ve ilave sistemik hastaliklar kaydedildi.

Bulgular: Cinsiyet dagilimi ve yas ortalamasi agisindan gruplar arasinda anlamli fark gériilmedi. PAAG ve OHT gruplarinda GIB kontrol grubuna gére an-
lamli olarak yiiksek iken PAAG ve OHT gruplar1 arasindaki fark ise anlamli degildi. OHT grubunda ortalama SKK degeri, PAAG ve kontrol gruplarina gére
anlaml olarak daha yiiksekti. GIB ile SKK arasinda istatistiksel analizde anlamli korelasyon tespit edilmedi. Sferik ekivalan ortalama degerleri yoniinden
gruplar arasinda anlaml bir fark saptanmadi. Hipertansiyon, diyabetes mellitus, koroner arter hastalig1 insidans1 yoniinden gruplar arasinda farklilik yoktu.
PAAG ve OHT gruplarinda pozitif aile hikayesi orani, kontrol grubuna gore anlamli yiiksekti. Gruplar arasinda akraba evliligi hikayesi yoniinden anlaml
fark tespit edilmedi. Sigara kullanim &ykiisii agisindan gruplar arasinda anlamli fark izlenmedi.

Sonug: PAAG ve OHT gruplarinda yiiksek GIB en 6nemli risk faktoriidiir. PAAG ve OHT gruplarinda anlamli derecede ailesel glokom dykiisiine rastlan-
mast genetik faktorlerin dnemli bir risk faktorii olabilecegini gostermektedir.

Anahtar Kelimeler: Kornea kalinlig1, miyopi, okiiler hipertansiyon, primer agik agili glokom, sigara

Abstract

Objective: The purpose of our study was to compare the age, gender, intraocular pressure (IOP), central corneal thickness (CCT), spherical equivalent val-
ues, smoking, family history of glaucoma, and additional systemic diseases in patients with primary open-angle glaucoma (POAG) and patients with ocular
hypertension (OHT); and to evaluate the relationships of these factors with each other.

Materials and Methods: 40 patients with POAG, 40 patients with OHT, and 40 individuals as a control group were included in the study. Age, gender, IOP,
CCT, spherical equivalent values, family history of glaucoma, history of consanguineous marriage, smoking, and systemic diseases of each subject were
recorded.

Results: There was no significant difference in gender and average age between the groups. IOP values were higher in the POAG and OHT groups than in
the control group. There was no significant difference in IOP values between POAG and OHT groups. CCT was higher in the OHT group than in the other
groups. There was no significant correlation between IOP and CCT values. There was no significant difference in mean spherical equivalent values. The
incidence of hypertension, coronary heart disease, and diabetes mellitus was similar in all groups. Family history of glaucoma is increased in the POAG and
OHT group compared with the control group. There was no significant difference in the history of consanguineous marriage, alcohol usage, and smoking
status among all groups.

Conclusion: High IOP was the most important risk factor in POAG and OHT groups. A significant familial history of glaucoma in POAG and OHT groups
suggests that genetic factors may be an important risk factor.

Keywords: Corneal thickness, myopia, ocular hypertension, primary open angle glaucoma, smoking
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INTRODUCTION

Glaucoma is an optic neuropathy distinguished by
the excavation and thinning of the optic disc’s neural
and connective tissue components, independent of in-
traocular pressure (IOP). This condition is accompa-
nied by specific visual field defects (1).

Primary open-angle glaucoma (POAG) is the most
common type of glaucoma. It affects about 1% of peo-
ple over the age of 40. POAG is a chronic, bilateral optic
neuropathy with an open anterior chamber angle and
IOP higher than 21 mmHg, with acquired optic nerve
fiber loss and visual field defects (2).

Ocular Hypertension (OHT) is characterized by an
IOP higher than 21 mmHg and an open iridocorneal an-
gle despite the absence of glaucoma-specific optic nerve
head changes or visual field losses. If OHT is not treated
or monitored regularly, it carries the risk of POAG. The
incidence of developing POAG in individuals with OHT
is approximately 10% (3). Glaucoma has a multifactorial
etiology. Factors such as IOP, age, gender, race, genetics,
central corneal thickness (CCT), refractive errors, sys-
temic diseases, smoking, and alcohol use are considered
risk factors for POAG and OHT (2,3).

Optic nerve head perfusion abnormalities, increased
vascular resistance or systemic hypotension can cause
glaucomatous damage despite normal IOP (4). IOP
tends to increase with age. Age-related structural chang-
es in the optic nerve head make the eye more susceptible
to glaucoma (2,5). The higher prevalence of glaucoma in
the family history of individuals diagnosed with POAG
or OHT suggests a potentially significant role of genetic
factors in etiology. The risk is also three times higher
in people with a first-degree relative with POAG (6-11).
Structural changes that occur along with axial elonga-
tion in myopic eyes make these eyes more vulnerable
to the development of POAG (12,13). Systemic diseases
with vascular involvement such as diabetes mellitus and
arterial hypertension increase the risk of glaucoma by
pathologic changes in the optic nerve head (14-19). The
toxic metabolites and free radicals arising from cigarette
and alcohol consumption lead to increased oxidative
stress, affecting various parts of the eye (20,21).

Glaucomatous damage can be avoided as much as
possible if the modifiable risk factors are well known.
Our study aimed to determine ocular, systemic, genet-
ic, and environmental factors to recognize individuals
at high risk of developing POAG and OHT, and to per-
form better follow-up of patients with glaucoma.

MATERIALS AND METHODS
Subject

A total of 40 patients diagnosed and monitored for
POAG and 40 patients with OHT were included in the

study. Additionally, 40 individuals without glaucoma
were included as a control group based on examination
and test results. The examination findings were retro-
spectively recorded from their medical records.

Inclusion criteria for the POAG group were IOP>21
mmHg on repeated measurements without antiglau-
comatous treatment, glaucomatous retinal nerve fiber
layer (RNFL) defects and no other cause of damage,
glaucomatous visual field defects, anterior chamber an-
gle grade 3 and 4 according to the Schaffer classification
system on gonioscopy.

Inclusion criteria for the OHT group were IOP>21
mmHg, normal optic disc and RNFL normal visual
field, anterior chamber angle grade 3 and 4 according to
the Schaffer classification system on gonioscopy. Inclu-
sion criteria for the control group were IOP <21 mmHg,
corrected visual acuity of 10/10, no ocular disease, nor-
mal optic disc, RNFL, and no visual field defect.

Detailed examination forms that were thoroughly
completed during the application and follow-up of all
cases within the scope of the study included the fol-
lowing parameters: age, gender, IOP, CCT, spherical
equivalent values, family history of glaucoma, history
of consanguinity in parents, smoking and alcohol usage,
presence of systemic diseases (diabetes mellitus, hyper-
tension, hyperlipidemia, thyroid disorders, migraine,
coronary artery disease, neurodegenerative diseases
such as Alzheimers and Parkinson’s, hematological
disorders). Spherical equivalent values obtained after
visual acuity examination, intraocular pressure values
measured by different people with Goldmann Applana-
tion Tonometer, angle classification according to Shaffer
classification system with Zeiss gonioscopy lens, CCT
values last measured and recorded with Pentacam® (Oc-
ulus, Germany), RNFL analysis with Spectral Domain
OCT" (Heidelberg Engineering Spectralis, Germany)
and 30-2 visual field threshold test values obtained with
Humphrey® Automatic Perimeter (Humprey Field ana-
lyzer 750i, Humprey-Zeiss, USA) were recorded.

Statistical Analysis

Statistical evaluation was performed using the SPSS®
(Statistical Package for Social Sciences, Worldwide
Headquarters SPSS Inc.) software package for Win-
dows®. One-way analysis of variance (ANOVA) test was
employed for intergroup comparisons. A significance
level of P<0.05 was considered statistically significant.
In cases of important differences, Tukey and Tamhane’s
T2 tests were applied to determine which groups the
differences originated. The Chi-squared test was used
for categorical comparisons between groups.

The study was approved by the Ethics Committee
(Date: 20/06/2014, Protocol No: 2014/680) and all pro-
cedures were applied to the Declaration of Helsinki.
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RESULTS

No significant differences were observed among the
groups regarding gender distribution and age averages
(p=0.238 and p=0.51, respectively) (Table 1).

The mean IOP value for both eyes was statistical-
ly significantly higher in the POAG and OHT groups
compared to the control group (p=0.000). However,
the difference in mean IOP between the POAG and
OHT groups was not statistically significant (p=0.52
and p=0.62, respectively) (Table 1). When the relation-
ship between age and IOP was evaluated in the POAG
and OHT groups using Pearson correlation analysis,
no significant correlation was observed (p=0.755 and
p=0.347, respectively).

No significant difference was found in terms of
mean IOP values between genders (p=0.66).

In the OHT group, the mean CCT values were
higher in both eyes compared to the POAG and con-
trol groups (on the right, p=0.001 and p=0.008, respec-
tively; on the left, p=0.013 and p=0.006, respectively).
There was no significant difference between the POAG
and control groups (on the right, p=0.955; on the left,
p=0.987) (Table 1). The relationship between IOP and
CCT was evaluated using Pearson correlation analysis,
but no significant correlation was found (p=0.663 and
p=0.534, respectively).

There was no significant difference detected among
the three groups in terms of mean spherical equiv-
alent values (on the right eye p=0.686; on the left eye
p=0.640) (Table 1). Statistically significant differences
were not observed among the groups in terms of dia-
betes mellitus, hypertension, hyperlipidemia, and cor-
onary artery disease (respectively, p=0.417, p=0.058,
p=0.79, p=0.236) (Table 2).

Within all groups, there was 1 individual (2.5%) with
hypothyroidism in the control group and 1 individual
(2.5%) with a history of cerebrovascular disease in the
OHT group (Table 2). No statistically significant differ-
ence was observed among the groups in terms of smok-
ing and alcohol usage (p=0.492 and p=0,899 respec-
tively) (Table 2). The positive family history rate was
statistically higher in both the POAG and OHT groups
compared to the control group (p=0.000). However, the
difference between the POAG and OHT groups was not
statistically significant (p=0.953) (Table 2). There was
no statistically significant difference among the groups
in terms of a history of first-degree consanguinity
(p=0.899) (Table 2). There was no history of migraine,
neurodegenerative disease and hematologic disease.

DISCUSSION

Between the ages of 20 and 40, the IOP follows a
bell-shaped curve, and as age advances, this curve shifts
towards higher IOP values. This phenomenon indicates
a positive independent correlation between age and IOP
(5). With age, the connective tissue of the optic nerve
head becomes stiffer and the axons of the retinal gan-
glion cells become more sensitive to changes in intraoc-
ular pressure due to impaired perfusion. The incidence
of POAG is 0.5% in the age range of 40-49 and 11% in
individuals aged 80 and above (22). Similarly, the prev-
alence of OHT is around 4-7% in the population aged
40 and above, this rate increases with age (23,24).

Gender is not considered a risk factor for glaucoma.
There is no difference in the prevalence of glaucoma
between men and women of the same age (25). Accord-
ingly, no significant difference was observed between
and within groups in terms of gender distribution in
our study.

Table 1. Distribution of the groups in terms of age, gender, IOP, CCT and spherical equivalent values

POAG (n=40) OHT (n=40) Control (n=40)
(mean+SD) (mean+SD) (mean+SD)
Age 57.70£10.71 52.17£12.44 51.30+14.27
Gender Female 17 (%42.5) 18 (%47.5) 24 (%60.0)
male 23 (%57.5) 22 (%52.5) 16 (%40.0)
IOP (mmHg) right eye 27.15%4.27 25.36x1.68 14.51£3.04
left eye 27.00+4.38 25.20+1.86 14.32+2.80
CCT (um) right eye 544.12+34.00 567.95£16.83 547.70+£34.80
left eye 547.22+38.55 567.40+19.31 549.52+29.69
Sph. Equivalent (D) right eye -0.27+1.80 -0.34+1.07 -0.10£0.81
left eye -0.24+1.31 -0.34+1.11 -0.10+0.85
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Table 2. Distribution and statistical comparison of the cases in terms of systemic diseases, harmful habits and

family history

POAG (n=40) OHT (n=40) Control (n=40) p value

Diabetes Mellitus 10 (%25) 6 (%15) 6 (%15) 0.417
Systemic Hypertension 18 (%45) 9 (%22.5) 10 (%25) 0.058
Hyperlipidemia 5(%12.5) 3(%7.5) 0 0.79
Coronary Artery Disease 3 (%7.5) 2 (%5) 0 0.236
Cerebrovascular Disease 0 1 (%2.5) 0 -
Thyroid Disease 0 0 1 (%2.5) -
Smoking 8 (%20) 9 (%22.5) 5(%12.5) 0.492
Alcohol use 3 (%7.5) 3 (%7.5) 4 (%10) 0.899
Family history 12 (%30) 14 (%35) 2 (%5) 0.000
Consanguineous marriage 4 (%10) 3 (%7.5) 3 (%7.5) 0.899

According to studies, high IOP is the most impor-
tant risk factor for glaucoma. The rate of visual field loss
is slower in glaucoma patients whose IOP is under con-
trol (26). The probability of glaucoma was found to be
10% when IOP was 23 mmHg and 50% when IOP was
27 mmHg (27). In the results of the Ocular Hyperten-
sion Treatment Study Group, during a 5-year follow-up
of OHT cases with IOP of 24 mmHg and above, it was
observed that POAG developed in 4.4% of those using
antiglaucoma medication and 9% of those not using
medication. The difference between the treated group
and controls increased over time (16). In our study, we
observed that the IOP was significantly higher in both the
POAG and OHT groups compared to the control group.

Various studies using ultrasound pachymetry, con-
tact specular microscopic pachymetry, optical coher-
ence tomography, and scheimpflug corneal tomogra-
phy devices have shown that patients with OHT have
thicker CCT values compared to normal populations
and individuals with glaucoma (28-30). In our study, we
also found that CCT was statistically significantly high-
er in the OHT group compared to the other two groups.
In addition, Gordon et al. (16) observed that the risk of
glaucoma development was three times higher in eyes
with 555 pm or thinner CCT compared to eyes with
588 pum or thicker CCT in patients with OHT.

In myopic eyes, the sclera becomes thinner due to
increased axial length. This makes the optic disc more
sensitive to IOP changes. Particularly in myopia more
than 6 diopters, the prevalence of glaucoma is higher
(12,13). In the Blue Mountain Eye Study, POAG was
found to be associated with myopia, while a border-
line association was defined with OHT (31). The mean
spherical values of refractive error in eyes with POAG
and OHT tend to be more myopic compared to normal
individuals (32). However, no significant difference was

found when the mean spherical equivalent values were
compared with the control group in our study.

Individuals with a family history of POAG in
first-degree relatives have an approximately three times
increased risk of developing POAG. The prevalence of
a family history of glaucoma in POAG cases has been
observed to be around 13% (6,33,34). Genome studies
conducted in various populations have identified sever-
al gene loci associated with glaucoma (35). In our study,
30% of the POAG group, 35% of the OHT group and
5% of the control group had a family history of glau-
coma. A significant increase in positive family history
was found in the POAG and OHT groups compared to
the control group, and this supports the role of genetic
factors in glaucoma.

While some studies in the literature have indicated
that diabetes might not be a significant risk factor for
glaucoma, recent large-scale population studies have
revealed a higher incidence of glaucoma among indi-
viduals with diabetes compared to those without dia-
betes (14-16). Diabetes and hyperglycemia cause loss of
retinal ganglion cells by increasing oxidative stress and
promoting cellular apoptosis through lipid glycation
and impaired lipid metabolism (36). Excessive matrix
metalloproteinase expression has been associated with
structural changes in the optic nerve head of patients
with diabetes (37). In our study, there was no statisti-
cally significant difference between the groups in terms
of diabetes frequency.

Various studies have found an increased prevalence
of POAG and OHT in systemic hypertensive individ-
uals. Impaired autoregulation of the posterior ciliary
blood circulation, direct microvascular damage, and
hypotensive episodes, especially at night due to antihy-
pertensive treatments, make the optic nerve more sus-
ceptible to glaucomatous damage with the effect of IOP,
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which tends to increase with age (17,18). No positive
correlation has been observed between POAG and sys-
temic hypertension unless the diastolic perfusion pres-
sure falls below 50 mmHg (19). In this study, although
there were more systemic hypertensive patients in the
POAG group, the difference was not statistically signifi-
cant when compared with the other two groups.

Whether smoking, an independent risk factor for
atherosclerosis, is a risk factor for glaucoma is not clear.
While some clinical trials suggest a link between smok-
ing and glaucoma, large population-based studies have
not demonstrated a significant association (20). In our
study, there was no statistically significant difference
among the three groups in terms of smoking.

Studies in individuals with hyperlipidemia have
found that the risk of developing POAG is reduced.
However, it is not clear whether this reduced risk is due
to hyperlipidemia itself or the drugs used in the treat-
ment of hyperlipidemia (38). However in a study with
atorvastatin in patients with OHT, it was observed that
IOP decreased (39) In our study, there were no hyper-
lipidemic cases in the control group, and the difference
between the POAG and OHT groups was not statisti-
cally significant.

Although acute alcohol consumption has been
shown to increase perfusion in the optic nerve head,
it is not clear whether chronic alcohol usage is a risk
factor for glaucoma (21). In our study, there was no sig-
nificant difference between the three groups in terms of
alcohol consumption.

There is no clear consensus on whether hypothy-
roidism is a risk factor for the development of glauco-
ma (40). In this study, statistical comparison could not
be made because there was no patient with a history of
hypothyroidism in POAG and OHT groups and only
one case in the control group had a history of hypothy-
roidism.

The limitations of our study are that it is a retro-
spective study, does not have a large population, and
lacks ethnic diversity since it was conducted in a single
center.Because both POAG and OHT often progress
without symptoms until vision loss becomes evident,
understanding risk factors is crucial for early diagno-
sis. Regular eye examination, especially for individuals
with one or more of these risk factors, is vital for early
diagnosis and treatment. Public health initiatives and
education campaigns can be developed to raise aware-
ness and promote regular eye examinations and pre-
ventive measures in high-risk populations.

Devices that analyze capillary density in the optic
nerve and macula regions can be used to better under-
stand the relationship between glaucoma and factors

that affect capillary structure, such as diabetes, thyroid
disease, hyperlipidemia, smoking and alcohol. As ge-
netic research reveals more about the gene loci associ-
ated with glaucoma, genetic risk screenings and gene
therapies could become increasingly important for the
management and treatment of glaucoma.
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Comparison of Postpartum Hemoglobin Decrease Levels In Patients
Who Had Normal Vaginal Delivery Versus Cesarean Section

Sezaryen ile Normal Vajinal Dogum Yapmuis Hastalarin
Postpartum Hemoglobin Diistisii Seviyelerinin Karsilastiriimasi

Senol SENTURK', Mehmet KAGITCT', Sibel Dogan POLAT', flknur Merve AYAZOGLU', Nalan KURUCA!, Biilent YILMAZ'

! Recep Tayyip Erdogan University, Faculty of Medicine, Department of Obstetrics and Gynecology, Rize, Tiirkiye

Ozet

Amag: Sezaryen kanama agisindan normal vajinal doguma kiyasla daha fazla risk tagtyan bir operasyondur. Bu ¢alismada normal vajinal dogum ile sezar-
yenle dogum yapan gebelerdeki hemoglobin diisiislerini karsilagtirmay1 amagladik.

Gerec ve Yontemler: Bu ¢alismada bir {iniversite hastanesinde 01.01.2021-30.06.2022 tarihleri arasinda, normal vajinal dogum ve sezaryen ile dogum
yapan gebeler retrospektif olarak analiz edilmistir. Calismaya alinan gebeler, 18-45 yas arasinda, sistemik hastaligi bulunmayan 37-41 gebelik haftasinda
2000-4000 gr arasinda bebek dogurmus olanlar sekilde standardize edildi. Calismaya alinan hastalar normal vajinal dogum ve sezaryen dogum yapanlar,
sezaryenle dogum yapanlar da kendi aralarinda primer sezaryen ve gecirilmis sezaryen olarak iki gruba ayrilarak dogum 6ncesi ve dogum sonrasi 6. saatte
alinmis hemoglobin seviyelerindeki diisiisleri istatistiksel olarak degerlendirildi.

Bulgular: Calismaya alian toplam 473 gebenin 199’unun normal dogum, 274 liniin sezaryenle dogum yaptig1 (119’u gecirilmis sezaryen 155’1 primer
sezaryen) belirlendi. Calismaya alinan gebelerden normal dogum yapan gebelerin dogum sonrasi Hb disiisii ortalamalart 0,73 +0,90 gr/dl, sezaryenle
dogum yapanlarm 1,41 + 0,93 gr/dl olarak tespit edildi, fark istatistiksel olarak anlamli bulundu (p<0,001). Gegirilmis sezaryen endikasyonuyla sezaryen
yapilanlarin postpartum Hb diisiisii ortalamalar1 1,30 = 0,73 gr/dl, primer sezaryenlerin 1,49 +0,9 gr/dl olarak tespit edildi, fark istatistiksel olarak anlaml
bulundu (p=0,045).

Sonug: Literatiirle uyumlu olarak saptanan bu sonuglarla sezaryen karari alirken bu bulgular g6z 6niine alinarak gerekli tedbirlerin alinmasi uygun olacaktir.

Anahtar Kelimeler: Hemoglobin, sezeryan, vajinal dogum

Abstract

Objective: Cesarean section is an operation that carries a higher risk compared to normal vaginal delivery in terms of bleeding. In this study, we aimed to
compare hemoglobin decreases in pregnant women who had normal vaginal delivery and cesarean section.

Material and Methods: In this study, pregnant women who had normal vaginal delivery and cesarean section between 01.01.2021 and 30.06.2022 in a
university hospital were analyzed retrospectively. The pregnant women included in the study were standardized as those between the ages of 18-45, who
did not have any systemic disease, and who gave birth to a baby between 2000-4000 gr at 37-41 weeks of gestation. The patients included in the study were
divided into two groups as those who had a normal vaginal delivery and cesarean section, and those who delivered by cesarean section were divided into
two groups as primary cesarean section and previous cesarean section, and the decreases in hemoglobin levels taken before and at the 6th hour after delivery
were statistically evaluated.

Results: It was determined that 199 of the 473 pregnant women included in the study had a normal delivery and 274 had a cesarean section (119 had a pre-
vious cesarean section and 155 had a primary cesarean section). Among the pregnant women included in the study, the mean postpartum Hb decrease was
0.73 + 0.90 g/dl in the pregnant women who had a normal delivery, and 1.41 + 0.93 g/dl in those who delivered by cesarean section, the difference was found
to be statistically significant (p<0.001). The mean postpartum Hb decrease in those who underwent cesarean section with a previous cesarean indication was
1.30 £ 0.73 g/dl and 1.49 £0.9 g/dl in primary cesarean sections, the difference was statistically significant (p=0.045).

Conclusion: With these results determined by the literature, it would be appropriate to take the necessary precautions by taking these findings into account
when making a cesarean section decision.

Keywords: Cesarean section, hemoglobin, vaginal delivery
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INTRODUCTION

Postpartum hemorrhage (PPH) is a serious com-
plication that threatens the life of pregnant women.
It is estimated that 14 million cases are seen every
year all over the world (1). When all maternal deaths
are examined, it is seen that they are associated with
PPH at a rate of 19% (2). In our country, it has been
reported that 19.2% of maternal deaths occur due to
bleeding (3). PPH is a preventable condition that all
obstetricians face from time to time. In cases where it
cannot be prevented, early diagnosis and correct man-
agement are of great importance in determining the
prognosis of the patient. For this reason, obstetricians
need to identify patients at risk of bleeding, admin-
ister medications with anti-bleeding interventions,
and rapidly administer the necessary blood and blood
product treatment if bleeding occurs.

Cesarean section is a very common operation all
over the world. It has been reported that 18.6% of de-
liveries occur by cesarean section all over the world.
This rate varies between 6% and 27.2% according to
the countries (4). It can be expected that such a widely
performed operation will bring complications. Com-
plications of cesarean-section operations include
postpartum bleeding, pelvic pain, uterine rupture, ab-
normal placentation, and irregular bleeding (5).

Although the definition of PPH is not clear, it is
defined as a blood loss of more than 500 ml in normal
delivery and more than 1000 ml in cesarean section
(6). Even this definition shows that cesarean section
alone carries a higher risk of bleeding compared to
normal delivery. The development of more blood loss
due to cesarean section will result in an earlier aggra-
vation in case of decreased maternal blood reserve
and life-threatening bleeding such as uterine atony.

In this study, the hemoglobin decreases of both
pregnant women who had normal vaginal delivery
and cesarean delivery, and those who had surgery
with the indication of primary cesarean section and
previous cesarean section were compared.

MATERIALS AND METHODS
Subject

In this study, pregnant women who gave normal
vaginal delivery and delivered by cesarean section
between 01.01.2021 and 30.06.2022 at Recep Tayy-
ip Erdogan University Medical Faculty Training and
Research Hospital, which were standardized accord-
ing to the criteria described below, were analyzed

retrospectively. This study was conducted with the
permission of the Recep Tayyip Erdogan University
Faculty of Medicine Non-Invasive Clinical Research
Ethics Committee (Date: 14/12/2022; Decision num-
ber: 2022/223). Age, mode of delivery, birth weight,
and gestational week of the pregnant women included
in the study were recorded for each patient. The preg-
nant women included in the study were standardized
as those who gave birth to a baby between the ages
of 18-45, who did not have any maternal systemic
disease, who used iron and/or multivitamin prepara-
tions during pregnancy, and who had a birth weight of
2000-4000 g at 37-41 weeks of gestation.

The patients included in the study were divided
into two groups as those who had a normal vaginal
delivery and those who had a cesarean section. Pre-
natal and postnatal hemoglobin levels of all patients
in both groups were recorded at 6 hours. Decreases in
hemoglobin levels between both groups were evaluat-
ed statistically.

Pregnant women who gave birth by cesarean sec-
tion were divided into two groups primary cesarean
section and those who were operated on with the in-
dication of previous cesarean section history. The dif-
ference between the preoperative and postoperative
6th-hour hemoglobin levels of both groups was statis-
tically evaluated.

Patients to be excluded from the study: operative
vaginal delivery with forceps or vacuum, postpartum
vaginal tear or collum repair, uterine atony develop-
ing; Cases that may increase blood loss such as pla-
centa previa, ablatio placentae, preeclampsia, HELLP
syndrome, prolonged labor, multiple pregnancies, in
utero mort fetus and cases with diagnosed hematolog-
ical disorders were excluded from the study.

Statistical Analysis

The SPSS 20.0 (“Statistical Package for the Social
Sciences”) program was used for statistical analysis.
While evaluating study data, normal distribution was
used for comparison of quantitative data as well as
descriptive statistical methods (Mean, Standard De-
viation, Median, Frequency, Ratio, Minimum, and
Maximum). Student T Test was used for two-group
comparisons of parameters showing a normal distri-
bution, and the Mann-Whitney U test was used for
two-group comparisons of parameters that did not
show a normal distribution. Significance was evalu-
ated at p<0.05.
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RESULTS

It was determined that 199 of the 473 pregnant
women included in the study had normal delivery and
274 had a cesarean section. The mean age of pregnant
women who had a normal delivery was 29.53+5.81
and the mean age of those who had a cesarean delivery
was 30.79+5.61. The difference between the mean ages
of both groups was statistically significant (p=0.011).
The mean gestational age at birth was 277.21+7.63 days
for the pregnant women who had a normal delivery,
and 271.52+7.02 days for those who had a cesarean
section. The difference between the mean gestational
age at birth of both groups was statistically significant
(p<0.001). The average birth weight of the babies of
the pregnant women who had a normal delivery was
3361.61+388.53 g, and the average of the babies who
had a cesarean delivery was 3401.98+449.97 g. The
difference between the mean birth weights of the ba-
bies of both groups was not statistically significant
(p=0.735). Demographic data of pregnant women in-
cluded in the study are shown in Table 1.

Considering the cesarean section indications
among the pregnant women included in the study,
it was found that the most common indication was
previous cesarean section history (n=119 (43.4%).
Other indications were breech presentation, Cephalo-
pelvic disproportion, fetal distress, placental anoma-
lies, non-progressed labor, and maternal diseases that
would hinder normal delivery. The cesarean section
indications of the patients included in the study are
given in Table 2.

Prepartum hemoglobin (Hb) averages of the preg-
nant women included in the study who had a normal
delivery were 11.82+1.28 g/dl, and the prepartum Hb
averages of those who delivered by cesarean section
were 11.66+1.18 g/dl. The difference between the
mean prepartum Hb levels of both groups was not
statistically significant (p=0.121). Among the preg-
nant women included in the study, the postpartum
Hb averages of the pregnant women who had a nor-
mal delivery were 11.09+1.41 g/dl, and the postpar-
tum Hb averages of those who gave birth by cesarean

Table 1. Demographic data of pregnant women included in the study (Data are given as mean standard deviation)

Normal Vaginal Birth Cesarean Section P
Type of Birth (n) 199 274
Gravida 2.59+1.18 2.21+0.98 <0.001
Parity 1.45+1.09 1.16+0.939 0.005
Average age (years) 29.53+5.81 30.79+5.61 0.011
Gestational age at birth (days) 277.21+7.63 271.52+7.02 <0.001
Baby birth weight (grams) 3361.61+£388.53 3401.98+449.97 0.735

Table 2. Cesarean section indications of the patients included in the study (n=number of patients)

n (%)

History of previous cesarean section 119 (43.4)
Breech presentation 16 (5.8)
Cephalopelvic disproportion 19 (6.9)
Fetal distress 43 (15.7)
Placental anomalies 20 (7.3)
Non-progressing labor 36 (13.1)
Maternal diseases 21(7.7)
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section were determined as 10.23+1.25 g/dl. The dif-
ference between the mean postpartum Hb levels of
both groups was statistically significant (p<0.001).
Among the pregnant women included in the study,
the mean Hb decrease at birth was found to be 0.73 +
0.90 g/dl in the pregnant women who had a normal
delivery and 1.41 + 0.93 g/dl at the delivery in those
who gave birth by cesarean section. The difference be-
tween the mean Hb decrease in both groups at birth
was found to be statistically significant (p<0.001). The
hemoglobin values of the pregnant women included
in the study are shown in Table 3.

It was determined that 119 of 274 pregnant women
who gave birth by cesarean section among the preg-
nant women included in the study gave birth by pre-
vious cesarean section and 155 pregnant women gave
birth by primary cesarean section with any indication.
Prepartum Hb averages of the pregnant women who
gave birth by cesarean section included in the study
were 11.82+1.28 g/dl for those who had a previous
cesarean section indication, and 11.75+1.20 g/dl for
those who delivered by primary cesarean section with
any indication. The difference between the mean pre-
partum Hb levels of both groups was not statistically
significant (p=0.152). The postpartum Hb averages
of the pregnant women who gave birth by cesarean
section included in the study were 10.21+1.17 g/dl
for those who had a previous cesarean section indi-
cation, and 10.24 +1.32 g/dl for those who delivered

by primary cesarean section with any indication. The
difference between the mean postpartum Hb levels of
both groups was not statistically significant (p=0.988).
Among the pregnant women included in the study
who gave birth by cesarean section, the mean postpar-
tum Hb decrease of those who had a cesarean section
with the indication of history of previous cesarean
section was 1.30 + 0.73 g/dl, and the mean postpar-
tum Hb decrease of those who gave birth by primary
cesarean section with any indication was 1.49 £0.9 g/
dl. The difference between the mean postpartum Hb
reductions of both groups was found to be statistically
significant (p=0.045). The Hb values of the pregnant
women who gave birth by cesarean section and those
who had a previous cesarean section and primary ce-
sarean section are shown in Table 4.

DISCUSSION

Cesarean section is an operation that has been in-
creasingly performed all over the world in the last 20
years (4). Despite all the efforts to reduce cesarean rates,
this rate remains quite high. Timely cesarean section is
a safe procedure that can be life-saving in many indi-
cations such as placental anomalies such as placenta
previa, fetal malpresentations such as transverse pres-
entation, head-pelvis incompatibility, and fetal distress.
However, cesarean section can be performed outside
such absolute indications. It is reported that six million

Table 3. Hemoglobin values of pregnant women who had normal vaginal delivery and cesarean section (Data are

given as mean standard deviation)

Normal vaginal delivery Cesarean section P
Prepartum Hb (gr/dl) 11.82+1.28 11.66+1.18 0.121
Postpartum Hb (gr/dl) 11.09+1.41 10.23+1.25 <0.001
Hb decrease (gr/dl) 0.73 £0.90 1.41 £0.93 <0.001

Table 4. Hemoglobin values of patients who underwent cesarean section with the indication of primary cesarean

section and previous cesarean section (Data are given as mean=+ standard deviation)

Primary cesarean section Previous cesarean section history p
Number of pregnants (n) 155 119
Prepartum Hb (gr/dl) 11.75%1.20 11.54 +1.15 0.152
Postpartum Hb (gr/dl) 10.24 +1.32 10.21£1.17 0.988
Hb decrease (gr/dl) 1.49 £0.9 1.30 £ 0.73 0.045
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oft-label cesarean section operations are performed an-
nually (7). Among the reasons for these high rates are
medicolegal concerns, fear of pain in pregnant women,
and fetal risks can be detected thanks to developing im-
aging methods. It may be appropriate for obstetricians
to consider the greater blood loss before deciding on
cesarean section, except for absolute indications.

In a study comparing blood loss in cesarean sec-
tion and normal delivery in our country, it was shown
that blood loss is higher in cesarean section (8). In an-
other study, it was reported that the rate of PPH after
cesarean section was 3.15% and 5 postpartum hys-
terectomies were performed in 475 cesarean section
patients (9). In a study conducted in our country in
which 19535 deliveries were evaluated, it was reported
that 88% of PPH cases developed after cesarean sec-
tion and 12% after normal delivery (10). The data we
obtained in our study show that blood loss is higher in
cesarean section than in normal vaginal delivery, even
outside of PPH.

When we look at the literature, it has been shown
that blood loss is higher in cesarean sections performed
for emergency indications (11). In another study, it was
reported that a history of previous cesarean section
was not associated with perioperative blood loss (12).
In our study, it was found that blood loss was higher
in primary cesarean sections compared to pregnant
women who were operated on with a previous cesar-
ean section indication. The reason for this difference
may be the low blood supply of the scar tissue formed
at the incision site in patients with previous cesarean
sections. At the same time, the elective operation of
pregnant women with a history of cesarean section in
our hospital may have contributed to this difference. In
addition, since primary cesarean sections are operat-
ed under more urgent conditions and indications, the
amount of bleeding may be higher.

Approximately 900-1100 cc blood loss in hemor-
rhages occurring during delivery causes a decrease in
hemoglobin level of around 2 g/dl (13). In this case, he-
moglobin levels before delivery are important for preg-
nant women to tolerate the blood loss they experience
at birth. In some studies investigating the prevalence
of anemia in pregnant women in our country, this rate
was reported as 27.1%-29.8% (14,15). Since anemia is
still a common health problem in pregnant women, it
may be appropriate to consider the hemoglobin levels
of the pregnant woman before making a cesarean sec-
tion decision apart from absolute indications.

Although cesarean section is a widely performed
life-saving and safe operation, blood loss is higher

than normal delivery. The risk is even higher in pri-
mary cesarean sections. For this reason, it would be
appropriate for clinicians to consider that the patient
will be at risk for blood loss, in addition to other risks,
while making a cesarean section decision. Preopera-
tive blood preparation, intervention to reduce bleed-
ing, and prophylactic use of drugs may improve the
prognosis of pregnant women.

Ethical Approval: The study was conducted in
accordance with the Declaration of Helsinki and the
protocol was approved by the Ethics Committee of the
Recep Tayyip Erdogan University Faculty of Medicine
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Arastirma Makalesi (Research Article)

Astenopi Sikayeti ile Gelen Emetropik Geng Popiilasyonda + 0.50 Diyoptri
Gozliik Verilmesinin Astenopik Sikayetlerin Diizeltilmesine EtKisi

The Effect of Low Power Plus Spherical Lenses on Asthenopic Complaints
in Healthy and Pre-Presbiopic Population

Burak BILGIN!, Mete GULER!, Miibeccel BULUT?

! Ozel Hatem Hastanesi, Goz Hastaliklar1 Klinigi, Gaziantep
2 Kahramanmaras Necip Fazil Sehir Hastanesi, Goz Hastaliklar1 Klinigi, Kahramanmaras, Tiirkiye

Ozet

Amag: Bu ¢alismanin amaci, astenopik sikayetleri olan fakat herhangi bir refraksiyon kusuru ya da astenopiye yol agabilecek organik bir bozuklugu olma-
yan, emetropik ve geng popiilasyonda diisiik giigte art1 (plus) sferik camlarin bu sikayetler iizerine olan etkisinin arastirilmasidir.

Gerecler ve Yontemler: Calismaya 42 hasta dahil edildi. Hastalara 9 soruluk bir anket uygulandi. Uygulanan ankette, hastalarin bagvuru aninda yakindik-
lar1 kaginti, sulanma, yabanci cisim hissi, kizariklik, kuruluk hissi, harfleri ¢ift gérme, sayfay1 bulanik gérme ve bas agris1 sikayetlerini ‘0’ ile ‘3” arasinda
skorlamalari istendi (‘0 hi¢ sikayet yok, ‘3’¢ok belirgin sikayeti var). Anketteki sorular astenopide en sik goriilen oftalmik semptomlar: igerecek sekilde
hazirlandi. Bu sikayetlerden yakinan hastalara +0.50 diyoptri giiciinde, sferik camli gozliikk regete edildi. Olgulara bu gozliikleri sadece yakin ugraslar ile
mesgul olurken takmalar1 onerildi. Bir aylik diizenli gozliik kullaniminin ardindan kontrol muayenesinde, ayni sorulardan olusan anket hastalara tekrar
uygulandi. Hastalarin ayn1 9 soruya verdikleri yeni skorlar kaydedildi. Hastalarm ilk anket sorularina verdikleri skorlar ile son anket sorularma verdikleri
skorlar arasindaki iliski istatistiksel olarak karsilastirildi.

Bulgular: Bir aylik siire boyunca +0.50 diyoptri giiciinde, sferik camli gozlilk kullanim1 sonrasinda hastalarin ankette yer alan 9 sikayete verdikleri skor
ortalamalarmin hepsinde istatistiksel olarak anlamli diizeyde bir azalma goriildi.

Sonug: Astenopik sikayetler tarifleyen hastalarda, diisiik giicte art1 sferik camlarin regete edilmesi, bu yakinmalari gidermek agisindan faydali olabilir.

Anahtar kelimeler: Astenopi, akomodasyon, gozliik

Abstract
Objective: This study aims to investigate the effect of low-power plus spherical glasses on asthenopic complaints in healthy and presbyopic patients.

Material and Methods: Forty-two patients were included in the study. A questionnaire consisting of 9 questions was applied to the patients. The patients
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the questionnaire of the same questions was applied to the patients again in the control visit and the results were compared.
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GIRIS

Astenopi, ozellikle yakin gorsel agirlikli aktiviteler
sonrasinda goriilen bir grup subjektif sikayeti genel
olarak kapsayan, uluslararasi hastalik siniflandirma-
sinda da (ICD, International Classification of Diseases)
kodlanmis bir tanidir (1-3). Kasinti, sulanma, gozler-
de yabanci cisim hissi, kizariklik, kuruluk hissi, yaki-
na bakarken cift gérme, bulanik gérme, bas agris1 ve
goz agris1 gibi hastadan hastaya degisen, non-spesifik
semptomlar bu tani altinda literatiirde en sik kaydedi-
len sikayetlerdendir (4,5). Genellikle hastalar bu bahse-
dilen sikayetlerin kombinasyonu ile basvururlar. Aste-
nopi etyolojisinde, myopi, hipermetropi, astigmatizma
gibi diizeltilmemis kirma kusurlari, konverjans yeter-
sizligi, verjans anomalileri, akomodasyon yetersizligi
ve dekompanse heteroforyalar gibi organik nedenler,
is stresi ve mental yorgunluk gibi emosyonel nedenler,
diisiik ortam aydinlatmasi, standart dist monitor par-
laklig1 ve uzun ¢alisma kosullar: gibi ¢evresel faktorler
rol alabilirler (2,6,7,8,9). Konforlu bir yakin mesafe ¢a-
ligmast i¢in, nispeten iyi bir gérme keskinligine sahip
olunmasi, yeterli diizeyde bir akomadasyon ve onun bir
komponenti olan konverjansin yapilmasi gerekmek-
tedir. Bu mekanizmalardan herhangi birinde aksama
olmasi, astenopik sikayetlerin ortaya ¢ikmasina neden
olur (10).

Giiniimiizde yakin ¢aligma siiresinin belirgin ola-
rak artmasi, akilli telefon ve tablet kullanimin ¢ok yay-
ginlagmasi ve diger yaygin olarak kullandigimiz arag
ve gereglere monitdr ekranlarinin eklenmesiyle bir-
likte, astenopi toplum agisindan daha 6nemli bir halk
saglig1 problemi olmaya baslamistir (11,12). Astenopi
bireylerin hem iiretkenliklerini hem de gorsel perfor-
manslarini etkileyerek, hayat kalitesini diisiiren bir ra-
hatsizliktir (13).

Bu ¢aligmanin amaci, astenopik sikayetleri olan fa-
kat herhangi bir refraksiyon kusuru ya da astenopiye
yol agabilecek organik bir bozuklugu olmayan, emet-
ropik ve geng popiilasyonda diisitk giigte art1 (plus)
sferik camlarin bu sikayetler iizerine olan etkisinin
aragtirilmasidir.

GERECLER VE YONTEMLER

Bu ¢alismaya Mayis 2022 ile Aralik 2022 tarihleri
arasinda Kahramanmaras Siitcii Imam Universitesi
(KSU) Tip Fakiiltesi hastanesi goz hastaliklar1 klinigine
basvuran 42 hasta dahil edildi. Géz agrisi, bas agris,
ara ara bulanik veya ¢ift gorme gibi astenopik sikayet-
ler tarifleyen, prespiyopik yasta olmayan ve herhangi
bir okiiler patolojisi bulunmayan emetropik hastalar

caligmaya dahil edildi. Hastalarin detayli oykiileri ve
kullanmakta olduklari ilaglar kaydedildi. Endokrino-
lojik hastaliklar, nérolojik hastaliklar, akut enfeksiyoz
hastalik, romatizmal hastaliklar gibi sistemik enfla-
matuvar hastalik 6ykiisii bulunan, anti-enflamatuvar,
analjezik veya evoporatif kuru géze neden olabilecek
ilag kullanan, dnceden goz cerrahisi gegirmis olan,
refraksiyon kusuru tespit edilen, allerjik goz hastalig
ve kuru goz nedeniyle tedavi alan hastalar ¢aligmadan
dislandi. Kuru goz testleri anormal olan hastalar ¢alis-
ma dig1 birakildi. Uzak cografyalarda veya uzak sehir-
lerde yasayan hastalarin ilk anket sonrasi ikinci anketi
doldurmalar1 pek miimkiin olmadig1 i¢in bu hastalar
caligmaya dahil edilmediler. Tiim hastalarin detaylh
oftalmolojik muayeneleri tamamlandi. Sikloplejisiz ve
sikloplejik otorefraktometre degerleri, Snellen eseli ile
en iyi diizeltilmis gérme keskinligi (EDGK), ve goz ici
basinglar1 kaydedildi. On segment ve fundusun detayli
biyomikroskopik muayenesi gergeklestirildi.

Hastalara 9 soruluk bir anket uygulandi. Anket has-
tayla yiiz ylize soru-yanit seklinde tamamlandi. Uygu-
lanan ankette, hastalarin bagvuru aninda yakindiklar:
kasinti, sulanma, yabanci cisim hissi, kizariklik, kuru-
luk hissi, harfleri ¢ift gorme, sayfay1 bulanik gérme,
bas agrisi ve goz agrisi sikayetlerini ‘0’ ile ‘3’ arasinda
skorlamalari istendi. (0’ hig sikayet yok, 3ok belirgin
sikayeti var). Anketi olusturan sorular ¢aligmay1 plan-
layan goz hastaliklar1 uzmanlari tarafindan hazirlandu.
Anket hazirlik asamasinda, astenopi ile ilgili literatiir-
deki giincel yayinlar tarandi. Konuyu genis bigimde ele
alan derlemelerde, astenopi baslig1 altinda en ¢ok kar-
silasilan oftalmik semptomlar belirlenerek, anket soru-
lar1 hazirland1 (14). Hastalara uygulanan anket formu
Tablo 1de verilmistir. Bu sikayetlerden yakinan hasta-
lara +0.50 diyoptri giiciinde, sferik camli gozliik recete
edildi. Olgulara bu gozliikleri sadece yakin ugraslar ile
mesgul olurken takmalar1 onerildi. Bir aylik diizenli
gozlik kullaniminin ardindan kontrol muayenesinde,
ayn1 sorulardan olusan anket hastalara tekrar uygu-
land1. Hastalarin ayn1 9 soruya verdikleri yeni skorlar
kaydedildi. Hastalarin ilk anket sorularina verdikleri
skorlar ile son anket sorularina verdikleri skorlar ara-
sindaki iligki istatistiksel olarak karsilastirild.

istatistiksel Analiz

Istatistiksel analiz icin SPSS 25 paket programi
kullanild1 ve p<0.05 degerleri istatistiksel olarak an-
lamli kabul edildi. Bagimli grup kargilagtirmalar1 Wil-
coxon-T testi ile yapildi. Non parametrik veriler ortala-
mazstandart sapma ve median degerler olarak verildi.

KSU Medical Journal 2024;19(3): 115-120

116 KSU Tip Fak Der 2024;19(3): 115-120



BILGIN ve ark.

Tablo 1. Hastalara Yoneltilen Anket Sorulari

Sikayetler

Skorlama
0: YOK
1:AZ
2.0RTA
3.COK

Gozlerinizde kasint1 hissediyor musunuz?

Gozlerinizde sulanma hissediyor musunuz?

Gozlerinizde yabanci cisim hissi oluyor mu?

Gozlerinizde kizariklik oluyor mu?

Gozlerinizde kuruluk hissediyor musunuz?

Yakina bakarken ¢ift gorme sikayetiniz oluyor mu?

Yakina bakarken bulanik gérme sikayetiniz oluyor mu?

Yakina bakarken bas agris1 hissediyor musunuz?

Yakina bakarken goz agrist hissediyor musunuz?

BULGULAR

Calismaya astenopi tanisiyla gozliik regete edilen 42 hasta
dahil edildi. Hastalara ait yas ve cinsiyet dagilimi Tablo 2'de
verilmistir. Gozliik verilmesinden 6nce uygulanan ankette
kasint1 gikayeti icin hastalar tarafindan verilen ortalama
skor 1,28+1,04 (medyan deger: 1.00) iken, gozliik verilmesi
sonras1 uygulanan ankette ortalama skor 0,54+0.73 (med-
yan deger:0.00) olarak bulundu (p<0,001). Gozliik verilme-
sinden Once uygulanan ankette sulanma gikayeti i¢in has-
talar tarafindan verilen ortalama skor 1,45+0,94 (medyan
deger: 2.00) iken, gozliik verilmesi sonras1 uygulanan an-
kette ortalama skor 0,57+0.63 (medyan deger: 0.50) olarak
bulundu (p<0,001). Gozliik verilmesinden 6nce uygulanan
ankette yabanci cisim hissiyat: i¢in hastalar tarafindan ve-
rilen ortalama skor 0,88+1,04 (medyan deger: 1.00) iken,
gozliik verilmesi sonrasi uygulanan ankette ortalama skor
0,4740.77 (medyan deger: 0.00) olarak bulundu (p<0,001).
Gozlik verilmesinden 6nce uygulanan ankette gozlerde ki-
zariklik gikayeti i¢in hastalar tarafindan verilen ortalama
skor 1,14+0,89 (medyan deger: 1.00) iken, gozliik verilmesi
sonrasi uygulanan ankette ortalama skor 0,50 + 0.67 (med-
yan deger: 0.00) olarak bulundu (p<0,001). Gozlik veril-

mesinden 6nce uygulanan ankette gozlerde kuruluk sikaye-
ti i¢in hastalar tarafindan verilen ortalama skor 1,09+0,95
(medyan deger: 1.00) iken, gozliik verilmesi sonras1 uygula-
nan ankette ortalama skor 0,26+0.54 (medyan deger: 0.00)
olarak bulundu (p<0,001). Gozliik verilmesinden 6nce uy-
gulanan ankette yakina bakarken ¢ift gérme sikayeti i¢in
hastalar tarafindan verilen ortalama skor 0,69+0,86 (med-
yan deger: 0.00) iken, gozliik verilmesi sonrast uygulanan
ankette ortalama skor 0,07+0.34 (medyan deger: 0.00) ola-
rak bulundu (p<0,001). Gozliik verilmesinden 6nce uygu-
lanan ankette yakina bakarken bulanik gorme sikayeti i¢in
hastalar tarafindan verilen ortalama skor 1,80+0,83 (med-
yan deger: 2.00) iken, gozliik verilmesi sonrast uygulanan
ankette ortalama skor 0,30+0.71 (medyan deger: 0.00) ola-
rak bulundu (p<0,001). Gozlik verilmesinden 6nce uygula-
nan ankette yakina bakarken bas agrisi sikayeti i¢in hastalar
tarafindan verilen ortalama skor 1,54+0,96 (medyan deger:
1.50) iken, gozliik verilmesi sonrasi uygulanan ankette or-
talama skor 0,57+0.66 (medyan deger: 0.00) olarak bulundu
(p<0,001). Gozliik verilmesinden 6nce uygulanan ankette
yakina bakarken goz agrisi sikayeti icin hastalar tarafindan
verilen ortalama skor 1,78+0,87 (medyan deger: 2.00) iken,

Tablo 2. Hastalara Ait Yas ve Cinsiyet Dagilimi

Kadin Erkek

Toplam

Katilimci sayis1 | 26 16

42

Ortalama yas 31,68+5,06(min 20-max 38)

29,75+6,84(min 20-max 39)

30,57+5,52(min 20-max 39)
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Tablo 3. Gézliik Verilmesinden Once ve Sonra Hastalarin Sikayet Anketi Skorlarimin Karsilagtirillmasi

Sikayetler Gozliik verilmeden dnceki Gozliik verilmesinden sonraki | P-degeri
ort skor * s. sapma (medyan) | ort skor+ s. sapma (medyan)
Kaginti hissi 1,28+1,04 (1.00) 0,54+0.73 (0.00) p<0,001
Sulanma hissi 1,45+0,94 (2.00) 0,57+0.63 (0.50) p<0,001
Yabanci cisim hissi 0,88+1,04 (1.00) 0,47+0.77 (0.00) p<0,001
Gozlerde kizariklik 1,14+0,89 (1.00) 0,50+0.67 (0.00) p<0,001
Kuruluk hissi 1,09+0,95 (1.00) 0,26+0.54 (0.00) p<0,001
Yakina bakarken ¢ift gorme 0,69+0,86 (0.00) 0,07+0.34 (0.00) p<0,001
Yakina bakarken bulanik gérme 1,80+0,83 (2.00) 0,30+0.71 (0.00) p<0,001
Yakina bakarken bas agris1 1,54+0,96 (1.50) 0,57+0.66 (0.00) p<0,001
Yakina bakarken goz agris 1,78+0,87 (2.00) 0,35+0.57 (0.00) p<0,001

*p<0.05 istatiksel anlamli farklilik

gozlik verilmesi sonrasi uygulanan ankette ortalama skor
0,35+0.57 (medyan deger: 0.00) olarak bulundu (p<0,001).
Gozliik verilmesinden 6nce ve sonra hastalarin sikayet an-
keti skorlarinin karsilastirilmas: Tablo 3’te verilmistir. Bir
aylik stire boyunca +0.50 diyoptri giicinde, sferik caml
gozlikk kullanimi sonrasinda hastalarin ankette yer alan 9
sikayete verdikleri skor ortalamalarinin hepsinde istatistik-
sel olarak anlamli diizeyde bir azalma gorildii.

TARTISMA

Calismamizda presbiyobik yasta olmayan, oftalmolojik
acidan saglikli eriskin bireylerin astenopi ile uyumlu sikayet-
leri tizerine odaklanildi. En iiretken dénem olarak kabul edi-
len bu yaslarda, astenopik sikayetler kisinin hayat kalitesini
diigtirmekle birlikte, iiretkenlikte de azalmaya sebep olmak-
tadir (13). Bu grup hastalarda +0.50 diyoptri giiciinde, sferik
caml gozliik kullaniminin bu sikayetler tizerinde belirgin
iyilesme yaptigini kaydettik. Hastalarin gozlilk verilmeden
onceki anket sonuglar1 degerlendirildiginde, ortalama puan
olarak en yiiksek ti¢ skorun sirasiyla yakina bakarken bula-
nik gorme, yakina bakarken g6z agrisi ve yakina bakarken bag
agrist sikayetleri oldugu goriildi. Yakin ugraslar ile mesgul
iken ortaya cikan okiiler semptomlarin daha ¢ok akomodas-
yon ve onun bir komponenti olan siliyer kas kaynakli oldugu
literatiirde belirtilmektedir (6). Okiiler agr1 ve bas agrisinin
stirekli ve agir1 kasilan siliyer kasin ve medial rektus kasinin
yorgunlugu sonucu gelistigi literatiirde bildirilmistir. Aslinda
astenopinin temelinde, yorgunluk ile iligkili sikayetler yat-
maktadir. Siliyer kasin normalden fazla kullanilmasi, sonug
olarak yorgunlugun olusmasi ve bu durumun 5. kraniyal si-
nirin oftalmik dallarinin nazal uclarinda uyarilar olusturarak
agriya sebep oldugu diistiniilmektedir (6).

Ankette yer alan kaginti, sulanma, yabanci cisim hissi, ki-
zariklik ve kuruluk gibi sikayetlerin ortak nedeni kuru géz
temelinde gelisen yakinmalar olmalaridir. Yakin ¢aligmalar-
da ve ekran karsisinda refleks goz kirpma sayis1 diigmektedir.
Bu durum evaporatif kuru goz ve gozyas: kalitesinde bozul-
malara neden olmaktadir (15). Bu kuru géz durumu hasta
tarafindan bazi zamanlar gézde kuruluk veya yabanc cisim
hissi olarak hissedilmesine ek olarak, lakrimal bez kaynakli
gozyas1 salg1 mekanizmalarinin devreye girmesiyle agir1 su-
lanma geklinde de yakinmalara neden olabilmektedir. Kim
ve ark. yaptiklar: calismada, katilimcilara bir saat siireyle ya-
kin mesafede ekrana bakmalarimin 6ncesinde ve sonrasinda
astenopik sikayetlerini degerlendiren bir anket uygulamislar
ve ayni zamanda kuru g6z bulgularina bakmiglar. Caligma-
nin sonucunda hem astenopik sikayetlerin hem de kuru goz
bulgularinin belirgin bir sekilde arttigini gostermislerdir
(16). Nakamura ve ark. tarafindan yapilan farkl bir ¢alisma-
da, glinde ortalama iki saat bilgisayar ekrani karsisinda vakit
gecirmenin gozyasi fonksiyonlarini olumsuz etkiledigi bildi-
rilmigtir (17). Benzer bir ¢alismada Saglan ve ark. internet
bagimliliginin kuru goz sikayetlerini arttirdigini bildirmis-
lerdir (18).

Literatiirde astenopi ile ilgili yapilan yayinlarin biyiik
kisminda organik bir neden varlig1 tizerinde durulmustur.
Bunlarim ¢ogunlugunu kirma kusurlari 6zellikle de astigma-
tizma olusturmaktadir (6,10). Caligmalarin ¢ogunda belirli
bir yas grubunda, meslek grubunda veya popiilasyonda as-
tenopi varliginin tespit edilmesi ve buna neden olan olast
cevresel faktorler veya okiiler patolojiler tartisilmaktadir.
Saglikli erigkin popiilasyonda astenopik sikayetlerin tespit
edilmesi ve buna y6nelik 6nerilerde bulunan ¢aligma sayist
¢ok sinirhidir. Bu durum ¢aligmamizin sonuglarini benzer
¢aligmalar ile karsilastirma imkanini sinirlamaktadir. Yam-
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mauni ve ark. 20 ile 40 yas arasinda oftalmolojik agidan sag-
likl1 erigkin bireylerin dahil edildigi ¢alismalarinda, diisiik
giigte art1 (plus) sferik camlarin astenopik sikayetler iizerin-
de olumlu etkisinin oldugunu belirtmislerdir (19). O’Leary
ve ark. 208 hasta ile yaptiklar1 ¢alismalarinda, disiik de-
receli hipermetropik veya astigmatik kirma kusuru olan
pre-presbiyopik bireylerde ve kirma kusuru olmayan pres-
biyopik bireylerde, pozitif sferik ve silindirik diizeltmenin
ardindan okuma performanslarini degerlendirmislerdir.
Diigiik dereceli hipermetropik veya astigmatik kirma ku-
suru olan pre-presbiyopik bireylerde diisiik dereceli kirma
kusuru diizeltmesi ile okuma performanslarinda belirgin
bir artis kaydetmemislerdir. Prespiyobik bireylerde yakin
tashih ile okuma performansinin belirgin olarak arttigini
kaydetmislerdir (20). Pediatrik popiilasyonda da akomo-
dasyon yetersizligi ve buna bagl olarak gelisen astenopik
sikayetleri konu alan ¢aligmalar mevcuttur. Brautaset ve
ark. akomodasyan yetersizligi olan ¢ocuklarda yaptiklar:
calismada, okuma gozliikleri ve akomdasyon egzersizleri-
nin her ikisinin de akomodatif amplitiidi gelistirdigi fa-
kat okuma gozliiklerine kiyasla akomodasyon egzersizle-
rinin daha etkili oldugunu belirtmiglerdir (21). Wahlberg
ve ark. pediatrik popiilasyonda akomodasyon yetersizligi
olan 22 hastada yaptiklar: ¢alismada, okuma sirasinda ve-
rilen +1,00 D ve +2,00 D sferik adisyonlarin akomodasyon
amplitiidiine ve ortaya ¢ikan astenopik sikayetlere etkisini
karsilagtirmiglardir. Her iki sferik adisyonun da astenopik
sikayetleri anlamli diizeyde azalttigini fakat +2,00 D sfe-
rik adisyon yapilan grubun, +1,00 D sferik adisyon yapilan
gruba kiyasla akomodatif sistemi ¢aligtirmada daha zayif
kaldigini belirtmislerdir (22).

Galigmamizda bazi kisithliklar mevcuttur. ilk olarak, ¢a-
ligmaya dahil edilen bireylerin sayisinin daha fazla olmasi,
sonu¢larimizi daha kuvvetli kilabilirdi. Gozliik verilmeden
once uygulanan astenopik sikayetleri sorgulayan anketin
bir aylik siire sonrasinda tekrar uygulanmas: bir¢cok has-
tada miimkiin olmamis ve ilk anketi dolduran hastalarin
¢ogunlugu ikinci anketi doldurmadi8: i¢in ¢aligmaya dahil
edilememistir. Tkinci olarak, ¢aligmamizin sonucunda as-
tenopik sikayetlerin daha ¢ok yakin faaliyetler sonrasinda
ortaya ¢ikt1g1 goriilmiis olmakla birlikte, uygulanan ankette
katilimcilara giinliik ortalama yakin galigma stireleri sorul-
mamigtir.  Glinliik ortalama yakin ¢alisma siirelerinin goz
oniinde bulunduruldugu yeni bir ¢aligma, bu konuda daha
iyi fikirler verebilecektir. Son olarak, ¢aligmada plasebo kul-
lanan bir kontrol grubunun olmasi, sonuglar1 daha kuvvetli
kalabilirdi.

Sonug olarak, klinik pratigimizde astenopik sikayetler ta-
rifleyerek bagvuran hastalara regete edilecek olan diisiik giig-
te art1 sferik camlarin, bu sikayetler tizerinde olumlu etkileri
olabilecegini bilmek, bu grup hastalarin hayat kalitesini ve
gorsel performanslarini arttirmak adina faydali olacaktir.
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Uretimin Farkh Béliimlerinde Cahsan Erkek Tekstil Iscilerinde
Oksidatif Stres Parametrelerinin Degerlendirilmesi

Evaluation of Oxidative Stress Parameters in Male Textile Workers
Working in Different Sections of Production
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Ozet

Amag: Mesleki olarak maruz kalinan ortam sartlari ve birgok madde, hastaliklara neden olarak insan sagligini tehdit etmektedir. Bu ¢alismamizda tekstilde
farkli béliimlerde galisanlarda, oksidan ve antioksidan sistem parametrelerinin nasil degistiginin biyokimyasal olarak incelenmesi amaglanmusgtir.

Gerec ve Yontemler: Kahramanmaras ilindeki bir tekstil firmasimnin ofis, boyahane ve iplik béliimlerinde ¢alisan sigara ya da alkol kullanmayan saglikli
erkeklerden olusan 30’ar kisilik 3 grup olusturuldu; ofis ¢alisani (kontrol grubu, grup 1), boyahane ¢aligsan1 (grup 2), iplik ¢aligan (grup 3). 12 saatlik agligi
takiben venoz kan drnekleri alinarak serum ornekleri ayrildi. Total oksidan durum (TOS), total antioksidan durum (TAS), total tiyol [(-SH)+(-S-S-)] (TT) ve
nativ tiyol [-SH] (NT) diizeyleri spektrofotometrik olarak 6lgiildii, oksidatif stres indeksi (OST) ve disiilfit [-S-S-] diizeyleri hesaplandi.

Bulgular: Gruplar arasinda TOS, TAS, OSI, TT, disiilfit ve disiilfit/NT degerleri agisindan anlamli bir fark yoktu (p>0.05). Ofis grubuna gore boyahane
grubunda disiilfit/TT diizeyleri, boyahane grubuna gore iplik grubunda NT ve NT/TT diizeyleri istatistiksel olarak anlamli derecede daha yiiksek bulundu
(p<0.05).

Sonug: Calisan sagliginin korunmasinda oksidatif strese yol agan her tiirlii maruziyete kars1 gerekli tedbirlerin alinmasimin ve ¢alisanlarin periyodik saglik
taramalarinda oksidatif stres belirteglerinin de degerlendirilmesinin yararl olacag: kanaatine varilmstir.

Anahtar Kelimeler: Oksidatif stres, tekstil ¢aligsanlari, Tiyol/disiilfit dengesi, total antioksidan durum, total oksidan durum

Abstract

Objective: Occupationally exposed environmental conditions and many substances threaten human health by causing diseases. This study examines bio-
chemically how the oxidant and antioxidant system parameters change in the employees working in different textile departments.

Material and Methods: Three groups of 30 people were formed, each consisting of healthy men who do not smoke or drink alcohol, working in the office,
dyehouse and yarn departments of a textile company in Kahramanmaras office worker (control group, group 1), dyehouse worker (group 2), yarn worker
(group 3). After 12 hours of fasting, venous blood samples were taken and serum samples were separated. Total oxidant status (TOS), total antioxidant status
(TAS), total thiol [(-SH)+(-S-S-)] (TT), and native thiol [-SH] (NT) levels were measured spectrophotometrically, oxidative stress index (OSI) and disulfide
[-S-S-] levels were calculated.

Results: There was no significant difference between the groups regarding TOS, TAS, OSI, TT, disulfide, and disulfide/NT values (p>0.05). Disulfide/
TT levels in the dyehouse group according to the office group, NT and NT/TT levels in the yarn group according to the dyehouse group were found to be
statistically significantly higher (p<0.05).

Conclusion: It was concluded that it would be beneficial to take necessary precautions against all kinds of exposures that cause oxidative stress in the pro-
tection of employee health and to evaluate oxidative stress markers in periodic health screenings of employees.

Keywords: Oxidative stress, textile workers, Thiol/disulfide balance, total antioxidant status, total oxidant status
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GIRIS

Sanayilesmeyle birlikte teknolojide kaydedilen iler-
lemeler, ¢alisma sartlarinda gelismeye ve degisime yol
agmustir. Ancak bu degisim olumlu etkilerinin yaninda
bir¢ok giivenlik ve saglik tehdidine de zemin hazirla-
mustir (1). Giin gectikge hastalik etkenlerinde artis go-
ritlmektedir (2). Tekstil ¢alisanlarinda, ¢aligma alanla-
rina gore cesitli tozlara bagl olarak gelisen solunum
yolu hastaliklari, giiriiltii nedeniyle olusan stres, kulak
¢inlamasi ve isitme kaybi, kimyasallara maruziyet ne-
deniyle gesitli kanserler goriilebilmektedir (3).

Serbest radikaller, dis yoriingelerinde eslesmemis
bir elektron ile karakterize edilen olduk¢a reaktif tiirler-
dir (4). Yiiksek reaktiviteleri nedeniyle diger bilesiklere
saldirarak onlardan elektron ¢ikarabilmekte ve kendi-
leri de serbest radikal haline gelerek zincirleme bir re-
aksiyon baglatabilmektedirler (5). Lipit peroksidasyonu
da dahil olmak tizere serbest radikal reaksiyonlarinin
cesitli hastaliklarin patogenezinde 6nemli faktorler ol-
dugu kabul edilmektedir (4).

Serbest radikallerin saldirilarina karsi hiicrelerde
stiperoksit dismutaz, katalaz, glutatyon peroksidaz gibi
enzimatik ve vitamin E, vitamin C, glutatyon gibi enzi-
matik olmayan gesitli antioksidan savunma sistemleri
vardir (4). Viicutta fizyolojik ve metabolik tepkimeler
sonucunda olusan serbest oksijen radikalleri (SOR)
antioksidanlar tarafindan notralize edilerek dengede
tutulmaya ¢alisiimaktadir. Eger bu denge oksidanlar
lehine bozulursa oksidatif stres meydana gelmekte ve
lipidler, proteinler ve niikleik asitler gibi yapisal mole-
kiiller hasara ugratilarak yikici etkiler olusabilmektedir
(4,6,7). Viicutta toplam oksidatif stresin gostergesi ola-
rak total oksidan durum (TOS) kullanilirken, oksidatif
strese kars iretilen antioksidan miktarinin gostergesi
olarak total antioksidan durum (TAS) kullanilmaktadir
(8,9). Oksidatif stres indeksi (OSI), TOS'un TAS’a ora-
nidir ve oksidanlarla antioksidanlar arasindaki denge-
nin hangi tarafa dogru arttigini gostermektedir. Saghikli
bir denge i¢in OSI degerinin 1 olmasi gereklidir. TOS
degeri arttikca OSI degeri de artmaktadir (9).

Tiyoller, kan plazmasinda bulunan, siilthidril grubu
iceren organik bilesiklerdir. Bu bilesikler reaktif oksi-
jen tiirleri (ROT) ni detoksifiye ederken disiilfit formu-
na oksitlenmektedirler (10). Disiilfitler, iki tiyol grubu
arasinda olugan dinamik, redoks duyarl1 kovalent bagl
yapilardir (11). Olusan distlfitler tekrar tiyol formuna
indirgenerek tiyol/disiilfit homeostazini saglanmak-
tadir. Bu denge antioksidan sistem bozuldugunda di-
stilfit formuna kaymaktadir (10). Tiyol/disiilfit denge

olgiimiinde kullanilan parametreler arasinda total tiyol
(TT), nativ tiyol (NT) ve dinamik disiilfit yer almak-
tadir. Bu parametrelerden NT antioksidan aktiviteyi,
dinamik disiilfit ise oksidan aktiviteyi gostermektedir
(12). Tiyol; NT ile temsil edilirken, oksitlenmis tiyol;
disiilfit ile temsil edilmektedir. TT ise NT ve disiilfit
diizeylerinin toplamindan olusmaktadir (11).

Tekstilde boyacilik ve iplik alaninda ¢alisanlar, si-
rastyla kimyasal maddelere ve tozlara maruz kalma
nedeniyle bircok meslek hastalig1 agisindan risk altin-
dadirlar (13,14). Shaker ve arkadaslarinin ¢aligmasinda
pamuk tozuna maruz kalanlarda, pamuk tozuna maruz
kalmayan saglikli goniillillere gore serum oksidan dii-
zeylerinde istatistiksel olarak anlaml artis ve antioksi-
dan diizeylerinde anlaml diisiis gozlenmistir (15).

Calismamizda tekstil sektoriinde boyahane, iplik ve
ofis ¢alisanlarinin oksidatif strese maruziyetlerinin kar-
stlagtirilarak incelenmesi i¢in TOS, TAS, OSI ve tiyol/
distilfit denge degerlerinin serum diizeylerinin arasti-
rilmasi amaglanmuigtir.

GEREC VE YONTEMLER

Deney Gruplarmin Tasarimi

Prospektif-kesitsel ¢calismamizda Kahramanmarag
Siitcti Imam ilindeki bir tekstil firmasinin ofis, boyaha-
ne ve iplik boliimlerinde ¢alisan, sigara, alkol aligkan-
lig1 bulunmayan saglikli erkeklerden olusan ii¢ grup
olusturuldu; ofis ¢alisan1 (kontrol grubu, grup 1, n=30),
boyahane ¢alisan1 (grup 2, n=30), iplik ¢alisan1 (grup 3,
n=30). Caligma gruplarindaki kisi sayilarinin belirlen-
mesinde power analizinden yararlanildi.

Numunelerin Alinmasi ve Deneyin Yapilisi

Olusturdugumuz 3 gruptaki katilimcilardan numu-
neler, 1-30 Eylil 2018 tarihinde, bir aylik siire iginde
alindi. 12 saatlik aglig1 takiben sabah 08.00-10.00 saat-
leri arasinda jelli kan tiiplerine alinan ven6z kan numu-
neleri, 4000 rpm de 10 dakika santrifiij edildi. Elde edi-
len serum ornekleri analizler yapilana kadar -20°Cde
saklandi. Analizler yapilacagl zaman numuneler oda
1s1sinda ¢oziinmeye birakildi.

Biyokimyasal Analiz

Spektrofotometrik analizler Kahramanmaras Stit¢ii
Imam Universitesi Tip Fakiiltesi Tibbi Biyokimya Ana-
bilim Dali Arastirma Laboratuvarrnda yapildi. TOS,
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TAS, TT, NT (RelAssayDiagnostics, Gaziantep, Tiirki-
ye, timil) ticari kitleri kullanild1 ve kit prosediirlerine
bagh kalinarak élgiimler yapildi.

TOS analizi sonras: elde edilen veriler pumol H,O,
Equivalent/L, TAS analizi sonrasi elde edilen veriler ise
mmol Trolox Equivalent/L olarak verildi. OSI'nin he-
saplanmasinda TOS ve TAS degerinin birimi umol/Lye
esitlendi. TT, NT ve tiyol/disiilfit dengesi sonucunda
elde edilen veriler umol/L olarak ifade edildi (8).

istatistiksel analiz

Verilerin istatistiksel analizinde degiskenlerin nor-
mal dagilima uygunlugu Shapiro-Wilk testi ile incelen-
di. Normal dagilima uyan degiskenler i¢in gruplarin
karsilastirilmasinda tek yonlii varyans analizi (Anova)
uygulandi. Normal dagilima uymayan degiskenler i¢in
gruplarin karsilagtirlmasinda Kruskal Wallis Testi kul-
lanild1 ve tanimlayici istatistikler ortalamazstandart
hata (Ort+SH), ortalamazstandart sapma (Ort£SS)
olarak ifade edildi. Istatistiksel anlamlilik diizeyi p<0.05
olarak kabul edildi. Verilerin degerlendirmesinde IBM
SPSS (IBM Corp. Released 2013. IBM SPSS Staticsfor
Windows, Version 22.0 Armonk, NY: IBM Corp.) paket

programi versiyon 22 ve R 3.3.2 yazilimi kullanildi.

Bu calisma Helsinki Bildirgesi'nde belirtilen ilkelere
gore yapilmis ve Kahramanmaras Siitgii Imam Univer-
sitesi Klinik Arastirmalar Etik Kurulu tarafindan onay-
lanmistir (21.03.2018 tarih ve Karar No: 29). Calismaya
dahil edilen tiim katilimcilardan bilgilendirilmis onam
alinmistir.

BULGULAR

Gruplar arasinda TOS, TAS, OSI, TT, disiilfit ve
disiilfit/NT degerleri agisindan istatistiksel olarak an-
lamli fark saptanmadi (p>0.05). Ofis grubuna gore
boyahane ve iplik gruplarinda TOS diizeylerinde art-
ma, disiilfit diizeylerinde azalma; boyahane grubuna
gore ofis ve iplik gruplarinda TAS, OSI ve disiilfit/NT
diizeylerinde azalma, TT diizeylerinde artma gozlen-
di ancak istatistiksel olarak anlamli degildi (p>0.05)
(Tablo 1).

Ofis grubuna goére boyahane grubunda distlfit/TT
diizeyleri; boyahane grubuna gore iplik grubunda NT
ve NT/TT diizeyleri istatistiksel olarak anlamli derece-
de daha yiiksek bulundu (p<0.05) (Tablo 1).

Tablo 1. Gruplarin TOS, TAS, OSI, TT, NT, disiilfit, disiilfit/TT, disiilfit/NT ve NT/TT diizeyleri

Ofis ¢alisani Boyahane ¢alisan1 Iplik ¢alisan1
(Grup 1) (Grup 2) (Grup 3) p degeri
(n=30) (n=30) (n=30)
TOS (umol H,0,Equivalent/L)
11.39+2.09 21.88+4.9 24.11+4.24 0.14*

(Ort. £ SH)
TAS (mmol Trolox

. 1.09+0.19 1.2£0.2 0.97+0.3 0.06°
Equivalent/L) (Ort. £ SS)
OSI (Ort. + SH) 1.17+0.24 1.7+£0.45 1.09£0.35 0.29*
TT (umol/L) (Ort. + SS) 405.43+83.64 378.3+36.8 401.54+79.57 0.53
NT (umol/L) (Ort.x SS) 282.18+38.47 259.3+£52.9 301.04+39.36** <0.05*
Disiilfit (umol/L) (Ort. £ SH) 61.62+8.3 59.47+5 50.24+8.06 0.1*
Disiilfit/TT (Ort. £ SH) 10.49+1.8 15.56%1. 28* 11.52+1.22 <0.05*
Disiilfit/NT (Ort.+ SH) 22.78+3.4 25.85+3.8 16.50+2.5 0.08*
NT/TT (Ort. + SS) 71.72+14.34 68.9+13.6 76.94+14.5 7** <0.05*

a: Kruskal Wallis Testi, b: Tek yonlii varyans analizi (Anova), *p: Ofis grubu ile kargilagtirildiginda (p<0.05), **p: Boyahane grubu ile kargi-
lastirildiginda (p<0.05)

Disiilfit/NT: Disiilfit/nativ tiyol orani, Disiilfit/TT: Disilfit/total tiyol orani, NT: Nativ tiyol, NT/TT: Nativ tiyol/ total tiyol orani, Ort: Or-
talama, OSI: Oksidatif stres indeksi, SH: Standart hata, SS: Standart sapma, TAS: Total antioksidan durum, TOS: Total oksidan durum, TT:
Total tiyol
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TARTISMA

Cevresel kirleticiler insan sagligini etkileyen 6nemli
stres faktorleridir. Sanayilesmenin artmasiyla bu kir-
leticilere maruz kalan birey sayis1 da artmistir (16).
Tekstil fabrikasi ¢alisanlari, yogun miktarda kimyasal
kullanimina, pamuk tozuna ve giiriiltii gibi faktorlere
maruz kalmaya bagl olarak cilt hastaliklari, solunum
yolu hastaliklari, mesleki hipertansiyon, isitme bozuk-
lugu ve kayiplar: gibi meslek hastaliklarina duyarl: hale
gelmektedir (4).

Insan yasami oksijen ve aerobik siireglerle siirdii-
riilmektedir. Baslica siiperoksit anyon radikalleri (O,),
hidrojen peroksit (H,0,) ve hidroksil radikalleri (OH)
gibi molekiillerden olusan ROT, metabolizmanin za-
rarli yan driinleridir (11). Normal kosullarda, SOR
ile antioksidan sistemler arasinda bir denge vardir. Bu
dengenin oksidanlar lehine bozulmasi beraberinde bir-
¢ok hastalig1 da getirmektedir (4). Rahman ve arkadas-
larinin galigmasinda kontrol alanina (ofis alani) kiyasla
tekstil fabrikalarinin anlamli 6l¢iide yiiksek i¢ ortam
kirletici seviyelerine sahip oldugu ve kontrol (ofis ¢a-
lisan1) grubuna kiyasla tekstil iscileri grubunda, oksi-
dan diizeylerinin anlaml 6lgiide artarken antioksidan
diizeylerinin anlaml 6l¢iide azaldig1 bulunmustur (16).

Pamuk tozunun solunmasinin neden oldugu bo-
zukluklara oksidatif stres veya serbest radikaller araci-
lik etmektedir (4). Suryakar ve arkadaslarinin ¢aligma-
sinda saglikli kontrollere kiyasla pamuk tozuna maruz
kalan pamuk endiistrisi ¢aliganlarinda serum TASinda
anlamli bir azalma gozlenmistir. Pamuk tozuna maruz
kalma stiresi arttik¢a bu tozun etkisi de artmugtir (4).

Girilti 6nemli bir stres faktorudir (17). Cok sa-
yida ¢alisan isyerlerinde yiiksek ses diizeyine maruz
kalmaktadir. Endistriyel isciler arasinda yiiksek ses
ya da giiriiltd, fizyolojik ve zihinsel etkilere yol agan
mesleki strese neden olmaktadir. Tekstil sektoriinde
kullanilan aletlerin ve kimyasallarin @riin kalitesini
artirmak gibi olumlu etkileri olmakla birlikte yiiksek
diizeyde giiriiltitye ve hava kirliligine yol agabilmek
gibi dezavantajlar1 da vardir (16). Yildirim ve arkadas-
larinin galismasinda tekstil iscileri grubunda diisiik
frekanslara gore yiiksek frekanslarda (4-6 kHz) isitme
kayiplar1 daha belirgin bulunmustur. Daha uzun siire-
li ¢alisan tekstil is¢ilerinin isitme esiginin daha diisiik
oldugu ve isitme kaybinin 5-8 y1l calisanlarda bagladi-
g1 goriilmistiir (17). Havlioglu ve arkadaslarinin ¢a-
lismasinda giiriiltitye maruz kalmayan saglikli goniilli
kontrol grubuna kiyasla giiriiltiiden etkilenen tekstil

fabrikasi iscisi grubunda TOS, TAS ve OSI diizeyleri
istatistiksel olarak anlamli diizeyde daha yiiksek bu-
lunmustur (18).

Endistride kullanilan kirletici maddelerden biri
silikadir (16,19). Kristal silikaya solunum yoluyla ma-
ruziyet sonucu olugabilen silikozis, mesleki bir akciger
hastaligidir (19,20). Silikoz gelisiminde 6nemli bir rol
oynayan ROT’un olusumu kristal silika tarafindan des-
teklenmektedir (19). Palabiyik ve arkadaslarinin calis-
masinda silikaya maruz kalma ile hiicresel bagisiklik
tepkisinin aktive edildigi belirtilmistir (21). Bayil ve
arkadaslarinin tekstil boya endiistrisinde yaygin olarak
kullanilan ugucu organik ¢oziiciilerin tekstil is¢ilerin-
de etkisinin incelendigi ¢alismasinda, kontrol grubu ile
tekstil iscilerinden olusan grup arasinda TAS diizeyleri
agisindan anlamli bir fark gézlenmemistir (13).

Mevcut calismamizda TOS, TAS, OSI agisindan
gruplar arasinda istatistiksel olarak anlamli bir fark sap-
tanmadi. Ancak ofis grubuna gore diger gruplarda TOS
diizeyleri daha yiiksekti. TAS diizeylerinin en yiiksek
oldugu grup ise boyahane grubudur. Boyahane ¢alisan-
larinda oksidatif stresteki artisin kimyasala maruziyeten
etkilenerek olusmus olabilecegini ve TAS'in da bunu 6n-
lemek icin artmis olabilecegini diistinmekteyiz.

Merkaptanlar olarak da bilinen tiyoller, kan plaz-
masinda protein tiyolleri, albiimin, glutatyon, sistein,
sisteinilglisin, homosistein ve y-glutamil sistein ola-
rak bulunan, bir kiikiirt atomu ve bir karbon atomu-
na bagl bir hidrojen atomundan olusan -SH grubu
iceren organik bilesiklerdir. -SH gruplar1 nedeniyle
oksidasyona kars1 olduk¢a duyarlidirlar (10-12). Ti-
yoller ROT un yol agtig1 doku ve hiicre hasarina karsi
korumada serbest radikallerle reaksiyona girmektedir-
ler (22). ROT’u detoksifiye ederken kendileri distilfit
formuna oksitlenmektedir (10). Dinamik tiyol/distlfit
homeostazi, detoksifikasyon, sinyal iletimi, apopitoz,
enzimatik aktivite ve hiicresel sinyal yollarinin diizen-
lenmesi gibi bir¢ok role sahiptir (12).

Biiyiiksekerci ve arkadaslarinin ¢aligmasina montaj
hatt1 biriminde ¢alisan referans grubunu olusturan er-
kek isciler ve oto boyact iscileri dahil edilmis; referans
grubuna gore oto boyacilarda ortalama distilfit seviyesi,
disiilfit/NT orani ve disiilfit/TT orani daha yiiksek bu-
lunmustur (23). Erkek ressamlarda yapilan ¢aligmada 5
yildan az ¢alisanlarin bulundugu gruba kiyasla 5 yil ve
daha fazla ¢aliganlarin bulundugu gruplarda dislfit/NT
ve disiilfit/TT diizeyleri anlamli derecede ytiksek bulun-
mustur (24). Karakulak ve arkadaslarinin yaptig1 kesitsel
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ve gozlemsel ¢calismada saglikli deneklere kiyasla arseni-
ge maruz kalan iscilerde, NT ve TT diizeyleri anlaml
diizeyde daha diisiik, disiilfit/NT ve disiilfit/TT oranlar1
anlaml diizeyde daha yiiksek bulunmustur (25).

Mevcut ¢alismamizda disilfit/TT diizeyleri ofis
grubuna gore boyahane grubunda istatistiksel olarak
anlamli derecede daha yiiksek ve boyahane grubuna
gore iplik grubunda istatistiksel olarak anlamli olma-
makla birlikte daha diisiik bulunmustur. Ayrica boya-
hane grubuna gore iplik grubunda NT ve NT/TT dii-
zeyleri anlamli derecede yiiksek bulunurken, anlaml
olmamakla birlikte disilfit diizeyleri daha diisiik bu-
lunmustur. Bu durum, boyahane calisanlarinin iplik
calisanlarina kiyasla oksidatif strese daha fazla maruz
kaldiklarini diigiindiirmektedir.

Kisilerin yasam sartlar1 ve caligma ortamlari, dogru-
dan ya da dolayl olarak maruz kalinan fiziksel, kimya-
sal, psikolojik ya da sosyal bir¢ok etken oksidatif stres
tizerinde etkili olabilmektedir. Oksidatif stresin en alt
seviyelere diisiiriilebilmesi icin ¢alisma kosullarinin
iyilestirilmesi, tekstil fabrikalarinda ¢alisma ortaminin
daha fazla havalandirilmasi ve yiiksek verimli hava filt-
relerinin kullanilmasi, makineler giiriiltiilii ise ses emi-
cilerin kullanilmas: ve giiriiltiiyii en alt diizeye indire-
cek onlemlerin alinmasi, tekstil ¢alisanlarinin maske
ve kulak tikact kullanmalar: alinabilecek 6nlemler ara-
sindadir. Bunun i¢in calisanlarin calisma ortamlarinin
giriiltd, havalandirma vb. 6zelliklerinin ve ¢alisanlarin
maske, tikag gibi koruyucu ekipman kullanip kullan-
madiklarinin degerlendirilerek daha ileri ¢alismalar ya-
pilmasini 6nermekteyiz. Ayrica galiygmamizda kan nu-
munelerinin sabah saatlerinde alinmis olmasi da yine
TOS, TAS ve OSI acisindan gruplar arasinda anlaml
fark bulunmamasi ile iliskili olabilir. Mesai saatlerin-
de caliyma ortamina bagli olarak oksidatif strese daha
fazla maruz kalindigini géz 6niinde bulundurarak, kan
numunelerinin mesai saatlerinden hemen sonra alip,
bu parametreler agisindan sonuglarin degerlendirildigi
yeni ¢aligmalarin yapilmas: gerektigini diisiinmekteyiz.

Finansal Agiklama: Calismaya iliskin hi¢bir kurum
ya da kisiden finansal destek alinmamaistir.

Etik Onay: Bu caligma Helsinki Bildirgesinde be-
lirtilen ilkelere gore yapilmis ve Kahramanmaras Siitii
Imam Universitesi Klinik Aragtirmalar Etik Kurulu ta-
rafindan onaylanmustir (21.03.2018 tarih ve Karar No:
29). Calismaya dahil edilen tiim katilimcilardan bilgi-
lendirilmis onam alinmigtir.

Cikar Catismas1 Beyani: Yazarlar ¢ikar catigmasi
olmadigini beyan ederler.

Yazarlarin Katki Orani Beyani: Yazarlar esit oran-
da katki beyan eder.
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Research Article (Arastirma Makalesi)

The Relationship Between the Budget Allocated to Health and
the Density of Health Workers and Communicable Diseases
in the Context of Sustainable Development Goals

Stirdiiriilebilir Kalkinma Hedefleri Baglaminda Saghga Ayirilan Biitge ile
Saglik Calisanlarimin Yogunlugu ve Bulasici Hastaliklar Arasindaki Iligki

Burak KURT!, Cemal KOCAK?

! Republic of Tiirkiye, Ministry of Health, General Directorate of Public Health, Ankara, Tiirkiye
2 Ankara University, Faculty of Medicine, Department of Public Health, Ankara, Tiirkiye

Ozet

Amag: Birlesmis Milletler, “Siirdiiriilebilir Kalkinma Amaglar1 (SDG)” basgligi altinda 17 amag belirleyerek AIDS, tiiberkiiloz salginlarinin sona erdirilme-
sini ve hepatitle miicadeleyi hedeflemistir. Saglik biitgeleri ve saglik ¢alisan1 sayis1 bu hastaliklarin 6nlenmesinde ve tedavisinde 6nemli rol oynamaktadir.
Saglik hizmetlerine ayrilan biitge (gosterge SDG 1.a) ile niifus basina diisen saglik ¢alisani sayis1 (gosterge SDG 3.c) ve HIV, tiiberkiiloz ve hepatit B yay-
ginlig (gosterge SDG 3.3) arasindaki iliskiyi incelemeyi amagladik.

Gereg ve Yontemler: Tanimlayici korelasyonel bir alismadir. SDG gésterge verileri DSOniin Diinya Saglik Istatistikleri 2022 raporundan elde edilmistir.
194 tilkeden veriler dahil edilmistir. Siirdiiriilebilir Kalkinma Amac1 gostergeleri arasindaki iliskiler Spearman korelasyon analizi kullamilarak degerlendiril-
mis ve p<0,05 istatistiksel anlamlilik degeri olarak kabul edilmistir.

Bulgular: SDG 1.a ve SDG 3.c gostergeleri, 5 yas alt1 yeni HIV enfeksiyonlari ile orta diizeyde negatif korelasyona sahipken, Tiiberkiiloz insidans1 ve
Hepatit B yiizey antijeni (HBsAg) prevalansi ile giiglii negatif korelasyona sahipti. En kotii gostergelere sahip tilkelerin ¢ogu Afrika bolgesindeydi.

Sonug: Refah diizeyinin, sagliga ayrilan biit¢enin ve saglik ¢alisanlarinin sayisinin yeterli seviyeye yiikseltilmesi tiim hiikiimetlerin temel gorevleri arasinda
yer almalidir.

Anahtar Kelimeler: Bulagic1 Hastaliklar, saglik harcamalari, saglik personeli, siirdiiriilebilir kalkinma.

Abstract

Objective: Objective: The United Nations has set 17 goals under the title of “Sustainable Development Goals (SDGs)”, and aimed to end the epidemics
of AIDS, tuberculosis, and combat hepatitis. Healthcare budgets and the number of health workers play an important role in preventing and treating these
diseases. We aimed to examine the relationship between the budget allocated to health services (indicator SDG 1. a) the number of health workers per pop-
ulation (indicator SDG 3. c¢) and the prevalence of HIV, tuberculosis, and hepatitis B (indicator SDG 3.3).

Materials and Methods: This is a descriptive correlational study. SDG indicator data were obtained from WHO’s World Health Statistics 2022 report. Data
from 194 countries were included. The relationships between SDG indicators were evaluated using Spearman correlation analysis and p<0.05 was accepted
as statistical significance value.

Results: SDG 1. a and SDG 3. ¢ indicators had a moderate negative correlation with New HIV infections and a strong negative correlation with Tuberculosis
incidence and Hepatitis B surface antigen (HBsAg) prevalence under 5 years. Most of the countries with the worst indicators were in the African region.

Conclusion: Raising the level of welfare, the budget allocated to health, and the number of health professionals to an adequate level should be among the
main tasks of all governments.

Keywords: Communicable Diseases, Health Expenditure, Health Personnel, Sustainable Development.
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INTRODUCTION

Today, many public and non-public organizations
and institutions have been established to eliminate ine-
qualities, ensure justice, and achieve the goal of a healthy
society. The United Nations (UN) was founded with
the principles of more justice, equality, and peace in a
healthy world and has taken many steps to realize these
goals so far (1). In 2000, with the signature of UN mem-
ber states, 8 main goals were set for a healthier, more
equal, and developed world under the title of “Millen-
nium Development Goals (MDGs)” (2). By 2015, the
MDGs - which include the goals of eradicating extreme
poverty and hunger, global access to basic education,
gender equality, improving maternal and child health
and reducing mortality, reducing infectious diseases, and
ensuring a sustainable environment - had been achieved
to some extent, but not fully. Many steps have been tak-
en globally and nationally towards these goals, and the
achievements are remarkable, but still insufficient (3).
Based on the MDGs, the UN has set 17 new goals under
the “Sustainable Development Goals (SDGs)”, which aim
to be achieved between 2015 and 2030. These goals ad-
dress human beings in their physical, biological, social,
and psychological integrity and strive to bring humanity
to a healthy, developed, and sustainable world without
leaving a single person behind (4).

The 17 Sustainable Development Goals adopted
by world leaders in September 2015 set a vision for a
world free of poverty, hunger, disease, and want. SDG
3, “Good Health and Well-Being,” calls on countries to
ensure healthy lives and promote well-being for all at
all ages (5). SDG Target 3.3 aims to end the epidemics
of AIDS, tuberculosis, malaria, and neglected tropical
diseases and combat hepatitis, water-borne diseases,
and other communicable diseases, by 2030. SDG Tar-
get 3. c aims to substantially increase health financing
and the recruitment, development, training, and reten-
tion of the health workforce in developing countries,
especially in least-developed countries and small island
developing states. SDG Target 1 aims to eradicate ex-
treme poverty by 2030. SDG Target 1. aims to ensure
significant mobilization of resources from a variety of
sources, including through enhanced development co-
operation, to provide adequate and predictable means
for developing countries, in particular least developed
countries, to implement programs and policies to end
poverty in all its dimensions (6).

Healthcare budgets and the number of health work-
ers play an important role in preventing and treating
these diseases. Inadequate health budgets and insuffi-
cient numbers of health workers can create challeng-
es in preventing the spread of these diseases (7). This
research aims to examine the relationship between the

budget allocated to health services (indicator SDG 1. a)
the number of health workers per population (indica-
tor SDG 3. ¢) and the prevalence of HIV, tuberculosis,
and hepatitis B (indicator SDG 3.3). This will provide a
better view of what steps need to be taken to reduce the
incidence of these diseases.

MATERIALS AND METHODS

Subject

This study is designed as an ecological study. The
independent variables of our study are Domestic gen-
eral government health expenditure as a percentage of
general government expenditure (SDG 1. a) and den-
sity of medical doctors, nursing and midwifery staff,
and pharmacists (SDG 3. ¢). Dependent variables are
HIV incidence, Tuberculosis incidence, and Hepatitis
B prevalence (SDG 3.3). These data were obtained from
WHO’s World Health Statistics 2022 report (8). In this
report, SDG 3.3 and 3. ¢ indicators are for 2020, and
SDG 1. a indicator is for 2019. Data from 194 countries
are included.

Statistical Analysis

Data analysis is performed with IBM SPSS Statistics
for Windows, version 24 (IBM Corp., Armonk, N.Y,,
USA). Since the variables were not normally distrib-
uted, the relationships between them were evaluated
using Spearman correlation analysis, and p<0.05 was
accepted as a statistical significance value. The corre-
lation coefficient (r) is weak if r=0.00-0.24, moderate
if r=0.25-0.49, strong if r=0.50-0.74, and very strong if
r=0.75-1.00. Since the study was publicly available re-
search utilizing secondary data, no ethics committee
was applied. No financial support was received for the
study.

RESULTS

When compared across regions, the lowest domes-
tic general government health expenditure was in the
African Region and the highest in the Americas. The
highest density of doctors, nurses, and midwives was in
Europe, while the highest density of pharmacists was in
SSoutheastAsia, followed by Europe (Table 1).

As shown in Figure 1, the highest HIV incidence
was in Africa (0.82 per thousand), 4.5 times higher
than in Europe (0.18 per thousand).

Tuberculosis incidence was highest in Africa and
South-East Asia (Figure 2). Hepatitis B prevalence was
also very high in Africa (Figure 3).
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Table 1. SDG 1.a and DSG 3.c indicators by region

Domestic general Density of Density of nursing Density of
government health medical doctors’ and midwifery pharmacists’
expenditure (%) personnel’
African Region 6.9 2.9 12.9 0.8
Eastern Mediterranean 8.6 11.2 16.5 3.3
Region
South-East Asia Region 8.0 7.7 20.4 6.6
Region of the Americas 14.0 24.5 81.6 5.1
Western Pacific Region 10.1 21.0 39.9 44
European Region 12.6 36.6 83.4 6.5
Global 10.5 16.4 39.5 4.7

*per 10,000 population

Figure 1. New HIV infections (per 1000 uninfected population) by region, 2020
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Figure 3. Hepatitis B surface antigen (HBsAg) prevalence among children under 5 years (%) by region, 2020

Domestic general government health expenditure
as percentage of general government expenditure,
density of medical doctors, density of nursing and
midwifery personnel and density of pharmacists had
a moderate negative correlation with New HIV infec-
tions (per 1000 uninfected population) and a strong
negative correlation with Tuberculosis incidence (per
100,000 population) and Hepatitis B surface antigen
(HBsAg) prevalence among children under 5 years
(Table 2).

When the top 10 countries with the worst indicators

among all countries are ranked, domestic general gov-
ernment health expenditure includes 7 countries, New
HIV infections includes 10 countries, Tuberculosis in-
cidence includes 5 countries and Hepatitis B surface
antigen (HBsAg) prevalence among children under 5
years includes 10 countries from Africa (Table 3).

This negative correlation is evident in Figures 4, 5
and 6, which show the relationship between domestic
general government health expenditure as percentage
of general government expenditure and infectious
diseases.

Table 2. Correlation of SDG 1.a and 3.c indicators with SDG 3.3 indicators

New HIV Tuberculosis Hepatitis B surface antigen
infections (per incidence (HBsAg) prevalence among
1000 uninfected | (per 100,000 children under 5 years (%)
population) population)
Domestic general government health r | -0.247 -0.560 -0.518
expenditure (GGHE-D) as percentage of 0.006 <0.001 <0.001
general government expenditure (GGE) (%)
n 125 188 188
Density of medical doctors (per 10,000 r | -0.458 -0.686 -0.655
population) p | <0.001 <0.001 <0.001
n 130 193 193
Density of nursing and midwifery r | -0.363 -0.616 -0.540
personnel (per 10,000 population) p | <0.001 <0.001 <0.001
n 130 194 194
Density of pharmacists (per 10,000 r | -0.499 -0.625 -0.508
population) p | <0.001 <0.001 <0.001
n 114 167 167
KSU Medical Journal 2024;19(3): 127-134 130 KSU Tip Fak Der 2024;19(3): 127-134
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Table 3. Ten worst countries according to SDG 1.a and SDG 3.c indicators

Domestic general New HIV infections Tuberculosis Hepatitis B surface antigen (HBsAg)
government health (per 1000 uninfected incidence (per prevalence among children under 5
expenditure (%) population) 100,000 population) | years (%)
Cameroon Eswatini Lesotho South Sudan
South Sudan Lesotho South Africa Chad
Eritrea South Africa Central. African Somalia
Republic
Guinea-Bissau Botswana Philippines Equatorial Guinea
Bangladesh Zambia Gabon Guinea
. Democratic People’s lomccs
Uganda Mozambique Remulibe off aen Liberia
India Namibia Timor-Leste Mali
Congo Congo Marshall Islands Angola
Myanmar Zimbabwe Namibia Central African Republic
Benin South Sudan Papua New Guinea Cote d’Ivoire
700 1

E Lesctho

& 600

=

3 o]

o Certral African Republic| ® South Africa

g™ .

8 oy | e

L 400 - -

]

e o® .

@

L] L

E 300 ":. e *— | —

= ¢ e :. . : . Bolswana

E 200 Re oy e

° . o.° o

S HTHET G0N .

e ° o e % °

2 00 .

S l‘ "

= -J - . L Y o

0 Dbt S .&'l‘ﬁn Q0me ¢ %0 oo ',.-@
0 5 10 15 20 2

Domestic General Government Health Expenditure (%)

Figure 4. Comparison of SDG 1.a Indicator and SDG 3.3 Tuberculosis Indicator by Country
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DISCUSSION

In this study, the relationship between the SDG in-
dicators, namely the share allocated to health and the
number of health workers per population, and the
prevalence of HIV, tuberculosis, and hepatitis B was
analyzed. According to WHO data, tuberculosis, HIV,
and hepatitis B infections are recognized as major
health problems worldwide. Every year, approximate-
ly 1.6 million people worldwide die from tuberculosis
(8), 650,000 from HIV/AIDS (9) 820,000 from hepati-
tis B (10). A study covering EU/EEA countries exam-
ined infectious disease DALYs per 100,000 inhabitants
and found that tuberculosis ranked second, HIV/AIDS
third, and HBV infections seventh (11).

In our study, Africa had the lowest domestic gener-
al government health expenditure as a percentage, and
density of doctors, nurses, midwives, and pharmacists.
It was also the region with the highest incidence of
HIV, tuberculosis, and hepatitis B. On a country basis,
most of the 10 countries with the worst indicators in
the world are African countries. A study in East Africa
showed that increased health expenditure is positive-
ly correlated to life expectancy and negatively corre-
lated to neonatal, infant, and under-5 mortality (12).
The negative correlation we found between domestic
general government health expenditure as a percent-
age of general government expenditure and HIV, tu-
berculosis, and Hepatitis B cases is consistent with the
literature. In a study analyzing the relationship be-
tween public health expenditures and HIV mortality
for 74 countries using annual data between 1981 and
2009, their results showed that an increase in public
health expenditures is negatively correlated with HIV
mortality (13). A study using data from 1997-2006 and
investigating the factors affecting the incidence of tu-
berculosis in 134 countries found that the incidence
of tuberculosis was negatively correlated to the share
allocated to health and positively correlated to HIV
prevalence (14). Since HIV infection is a factor that in-
creases the severity of tuberculosis, the coexistence of
the two diseases aggravates the prognosis.

The negative correlation we found between the den-
sity of medical doctors, the density of nursing and mid-
wifery personnel, and the density of pharmacists and
HIV, tuberculosis, and Hepatitis B cases is consistent
with the literature. In a study using WHO data and in-
cluding 157 countries, a one-unit increase in the num-
ber of health workers per 1000 inhabitants results in a
10-15% decrease in DALYs of infectious diseases. For
a one-unit increase in the number of doctors, this rate
was calculated as 30-45% (15). HIV/AIDS cases and
deaths were lower in states with more social services

and public health spending on the poor (16). In a study
covering the years 2009-2015 in China, tuberculosis in-
cidence and the number of health workers were found
to be negatively correlated (17).

In conclusion, our study proved that there is a
negative correlation between the budget allocated to
health services (indicator SDG 1. a) and the number
of health workers per population (indicator SDG 3. c)
and the prevalence of HIV, tuberculosis and hepatitis
B (indicator SDG 3.3). The budget allocated to health
and the number of physicians, nurses, midwives, and
pharmacists need to be increased, especially in African
countries, which are in the worst situation. Eliminating
barriers such as vaccination, health screening, increas-
ing the prevalence of primary health care services, ac-
cess to clean water, access to medicines, and access to
physicians and health professionals are important for
the achievement of the United Nations Sustainable De-
velopment Goals. Not all countries have equal levels of
wealth. In such budget-constrained situations, it may
be more optimal to prioritize groups at risk rather than
all groups (18).
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Arastirma Makalesi (Research Article)

Giivensiz Baglanmanin Depresyonu Olan Ergenlerde
Anksiyete/Depresyon Seviyeleri ve Demografik Ozellikler ile iliskisi

The Relationship of Insecure Attachment with Anxiety/Depression Levels and
Demographic Characteristics in Adolescents with Depression

Hatice ALTUN', Asiye Arict GURBUZ? Semiha COMERTOGLU ARSLAN', Hatice ATAMAN!

! Kahramanmaras Siit¢ii Imam Universitesi, Tip Fakiiltesi, Cocuk ve Ergen Psikiyatrisi Anabilim Dali, Kahramanmaras, Tiirkiye
2 Adana Dr. Ekrem Tok Ruh Saglig1 ve Hastaliklar1 Hastanesi, Cocuk ve Ergen Psikiyatrisi Klinigi, Adana, Tiirkiye

Ozet

Amag: Givenli baglanma, psikopatolojinin gelismesini engelleyen koruyucu bir mekanizmadir; giivensiz baglanma ise ¢ocuk psikopatolojileri, 6zellikle
de depresyon dahil igsellestirme sorunlartyla siklikla iliskilidir. Bu ¢aliymada, depresyon tanisi olan ergenlerde baglanma stillerinin belirlenmesi, glivensiz
baglanma ile anksiyete/depresyon seviyeleri ve demografik faktorler arasindaki iliskinin degerlendirilmesi amaglanmigtir.

Gerec¢ ve Yontemler: Bu ¢aligmaya Cocuk ve Ergen Psikiyatrisi poliklinigine bagvuran ve DSM-5-TR’e gore depresyon tanist saptanan 12-17 yas arasi
119 kiz, 33 erkek ergen dahil edilmistir. Calismaya dahil edilen tiim ergenlere demografik &zellikleri belirlemek i¢in arastirmacilar tarafindan hazirlanan
sosyodemografik bilgi formu, baglanma stillerinin belirlenmesi icin iliski Olgekleri Anketi, anksiyete ve depresif semptomlar igin Revize Edilmis Cocuk
Anksiyete ve Depresyon Olgegi (CADO-Y) doldurtulmustur.

Bulgular: Olgularin ¢cogunlugunun giivensiz baglanmaya (%88,.8, n=135; sirastyla kayitsiz baglanma %59,2, korkulu baglanma %17.8, saplantili baglanma
%11.8), %11,2sinin ise giivenli baglanmaya sahip oldugu saptanmistir. Kayitsiz baglanma puanlari ve CADO-Y sosyal anksiyete bozuklugu, panik bozuk-
luk, ayrilik kaygist bozuklugu alt 6lgekleri ile CADO-Y toplam anksiyete/depresyon puam kizlarda erkeklere gore anlamli yiiksek bulunmustur (sirastyla
p=0,004, p=0,002, p=0,017, p=0,001, p=0.005). Kayitsiz ve korkulu baglanma ile CADO-Y tiim alt 6l¢ek ve toplam anksiyete/depresyon puanlar arasimnda
pozitif korelasyon; giivenli baglanma puanlar1 ile CADO-Y depresyon puani arasinda negatif korelasyon; ergenin yasi ve anne yasi ile kayitsiz baglanma
puant arasinda pozitif korelasyon saptanmustir (p<0.05).

Sonug: Bu ¢alismada, depresyonu olan ergenlerin ¢ogunlukla giivensiz baglandigi, giivensiz baglanmanin anksiyete ve depresif semptomlarla iligkili oldu-
gu, giivenli baglanmanin depresif semptomlar agisindan koruyucu bir faktér olabilecegi, kizlarda kayitsiz baglanma oraninin yiiksek oldugu, daha ileri yas
ergenler ve anneleri ile kayitsiz baglanma stilinin iligkili oldugu bulunmustur. Bu sonuglar depresyonu olan ergenlerde baglanmanin degerlendirilmesinin ve
baglanma stiline gore uygun miidahale yontemlerinin faydali olabilecegini diigiindiirmistiir.

Anahtar kelimeler: Depresyon, anksiyete, ergen, baglanma, demografik faktorler.

Abstract

Objective: Secure attachment is a protective mechanism that prevents the development of psychopathology; insecure attachment is frequently associated
with child psychopathologies, especially internalizing problems, including depression. This study aimed to determine attachment styles in adolescents with
depression and to examine the relationship between insecure attachment, anxiety/depression levels, and demographic factors.

Material and Methods: This study included 119 female and 33 male adolescents (12-17 ages), who were admitted to the child and adolescent psychiatry
outpatient clinic and diagnosed with depression according to DSM-5-TR.All adolescents included in the study completed the sociodemographic information
form prepared by the researchers to determine demographic characteristics, the Relationship Scales Questionnaire to assess attachment styles, and the Re-
vised Child Anxiety and Depression Scale (R-CADS) for anxiety and depressive symptoms.

Results: It was determined that most cases had insecure attachment (88.8%,n=135; dismissive attachment 59.2%, fearful attachment 17.8%, preoccupied
attachment 11.8%), and 11.2% had secure attachment. Dismissive attachment scores, R-CADS social anxiety disorder, panic disorder, separation anxiety
disorder subscales, and R-CADS total anxiety/depression scores were found to be significantly higher in girls than in boys (respectively p=0,004, p=0,002,
p=0,017, p=0,001, p=0.005). There was a positive correlation between dismissive and fearful attachment and all subscales of RCADS and total anxiety/
depression scores; a negative correlation between secure attachment scores and RCADS depression score; a positive correlation was found between the
adolescent’s age and the mother’s age and the dismissive attachment score (p<0.05).

Conclusion: In this study, it was found that adolescents with depression were mostly insecurely attached, insecure attachment was associated with anxiety
and depressive symptoms, secure attachment could be a protective factor in terms of depressive symptoms, the rate of dismissive attachment was high in
girls, and the dismissing attachment style was associated with older adolescents and their mothers. These findings suggest that assessment of attachment in
adolescents with depression and appropriate interventions based on attachment style may be useful.

Keywords: Depression, anxiety, adolescent, attachment, demographic factors
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GIRIS

Baglanma, ¢ocuk ile birincil bakim veren kisi ara-
sindaki iliskide, gocugun bakim veren kisiye yakinlik
arayisi ile kendini gosteren, 6zellikle stres durumlarin-
da belirginlesen, tutarlilig: ve siirekliligi olan duygu-
sal bir bagdir (1). Cocuklar, koruma ve giivenlik i¢in
duyarli ve yanit veren bir bakicinin yakinligini, erken
bebeklik déoneminden itibaren ararlar. Bowlby’ye gore
bebek ve ebeveyn arasindaki erken etkilesim kaliplars,
¢ocugun normal gelisimi i¢in gerekli olan bir baglan-
ma stili olusturur. Bebekler emme, sarilma, bakma, gii-
limseme ve aglama gibi davranislar yoluyla baglanma
figlirlerinin davraniglarini sekillendirir ve o da bebegin
degisen ihtiyaglarina duyarli ve uygun sekilde yanit ve-
rir. Bebek ile bakic1 arasindaki bu etkilesim modeli sa-
yesinde baglanma olusur. Eger bakici ¢ocugun yakinlik
arama davranisina kars: stirekli duyarli davraniyorsa,
¢ocuk giivenli bir sekilde baglanacak ve bakiciyr gii-
venli bir siginak ve ¢evreyi kesfedilebilecegi giivenli bir
ts olarak algilayacaktir (2,3). Bakim verenler tutarsiz
bir sekilde duyarli olduklarinda, duyarlilik gosterme-
diklerinde ve hatta ¢ocugu korkuttuklarinda, ¢ocuklar
glivensiz baglanma iliskileri gelistirme riskiyle kars:
karstya kalirlar (4). Bowlbye gore, bebeklikte olusturu-
lan baglanma igsellestirilir ve gocugun bagkalarina ve
kendine iligkin i¢sel ¢calisma modelini sekillendirir (2).
Bagkalarinin igsel ¢aliyma modeli, gocugun baglanma
figlirii imajiyla, onun istikrar ve giivenlik saglayip sag-
lamadigyla, destek ve koruma ¢agrilarina yanit verip
vermedigiyle ilgilidir. Kendiligin i¢sel ¢alisan modeli,
¢ocugun kendisine iliskin imajiyla, kendisini sevimli
ve baglanma figiiriiniin bakimina layik olarak deger-
lendirip degerlendirmedigiyle ilgilidir. Bagkalarinin ve
benligin igsel ¢alisma modeli sekillendirildikten sonra
bunlar gelecekteki iliskiler i¢in bir prototip gérevi goriir
(2,5). Baglanma {izerine yapilan ¢aligmalarda baglanma
stili olarak, Bowlby ve Ainsworth giivenli, kaygili/ka-
rarsiz ve kaginan baglanma olmak iizere ii¢ baglanma
stilinin oldugunu, Bartholomew ve Horowitz ise dort
baglanma stilinin (giivenli, kayitsiz, korkulu ve saplan-
til1 baglanma) oldugunu bildirmislerdir (3-5).

Baglanma oriintiileri kisilerin, diinyay1 ve olaylar1
yorumlama seklini etkilemektedir. Giivensiz bagla-
nanlarda duygu diizenleme becerilerinde giigliik ya-
sanmakta ve psikolojik dayaniklilik azalmaktadir. Bu
nedenle baglanma psikopatolojilerin anlasiimasinda
onem arz etmektedir. Giivenli baglanma, psikopato-
lojinin gelismesini engelleyen koruyucu bir mekaniz-
madir; glivensiz baglanma ise ¢ocuk psikopatolojisiyle,
ozellikle de depresyon dahil i¢sellestirme ve dissallasti-
rilma sorunlari ile iliskilidir. Daha 6nceki ¢alismalarda
glivensiz baglanan ¢ocuklarin psikopatoloji agisindan
daha biiyiik risk altinda oldugu bildirilmektedir (6-9).

Depresyon ergenlik doneminde en sik goriilen psi-
kiyatrik bozukluklar arasinda yer almakta ve son yil-
larda siklig1 giderek artmaktadir. Depresyon, ¢cocuk ve
ergenlerin fiziksel, duygusal ve sosyal-bilissel gelisimi-
ni etkileyen, tiziintd, ilgi ve zevk eksikligi ile karakte-
rize ciddi bir duygudurum bozuklugudur. Etyolojide
biyolojik (6rn. ailedeki depresyon, cinsiyet, ergenlik
donemindeki hormonal degisiklikler, uyku veya yeme
sorunlar1), psikolojik (6rn. giivensiz veya diizensiz
baglanma, 6zbiling, olumsuz diisiinme tarzi veya 6z
degerlendirme) veya gevresel (6rn. travma, ebeveyn ca-
tismast, zayif kardes veya akran iligkileri, diistik sosyo-
ekonomik seviye) faktorler bildirilmistir (10-12). Dep-
resyonu olan ¢ocuk ve ergenlerde 6zellikle kayg: veya
diger i¢sellestirme sorunlar1 basta olmak tizere komor-
bid psikiyatrik bozukluklar yaygindir. Bunun yani sira
ergenlik doneminde depresyon yiiksek niiks oranlarina
ve kotii fonksiyonel sonuglara sahiptir ve kendine zarar
verme, intihar, fiziksel hastalik, madde kotiiye kullani-
my, zayif akademik ve is performansi ve yasamin iler-
leyen donemlerinde kisileraras: sorunlar riskini artirir
(10,12). Bu nedenle ¢ocuk ve ergenlerde depresyon i¢in
risk faktorlerini belirlemek ve onleyici miidahalelerde
bulunmak 6nem arz etmektedir.

Meta-analizlerde ve bircok calismada giivensiz
baglanmanin yetiskinlerde, ¢ocuklarda ve ergenler-
de depresif belirtilerle iligkili oldugunu gostermistir
(11,13,14,15,16). Ustelik boylamsal arastirmalarda,
erken ergenlik donemindeki giivensiz baglanmanin
ergenligin ilerleyen donemlerinde depresif belirtilerin
gelisimini 6ngordigi bildirilmistir (17).

Bizim bilgilerimize gore iilkemizde ilk kez yapilan
bu klinik ¢alismada, depresyon tanisi olan ergenlerde
baglanma stillerinin belirlenmesi, giivensiz baglanma
ile anksiyete depresyon seviyeleri ve demografik fak-
torler arasindaki iliskinin degerlendirilmesi amaglan-
mugtir.

GEREC VE YONTEMLER

Kesitsel bir ¢alisma olan bu ¢alismaya, ¢ocuk ve er-
gen psikiyatrisi poliklinigine bagvuran ve psikiyatrik
muayenede DSM-5-TRe gore Depresyon tanisi sapta-
nan 12-17 yas aras1 119 kiz, 33 erkek ergen dahil edil-
mistir. Caligmanin anket formlarini doldurmakta giig-
likk yaganacag i¢in komorbid zihinsel yetersizlik, otizm
spektrum bozuklugu, akut psikotik bozuklugu olan
ergenler, ¢aligmaya katilmayi istemeyen ergenler, 6lgek
formlarini tam olarak doldurmayan ergenler ¢alismaya
dahil edilmemistir. Caligmaya dahil edilen tiim ergen-
lere demografik 6zellikleri belirlemek i¢in aragtirmaci-
lar tarafindan hazirlanan sosyodemografik bilgi formu,
baglanma stillerinin belirlenmesi igin Iligki Ol¢ekleri
Anketi, anksiyete ve depresif semptomlar i¢in Revize
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Edilmis Cocuk Anksiyete ve Depresyon Olgegi (CA-
DO-Y) doldurtulmustur. Caligma i¢in Adana Sehir Egi-
tim ve Arastirma Hastanesi klinik aragtirmalar etik ku-
rulundan onay alinmistir (Tarih: 15.02.2024, Karar no:
3160). Caliymamiz Helsinki bildirgesine uygun olarak
planlanmustir. Caligmaya katilan ergenlere ve ailelerine
“Bilgilendirilmis Goniillii Olur Formu” imzalatilmustir.

Sosyodemografik Veri Formu

Bu form arastirmacilar tarafindan ¢alismaya katilan
ergenlerin ve aile bireylerinin sosyodemografik verile-
rini degerlendirmek amaci ile olusturulmustur ve uy-
gulanmistir. Veri formunda ergenin adi-soyadi, yasi,
cinsiyeti, egitim durumu, anne-babanin yaslari, egitim
durumlari, meslekleri, psikiyatrik hastaliklarinin olup
olmadigy, ailenin evlilik durumu, komorbid psikiyatrik
ve fiziksel hastalik oykiisii degerlendirilmistir.

Tliski Olgekleri Anketi (I0A)

Bartholomew ve Horowitz tarafindan gelistirilen bu
olgegin, Stimer ve Giingor tarafindan Tiirkge gegerlilik
ve giivenirliligi yapilmistir (18). Ergenlerin baglanma
stillerini 6lgen bu 6lcek 17 maddeden olusmakta ve
dort baglanma stilini belirlemek amaciyla kullanilmak-
tadir. Bu baglanma stilleri;

Giivenli baglanma: Giivenli baglanmaya sahip olan-
lar yakin iliski ve arkadaslik kurabilen, bireysel otono-
misi gelisen, diger insanlarin iliskilerine saygi gosteren
ve kendi iliskilerinde tutarli bir yapiya sahiptirler.

Korkulu baglanma: Bu baglanmaya sahip olanlar
ret edilme korkusu ile yakin arkadaghklar kurmaktan
kaginan, ige doniik yapida, diger insanlara kars1 giiven
duymayan bir yapiya sahiptirler.

Kayitsiz baglanma: Bu baglanmaya sahip olanlar
bireysel iyilik halini stirdiirmek i¢in siirekli bagkalarin-
dan onay bekleyen, yaptiklar1 her girisimde diger in-
sanlar1 idealize eden, iligkilerinde abartili ve tutarsiz bir
tutuma sahiptirler.

Saplantili baglanma: Bu baglanmaya sahip olanlar
duygularini ifade etmekten kaginan, aleksitimik, iligki-
lerinde agik ve giivenilir olmayan bir yap: sergileyen,
ancak bagimsiz ve kendine giivenen bir yapiya sahiptir.

Olgekte yer alan her madde 1-7 arasinda puan ara-
sinda puanlanmaktadir. Olgekteki 5. madde ters gev-
rilmekte, saplantili ve kayitsiz baglanma stilini deger-
lendirmek icin ortak kullanilmaktadir. Olgekteki 5, 7,
17. maddeler ters maddelerdir. “Giivenli baglanma” alt
olgegi disindaki maddelerde elde edilen puan artis1 sag-
liksiz baglanmay1 gostermektedir. Olgek alt dlcek pu-
anlar1 tizerinden degerlendirilmekte, toplam puan elde
edilmemektedir.

Revize Edilmis Cocuk Anksiyete ve
Depresyon Olgegi — Cocuk Versiyonu
(CADO-Y)

Bu 6l¢ek, DSM-1V'e dayali olarak anksiyete ve dep-
resyonu taramak amaciyla, ¢ocuk ve ergenlerde kulla-
nilan bir 6z bildirim anketidir. Ebeveyn ve ¢ocuk tara-
findan doldurulan formu mevcuttur. Sosyal anksiyete
bozuklugu, panik bozukluk, major depresif bozukluk,
ayrilik kaygis1 bozuklugu, yaygin anksiyete bozuklugu,
obsesif-kompulsif bozukluk olmak {izere alt1 alt 6l¢cek
ve toplam anksiyete/depresyon puani elde edilmekte-
dir. 47 maddeden olusan 6l¢egin her maddesi 0 ile 3
aras1 puanlanmaktadir. Gérmez ve arkadaglari tarafin-
dan Tiirkge gegerlik giivenlik ¢alismasi yapilmigtir (19).

istatistiksel Analiz

Analizler SPSS (Statistical Package for Social Scien-
ces; SPSS Inc., Chicago, IL) 22 paket programinda
degerlendirilmistir. Verilerin analizinde Kolmogo-
rov-Smirnov testi degiskenlerin normal dagilima uy-
gunlugunu degerlendirmek i¢in kullanilmigtir. Tanim-
layic1 veriler kategorik verilerde n, % degerleri, stirekli
verilerde ise ortalamatstandart sapma, ortanca (mini-
mum-maksimum) deger olarak gosterilmistir. Tki grup
kargilastirmasinda degiskenler normal dagilim gos-
termediginden Mann-Whitney U testi uygulanmistir.
Degiskenler arasindaki iliskiler Spearman Korelasyon
analizi ile degerlendirilmistir. P<0.05 istatistiksel an-
lamlilik olarak kabul edilmistir.

BULGULAR

Bu ¢aligmada degerlendirilen depresyon tanili 152
ergen olgunun 119’u (%78.3) kiz, 33t (%21.7) erkek-
ti, kiz erkek orani 3.6:1 idi. Ortalama yas 14.66 * 1.62
idi. Annelerinin ¢ogunlugu ev hanimi (%68.4) ve ilko-
kul mezunu (%44.1) idi. Olgularin %18.4’tinde fizik-
sel hastalik, %55.9'unda komorbid psikiyatrik hastalik
mevcuttu. En sik eslik eden psikiyatrik iki tan1 sirastyla
dikkat eksikligi hiperaktivite bozuklugu (%27) ve yay-
gin anksiyete bozuklugu (%25) idi. Olgularin sosyode-
mografik 6zellikleri Tablo 1'de sunulmustur.

Olgularin  ¢ogunlugunun giivensiz  baglandig1
(%88.8, n=135), %11.2sinin ise giivenli baglandig1 bu-
lunmustur. Giivensiz baglanma sirasiyla kayitsiz bag-
lanma %59.2, korkulu baglanma %17.8, saplantili bag-
lanma %11.8 oranlarindaydi (Tablo 1).

Cinsiyete gore degerlendirildiginde, kayitsiz baglan-
ma puanlar1 ve CADO-Y sosyal anksiyete bozuklugu,
panik bozukluk, ayrilik kaygisi bozuklugu alt dlgek-
leri ile CADO-Y toplam anksiyete/depresyon puani
kizlarda erkeklere gore anlamli yiiksek bulunmustur
(p<0.05). (Tablo 2).
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Tablo 1. Depresyonu Olan Ergenlerde Sosyodemografik Ozellikler ve Baglanma Stilleri

Demografik ozellikler n (%)
Yas (ortalama =+ ss) 14.66 + 1.62

Cinsiyet

Kiz 119 78,3
Erkek 33 21,7
Egitim durumu

Ortaokul 46 30,3
Lise 104 68,4
Okul terk 2 1,3
Anne yag1 (ortalama = ss) 41.98 +5.81

Anne egitimi

Okur yazar degil 10 6,6
kdgretim 67 44,1
Lise 46 30,3
Universite 29 19,1
Baba yas1 (ortalama + ss) 46.18 + 6.28

Baba egitim durumu

Okur yazar degil 2 1,3
[kégretim 61 40,1
Lise 59 38,8
Universite 30 19,7
Anne-baba evlilik durumu

Evli 99 65,1
Bosanmis/Par¢alanmig/ Vefat 53 34,9
Komorbid Fiziksel hastalik

Var 28 18,4
Yok 124 81,6
Komorbid psikiyatrik hastalik

Var 85 55,9
Yok 67 44,1
Annede psikiyatrik hastalik

Var 20 13,2
Yok 132 86,8
Babada psikiyatrik hastalik

Var 3 2,0
Yok 149 98,0
Baglanma stili

Giivensiz 135 88.8
Kayitsiz 90 59.2
Korkulu 27 17.8
Saplantili 18 11.8
Giivenli 17 11.2

n= olgu sayisy; ss: standart sapma
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Tablo 2. Depresyonu Olan Ergenlerde Baglanma Stilleri (IOA Olcegi) ile Anksiyete/Depresyon Diizeyleri

(CADO/Y) Ve Cinsiyete Gore Dagilhim

Kiz (n=117) Erkek (n=33) Toplam(n=152) p*
Median(Min-Max) | Median(Min-Max) | Median(Min-Max)

Baglanma stilleri

IOA-Kayitsiz 5.20 (1.00-7.00) 4.40 (1.80-7.00) 5.00 (1.00-7.00) 0.004
I0A-Korkulu 4.00 (1.00-7.00) 3.75 (1.00-7.00) 4.00 (1.00-7.00) 0.105
IOA-Saplantih 3.50 (0.25-5.75) 3.75 (2.50-.5.50) 3.75 (0.25-5.75) 0.319
I0A-Giivenli 3.00 (1.00-.6.20) 3.60 (1.80-5.40) 3.20 (1.00-6.20) 0.098
Anksiyete/depresyon diizeyleri

(GLIDONFALY 17.00 (2-27) 14.00 (0-27) 15.50 (0-27) 0.002
GAUDICNED 16.00 (0-27) 12.00 (1-27) 15.00 (0-27) 0.017
(GLUDONERIDI 20.00 (4-30) 17.00 (1-28) 20.00 (1-30) 0.058
RO A 8.00 (0-21) 5.00 (0-14) 7.00 (0-21) 0.001
(GLIDONATED 10.00 (1-18) 10.00 (1-18) 10.00 (1-18) 0.153
GADO/Y-OKB 9.00 (0-18) 9.00 (0-18) 9.00 (0-18) 0.362
gADO/ e Lo o e 59.00 (15-111) 47.00 (4-98) 56.00 (4-111) 0.005

epresyon

*: Mann Whitney U, 10A: Iligki Olgekleri Anketi, CADO/Y: Revize Edilmis Cocuk Anksiyete ve Depresyon Olcegi, SAB: Sosyal Anksiyete
Bozuklugu, PB: Panik Bozukluk, MDB: Majér Depresif Bozukluk, AKB: Ayrilik Kaygis1 Bozuklugu, YAB: Yaygin Anksiyete Bozuklugu,
OKB: Obsesif Kompulsif Bozukluk, min: minumum, max: maximum

Komorbid psikiyatrik hastaliga sahip olanlarda ol-
mayanlara gore CADO-Y puanlari arasinda fark yok-
ken (p>0.05), saplantili baglanma puanlar1 anlaml
daha disiiktii (p<0.05) (Tablo 3). Aile evlilik durumuna
gore anne baba birlikte yasayanlar ile bogsanmig/parga-
lanmig/vefat etmis aileler a¢isindan baglanma puanlari
arasinda anlamli farklilik yoktu (p>0.05).

Kayitsiz ve korkulu baglanma ile CADO-Y tiim alt
oOlgek ve toplam anksiyete/depresyon puanlar1 anlaml
pozitif korelasyon saptandi (p<0.05). Giivenli baglan-
ma puanlari ile CADO-Y depresyon puani arasinda an-
lamli negatif korelasyon mevcuttu (p<0.05). Cocugun
yas1 ve anne yasl ile kayitsiz baglanma puani arasinda
anlamli pozitif korelasyon vardi (p<0.05). (Tablo 4).

TARTISMA

Bu c¢aligma bizim bilgilerimize gore iilkemizde
depresyonu olan ergenlerde baglanma stilleri ve gii-
vensiz baglanmanin anksiyete ve depresyon seviye-
leri ile iligkisini degerlendiren ilk klinik ¢alismadir.
Ergenlerde baglanma ve depresif belirtiler ile iliskiyi
inceleyen ¢ok sayida ¢aligma mevcut olmasina rag-
men, depresyon tanisi alan ergenlerde baglanmay:
degerlendiren az sayida klinik ¢alisma vardir ve veri-
ler sinirlidir (14,20). Caligmamizda depresyonu olan
¢ocuklarin gogunlugunun (ergenlerin % 88,8’1) gii-
vensiz baglandig1 (sirasiyla kayitsiz, korkulu, saplan-
til1) %11,2%sinin ise giivenli baglandigr bulunmustur.
Cuhadaroglu ve ark’nin lise 6grenimine devam eden
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Tablo 3. Komorbid Psikiyatrik Hastahk Olup Olmadigina Gore Baglanma Stilleri (I0A Olgegi) ve Anksiyete/

Depresyon Diizeyleri (CADO-Y)

Komorbid psikiyatrik Komorbid psikiyatrik

hastalik yok (n=67) hastalik var (n=85)

Median (min-max) Median(min-max) P
Baglanma stilleri
IOA-Kayitsiz 5.20 (1.80-7.00) 4.80 (1.00-7.00) 0.339
IOA-Korkulu 4.25 (1.00-7.00) 3.75 (1.00-6.75) 0.117
IOA-Saplantili 4.00 (1.50-5.75) 3.50 (0.25-5.50) 0.017
IOA-Giivenli 3.20 (1.00-6.20) 3.20 (1.20-5.80) 0.492
Anksiyete/depresyon diizeyleri
CADO/Y-SAB 16.00 (0-27) 15.00 (0-27) 0.568
GCADO/Y-PB 16.00 (1-27) 15.00 (0-27) 0.112
CADO/Y-MDB 20.00 (1-30) 19.00 (4-30) 0.336
CADO/Y-AKB 7.00 (0-19) 6.00 (0-21) 0.346
GADO/Y-YAB 10.00 (1-18) 10.00 (1-18) 0.941
CADO/Y-OKB 10.00 (0-18) 9.00 (0-18) 0.113
CADOQ/Y-Toplam anksiyete/depresyon 57.00 (4-108) 55.00 (7-111) 0.304

*: Mann Whitney U, IOA: Iliski Olgekleri Anketi, GADO/Y: Revize Edilmis Cocuk Anksiyete ve Depresyon Olgegi, SAB: Sosyal Anksiyete
Bozuklugu, PB: Panik Bozukluk, MDB: Major Depresif Bozukluk, AKB: Ayrilik Kaygist Bozuklugu, YAB: Yaygin Anksiyete Bozuklugu,
OKB: Obsesif Kompulsif Bozukluk, n: olgu sayisi, min: minumum, max: maximum

Tablo 4. Olgularin Yas, Anne-Baba Yagsi, Baglanma Stilleri (IOA Olcegi) ve Anksiyete Depresyon Diizeyleri

(CADO/Y Olgegi) Arasindaki Korelasyon

| Anne| Baba | Korkulu |Saplantili | Kayitsiz | Giivenli| SAB | PB | MDB | AKB | YAB | OKB | Toplam. |
yas | yas Ank/Dep
Yas r |.258%*| .197* .079 .091 230 -.009 .075 | .171* | 145 | -.071 | .177* | .148 139
Anneyas | r .680** .018 .073 A71% .059 .035 .061 .034 | -.117 .026 .078 .033
Babayas | r -.040 -.010 .083 -.019 | -.025 | .053 | .017 | -.101 | -.022 .062 .000
Korkulu r .077 3064 | 3100 | .277% ) .214%% | .162* | .330%* | 310" | .191* 306"
Saplantii | r .041 .066 -.026 | -.028 | -.018 | .038 | -.005 | -.004 -.021
Kayitsiz r =107 |.294%% | 480%* | .527** | .240%* | .408%* | .369** 446**
Giivenli r -.005 | -.024 |-.178*| .015 | -.004 | -.047 -.008
SAB r 560%% | 551 | .538%* | .726%* | .596** .856**
PB r 7647 | 493%* | .631%F | .652** .830**
MDB r 4384 | .634*% | .620%* 743
AKB r 5124 | 519%* 715%*
YAB r .602** .842%*
OKB r .803**

IOA: iliski Olgekleri Anketi, CGADO/Y: Revize Edilmis Cocuk Anksiyete ve Depresyon Olgegi, SAB: Sosyal Anksiyete Bozuklugu, PB: Panik
Bozukluk, MDB: Major Depresif Bozukluk, AKB: Ayrilik Kaygist Bozuklugu, YAB: Yaygin Anksiyete Bozuklugu, OKB: Obsesif Kompulsif
Bozukluk, Toplam Ank/Dep: Toplam Anksiyete/Depresyon, * : p<0.05, **: p<0.00, Spearman korelasyon analizi yapilmustir.
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378 ergen ile yaptiklar1 ¢aligmada sirasiyla giivenli
baglanma %33, kayitsiz baglanma %27, saplantili bag-
lanma %26, korkulu baglanma %14 oraninda bulun-
mustur (21). Calismamizda depresyonu olan ergenler-
de giivenli baglanma oran1 %11,2 olup, Cuhadaroglu
ve arknin ergenlerde yaptiklar1 ¢alismasindan daha
disiik olarak bulunmustur. Daha 6nceki yapilan ¢a-
lismalarda da calisma sonuglarimiza benzer sekilde,
glivensiz baglanmanin depresyon ile iligkili oldugu ve
depresyon i¢in bir risk faktorii oldugu bildirilmistir
(11,13,14,15,16). Depresyonu olan ergenleri degerlen-
diren bir klinik ¢alismada da depresif ergenlerin, sag-
likli popiilasyondaki ergenlere gore, hem ebeveynlere
hem de akranlarina daha az oranda giivenli baglan-
maya sahip oldugu bulunmustur (14). Yakin zamanda,
ergenlerde baglanma ve depresyon arasindaki iligkiye
iliskin yapilan bir meta-analiz ¢aliymasinda, baglan-
ma ile depresyon arasinda anlamli, orta diizeyde bir
korelasyon saptandigi (r=0,31 diizeyinde); ergenlerde
depresyon ile giivenli baglanmanin negatif, giivensiz
baglanmanin ise pozitif yonde iliskili oldugu bildiril-
mistir. Ergenlerde giivensiz baglanma ve depresif be-
lirtilerin, hem boylamsal hem de kesitsel ¢alismalar-
da iliskili oldugu, bu nedenle baglanma sorunlar1 ve
depresif belirtilerin birlikte ortaya ¢iktig1 ve giivensiz
baglanmanin depresyon igin bir risk faktorti oldugu
ileri stirmiistiir. Ayrica bu metaanalizde, ergenlerde
giivenli baglanma ile depresyon arasindaki iliskinin,
genetik faktorler (baglanma sorunlar1 ve depresyon
icin paylagilan genetik kirilganlik yoluyla), bilissel
faktorler (cocugun igsel ¢aliyma modelinin islevsiz
bilislerin temeli oldugu), sosyo-duygusal faktorler
(duygu diizenleme ve sosyal beceriler dahil) ve kiil-
tiir ve toplum diizeyindeki faktorler (6rnegin, paylasi-
lan bir sosyo-ekolojik risk ortami) dahil olmak tizere
farkli faktorler ile agiklanabilecegi belirtilmistir (11).
Baglanma teorisi, ergenlerde kisileraras: iliskiler ile
depresyon arasindaki baglantiy1 anlamak i¢in degerli
bir kavramsal model sunmaktadir. Bagkalarinin igsel
calisma modeli, ¢ocugun baglanma figiirii imajiyla,
onun istikrar ve giivenlik saglayip saglamadigiyla,
destek ve koruma ¢agrilarina yanit verip vermedigiyle
ilgilidir. Kendiligin i¢sel ¢aligan modeli, ¢ocugun ken-
disine iliskin imajiyla, kendisini sevimli ve baglanma
figiiriiniin bakimina layik olarak degerlendirip deger-
lendirmedigiyle ilgilidir. Giivenli baglanan bir birey,
kendine deger verme duygusuna sahip olacak ve bas-
kalariin genel olarak kabul edici ve duyarli olacag-
na dair bir beklentiye sahip olacaktir (5). Giivensiz
baglanma stili olan ¢ocuklar, daha sonraki kayip veya
hayal kirikligini kisisel basarisizlik olarak yorumlaya-
bilir ve iyilesme yetenekleri konusunda karamsar ola-
bilirler, bu da umutsuzluga ve klinik depresyona yol
acabilir (22).

Calismamizda cinsiyete gore kayitsiz baglanma pu-
anlar1 ve CADO-Y sosyal anksiyete bozuklugu, panik
bozukluk, ayrilik kaygisi bozuklugu alt olgekleri ile
GCADO-Y toplam anksiyete/depresyon puani kizlarda
erkeklere gore anlaml olarak daha yiiksek bulunmus-
tur. Literatiirde bu konuda arastirma sonuglar1 farklilik
gostermektedir. Yapilan ¢alismalarin 6rneklem grubu
farkli ozelliklere sahip olabilmektedir. Kiiltiirel yap:
ve ¢ocuk yetistirme tutumlar1 gibi faktorler 6rneklem
gruplarinda farkliliklar olusturabilmektedir. Ergenler-
de toplum orneklemi ile yapilan bir ¢alismada bizim
calismamiza benzer sekilde kayitsiz baglanma stil pu-
aninin kizlarda erkeklerden daha yiiksek oldugu bildi-
rilmistir (23). Ulkemizde yapilan ¢alismalarda kizlarin
korkulu baglanma puanlarinin erkeklere gore daha
yiiksek oldugu goriilmektedir (18,24). Bunun yanu sira,
Onur (25)’un ¢alismasinda kizlarda erkeklere gore gii-
vensiz baglanma stillerinin tiimiiniin (korkulu, kayit-
s1z, saplantili) daha yiiksek oldugunu, Haliloglu (26) ise
giivenli baglanma stil puaninin daha yiiksek oldugunu
bildirmislerdir. Erkeklerin ise ¢ogunlukla giivenli bag-
lanma stiline sahip oldugu (24,25,27) bildirilirken, bir
caligmada saplantili baglanma puaninin daha yiiksek
oldugu belirtilmistir (28). Bir metaanaliz ¢aligmasinda
da sadece kiz 6rneklemlerinin sadece erkek 6rneklem-
lerine gore, baglanma ve depresyon arasindaki iliskide
daha biiyiik etki biiytikligiine sahip oldugu bildirilmis-
tir (11). Calismalarin ¢ogunda kizlarin giivensiz bag-
lanma puanlarinin erkeklerden daha yiiksek oldugu go-
rilmektedir. Bu sonuglarin kiltiirle iligkili olabilecegi,
kiz ¢ocuklarina Tirk kiltiiriinde erkeklere gore daha
fazla korumaci tutum sergilendigi ve erkekler kadar ra-
hat sosyallesme imkaninin taninmadigi, bu korumaci
yaklasimin dis tehlikelerden kiz ¢ocuklarini koruma
amactyla yapilsa da, tim bu tehlike séylemlerinin kiz
¢ocuklarinin diger insanlara karsi giiven konusunda
problem yasamalarina yol a¢abildigi, bu durumun ise,
yakin iligkiler konusunda daha tutuk ve savunmaci
yaklagim sergilemelerine ve giivensiz bir baglanma sti-
line yol agabildigi one siirtilmistiir (23).

Komorbid psikiyatrik hastaliga sahip olanlarda ol-
mayanlara gore saplantili baglanma puanlar1 anlamh
daha diisiik iken, diger baglanma stilleri ve CADO-Y
puanlar1 arasinda fark bulunmamistir. Daha onceki
caligmalarda da giivensiz baglanan ¢ocuklarin psiko-
patoloji agisindan daha biiyiik risk altinda oldugu bil-
dirildigi gibi, ¢ocuk ve ergenlerde daha fazla giicliik,
daha fazla tedavi direncine sebep olan komorbid psi-
kiyatrik hastaliklarda giivensiz baglanmanin yiiksek
olmasi beklenilen bir durumdur (6-8). Ancak bizim
calismamizda depresyonu olan ergenlerde komorbid
psikiyatrik hastaliga sahip olanlarda giivensiz baglan-
ma puanlar1 yitksek bulunmamistir. Bununla birlikte
bu sonuglar 6rneklem sayisi ile de iliskili olabilir. Bu
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konuda genis oOrneklemli ileri arastirmalara ihtiyag
vardir. Ayrica ¢alismamizda ailenin evlilik durumuna
gore anne baba birlikte yasayanlar ile bosanmis/parca-
lanmig/vefat etmis aileler agisindan baglanma puanlari
arasinda anlamli farklilik bulunmamustr.

Calismamizda korkulu ve kayitsiz baglanma puani
ile CADO-Y depresyon diizeyi puani arasinda pozitif
bir iligki, giivenli baglanma puani ile arasinda ise nega-
tif bir iligki saptanmistir. Depresyonu olan ergenlerde
depresyon diizeyi arttik¢a giivensiz baglanmanin artigy,
gtivenli baglananlarda ise depresyon diizeyinin azaldig1
bulunmustur. Caligma sonuglarimiz daha énceki ¢alisg-
malarda depresyon diizeyi ve giivenli baglanma arasin-
da negatif yonde anlaml bir iliski oldugunu ortaya ko-
yan ¢aligmalar1 desteklemektedir (11,23,29,30). Ayrica
klinik olarak hem depresyon tanisi alan hem de dep-
resyonu olmayan toplum o6rneklemi ile yapilan ergen
galismalarinda giivensiz baglanma (kaygili, kagingan,
kararsiz) ile depresyon diizeyi arasinda pozitif yonde
anlamli bir iliski oldugu ¢alismalarda bildirilmistir. Ca-
lisgmamizda da giivensiz baglanmanin pozitif iliskili ol-
masi bu sonuclar1 desteklemektedir (11,30-32).

Galigmamizda CADO-Y depresyon alt dlgek pua-
ninin yani sira diger tim CADO-Y alt 6l¢ek puanlari
(sosyal anksiyete bozuklugu, panik bozukluk, ayrilik
kaygis1 bozuklugu, yaygin anksiyete bozuklugu, obse-
sif kompulsif bozukluk) ve toplam puanu ile kayitsiz ve
korkulu baglanma puani arasinda pozitif korelasyon
bulunmustur. Calisma sonuglarimiza gore giivensiz
baglanma puanlar1 arttik¢a anksiyete diizeyleri ve ob-
sesif kompulsif bozukluk puanlarinin arttigini goster-
mektedir. Daha 6nceki yapilan ¢alismalarda giivensiz
baglanmanin anksiyete bozukluklar1 ve obsesif kom-
pulsif bozukluk gibi psikopatolojiler i¢in de risk fak-
torii oldugunu bildiren galigmalar1 desteklemektedir
(6,7,9,33,34,). Giivensiz baglanan bireylerin kendisine
ve bagkalarina kars1 giivensiz olduklari, korku ve kaygi
diizeylerinin daha yiiksek oldugu beklenmektedir. Bag-
lanmanin ruh saghg tizerindeki etkisini aragtiran ¢ok
sayida aragtirma, bu baglantinin sadece depresyonda
degil ayn1 zamanda anksiyete ve depresif bozukluklar-
daki anksiyete belirtileriyle iliskisinde de 6nemine isa-
ret etmektedir. Bu iki igsellestirme bozuklugu benzer
etiyolojik faktorlerle iligkili olabilir ve benzer giivensiz
baglanma ozellikleri her iki bozuklukta da gosterilmis-
tir (35,36). Kayitsiz baglanma stiline sahip olan birey-
lerde, kendilerini olumlu olarak, bagkalarini ise olum-
suz olarak algilama mevcuttur. Bu nedenle kolaylikla
bagkalarina giivenemezler ve yakin iliski kurmaktan
kaginirlar. Ayrica sosyal uyumlari da yetersizdir (5). Bu
durumdan dolay1 bu bireyler bagkalarini olumsuz algi-
layarak onlara siiphe ve korku ile yaklasabilirler. Bun-
dan dolayi, bu bireylerin anksiyete diizeylerinin daha

yiiksek ¢ikmasi olasi bir durumdur. Bir ¢alismada, bi-
zim ¢alisgmamiza benzer sekilde kayitsiz baglanma ve
anksiyete seviyeleri arasinda, pozitif yonde anlaml bir
iliski oldugu, bu iliskinin diger baglanma stillerine gore
daha giiglii oldugu saptanmustir (37). Panik bozukluk-
ta, sosyal anksiyete bozuklugunda da kayitsiz baglanma
daha ytiksek oranda bildirilmistir (38,39). Arastirma-
miz yapilan bu ¢alismalar1 destekler niteliktedir. Ayrica
calismamizda korkulu baglanma ile anksiyete diizeyleri
arasinda anlamli pozitif bir iligki tespit edilmistir. Li-
teratiirde ¢alismamizi destekleyen c¢aligmalarin yanisi-
ra desteklemeyen sonuglarin da oldugu goriilmektedir
(37,39,40).

Calismamizin diger bir bulgusu yas ve anne yasi ile
kayitsiz baglanma puani arasinda anlamli pozitif bir
iliski saptanmis olmasidir. Ancak diger baglanma stil-
leri ile iliski bulunmamuigtir. Ergenin yas1 ve anne yasi
arttik¢a kayitsiz baglanma puanlarinin arttig1 belirlen-
mistir. Depresyonu olan ergenlerde yas ve anne yast ile
giivensiz baglanma arasindaki iliski hakkinda kisitl
veri bulunmaktadir. Liseli ergenler ile yapilan bir aras-
tirmada, ergenlerde saplantili ve kayitsiz baglanma pu-
anlarinin yaga gore anlamli diizeyde farklilik gosterdigi
bildirilmistir (25). Bir metaanaliz ¢alismasinda ise ¢o-
cugun yasi, baglanma ile depresyon arasindaki iligkinin
gliciinii etkiledigi, daha ileri yas cocuklarda daha giiglii
iligkiler oldugu bildirilmistir. Ayn1 zamanda yasin bu
diizenleyici etkisini daha fazla tahmin etmek igin, yas
degiskeni gocukluk, 6n/erken ergenlik, ergenlik/geg
ergenlik olmak {izere kategorize edildiginde, gocukluk
orneklemlerindeki (<10 yas) etki biyiikliiklerinin, er-
genlik 6rneklemlerindekine gore 6nemli olgiide daha
kiigiik oldugu bulunmustur.

Calismamizin bazi sinirhiliklar: bulunmaktadir. Bag-
lanma stilleri 6z bildirim 6lgekleri ile degerlendirilmis-
tir. Arastirmanin kesitsel olmasi ve drneklem biiyiik-
ligliniin sinirli olmasi nedeniyle bulgular1 dogrudan
neden-sonug iligkisi kuramaz ve sonuglari tiim depres-
yonu olan ergenlere genellenemez. Ayrica kontrol gru-
bunun olmamasi, hastalar1 degerlendirirken Okul Cag1
Gocuklar1 I¢in Duygulanim Bozukluklar: ve Sizofreni
Goriisme Cizelgesi-Simdi ve Yagsam Boyu Sekli gibi yar1
yapilandirilmis goriisme yapilmamis olmasi, kiz ergen
sayisinin erkek ergenlere gore fazla olmasi da ¢aligma-
nin kisithiliklar: arasinda yer almaktadir.

Sonug olarak, ¢alismamizda depresyonu olan er-
genlerin ¢ogunlukla giivensiz baglandigi, giivensiz
baglanmanin anksiyete ve depresif semptomlarla ilis-
kili oldugu, giivenli baglanmanin depresif semptom-
lar agisindan koruyucu bir faktor olabilecegi, kizlarda
kayitsiz baglanma oraninin yiiksek oldugu, o6zellikle
gocugun yasi ve anne yasi ilerledik¢e kayitsiz baglan-
ma stilinin daha yiiksek oldugu, komorbid psikiyatrik
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hastaliklar ve ailenin evlilik durumuna gore baglanma
stilleri arasinda ise farkliik olmadigi bulunmustur.
Depresif belirtilerin en sik goriilen psikolojik belirti-
ler arasinda yer aliyor olmasi, yetiskin depresyonunun
¢ogunlugunun ergenlik déneminde baglamasi, ergen
depresyonunun gelisimini 6ngoéren risk faktorlerinin
belirlenmesi, tekrarlayan depresyona karsi uzun vade-
de artan hassasiyetin anlagilmasi agisindan kritik 6ne-
me sahiptir. Bu nedenle depresyon miidahalelerinin
etkinligini artirmak i¢in klinik uygulamaya baglanma
teorisinin dahil edilmesi 6nem arz etmektedir. Er-
genlerde giivensiz baglanma ile depresyon arasindaki
iligkinin ozellikle tilkemizde gelecekteki ¢alismalarda
daha fazla arastirilmasi, boylamsal aracilik modelleri
uygulanmasi ve potansiyel moderatorler arasindaki et-
kilesimlerin degerlendirilmesi 6nemlidir.

Etik Onay: Calismamizda Adana Sehir Egitim ve
Arastirma Hastanesi klinik arastirmalar etik kurulun-
dan onay alinmigtir (Tarih: 15.02.2024, Karar no: 3160)
ve Helsinki bildirgesine uygun olarak planlanmistir.
Caligmaya katilan ergenlere ve ailelerine “Bilgilendiril-
mis Goniillit Olur Formu” imzalatilmigtir.

Yazar katki: Konsept: HA, AAG, SCA; Tasarim:
HA, SCA, HA; Veri toplama: HA, AAG, HA; Sonugla-
rin analizi ve yorumlanmasi: HA, SCA, AAG; Literatiir
taramasi: HA, AAG, SCA, HA; Yazan: HA, AAG, SCA,
HA; Elestirel inceleme: HA, AAG, SCA, HA.

Cikar Catigmasi: Yazarlar herhangi bir ¢ikar catis-
masinin olmadigini beyan ederler.

Finansman: Bu yazi finanse edilmedi.
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Santral Sinir Sistemi Enfeksiyonunda Viral Etkenlerin
Gerc¢ek Zamanh PCR Yontemi ile Saptanmasi

Detection of Viral Pathogens in Central Nervous System Infection
by Real-Time PCR Method

Ozlem KIRISCI!, Kezban Tiilay YALCINKAYA', Filiz ORAK'
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Ozet

Amag: Santral sinir sistemi (SSS) enfeksiyonu etkenlerinin saptanmasinda konvansiyonel kiiltiir yontemleri altin standart olmasina ragmen polimeraz zin-
cir reaksiyonu (PZR) giderek artan siklikta kullanilmaya baslanmustir. Patojenin saatler iginde saptanmasi, canli mikroorganizmaya gereksinim olmamast,
antimikrobiyal kullanimindan etkilenmemesi PZR yonteminin avantajlar1 arasindadir. Birgok viriis benzer klinik tablo olusturabildiginden ayn1 anda birden
fazla etkeni belirleyebilecek PZR yontemleri tanimlandi. Bu galismada Kahramanmaras Siitgii fmam Universitesi Tip Fakiiltesi Tibbi Mikrobiyoloji Anabi-
lim Dalr’na viral santral sinir sistemi enfeksiyonu on tanis1 diistiniilerek gonderilen beyin omurilik sivis1 (BOS) 6rneklerinde niikleik asit testleri ile saptanan
viral etkenlerin degerlendirilmesi amaglandi.

Gereg ve Yontemler: Bu amagla, Mart 2018-Ocak 2020 tarihleri arasinda Kahramanmaras Siit¢ii Imam Universitesi Saglik Uygulama ve Arastirma Hasta-
nesi Tibbi Mikrobiyoloji Laboratuvari’na gonderilen, SSS enfeksiyonu 6ntanili hastalara ait 141 (BOS) 6rneginde multipleks ger¢ek zamanli PZR yontemi
ile viral etkenler arastirilmistir. Hastalarm 11°1 0-5 (besi erkek), 10’u 6-15 (altis1 erkek), 120°si 16-88 (50’si erkek) yas araligindaydi. Kullanilan ticari PZR
test kiti (FTD Neuro9, Fast-Track Diagnostics, Litksemburg) panelinde Adenoviriis (AdV), Sitomegaloviriis (CMV), Enteroviriis (EV), Epstein-Barr viriis
(EBV) Herpes simpleks viriis 1 ve 2 (HSV 1-2), Insan herpes viriis 6 ve 7 (HHV 6-7), Insan “parecho” viriis, Parvoviriis B19 ve Varisella-zoster viriis (VZV)
bulunmaktadir.

Bulgular: Calismaya alman 141 BOS 6rneginin besinde (%3,5) viral etken saptanmustir. Bir 6rnekte HHV-7 (yas, 7), bir 6rnekte Enteroviriis (yas, 8), iki
ornekte VZV (yas, 35 ve 66) ve bir ornekte AdV (yas, 56) saptanmigtir.

Sonug: Sonug olarak 6zellikle klasik tan1 yontemlerinin yetersiz kaldig: bilinen etkenlerin tanimlanmasinda multipleks ger¢cek zamanli PZR yonteminin
kullanilmas: tanisal duyarliliga ve hasta yonetimine katki saglayacaktir.

Anahtar Kelimeler: Santral sinir sistemi enfeksiyonu, beyin omurilik sivisi, ger¢ek zamanli PZR

Abstract

Objective: Although conventional culture methods are the gold standard in detecting central nervous system (CNS) infection agents, polymerase chain
reaction (PCR) has been used with increasing frequency. The detection of the pathogen within hours, the absence of live microorganisms, and the fact that
it is not affected by antimicrobial use are among the advantages of the PCR method. Since many viruses can produce similar clinical pictures, PCR methods
have been defined that can identify more than one pathogen simultaneously. In this study, viral agents detected by nucleic acid tests in the cerebrospinal
fluid (CSF) samples of patients with a suspicion of viral CNS infection were sent to the Medical Microbiology Laboratory of Kahramanmaras Siitcii imam
University Hospital and evaluated.

Material and Methods: For this purpose, viral agents were investigated by multiplex real-time PCR method in 141 CSF samples from the patients with pre-
diagnosed CNS infection, sent to Kahramanmaras Siit¢ii Imam University Health Practice and Research Hospital Microbiology Laboratory between March
2018 and January 2020. Of the patients, 10 were in the age range of 0-5 years (five males), 10 were in 6-15 years (six males), and 120 were in 16-88 years
(50 males). The panel of commercial PCR test kit (FTD Neuro9, Fast-Track Diagnostics, Luxembourg) consists of Adenovirus (AdV), Cytomegalovirus
(CMV), Enterovirus (EV), Epstein-Barr virus (EBV), Herpes simplex virus 1 and 2 (HSV 1-2), Human herpes virus 6 and 7 (HHV 6-7), Human parechovi-
rus, Parvovirus B19, and Varicella-zoster virus (VZV).

Results: Viral agents were detected in five (3.5%) of 141 CSF samples included in the study. HHV-7 was detected in one sample (age, 7 years), Enterovirus
in one sample (age, 8), VZV in two samples (ages, 35 and 66), and AdV (age, 56) in one sample.

Conclusion: As a result, the use of multiplex real-time PCR methods will contribute to diagnostic sensitivity and patient management, especially in the
identification of agents for which conventional methods are insufficient.

Keywords: Central nervous system infection, cerebrospinal fluid, real-time PCR
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GIRIS

Santral sinir sistemi (SSS) enfeksiyonlari, menen-
jit, meningoensefalit, beyin apsesi gibi klinik tablolarla
karsimiza ¢ikan, akut veya kronik seyir izleyebilen, hala
yiiksek mortalite ve morbidite ile seyredebilen ciddi
enfeksiyonlardir (1-3). Viral SSS enfeksiyonlarinin ta-
nisinda BOS'un mikroskopik incelenmesi, spesifik vi-
ral antikorlarin, antijenlerin veya viral niikleik asitlerin
saptanmasi ve hiicre kiiltiiriinde virus izolasyonu gibi
farkli yontemler uygulanmaktadir. Fakat her bir yon-
temin kendi i¢inde sinirlamalar1 vardir. Mikroskopik
inceleme ¢ok sayida enfekte hiicre varliginda tanisal
deger tagir. Intratekal iiretilen antikorlar ise enfeksiyo-
nun baslangicindan ancak 8-10 giin sonra BOSda sap-
tanabilir. BOSdan hiicre kiiltiiriinde virus izolasyonu,
menenyjit etkeni bir¢ok viral patojenin tanisi i¢in altin
standart olarak kabul edilmekle birlikte, 6rnek dogru
zamanda alinmadiginda duyarlilig diisiik, pahali ve
zaman alic1 bir tan1 yontemidir. Tiim bu nedenlerden
dolay1 son yillarda niikleik asit amplifikasyon testleri
(NAAT) en sik kullanilan yontem olmustur (4-6). Vi-
ral etkenlerin hizli, duyarli ve 6zgiil olarak taninmasi,
gereksiz antibiyotik veya antiviral kullanimini, invaziv
ve pahali ek testlerin yapilmasini 6nleyerek ve hasta-
nede kalig siiresini azaltarak da kazanimlar saglamakta;
epidemiyolojik bilgiler toplanabilmekte, koruyucu ve
tedavi edici ¢alismalar yapilabilmektedir (7). Polimeraz
zincir reaksiyonu (PZR) yiiksek duyarlilik ve 6zgiillige
sahip hizli bir yontem olmasi nedeniyle bir¢ok labora-
tuvarda BOSda Enteroviruslar (EV), Herpes simplex
virus (HSV), Sitomegalovirus (CMV) ve Epstein-Barr
Virus (EBV) enfeksiyonlarinin tanisinda tercih edil-
mektedir (8).

Bu calisma ile, Kahramanmaras Siit¢ii Imam Uni-
versitesi Tip Fakiiltesi Saghk Uygulama ve Arastirma
Hastanesi Mikrobiyoloji Laboratuvarrna santral sinir
sistemi enfeksiyonu 6n tanisi1 diisiiniilerek gonderilen
BOS 6rneklerinde niikleik asit testleri ile saptanan viral
etkenlerin degerlendirilmesi amaglandi.

GEREC VE YONTEMLER

Mart 2018-Ocak 2020 tarihleri arasinda Kahra-
manmarag Siit¢ii Imam Universitesi Saglik Uygulama
ve Arastirma Hastanesi Mikrobiyoloji Laboratuvarrna
SSS enfeksiyonu 6n tanisi ile gonderilen, 141 BOS 6r-
negi retrospektif olarak incelendi. Hastalara ait klinik
ve laboratuvar bulgular: hasta dosyalarindan elde edil-
di. BOS bulgulari (beyaz kiire sayisi, hakim olan hiicre
tipi, protein, glukoz degerleri) ve kraniyal goriintiileme
bulgularina goére not edildi. BOS 6rneklerinden viral

niikleik izolasyonu, Qiagen EZ1 Advanced cihazinda
EZ1&2 Virus Mini Kit v2.0 kiti (Katalog No: 955134,
Hilden, Almanya) kullanilarak yapild1 (400 mikrolitre
BOS 6rneg, 60 mikrolitre eliissyon tamponu ile saflag-
tirildi). Kullanilan ticari PZR test kiti (FTD Neuro9,
Fast-Track Diagnostics, Liksemburg) paneli ile ampli-
fikasyonlar1 gergeklestirildi. Kullanilan PZR test kitinin
panelinde Adenoviriis (AdV), Sitomegaloviriis (CMV),
Enteroviriis (EV), Epstein-Barr virtis (EBV), Herpes
simpleks viriis 1 ve 2 (HSV 1-2), Insan herpes viriis 6
ve 7 (HHV 6-7), Insan “parecho” viriis, Parvoviriis B19
ve Varisella-zoster viriis (VZV) vardi. BOS protein dii-
zeyleri tiirbidimetrik yontem (Cobas 8000, Roche, Al-
manya) ile BOS glukoz diizeyleri ise hekzokinaz enzi-
matik referans yontemi (Cobas c702, Roche, Almanya)
ile caligild.

BOS kloriir cobas ISE modiiliinde indirekt ISE me-
toduyla dl¢tim yapildi. BOS glukoz normal degeri 40-
70 mg/ dL, BOS protein normal diizeyi ise 15-45 mg/
dL, BOS kloriir normal degerleri 118-132 mmol/L ola-
rak kabul edildir. Calismanin etik kurul onay1 Kahra-
manmaras Siitgii Imam Universitesi Tip Fakiiltesi Tibbi
Aragtirmalar Etik Kurulu'ndan alind1 (25.01.2022, Ka-
rar No: 08) ve calismada uluslaras1 Helsinki Dekleras-
yon prensiplerine uyuldu.

Istatistiksel analiz

Veriler SPSS 25.0 (IBM SPSS Statistics 25 soft ware
(Armonk, NY: IBM Corp.)) paket programiyla analiz
edilmistir. Verilerin istatistiksel degerlendirilmesinde;
sayisal veriler i¢cin ortalama, medyan, en diisiik ve en
yiiksek degerler; kategorik veriler igin ise frekans (n) ve
oran (%) degerleri kullanildi.

BULGULAR

BOS ornekleri ¢alisilan hastalarin 80’i (%56,7) ka-
din, 61’1 (%43,3) erkek olup, pozitif sonug saptanan has-
talarin yas ortalamasi ve ortanca yasi sirastyla 33,5 (yas
aralig1: 0-88 yil) ve 32 olarak bulundu. Hastalarin 31’i
(%21,9) c¢ocuk, (yas araligr: 0-18 yil) ve 110’u (%78,1)
erigskin (yas aralig: 19-88 yil) yas grubundadir. BOS
orneklerinde saptanan viral etkenlerin oranlari; HHV-
7 DNA %0,7(1/141), Enteroviriis RNA %0,7(1/141),
Varisella zoster viriis DNA %1,4(2/141)(Ct:36,5-34,8),
Adeno viriis DNA %0,7(1/141)(Ct:36,8) olarak bulun-
du. BOS o6rnekleri pozitif bulunan hastalarin hastane-
ye basvurdugu siradaki klinik 6zellikleri ve laboratuvar
verileri Tablo 1'de sunuldu (Tablo 1). Viral etken agisin-
dan pozitif olarak saptanan bes olgunun oykiileri kisaca
agagida ozetlendi.

KSU Medical Journal 2024;19(3): 145-150

146

KSU Tip Fak Der 2024;19(3): 145-150



KIRISCI ve ark.

Tablo 1. BOS pozitif hastalarin klinik 6zellikleri ve cesitli laboratuvar verileri

Yas/cins | Klinik Semptom Viriis BOS BOS BOS klor | Mikroskopi Kiiltiir CRP |Sag
glukoz |protein | mmol/L kalim
(mg/dL) |(mg/dL)
1/K Cocukacil | Ates, *HHV-7 | 59,2 15,6 119,4 Bakteri, hiicre | Ureme 13,10 |sag
Konviilziiyon goriilmedi. yok
8/E Cocuk Bulanti-kusma, | *EV 58 45 130 Hiicre yok, Ureme 8,79 |Sag
polk. bagagrisy, ates, yogun PMNL | yok
ense sertligi Gorildi.
35/K Acil Bas agris, *VZV 47 84,5 118 Hiicre yok, Ureme 3,23 sag
bulanti, kusma 14-15 lenfosit, |yok
3-4 monosit,
2-3 notrofil
goruldi.
59/K Acil Bas agrisy, ates, | *AdV 92 20 129 Hiicre yok Ureme 14,80 |sag
bulanti-kusma, ,nadir 16ksit yok
dispne goriildii.
66/E Enfeksiyon |Ates, bas *VZV 82 77 120 Hiicre Ureme 14,8 sag
donmesi, bag yok,nadir yok
agrisy, biling lokosit
bulaniklig, goriildi.

*EV: Enterovirils, AdV: Adenovirils, HSV: Herpes simpleks viriis; EBV: Ebstein-Barr virus, VZV: Varisella zoster viriis, CRP: C-reaktif

protein

Olgu 1. 35 yasinda bagagrisi, bulant;, kusma sika-
yeti ile bagvuran meningoensefalit 6n tanisi ile klinik
brans tarafinda yatirilan kadin hastanin BOS biyokim-
yasinda glukoz: 47 mg/dL (40-70 mg/dL), protein: 84,5
mg/dL (15-45 mg/dL), klor 118(118-132 mmol/L) ola-
rak saptandi. BOS mikroskopisinde 14-15 lenfosit, 3-4
monosit, 2-3 nétrofil goriildi. Hastadan 14 giin sonra
alinan kan 6rneklerinde VZV IgM 29 (0-9) ve Ig G 25,1
(0-9) saptandi. Kranial Bilgisayarli Tomografi (BT) in-
celemesinde intrakranial akut patoloji lehine bulgu iz-
lenmemistir. BOS’ta VZV DNA (+) saptanan olgu teda-
vi ile taburcu edildi.

Olgu 2. Bulanti, kusma, basagrisi, ates, ense sert-
ligi ile bagvuran 8 yasinda menenjit 6ntanisi ile klinik
brang tarafindan yatirilan erkek hastanin direkt mik-
roskopide yogun polimorf niiveli lokositer goriildii,
tireme olmadi. BOS biyokimyasinda glukoz: 58 mg/dL
(40-70 mg/dL), protein: 45 mg/dL (15-45 mg/dL), klor
130 (118-132 mmol/L) olarak saptandi. Kranial BT in-
celemesinde intrakranial akut patoloji lehine bulgu iz-
lenmedi. BOSta Enteroviriis RNA (+) saptanan hasta
¢ocuk noroloji olan bir merkeze sevk edildi.

Olgu 3. Ates, febril konviilzyon sikayeti ile bagvuran
1 yasinda kiz gocuk menenjit 6n tanist ile klinik brang
tarafindan yatirildi. BOS biyokimyasinda glukoz: 59
mg/dL (40-70 mg/dL), protein: 15 mg/dL (15-45 mg/
dL), klor 119 (118-132 mmol/L) olarak saptandi. BOS

mikroskopisinde mikroorganizma ve hiicre goriilmedi.
Hastanin Kranial BT ve Manyetik Rezonans (MR) in-
celemesinde intrakranial akut patoloji lehine bulgu iz-
lenmedi. BOS’ta HHV-7 DNA (+) saptanan olgu sifa ile
taburcu edildi.

Olgu 4. Ates, bas agrisi, bas donmesi, biling bula-
niklig: sikayeti ile bagvuran ensefalit 6n tanisi ile klinik
brans tarafindan tanisi konan 66 yas erkek hastanin
BOS biyokimyasinda glukoz: 82 mg/dL (40-70 mg/dL),
protein: 77 mg/dL (15-45 mg/dL), klor 120 (118-132
mmol/L) olarak saptandi. BOS mikroskopisinde mik-
roorganizma goriilmedi, nadir 16kosit gortildi. Kiltiir-
de tiremesi olmadi. Hastanin Kranial MR incelemesin-
de; lateral ventrikiil arka hornlarinda iki adet iskemik
gliotik odak goriildii. BOS’ta VZV DNA (+) saptanan
olgu tedavi edilerek taburcu edildi.

Olgu 5. Bas agrisi, dispne, ates, bulant1 kusma si-
kayeti ile hastaneye basvuran 59 yasindaki kadin hasta
ensefalit 6n tanisi ile yatirildi. BOS biyokimyasinda glu-
koz: 92 mg/dL (40-70 mg/dL), protein: 20 mg/dL (15-
45 mg/dL), klor 129 (118-132 mmol/L) olarak saptand.
BOS mikroskopisinde mikroorganizma goriilmedi, na-
dir Iokosit goriildi. Kiltiirde tiremesi olmadi. Hastanin
Kranial BT ve MR incelemesinde intrakranial akut pa-
toloji lehine bulgu izlenmedi. BOS’ta Adenoviriis DNA
(+) saptanan olgu sifa ile taburcu edildi.
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TARTISMA

SSS viral enfeksiyon etkenlerinin saptanmasi, son
yillarda hiz kazanan molekiiler tekniklerin gelisimi ile
artmigtir ama gelistirilen agilara ve antimikrobiyal te-
davi protokollerine ragmen, bu enfeksiyonlar hala yiik-
sek morbidite ve mortalitesi ile bir halk saglig1 sorunu
olmaya devam etmektedir (9). Menenjit etkenleri yasa,
mevsime, bulunulan cografi bolgeye, iilkelerin gelis-
mislik diizeylerine ve kullanilan agilara gore farkliliklar
gostermektedir (10).

Viriis izolasyon ¢alismalarini, PZR ile yapilan mole-
kiiler testler, sonrasinda da multipleks PZR ¢alismala-
r1 izlemistir (11). PZR gibi amplifikasyon temelli yon-
temlerle, viral niikleik asidin BOSda saptanmasi, SSS
enfeksiyonlarinin tanisinda 6nemli bir déniim noktas:
olmus ve boylece viral etkenleri belirlemedeki basar1
%20-30’lardan, giiniimiizde %50-70’lere ulagsmistir (7).
Ulkemizde SSS enfeksiyonu 6ntamili hastalarda viral
etyolojinin arastirildig: retrospektif bir ¢alismada, yedi
yillik dénemde SSS enfeksiyonu laboratuvar tanisi i¢in
istenen 3291 viral NAT ta 78(%2.3) pozitiflik saptanmis-
tir (11). Soylar ve ark. 2014’te yaptiklar: ¢alismalarin-
da, HSV DNA incelemesi yapilan 198 BOS 6rneginin;
2’sinde (%1), CMV DNA incelemesi yapilan 46 6rnegin
I'inde (%2), EBV DNA incelemesi yapilan 20 6rnegin
3’tinde (%15) ve Enterovirus RNA incelemesi yapilan 25
ornegin l'inde (%4) pozitiflik saptadiklarini bildirmis-
lerdir (1). Sarinoglu ve arkadaslar viral etkenlerin PZR
ile aragtirilmast i¢in gonderilen 2849 BOS 6rneginin so-
nuglarini retrospektif olarak degerlendirmislerdir. Otuz
sekiz hastanin BOS Ornegi, arastirilan viral etkenler
i¢in pozitif bulunmustur (%1.3). Oniki (%34.2) hastada
HSV-1 DNA, 8 (%22.8) hastada Enterovirus RNA, 8 (%
22.8) hastada EBV DNA, 4 (%11.4) hastada Adenovirus
DNA, 2 (%5.7) hastada HSV-2 DNA ve 1 (%2.8) hastada
CMV DNA pozitif bulunmugtur. Bir hastanin BOS 6r-
neginde HSV-1 DNA ve EBV DNA birlikte pozitiftir (3).
Akkaya ve arkadaslarinin 2017 yilinda yaptiklar: ¢alis-
maya alinan 200 hasta 6rneginde Enterovirus %6,5’lik

oranla ilk sirada yer alirken, Adenovirus ve HSV-1 %5
ile ikinci sirada yer almistir (12). Finlandiya da Koksi-
niemi ve arkadaslar1 3231 SSS enfeksiyonu 6ntanili has-
tanin BOS orneklerinin viral etkenler ag¢isindan taran-
dig1 bir caligmada, 320 olgu (%9.9) viral etken agisindan
pozitif olarak saptanmus, en sik saptanan viral etkenlerin
ise VZV (%29), HSV (%11), Enteroviriis (%11) ve Inf-
luenza A(%7) oldugunu belirtmislerdir (13). Caligma-
mizda multiplex PZR ile 141 hastanin BOS 6rneginde
bes hasta pozitif olarak tespit edilmistir (%3,5). BOS 6r-
neklerinde saptanan viral etkenlerin oranlari; Varisella
zoster virils DNA %1,4(2/141)_(Ct:36,5-34,8), HHV-7
DNA %0,7 (1/141), Enteroviriis RNA %0,7(1/141), Ade-
no viriis DNA %0,7 (1/141)(Ct:36,8) olarak bulunmus-
tur. Calismamizda SSS enfeksiyonlarinda saptadigimiz
VZV, Adenoviriis, HHV7 ve EV oranlari iilke genelin-
deki calismalarla benzerdir. Tablo 2'de bu alanda tilke-
mizden bildirilen ¢alismalarda viral etkenler ve yilizde
dagilimi verilmistir (Tablo 2).

Enteroviriis menenjiti agisindan en duyarli grup
stitcocuklar: ve kiictik ¢ocuklardir (13). Tirkiyede ya-
pilan calismalarda enteroviral menenjit orant %0-63
arasinda degismektedir (18-23) . Bu ¢aligmada 141 BOS
orneginden 1 (%0,7) hasta 6rneginde Enteroviriis RNA
pozitif bulunmus olup bu hasta pediatrik hasta grubun-
dadir. Bu oranin literatiirden bildirilen degerlerin ara-
sinda oldugu goriilmiistiir.

HHYV-7 ensefaliti genellikle cocukluk ¢aginda goriil-
mekte ve siklikla asemptomatik seyretmektedir. Primer
enfeksiyondan sonra viriis SSSde latent kalmakta ve
norolojik komplikasyonu olmayan bireylerde de beyin
dokusunda HHV-7 DNA saptanabilmektedir. HHV-
7’ye bagl santral sinir sistemi enfeksiyonunda klinik
tecriibeler kisith olmakla birlikte tedavisiz iyilesen ol-
gular da bulunmaktadir. Asiklovirin HHV-7’ye kars
in vitro etkinligi olmamasina ragmen kisith olgularda
kullaniminda klinik iyilesmeden bahseden galigmalar
mevcuttur (24). Bizim ¢alismamizda HHV-7 saptanan
bir hasta pediatrik yas grubundadir, asiklovir ile tam

Tablo 2. Literatiirdeki Calismalarda BOS’ta Saptanan Viral Etkenlerin Dagilimi.

Yayin il Hasta sayis1 Viral etiyoloji En sik saptanan etkenler
Say1/yiizde

BAkkaya ve ark. (2017) Konya 200 41(% 20,5) EV, *AdV, HSV-1

“Altunal ve ark. (2021) Konya 56 %10 *HSV-1

5Varici Balci ve ark.(2019) Izmir 1185 91(% 7,7) *EV, HSV-1

1Dirim ve ark. (2015) Mersin 50 (%8) *EBV

17§ili ve ark. (2014) Istanbul 80 (%69) HSV-1

*EV: Enteroviriis, AdV: Adenoviriis, HSV: Herpes simpleks viriis; EBV: Ebstein-Barr virus
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iyilesma saglanip taburcu edilmistir. Adenoviriislere
bagli menenyjit genel olarak immiinsuprese hastalarda
dissemine enfeksiyonunun komplikasyonu olarak go-
rilmektedir. Primer SSS enfeksiyonu gelismesi nadirdir
(25). Caligmada degerlendirilen hastanin immiin yet-
mezlikli olup olmadig: bilgisine ulagilamamustir.

VZV’niin tiim yas gruplarinda HSV’iinden sonra-
ki en yaygin viral ensefalit etkeni oldugu bildirilmistir.
VZV ile iliskili ensefalitte mortalitenin tedaviyle %5-
20 arasinda degistigi, hayatta kalan hastalarda ise hafif
veya siddetli gesitli nérolojik sekellerin gelistigi bildiril-
mektedir (1-3). Calismamizda VZV pozitifligi eriskin
yas gruplarinda, Nisan ve Temmuz aylarinda pozitiflik
saptanmustir.

SSS enfeksiyonlarinda viral etyoloji orani yetigkin-
lerde 2/100 000 iken ¢ocuklarda 10/100.000dur. (26).
Viral SSS enfeksiyonlarinin tanisinda yiiksek duyarlilik
ve ozgilligiiniin yan1 sira NAAT, hastaneye gereksiz
yatiglarin azaltilmasini, daha az beyin BT, MR, rontgen
ve Elektroensefalografi (EEG) kullanilmasini ve has-
talarin daha kisa siire antibiyotik almasini saglayarak
ciddi ekonomik kazang saglamaktadir. Viral SSS enfek-
siyonlarina pek ¢ok viriis neden olabilmektedir. Bu ¢a-
liygmada BOSda viral etkenlerin pozitiflik oran1 %3.5dir
ve bu oranin iilkemizden ve diger iilkelerden bildirilen
degerler ile paralel oldugu gozlenmistir. Calismamizda,
klinik hekiminin bulgular1 ve 6ntanis1 dogrultusun-
da BOS’ta viral etkenler agisindan niikleik asit testleri
uygulanmis ve sonuglar retrospektif olarak degerlen-
dirilmistir. BOS orneklerinin tiimiinde viral niikleik
asit testlerinin sik kargilasilan etkenlerden ¢oguna ba-
kilabilmis olmasi ¢alismanin bir Gstiinligiidiir. Mikro-
biyolojik tanida ¢oklu viral hatta bakteriyel etkenlerin
panellerle aragtirilmasi klinigi daha dogru yonlendire-
cektir. Rutin tanida artik kullanima girmis olan viral
SSS etkenleri tani testleri daha genis serilerle ve yapila-
cak prospektif caligmalarla simdiki bilgilerimizi pekis-
tirecek ve genisletecektir. Bu testlerin iyi laboratuvar
uygulamalari, algoritmalar1 ve iilkemizde gereksinim
duyacagimiz test politikalari, 6ntimiizdeki yillarda ele
alinmasi gereken konulardir.

Etik onay: Bu c¢aliyjma Kahramanmaras Siitci
Imam Universitesi Tip Fakiiltesi Klinik Aragtirma-
lar Etik Kurulu tarafindan onaylanmistir (no/tarih:
08/25.01.2022). Calismaya katilan goniillillerin imzal
onamlar1 alimmustir. Calismada uluslararasi Helsinki
deklerasyon prensiplerine uyulmustur.

Finansal A¢iklama ve Cikar Catigsmasi: Calisma-
miz bir kurum ve kurulusca finanse edilmemistir. Bu
caligmada yazarlar arasinda herhangi bir konuda ¢ikar
¢atismasi bulunmamaktadir.

Yazar Katk:: Tiim yazarlar makaleye esit olarak kat-
ki sunduklarini beyan ederler.
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Research Article (Arastirma Makalesi)

Etiological Differences in Thoracic Traumas After Earthquake

Deprem Sonrasi Toraks Travmalarinda Etiyolojik Farkliliklar

Ahmet ACIPAYAM!, Fatogs KOZANLI'

! Kahramanmaras Siit¢ii Imam University, Faculty of Medicine, Department of Thoracic Surgery, Kahramanmaras, Tiirkiye

Ozet

Amag: Tiirkiye fay hatlar1 izerinde bulunan bir cografyaya sahip oldugundan, bu bélgede deprem olma olasilig1 her zaman var olmaya devam edecektir. Bir
depremden sonra ¢esitli travmalar meydana gelebilir. Torasik travmalar da depremlerde siklikla yasanan yaralanmalardir.

Gereg ve Yontemler: Kahramanmaras Siitgii Imam Universitesi Gogiis Cerrahisi Klinigi’nde deprem 6ncesi ve deprem sonrasi toraks travmalar1 olmak
tizere 124 hasta incelendi. Deprem 6ncesi grup, grup 1; deprem sonrasi grup ise grup 2 olarak adlandirildi. Hastalarin cinsiyeti, yas1, travma tipi ve travma-
larm dosya kayitlari incelendi.

Bulgular: Erkeklerde travma siklig1 kadinlara gore artmistir. Hemotoraks vakalarinda anlaml artis goriilmistiir. Kiint travma etiyolojisinin yine en sik
travma nedeni oldugu ancak kiint travma etiyolojisinin yiiksekten diisme lehine arttigi goriilmiistiir.

Sonug: Konut sorununun zamanla ortadan kaldiriimasi planlanmakta ve bélgede bu konuda yogun galimalar yiiriitiilmektedir. Insaat ¢alismalarmin yo-
gunlugunun azalmasi ve ters gociin baglamastyla birlikte, deprem sonrasi travma etyolojilerindeki bu degisen farkliliklarin zamanla deprem 6ncesi déneme
donecegine inantyoruz.

Anahtar kelimeler: Travma, kiint travma, hemopnomotoraks, deprem, farkliliklar

Abstract

Objective: Since Tiirkiye has a geography located on fault lines, the possibility of an earthquake occurring in this region will always continue to exist. After
an earthquake, a variety of traumas can occur. Thoracic traumas are also injuries frequently experienced in case of earthquakes.

Material and Methods: At Kahramanmaras Siitgii Imam University Thoracic Surgery Clinic, 124 patients were examined, including pre-earthquake and
post-earthquake chest trauma. The pre-earthquake group was called Group 1, and the post-earthquake group was called Group 2. Gender, age, type of trauma
of the patients as well as the file records of traumas were examined.

Results: The frequency of trauma increased in men compared to women. There was a significant increase in hemothorax cases. It was observed that blunt
trauma etiology was again the most common cause of trauma, but the etiology of blunt trauma increased in favor of falling from a height.

Conclusion: It is planned to eliminate the housing problem in time and intensive work is being carried out in the region on this issue. We believe that with
the decrease in the intensity of construction work and the beginning of reverse migration, these changing differences in the etiologies of trauma after the
earthquake will return to the pre-earthquake period in time.
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INTRODUCTION

Earthquakes are the most destructive natural disas-
ters affecting life in human history (1). Several earth-
quakes occur in the world every year (2). Of the more
than 780,000 deaths due to natural disasters in the last
decade, earthquakes caused approximately 60%. Ad-
ditionally, two billion people were directly affected by
earthquakes during this period (3). It is also predicted
that the earthquake threat will increase day by day be-
cause services are concentrated in urban areas due to
global urbanization and major urban centers become
vulnerable. Because some of the settlements are located
on fault lines, millions of people are directly exposed
to earthquakes (4). Unfortunately, most earthquakes
result in disasters because as a result of the construc-
tion of buildings with poor quality materials and poor
structural standards, high death rates, and many trau-
matic injuries causing mass losses (5).

On February 6, 2023, two earthquakes occurred in
Tiirkiye, 8 h apart, with magnitudes of 7.7 and 7.6 meg-
awatts (MW) on the Richter scale. It caused enormous
destruction in an area of 110.000 square kilometers
(km2), which includes 11 provinces of Tiirkiye. More
than 50.000 dead and hundreds of thousands injured
were reported by the official authorities (6).

One-fourth of trauma-related injuries are in the
thoracic region. The incidence of thoracic injuries
and related complications increases with the severity
of trauma. In earthquakes, injuries usually occur due
to exposure to debris (7). Thoracic trauma has a large
place among earthquake injuries. When we compare
the pre-earthquake and post-earthquake periods in the
geography we live in, that is Tiirkiye, differences are
observed in every area. This study was planned after
observing that the demographic data and admission
diagnoses of the patients applied to the hospital were
also affected by these differences. In this retrospective
study, it was aimed to examine the differences caused
by the earthquake on the demographic characteristics
and trauma etiologies of the patients by comparing the
pre-earthquake and post-earthquake periods of the pa-
tients who applied to the emergency service with the
diagnosis of thoracic trauma.

MATERIALS AND METHODS

The study is retrospective, observational, and sin-
gle-centered. 124 patients who were diagnosed with
thoracic trauma in the emergency service and hospi-

talized and treated in the thoracic surgery clinic during
the period approximately one year before the Kahram-
anmarag-centered earthquake on February 6, 2023, and
one ear after the earthquake, were included in the study
investigating the effects of earthquakes on the demo-
graphic data and trauma etiologies of patients coming
with thoracic trauma. While Group 1 included 54 pa-
tients who were hospitalized with a diagnosis of tho-
racic trauma in the pre-earthquake period (March 1,
2022 - February 6, 2023), Group 2 included 70 patients
who were treated as inpatients in the post-earthquake
period (March 1, 2023 - March 1, 2024). Patients under
18 years of age and those who applied to the hospital
within two weeks immediately after the earthquake
were not included in the study.

The demographic characteristics of the patients
such as age, gender, etc, type of trauma, and accom-
panying pathologies were obtained from the hospital’s
electronic record system and file archive. The pathol-
ogies were detected by examining the direct X-rays
and thorax computed tomographies taken during the
hospitalization of all patients and the two groups were
compared.

Statistical Analysis

The differences in the frequency distribution of
qualitative variables between the groups were exam-
ined using the Chi-Square test and Fisher’s exact test.
The statistical significance was accepted as p<0.05. The
statistical parameters were expressed as number (n)
and ratio (%). IBM SPSS version 22 program was used
to evaluate the data.

RESULTS

Of the 54 patients (group 1) who were followed up
and treated as inpatients in the pre-earthquake period,
85.2% applied to the emergency service due to blunt
thoracic trauma, and 14.8% applied due to sharp object
injuries (SOI). When the etiologies of the cases were
examined, it was seen that 44.4% of the cases were traf-
fic accidents (TA), 35.1% were falls from height (FH),
3.7% were pounding, and 1.8% were animal kicks. Of
the 54 patients in Group 1, 63% were male and 37%
were female. When the pathologies of the patients were
examined, rib fracture was detected in 68% of the cases,
hemothorax or /and pneumothorax in 22.2%, sternal
fracture in 11.1%, lung contusion in 11.1%, and sub-
cutaneous emphysema in 3.7% (Table 1). Hemopneu-
mothorax cases were treated with a chest drain. While
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Table 1. Distribution of gender, trauma types, and pathologies by groups

Pre-earthquake Post-earthquake
n % n % p
male 34 63.0 57 81.4
Gender 0.021*
female 20 37.0 13 18.6
Trauma penetrating trauma 8 14.8 7 10.0 0.415
blunt trauma 46 85.2 63 90.0
falls from height 19 35.2 45 64.3
traffic accident 24 444 18 25.7
Blunt Trauma 0.005*
pounding 2 3.7 0 0.0
animal kicks 1 1.9 0 0.0
Pathology
Rib fracture 37 68.5 63 90.0 0.003*
Hemothorax or/and 12 22.2 29 41.4 0.024*
pneumothorax
sternal fracture 6 11.1 3 43 0.176
lung contusion 6 11.1 12 17.1 0.344
subcutaneous emphysema 2 3.7 0 0.0 0.188

Chi-Sqaure test; Fisher exact test; a=0.05; * the distributional difference between the groups is statistically significant

a conservative approach was sufficient for treatment
in 5 of 6 cases with sternal fracture, stabilization was
applied in 1 patient. While analgesic treatment was
administered to patients with rib fractures, necessary
fluid replacement and antibiotic therapy were also ad-
ministered to patients with lung contusions in addition
to analgesic treatment.

Of the 70 patients with thoracic trauma who were
treated as inpatients (group 2) in the post-earthquake
period, 90% applied to the emergency service due to
blunt thoracic trauma and 10% due to SOI. 64.2% of the
cases were FH and 25.7% were TA. Of the 70 patients in

Group 2, 81% were male and 19% were female. When
the pathologies of the patients were examined, rib frac-
ture was detected in 90% of the cases, hemothorax or/
and pneumothorax in 41.4%, lung contusion in 17.1%,
and sternal fracture in 4.2%. Analgesic treatment was
administered to the patients with rib fractures, while
necessary fluid replacement and antibiotic therapy were
also administered to the patients with lung contusions
in addition to analgesic treatment. While a conserva-
tive approach was sufficient for patients with sternal
fractures, hemopneumothorax cases were treated with
a chest drain. There was no need for additional surgical
procedures.
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DISCUSSION

Thoracic traumas are seen in 10-15% of all traumas,
especially in the patient group under 40 years of age.
The most common cause is motor vehicle accidents (8).
In general terms, thoracic traumas can be divided into
two groups: penetrating and blunt. Penetrating thorac-
ic traumas constitute only 30% of all thoracic traumas.
Sharp object injuries and gunshot injuries are the most
common causes of penetrating thoracic trauma. While
conservative or simple medical treatments are sufficient
in 85-90% of thoracic traumas, surgical treatment is re-
quired in 10-15% (9).

Many cities in the world are located on fault lines. It
is also predicted that the earthquake threat will increase
day by day due to the rapid increase in urbanization in
the world, the concentration of services in city centers,
and the lack of adequate precautions against earth-
quakes. There will be an increase in thoracic traumas as
a natural result of this. Earthquake losses are discussed
under three headings: sudden, rapid, or delayed (10).
Serious crushing resulting in external or internal bleed-
ing, skull injuries, thorax injuries, or drowning due to
earthquake-induced tsunamis cause sudden loss of life.
Rapid losses occur within minutes or hours. Dust inha-
lation or chest tightness is associated with asphyxiation
due to hypovolemic shock or exposure to harsh envi-
ronmental conditions. Delayed losses that may occur
days later are attributed to dehydration, hypothermia,
hyperthermia, crush syndrome, wound infections, or
postoperative sepsis (11, 12).

The patients could not be registered in the first 2 days
of the earthquake due to the congestion in the hospital,
the inadequacy of hospital technical staff, and electrici-
ty and internet outages immediately after the February
6 Kahramanmaras-centered earthquake (Photograph
1). Immediately after the earthquake, approximately
30,000 people were evaluated and nearly 400 patients
underwent interventional procedures related to thorac-
ic surgery. Since these numbers are estimates and not
exact, the data dated 6-7 February 2023, from the mo-
ment of the earthquake, were not included in this study.
Since the majority of thoracic trauma cases applied to
the emergency service between February 6, 2023, and
February 20, 2023, were cases of falling from a height,
the cases between this period were not included in the
study.

Photograph 1. Hospital entrance after the earthquake

While the gender difference in the patients with
thoracic trauma was more evenly distributed in the
pre-earthquake period (63% male), it was concen-
trated in favor of the male gender (81% male) in the
post-earthquake period (p=0.021). We believe that this
situation is caused by the increase in the etiological fac-
tors of trauma in favor of FH and the fact that the ma-
jority of workers in the construction industry are men.

Traumatic pneumothoraxes usually occur as a re-
sult of disruption of the integrity of the visceral pleura
caused by broken ribs. Traumatic hemothorax usually
occurs after thoracic traumas (13). The most common
complications of intrathoracic trauma are hemothorax,
pneumothorax, and hemopneumothorax (14). In the
post-earthquake period, pneumothorax and/or hemo-
thorax rates increased from 22% to 41% (p=0.024). We
think that the reason for this increase is due to the in-
crease in the etiology of blunt thoracic trauma in favor
of falling from heights.

The sternal fracture can be observed in 3-8% of
cases with chest trauma (15). The sternal fracture rate
decreased from 11% to 4% in the post-earthquake peri-
od. We think that this proportional decrease in sternal
fracture is due to the decreasing population and the de-
crease in traffic accidents among the etiologies of blunt
trauma.
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Flail chest is a traumatic condition of the thorax. It
may occur when 3 or more ribs are broken in at least
2 places (16). In our study, no patient had a flail chest.

We think that the reason why the rates of pene-
trating traumas, which is another form of trauma, de-
creased from 15% to 10% in the post-earthquake peri-
od is the decreasing population and we think that this
rate will increase with the increase in population due to
the severe damage caused to people’s psychology by this
devastating earthquake.

Blunt trauma is statistically the most prominent
form of trauma, and falling from a height stands out
as the most prominent form of blunt trauma in the
post-earthquake period (p:0.005). Although efforts
were made to resolve the difficulties and impossibilities
experienced in the working environment at the time of
this devastating earthquake, which affected 11 cities,
called the disaster of the century, on February 6, 2023,
the earthquake left many economic and social negative
effects in the region. Differences are noticeable in every
aspect of life in the region. Regarding our field, the most
striking are the differences in the etiologies of trauma
patients coming to emergency services. Falling from a
height has become by far the leading etiological cause
of blunt trauma due to the decrease in traffic accident
rates due to the decreasing population in the region and
the direct effect of the increasing construction works in
the region after the great destruction.

After this natural event that left its mark on every
aspect of life, efforts are being made to return life to its
normal flow. We believe that once the housing problem,
economic problem, and reverse migration problem are
solved, trauma patterns and rates will return to the rates
in the pre-earthquake period.
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Review (Derleme)

Health Effects of Using Visual Display Terminal
Gorsel Ekran Terminali Kullanmanin Saghga Etkileri

Yasemin YURT AK!

! Health Sciences University Sakarya Education and Research Hospital, Work and Occupational Diseases, Sakarya, Tiirkiye

Ozet

Ekranli cihazlarin kullanimi diinyada yaygin olarak kullanilan bir ofis aracidir. Gorsel Ekran Terminali (GET) olarak da bilinir. GET kullanim, yiiksek
diizeyde dikkat ve konsantrasyon ihtiyact ve siirekli oturarak ¢alisma nedeniyle saglik tehlikelerine neden olur. Sirt agrisy, iist ekstremite bozukluklari, g6z
sorunlari, yorgunluk ve stres gibi kas-iskelet sistemi rahatsizliklart GET kullanicilarinda yaygindir. Bilgisayar siklikla kullanilan bir goriintiileme cihazidir
ve Bilgisayar gorme sendromu (BGS) 6nde gelen bir mesleki saglik sorunu olarak ortaya ¢ikmistir. BGS’nun belirtileri arasinda kuru goz, goz yorgunlugu,
bulanik gérme, ¢ift gorme, gozlerde kizariklik, gozlerde yanma ve batma hissi, gdzyaslarinda artis veya azalma, ¢ift gérme, odak degistirmede gecikme ve
renk algilama diizensizlikleri ve yakin goriiste bozulma bulunur. Ekranli araglardan kaynaklanan riskler, is merkezinin dogru sekilde kuruldugu ve diizenli
araliklarla molalarin verildigi saglikli ve giivenli ¢alisma kosullarinda 6nlenebilir. Diizenli egzersiz yapmak, kisa stk molalar vermek ve ekran filtresi kullan-
mak gibi basit 6nlemler, GET kullanicilarinda is kaynakl hastaliklar1 6nlemek igin 6dnemli basit miidahalelerdir. GET kullanimi hayatimizin sik bir pargasi
oldugundan, GET ile iliskili bozukluklara dikkat cekmek ve bunlart 6nlemek i¢in basit miidahaleler sunmak istedik.

Anahtar Kkelimeler: Bilgisayarli gérme sendromu, ergonomi, gorsel ekran terminali

Abstract

Screen devices are widely used office tools around the world. We are also known as Visual Display Terminal (VDTs). The use of VDT causes health haz-
ards due to the need for high levels of attention and concentration and constant sitting work. Musculoskeletal disorders such as back pain, upper extremity
disorders, eye problems, fatigue, and stress are common in VDT users. The computer is a frequently used display device, and computer vision syndrome
(CVS) has emerged as a leading occupational health problem. Symptoms of CVS include dry eye, eye fatigue, blurred vision, double vision, redness in the
eyes, burning and stinging sensation in the eyes, increase or decrease in tears, double vision, delay in changing focus and color perception irregularities,
and deterioration in near vision. Risks arising from screened vehicles can be avoided in healthy and safe working conditions where the work center is set up
correctly and breaks are taken at regular intervals. Simple measures such as exercising regularly, taking short frequent breaks, and using a screen filter are
important simple interventions to prevent work-related diseases in VDT users. Since VDT use is a frequent part of our lives, we wanted to draw attention to
VDT-related disorders and provide simple interventions to prevent them.

Keywords: Computer vision syndrome, ergonomics, visual display terminal
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INTRODUCTION

Vehicle with screen; It refers to any tool that dis-
plays letters, numbers, shapes, graphics, and pictures
on its screen, regardless of the content of the process
applied (1). In international articles, screened vehicles
are called VDTs (Visual Display Terminal), and their
health hazards are mentioned. Desktop computers used
in the office, laptops used for business purposes, tablets,
and smartphones, monitors of CNC machines, and im-
aging devices used for diagnostic purposes (ultrasound
devices used in hospitals, etc.) are within the scope of
screened devices (2).

In the regulations; It is defined as a person whose
main job is to work with screened devices and who uses
screened devices for a significant part of his normal
work (1).

Computers are one of the most widely used workplace
tools in the world. It has become a necessity in the twen-
ty-first century and is routinely used in a variety of or-
ganizations, including academic institutions, official de-
partments, and the financial system (3). In China, nearly
95.2% of businesses use computers for a wide variety of
professional and/or non-professional purposes in their
daily business (4). A recent report by the Korean govern-
ment showed that 70.3% of companies have at least one
computer, and in 78.3% of companies, more than 80%
of employees use computers more than once a week (5).

HEALTH HAZARDS

Using VDT causes health hazards due to requiring
high levels of attention and concentration and con-
stantly sitting down. Musculoskeletal disorders such
as back pain, upper extremity disorders, eye problems,
fatigue, and stress are common in VDT users (2). In
a study in Serbia where 939 employees were evaluat-
ed, musculoskeletal system (55.8%), eye (27.3%), and
mental (7.1%) disorders were detected due to long-
term computer use (6).

VDT users also have cardiovascular and metabol-
ic health risks due to constant sitting work. Obesity,
Type 2 Diabetes, and long-term sitting cause minimal
leg muscle activity in the lower extremities, and this
prevents venous return, causing edema in the lower ex-
tremities (7).

EYE DISORDERS

In the 21st century, computers are one of the most
widely used office tools, and for this reason, computer
vision syndrome (CVS) has appeared as a leading oc-
cupational health problem (3). Approximately 60 mil-
lion people worldwide are affected by CVS, resulting in

decreased productivity in the workplace and reduced
employee quality of life. One million new cases occur
every year (8,9).

The American Optometric Association (AOA), CVS
is a collection of eye and vision disorders caused by ac-
tivities that occur during computer use. The symptoms
of CVS, also known as digital eye strain, which devel-
ops due to looking at a digital screen for a long time, are
defined as follows: dry and irritated eyes, eye fatigue,
blurred vision, double vision, redness of the eyes, burn-
ing or stinging sensation in the eyes, increased tearing
or decreased tearing, double vision, headache, neck,
shoulder and back pain, light/shine sensitivity, delay in
changing focus and color perception irregularities, and
impairment in near vision (3,10,11).

Looking at the screen for a long time reduces spon-
taneous blinking, which causes the tear film to become
unstable and causes dry eyes (4). CVS symptoms may
develop in 90 percent of individuals who use computers
for 3-4 hours a day (9).

CVS symptoms cause a decrease in work efficiency,
productivity, job satisfaction, and quality of life. Fac-
tors such as female gender, longer working hours, pro-
longed computer use, poor sitting posture, pre-existing
eye disease and contact lens use, failure to use a VDT
filter, failure to adjust computer brightness, and angle
of view of the computer monitor have been associated
with CVS (11).

MUSCULOSKELETAL SYSTEM
DISORDERS

Musculoskeletal disorders are a common problem
in the working population. Occupational musculo-
skeletal diseases (MSD) occur due to repetitive physi-
cal movements that cause damage to tendons, nerves,
muscles, and other soft tissues (12). When performed
for a long time and in the wrong position, it can be the
cause of many MSDs (13). Changes occurring in MSD
reduce the individual’s physical activity level and there-
fore functionality (14).

Risk factors for occupational MSD can be divided
into three: physical and ergonomic, psychosocial, and
personal risk factors. There are physical and ergonom-
ic risks such as repetitive movements, working in the
same position for a long time, and inappropriate table
and chair features (15). For those working with VDT;
individual, ergonomic, and work organization factors;
age, gender, female employees with children, using of
glasses, smoking, stomach-related stress reactions and
negative emotion, inadequate rest breaks in the organ-
ization, flexible and overtime work are among the fac-
tors associated with musculoskeletal disorders (16).
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Having improper posture (e.g. leaning forward) or
improper workstation setup (e.g. placing the keyboard
too low) causes stress in many body parts for VDT op-
erators. In the study conducted on the use of VDT, neck
discomfort (56.8%), shoulder pain (48.9%), and low
back pain (43.3%) were observed (17,4).

Musculoskeletal problems in the arms, neck, and
shoulders, and disorders in the hands and wrists are
common in computer users (7,18,19). In a study con-
ducted on Dutch computer workers, neck and shoulder
symptoms were found to be the most common in 33%
of cases, followed by hand complaints in 11% and upper
arm complaints in 12%, elbow complaints in 6%, lower
arm complaints in 8% and wrist complaints in 8% (20).

Carpal Tunnel Syndrome (CTS) symptoms may de-
velop in those who use keyboards and mice intensively
for long periods (21). In a study evaluating 60 people
using VDT in Egypt, the prevalence of cervical disor-
ders with or without radiculopathy was the most com-
mon disease (18.3%), followed by CTS (6.6%) (22).

In a study conducted in India where 400 people
working in insurance offices were evaluated, muscu-
loskeletal system symptoms due to continuous sit-
ting work were most commonly affected by the neck
(57.2%), shoulders (38.5%), upper back (28.5%) and It
was observed in the lower back (46.2%) (23).

282 participants who used computers for an average
of 6.68 + 2.10 hours in a working day were evaluated,
and neck (39.1%), back (31.0%), and waist (30.3%) pain
were the most common (24).

PSYCHOSOCIAL RISKS

Depressive and anxiety disorders are common men-
tal disorders that contribute to a serious burden of dis-
ease and lead to impairment in work and reduced qual-
ity of life (5).

Psychosocially, there are risks such as job dissat-
isfaction, increased work stress, increased workload,
lack of support from colleagues and supervisors, time
pressure, and lack of breaks. Personal risks include ad-
vanced age, being a woman, smoking, and being over-
weight (15). Computer workers vary in socioeconomic
status and job type. Occupation, education, and work
situation have a modifying effect on psychosocial risks
in computer work.

Working with a computer is a source of stress that
requires a lot of attention and concentration. Complex
and difficult tasks are required from highly skilled work-
ers via computers. In low-skilled workers, most comput-
er work is highly controlled and repetitive. These tasks
are monotonous but require constant attention. Both

areas cause job stress. Decreased physical activity while
working with a computer causes depression and anxiety.
Working with a laptop distracts individuals from social
interactions and increases the risk of depression. Hard-
ware or software problems increase stress and anxiety
in computer workers with high job demands. Sales and
service employees working in computer jobs face high
job demands and low job control. The mental health of
employees who deal with customers and complaints,
such as in call centers, is negatively affected due to low
job control and high demands. It has been observed
that employees who use computers for more than 3/4 of
their working time have a higher rate of Depressive and
Anxiety Disorder (DAD) (5,25).

VDT operators mostly work passively and monot-
onously and have high job demands, leading to stress.
As working hours increase, more work stress is ob-
served. The prevalence of job burnout is high in VDT
employees (4).

Work stress can lead to both physical and emotional
complaints. Work demands affect the severity and fre-
quency of VDT users’ complaints (26,27). Certain psy-
chosocial and cultural variables (e.g., job demands and
control, individual variables, individual values, work-
group culture) create occupational stress and, when
combined with physical load factors, lead to stress and
musculoskeletal disorders. Additionally, factors such
as inadequate control at work or lack of social support
have been reported to be the most common sources of
work-related stress (28).

Psychological factors play a role in asthenopia, but it is
difficult to define. There are symptoms such as heaviness
and redness in the eyes, blurred vision, dry eyes, and sud-
den double vision. Some environmental factors (lighting,
temperature, polluted air, humidity) were found to have
no effect. Coworker support has been shown to play a
moderating role in health complaints (26).

DISCOMFORTS CAUSED BY WORKING
WITH SCREENED DEVICES
ACCORDING TO PROFESSIONS

In internet companies; VDT workers are extremely
busy and their physical and psychosocial health is nega-
tively affected. Factors such as job duration, daily work-
ing hours, working distance from the screen, breaks
and rest, inappropriate postures, and sedentary and in-
tense work are associated with VDT-related symptoms.
With increased hours working with daily VDT, workers
report burnout, musculoskeletal pain, and eye discom-
fort. Long-term working hours significantly increase
back pain, wrist pain, hip pain, dry eyes, eye pain, job
burnout, and work stress (4).

KSU Medical Journal 2024;19(3): 156-161

158

KSU Tip Fak Der 2024;19(3): 156-161



YURT AK

In Sri Lanka, two thousand five hundred office work-
ers working with computers in telecommunications
and computer training institutes were evaluated. More
than two-thirds of computer office staft were monitored
for CVS. CVS symptoms; pain in and around the eyes,
headache, blurred near vision, blurred distant vision,
dry eyes, painful/irritated eyes, red eyes, tearing in the
eyes, double vision, twitching of the eyelids and change
in vision colors, impairment in distance vision. It is ac-
cepted that these symptoms persist for at least 1 week,
intermittently or continuously, at least once a year (8).

In Sri Lanka, two thousand five hundred office
workers working with computers in telecommunica-
tions and computer training institutes were evaluated.
More than two-thirds of workers had CVS symptoms.
It is accepted that these symptoms persist for at least
1 week, intermittently or continuously, at least once a
year (8).

In a study conducted in Ethiopia, CVS symptoms
were observed in 70.4% of 416 lecturers working with
computers. Female gender, older age, time working in
front of the computer, and sitting down are associated
with CVS (9).

471 students using computers at the University of
Science and Technology were evaluated. Headache was
observed in 53.3% of the students, a burning sensation
in the eyes was observed in 54.8%, and eye fatigue was
observed in 48%. Headache caused work interruption
in 43.85% and eyestrain caused work interruption in
43.5%. When viewing the screen from a distance of
more than 50 cm, the frequency of headaches decreased
by 38%. When screen filters are not used, the incidence
of tired eyes increases by 89% (29).

As the duration of VDT use in hospitals increases,
the risk of back pain, wrist pain, headache, dry eye, eye
pain, occupational stress job burnout, and depression
increases. People who spend more than four hours with
VDTs have a higher risk of developing depression (30).

A cross-sectional study evaluating 420 medical sec-
retaries found that headaches, and neck, shoulder, and
lower back pain were significantly associated with in-
creased stress in the work environment. Age and work-
ing hours were significantly associated with neck and
shoulder pain. Sixty-three percent had experienced
neck pain sometime during the previous year, 15% had
almost constant pain, while 32% had experienced neck
pain only occasionally. Fifty-one percent experienced
low back pain (31).

Hospital automation secretaries have risky pos-
tures and activities such as long working years, work-
ing in non-ergonomic chairs and an intense workload,

keyboard and mouse use, repetitive movements, pro-
longed static posture, and wrong hand-wrist position.
The upper extremity is at risk for musculoskeletal sys-
tem complaints. In a study conducted on automation
secretaries in a hospital in Turkey, 143 people were
evaluated. 67.6% of the participants stated that they
had MSD complaints in the neck, 47.7% in the shoul-
der, and 32.1% in the hand and wrist within the last 12
months (15).

28 female medical secretaries (recording secretaries
or radiology report secretaries) working in a univer-
sity hospital in Turkey were evaluated and the preva-
lence of CTS was found to be 25%. It was observed that
neck, shoulder, and wrist MSD symptoms increased
as the study period and age increased. Shoulder MSD
complaints were found to be 3.4 times more common
in those working on a non-adjustable height chair. It
was found that shoulder area MSD complaints were 3.1
times more common in those who worked on a chair
without back or elbow support (21).

Among bank employees, the prevalence of CVS was
found to be 29.3%. Headache (45.4%), itching (38.6%),
photophobia (38.0%), blurred vision (37.3%) and eye
pain (28.0%) were evaluated as the most common
symptoms. There was a trend that CVS was more com-
mon in the female gender. CVS is 6 times more likely to
occur in people who use corrective lenses (11).

In a study conducted in Ethiopia, the prevalence
of CVS in university secretaries doing data entry was
found to be 73.9%. CVS symptoms were twice as com-
mon in computer users 7 or more hours a day. It was
also found to be related to age. Participants experi-
enced blurred vision (31%), eye fatigue (25%), head-
ache (22.2%), redness in the eyes (20.1%), watery eyes
(19.4%), and dryness in the eyes (13.4%), double vision
(8.8%), and eye irritation were detected in 7.7% (32).

In a study conducted in India, students who use
computers, employees who use computers in university
office departments, and bank employees were included.
Among 150 participants, eye fatigue (53.8%), itching
(47.6%), and burning (66.7%) were observed in those
who used computers for more than 6 hours (33).

282 computer office employees working at a mobile
telecommunications company and bank in Khartoum,
Sudan were evaluated. The most common complaints
were neck pain in 64% and shoulder pain in 41% (34).

PRECAUTIONS

Risks arising from VDT can be avoided in healthy
and safe working conditions where the work center
is set up correctly and breaks are taken at regular in-
tervals (2).
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The science of ergonomics, which is the harmony of
work with people, protects the employee from unnec-
essary and excessive strain. Ergonomics protects em-
ployee health and safety, increases job satisfaction, and
improves working conditions and the environment.
In this way, the mental and physical well-being of the
employee increases, thus increasing work performance
and efficiency (14).

To protect the health of VDT users, working envi-
ronments must be ergonomically corrected. To prevent
working for 4 hours or more without a break, stimulat-
ing software should be installed on computers, and en-
vironments and conditions where they can get up and
exercise should be provided (15).

In studies with VDT; Glare or disturbing reflections
should be prevented and adequate lighting should be
provided. Keyboard; It must be usable, adjustable, sep-
arable, and legible. It should be an adjustable chair. The
height of the table is determined by bending the elbows
to 90 degrees while the shoulders are relaxed. The feet
should be able to move easily, and if working standing,
loading on a single leg should be avoided (2).

Regular exercise not only strengthens muscles and
improves physical condition, but also reduces stress
and anxiety by activating the endocrine system. It re-
laxes the eye muscles and improves optical functions,
ultimately preventing ocular diseases. In some studies,
physical activity has been shown as an intervention in
the treatment of body pain and mood disorders in the
workplace. Regular exercise can significantly reduce
discomfort caused by physical and psychosocial dis-
orders such as musculoskeletal pain, decreased vision,
and job burnout. Pain discomfort and tension in the
neck, back, wrists, waist, and shoulders of the employee
can be prevented with regular exercise and can be re-
duced when it occurs. Physical activity reduces occupa-
tional stress and reduces symptoms of depression and
anxiety by improving coping strategies (4).

In improving working conditions, it is important to
reduce job demands and improve job control. This can-
not be achieved through the efforts of businesses and
individuals alone. Government support, including pol-
icies and regulations, is needed (5).

An important way to eliminate MSDs, CVS dan-
gers, and mental health problems is to develop health
programs. Programs should target three areas; First,
healthy lifestyle (stretching exercise, quitting smoking,
and adequate sleep time/quality). Secondly, increasing
awareness about the ergonomics of workstations (seat
height adjustment, desk height, keyboard and mouse
arrangement, screen brightness, and viewing distance).
Third, work organization (VTD working time, rotation
and shift work, job stress, and social support) (30).

One study has made recommendations to reduce
CVS symptoms in VDT workers, such as the 20/20/20
rule, which requires the individual to look at a distance
of 20 ft every 20 minutes for at least 20 seconds. The use
of anti-reflective/anti-glare glasses blocks the rays from
the VDT. Most of its employees who implemented pro-
tective measures were not monitored by CVS. The use
of a digital screen protector protects CVS (11).

It is recommended to use protective measures that
minimize exposure to electromagnetic force radiation
from VDT. As a minimum preventive measure, the use
of a screen protector is recommended for long-term
VDT users (11).

When VDT work time increases, VDT workers need
to take appropriate precautions, such as taking periodic
breaks, to prevent or alleviate eye symptoms. VDT us-
ers should be advised to take breaks and rest at regular
intervals when early symptoms (for MSD) appear (4).

In employees who use keyboards and have hand-
wrist complaints, CTS can be detected at an early stage
by performing intermittent median nerve measure-
ments with ultrasonography, which is a non-invasive,
cheap, and reliable method (21).

CONCLUSIONS

VDT is one of the most widely used workplace tools
in the world and our country. Health problems caused
by VDT can be prevented with simple interventions
such as ergonomics and exercise. Questioning the work
done by people who present with eye symptoms, mus-
culoskeletal systems, and psychiatric complaints is an
important step in identifying VDT disorders. We want-
ed to draw attention to the interventions necessary to
identify health hazards in VDT users and to reduce and
prevent them. This review may be important in guiding
other research.
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Diyabetin Komplikasyonlar:

Complication of Diabetes

Nazlican IGCI', Nurten AKKECECH!

! Kahramanmaras Siit¢ii Imam Universitesi Tip Fakiiltesi, Fizyoloji Anabilim Dali, Kahramanmaras, Tiirkiye

Ozet

Diyabet (DM), bozulmus insiilin sekresyonu veya bozulmus insiilin etkisi ya da genellikle her ikisinin meydana geldigi kronik hiperglisemi ile karakterize
heterojen metabolik bir bozukluktur. Hiperglisemi sonucu meydana gelen diyabete bagli komplikasyonlar oldukc¢a yaygindir ve birgok morbidite ve morta-
liteden sorumludur. Diyabete bagli olusan doku hasarinin ana nedeni hiperglisemidir. Cogu hiicre hiperglisemiye maruz kaldiginda hiicre i¢i glikoz taginma-
sin1 azaltarak hiicre i¢i glikoz konsantrasyonunu sabit tutabilmektedir. Retinadaki kilcal endotelyal hiicreler, renal glomerulustaki mezengiyal hiicreler, peri-
ferik sinirlerdeki néronlar ve Schwann hiicreleri hiperglisemide en ¢ok zarar goren hiicrelerdir. Ciinkii bu hiicreler hiperglisemiye maruz kaldiklarinda hiicre
ici glikoz taginmasini azaltamazlar ve bu hiicrelerde hiicre i¢i glikoz konsantrasyonu artar. Glikoz konsantrasyonunun yiiksek olmasi sonucunda da hiicresel
mekanizmalarda degisiklikler gergeklesir. Diyabetin komplikasyonlarina sebep olan hiicresel mekanizmalar; artan polyol yolu akisi, ilerlemis glikasyon son
iirtinlerinin (AGE) hiicre i¢i tiretimi, protein kinaz C (PKC) aktivasyonu ve artan heksozamin yolu aktivitesidir. Diyabetin komplikasyonlar: akut ve kronik
komplikasyonlar olmak iizere ikiye ayrilir. Diyabetin akut komplikasyonlart hiperglisemi, diyabetik ketoasidoz, hiperozmolar koma ve hipoglisemidir.
Diyabetin kronik komplikasyonlar1 mikrovaskiiler ve makrovaskiiler komplikasyonlar olarak kendi i¢inde ayrilmaktadir. Mikrovaskiiler komplikasyonlar
arasinda noropati, nefropati ve retinopati bulunmaktadir. Makrovaskiiler komplikasyonlar ise kardiyovaskiiler hastaliklar, fel¢ ve periferik vaskiiler hasta-
liklardir. Bu derlemenin amaci, diyabetin komplikasyonlari ve diyabetin komplikasyonlarina sebep olan hiicresel mekanizmalar hakkinda bilgi vermektir.
Anahtar Kelimeler: Akut komplikasyonlar, diyabet, hiicresel mekanizmalar, kronik komplikasyonlar

Abstract

Diabetes (DM) is a heterogeneous metabolic disorder characterized by chronic hyperglycemia caused by impaired insulin secretion impaired insulin action,
or usually both. Diabetes-related complications resulting from hyperglycemia are quite common and are responsible for many morbidity and mortality.
The main cause of tissue damage due to diabetes is hyperglycemia. When most cells are exposed to hyperglycemia, it can keep the intracellular glucose
concentration constant by reducing intracellular glucose transport. Capillary endothelial cells in the retina, mesangial cells in the renal glomerulus, neurons
in peripheral nerves, and Schwann cells are the most damaged cells in hyperglycemia. Because when these cells are exposed to hyperglycemia, they cannot
decrease the intracellular glucose transport, and the intracellular glucose concentration increases in these cells. As a result of high glucose concentration,
changes occur in cellular mechanisms. Cellular mechanisms causing complications of diabetes; increased polyol pathway flux, intracellular production of
advanced glycation end products (AGE), protein kinase C (PKC) activation, and increased hexosamine pathway activity. Complications of diabetes are di-
vided into acute and chronic complications. Acute complications of diabetes are hyperglycemia, diabetic ketoacidosis, hyperosmolar coma, and hypoglyce-
mia. Chronic complications of diabetes are divided into microvascular and macrovascular complications. Microvascular complications include neuropathy,
nephropathy, and retinopathy. Macrovascular complications are cardiovascular diseases, stroke, and peripheral vascular diseases. The purpose of this review
is to provide information about the complications of diabetes and the cellular mechanisms that cause diabetes complications..

Keywords: Acute complications, diabetes, cellular mechanisms, chronic complications,
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Diyabet (DM), bozulmus insiilin sekresyonu veya
bozulmus insiilin etkisi ya da genellikle her ikisinin
meydana geldigi kronik hiperglisemi ile karakterize he-
terojen metabolik bir bozukluktur (1). DM, genel ola-
rak tip 1 diyabet (T1DM), tip 2 diyabet (T2DM), gestas-
yonel diyabet (GDM) ve diger nedenlere bagl spesifik
diyabet tipleri olarak siniflandirilir (2). Hiperglisemi
sonucu meydana gelen diyabete bagli komplikasyonlar
oldukga yaygindir ve bir¢ok morbidite ve mortaliteden
sorumludur (3). Diyabet ve komplikasyonlar1 kiiresel
bir saglik tehdidi olusturmaktadir. Diinyada diyabetli
bireylerin sayis1 son otuz yilda dort katina ¢ikmigtir ve
her 11 kisiden birinin diyabet hastas1 oldugu ve bun-
larin da %90’ min T2DM’li oldugu belirtilmektedir (4).

Hem T1DMde hem de T2DMde, cesitli genetik
ve ¢evresel faktorler nedeniyle olusan hiperglisemi,
hiicre kiitlesi ve/veya fonksiyonunun ilerleyici kaybina
neden olmaktadir. Hiperglisemi meydana geldiginde,
diyabet tiplerinde ilerleme oranlari farkli olsa da ayni
kronik komplikasyonlarin gelisme riski vardir (2).

Diyabete bagli olusan doku hasarinin ana nedeninin
hiperglisemi oldugu belirtilmektedir. Bu hasar1 genetik
yatkinlik veya hipertansiyon gibi ek faktérler hizlandir-
maktadir. Cogu hiicre hiperglisemiye maruz kaldiginda
hiicre ici glikoz tasinmasini azaltarak hiicre i¢i glikoz
konsantrasyonunu sabit tutabilmektedir. Retinadaki kil-
cal endotel hiicreleri, renal glomerulustaki mezengiyal
hiicreler, periferik sinirlerdeki néron ve Schwann hiicre-
leri hiperglisemide en ¢ok zarar goren hiicrelerdir. Hi-
pergliseminin zarar verdigi bu hiicreler hiperglisemiye
maruz kaldiklarinda hiicre igi glikoz tasimnmasini azalta-
maz ve hiicre i¢inde glikoz konsantrasyonu artar. Glikoz
konsantrasyonunun yiiksek olmasi sonucunda da hiicre-
sel mekanizmalarda degisiklikler gerceklesir. Diyabetin
komplikasyonlarina sebep olan hiicresel mekanizmalar;
artan polyol yolu akigy, ilerlemis glikasyon son iiriinleri-
nin (AGE) hiicre i¢i tiretimi, protein kinaz C (PKC) akti-
vasyonu ve artan heksozamin yolu aktivitesidir (5).

Normal sartlarda polyol yolunun aldoz rediiktaz
enzimi hiicredeki toksik aldehitleri, inaktif alkollere
indirgemektedir (5). Hiperglisemik kosullarda polyol
yolunun aldoz rediiktaz enzimi glikozu indirger ve sor-
bitol olusur. Bu siirecte aldoz rediiktaz enzimi, kofaktor
olan nikotinamid adenin diniikleotid fosfati (NADPH)
titketir (6). NADPH'In azalmasiyla antioksidan olan
indirgenmis glutatyonun rejenere olamayip miktarinin
azalmasiyla hiicre i¢i oksidatif strese duyarlilik artar (5).
Artmis sorbitoliin 6zellikle okiiler lenste oksidatif stres
olusumuna katkida bulundugu belirtilmektedir (6).

Yiiksek glikoz konsantrasyonunda, AGE’nin hiic-
re i¢i liretimi sonucu gen transkripsiyonunda yer alan
proteinler modifikasyona ugrar. Ayrica bu ilerlemis gli-
kasyon son iiriinleri hiicre disi matriks molekiillerini
modifiye edebilir ve bu matriks molekiilleri ile hiicre
arasindaki sinyalleri degistirerek, hiicresel islev bozuk-
luguna neden olabilmektedir. Ek olarak AGE onciilleri

hiicre disina gegip albiimin gibi dolasim proteinlerini
modifiye edebilir ve bu proteinler AGE reseptorlerini
aktive edebilir, boylece inflamatuvar sitokinlerin ve bii-
yiime faktorlerinin {iretimine neden olur. Bu da vaskii-
ler patolojiyle sonuglanabilmektedir (5).

Hiicre igindeki hiperglisemi durumu PKCli ak-
tive edebilir ve bu da gen ekspresyonunu etkileyebil-
mektedir. Bunun sonucunda vazodilatorler azalir ve
endotelin-1 gibi vazokonstriktorlerde artis gerceklesir.
Bu durum vaskiiler anormalliklere ve kan akisinda bo-
zukluklara neden olabilmektedir. Diyabetik siganlara
PKC inhibitérlerinin oral olarak uygulanmasi sonucu,
glomeriiler filtrasyon hizinin, albimin atilim hizinin ve
retinal dolasimin iyilestigi belirtilmistir (7).

Komplikasyonlardan sorumlu tutulan bir diger yol
hekzosamin yoludur. Glikoz konsantrasyonu yiiksek
oldugunda, bu glikoz, glikoliz ile metabolize edilir. Gli-
kolitik yolda olusan fruktoz-6 fosfatin bir kismi, glu-
kozamin-6 fosfata ve son olarak uiridin difosfat (UDP)
N-asetil glukozamine donitistiigi hekzosamin yoluna
yonlendirilir. N-asetil glukozamin de gen ekspresyo-
nunda patolojik degisikliklere neden olur (5). Bu yolun
hem hipergliseminin neden oldugu glomeriiler hiicre
gen ekspresyon anormalliklerinde hem de hiperglise-
minin neden oldugu kardiyomiyosit disfonksiyonunda
rol oynadig1 gosterilmistir (8,9).

Diyabetin komplikasyonlar: akut ve kronik kompli-
kasyonlar olmak iizere ikiye ayrilir.

DIYABETIN AKUT
KOMPLIKASYONLARI

Diyabetteki akut komplikasyonlar hiperglisemi, di-
yabetik ketoasidoz, hiperozmolar koma ve hipoglise-
midir. Hem T1DMde hem de T2DMde plazma glikozu
yiikselir ve hiperglisemi olusur. Diyabetik ketoasidoz,
diyabetin en ciddi komplikasyonlarindan biridir genel-
likle TIDMde ortaya ¢ikar (10,11). TIDM’li yetiskinle-
rin %15-20’sinde ve T1IDM’li ¢ocuklarin %30-40'inda
diyabetin ilk belirtisi diyabetik ketoasidozdur (12). Di-
yabetik ketoasidoz, hiperglisemi (kan glikozu >250 mg/
dl), metabolik asidoz (arteriyel pH <7,3 ve serum bikar-
bonat <18 mEq/L) ve ketozis Ggliisii ile karakterizedir
(11). Belirgin hipergliseminin olmadig1 durumda ise
“Oglisemik diyabetik ketoasidoz” terimi kullanilir (13).
Insiilinin olmamas1 veya aglikta azalmis insiilin salgist,
basta glukagon ve kortizol gibi kars: diizenleyici hor-
mon salgisin1 arttirir ve lipolizi stimiile eder. Sonugta
karacigerde yag asitleri keton cisimlerine déniisiir. Se-
rumda ve idrarda keton cisimlerinde artis olur. Diyabe-
tik ketoasidozda koma ortaya ¢ikabilir ve bu komanin
nedeni hiperosmolaritedir (10,12,13). Ayrica artmis
kan glikozu, makrofajlarda proinflamatuvar stokinlerin
(tiimor nekroz alfa (TNF-a), interlokin-6 (IL-6) ve IL-
1P gibi) yapimini uyarir ve bu durum insiilin salgisini
ve hassasiyetini bozar bu da insiilin direncine neden
olur (Sekil 1) (12).
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Sekil 1. Diyabetik Ketoasidoz Patogenezi (12).

Solunumda keton cisimlerinin olmasindan dolay1
bireyin nefesi aseton kokar. Kan sekerinin 170 mg/dl ve
tizeri olmas1 durumunda idrarla glikoz atimi1 gergekle-
sir ve bu da beraberinde su ve elektrolit kaybina neden
olur. Bireyde poliiiri goriiliir ve elektrolit ve su kaybini
yerine koymada yetersiz olur ve bu durum hiperosmo-
laritenin daha da artmasiyla sonuglanir (14). Keton ci-
simlerinin artis1 ayni zamanda metabolik asidoza neden
olur ve solunumsal kompensatuvar mekanizma devre-
ye girerek derin ve hizli solunuma (Kussmaul solunum)
neden olur (10). Diyabetin bir diger akut komplikasyo-
nu hipergliseminin eslik ettigi hiperosmolar komadir
ve genelde yasli T2DM’li bireylerde ortaya ¢ikar ancak
cocuklar ve geng yetiskinlerde de goriilebilir (12,13,15).
Hipergliseminin eslik ettigi bu akut komplikasyonda
kan glikozu 600 mg/dLyi asar ve serum osmolaritesi
300 miliosmolii geger (15). Hiperglisemik hiperosmo-
lar durumda insiilin sekresyonu diyabetik ketoasidoza
gore daha yiiksektir ve kars:1 diizenleyici hormon sal-
gist daha diisiiktiir. Insiilin sekresyonunun antilipolitik
etkisi nedeniyle hiperglisemik hiperozmolar durumda
keton cisimleri olusmaz veya ¢ok az olusur (12,13).
Hiicre dis1 sivinin glikoz konsantrasyonu ve osmola-
ritesi artik¢a osmotik gradyan olusur. Glomertiler filt-
rasyon hizi baglangicta artar ve bu da glikoziiri ve os-
motik diiireze yol agar. Baglangigta bu durum siddetli
hiperglisemiyi 6nler ancak devam eden osmotik diiirez
ile hipovolemi meydana gelir ve glomeriiler filtrasyon
hiz1 diiser ve hiperglisemi siddetlenir (15). Serum os-
molaritesi 300 miliosmolii gectiginde bireyde letarji ve
konflizyon meydana gelir. Osmolarite 330 miliosmolii
gectiginde ise koma meydana gelir (16).

Diyabetin akut komplikasyonlarindan biri olan hi-
poglisemi, kan glikozu 90 mg/dl'nin altina diistiigiinde
meydana gelmektedir. Insiilin dozunun fazla gelmesi,

oral antidiyabetik ilaglar, uzun siiren aglik durumu ve
siddetli egzersizler hipoglisemiye neden olabilir. Hi-
poglisemiye yanit olarak kan glikozunu yiikselten glu-
kagon, epinefrin ve bilyiime hormonunda artis mey-
dana gelir. Glikoz seviyesi diigmeye devam ettik¢e kalp
carpintisy, sinirlilik, terleme ve bas agris1 ortaya ¢ikar.
Glikozun 50 mg/dl'nin altina diismesi ise biligsel anor-
mallikler ve ilerleyen durumda koma ve beyin hasarina
neden olur (16). Hipoglisemi, diyabette genel olarak
goriilen bir komplikasyon olsa da TIDM’li bireyler hi-
poglisemiye daha yatkindir (10).

DIYABETIN KRONIK
KOMPLIKASYONLARI

Diyabetin kronik komplikasyonlar1 mikrovaskii-
ler ve makrovaskiiler komplikasyonlar olarak kendi
icinde ayrilmaktadir. Mikrovaskiiler komplikasyonlar
arasinda noropati, nefropati ve retinopati bulunmakta-
dir. Makrovaskiiler komplikasyonlar ise kardiyovaskii-
ler hastaliklar, fel¢ ve periferik vaskiiler hastaliklardir
(17). Periferik vaskiiler hastaliklar, iyilesmeyen mor-
luklara veya yaralanmalara, kangrene ve nihayetinde
ampiitasyona neden olabilmektedir (18). Diyabetik
ayak sendromu noéropati, periferik vaskiiler hastaliklar
ve enfeksiyonla iligkili ayak tilserleri olarak tanimlanir
ve alt ekstremite ampiitasyonunun 6nemli bir nedeni-
dir (3). Diger komplikasyonlar arasinda dis hastalikla-
r1, grip ve pndmoni gibi enfeksiyonlara kars1 direncin
azalmasi ve diyabetli hamile kadinlarda makrozomi ve
bazi dogum komplikasyonlar yer almaktadir (16).

Diyabetik noropati hem periferik hem de otonom
sinir sistemi boliimlerini kapsayan bir komplikasyon-
dur (14). Noropati varliginda diyabetli bireyler bilis-
sel gerilemeye yatkindir ve uzun yillar iginde kotii
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kontrollii diyabette noéropatinin prevelansi %40’a
kadar ¢ikmaktadir (19). Noropatinin ilerlemesi, kli-
nik olarak kapiller bazal membran kalinlagsmas: ve
endotel hiperplazisi gibi vaskiiler anormalliklerin
gelismesi ve ardindan hipoksi olusumuyla karakteri-
zedir (20). Ayrica Amerikan Kalp Dernegi diyabette
goriilen biligsel bozulmaya diyabetik vaskiiler hastali-
gin da katkida bulundugunu belirtmektedir (21). Di-
yabette, uzun sinir lifi terminallerinin kaybiyla sinir
iletim hiz1 azalmaktadir. Bu nedenle agr1, karincalan-
ma, duyu ve reflekslerde kayiplar olur. Genellikle bu
durum o6nce ayaklarda goriiliir ve daha sonra diger
bolgeleri, ozellikle de elleri etkilemektedir. Motor
noron fonksiyonuna ek olarak otonom sinir sistemi
de diyabetten etkilenir. Diyabetli bireylerde beyin
kan akigini stirdiirmek igin kalp hizi ve damar tonu-
sunun ayarlanamamasi sonucu ortostatik hipotansi-
yon goriilebilir. Gastrointestinal sistemi innerve eden
otonom sinirler etkilendiginde ise gastroparezi, mide
bulantisy, siskinlik ve ishale yol aar ve bu durum oral
ilaglarin etkinligini degistirebilmekte, glisemik kont-
rolii etkileyebilmektedir. Glisemik kontroliin iyilesti-
rilmesi ve néropatik agrinin yonetimi disinda diyabe-
tik noropatinin ana tedavisi yoktur. Ayrica diyabetik
noropatiye yol agan mekanizmalar tam olarak bilin-
memektedir. Sonug olarak diyabetin siiresi ve glise-
mik kontrol eksikligi hem T1DM hem de T2DM'de
noropati i¢in ana risk faktorleridir (20).

Diyabetik nefropati patogenezi tam olarak anlagil-
mamasina ragmen son dénem bobrek hastaliginin ana
nedenidir (22). Son dénem bébrek hastaligr olusumu,
diyabetin baglangic yas1 ve siiresi ile baglantilidir (18).
Diyabetik nefropati mezengial genisleme, bazal memb-
ran kalinlagmasi ve glomeriiloskleroz gibi patolojileri
icerir. Bireyler hastaligin erken evresinde albuminiiri
gelistirebilir ve bu durum hastaligin ilerleyisi ve renal
hasarla iligkilidir (14). Glomeriiler hasar devam ederse
proteiniiri goriiliir ve renal fonksiyonlarda kayip mey-
dana gelir. Hipertansiyon varlig1 da bu siireci hizlandir-
maktadir. Bu nedenle hipertansiyon yonetimi diyabetik
nefropatinin kotii gidisatini engellemek i¢in 6nemlidir
(10). Diyabetik nefropatinin gelisiminde belirli biiyii-
me faktorlerinin ve sitokinlerin rol oynadig: ileri siiriil-
mektedir (23). Ek olarak renin-anjiyotensin-aldosteron
sistemi, AGE olusumu, transforme edici biiyiime fak-
torii beta-1 (TGF-B1) aktivasyonu, bag dokusu biiyii-
me faktorii (CTGF), PKC aktivasyonu, mitojenle aktive
edilen protein kinaz (MAPK) ve reaktif oksijen tiirleri
(ROS) diyabetik nefropatiye neden olan mekanizmalar
arasindadir. Kronik hipergliseminin neden oldugu ok-
sidatif stres anjiyotensin-II diizeyinde artisa, PKC akti-
vasyonuna ve TGF-f ekspresyonuna neden olabilir bu
da mezengial matriksin sentezini uyarir (24). Ayrica di-
yabetik nefropatisi olan T2DM’li hastalarda TGF-p1’in
aktivasyonunun arttig1 gosterilmistir (23).

Diyabetik retinopati, diyabette yaygin olarak
kargilagilan, gérmeyi tehdit eden bir mikrovaskiiler

komplikasyondur. Uzun siireli diyabet ve gliseminin
zayif kontrolii, retinopatinin gelisimi ve ilerlemesi
icin ana risk faktorleri arasindadir (25). Klinik olarak
diyabetik retinopati, nonproliferatif ve proliferatif
hastalik evrelerine ayrilir. Hastaligin erken evrelerin-
de, hiperglisemi, kapiller duvardaki perisit 6liimiine
ve bazal membranin kalinlagmasina neden olabilir,
bu da retina igindeki kan damarlarinin biitiinligiinde
degisiklikler meydana getirir, kan-retina bariyerini ve
vaskiiler gecirgenligi degistirir. Proliferatif olmayan
diyabetik retinopatinin bu ilk agsamasinda, ¢ogu bi-
rey herhangi bir gérme bozuklugu fark etmemektedir
(20). Klinikte ise diyabetik retinopatinin erken belir-
tileri mikroanevrizmalar ve intraretinal kanamalardir
(26). Anjiyogenik faktorlerin salinimi sonucu retina
kilcal damarlarin dejenerasyonu veya tikanmasi, du-
rumu kotiilestirir. Bu durum hastaligi, makula 6de-
mi olarak adlandirilan retinada neovaskiilarizasyon
ve stv1 birikiminin, gérme bozukluguna katkida bu-
lundugu proliferatif faza ilerletir (20). Hastalik iler-
ledikge preproliferatif retinopatili hastalarda intrare-
tinal kanamalarin sayisinda ve boyutunda artis olur.
Proliferatif diyabetik retinopati, retina dolagiminda
gelisen yeni kan damarlarinin olusumunu igerir. Te-
davi edilmediginde siireg ilerler. Yeni damarlar goziin
vitroz kavitesine uzanabilir ve kanama yapabilir, bu
da gorme kaybina neden olabilmektedir. Hastaligin
ilerleyen donemlerinde irisin stromas1 i¢inde yeni
kan damarlar1 olusabilir ve buna fibrozis eslik edebi-
lir. Bu gelisme, g6z i¢i basincinin yiikselmesiyle neo-
vaskiiler glokoma neden olarak akéz hiimér ¢ikisini
bloke eder. Proliferatif retinopati, T1DM’li hastalarin
%50’sinde varan oranda ve T2DM’li hastalarin yakla-
stk %10’unda ortaya ¢ikabilmektedir (26).

Diyabetli bireyler, normal bireylere oranla, kan koles-
terol seviyesi ve diger lipitlerin fazla olmasi nedeniyle ate-
roskleroz ve koroner kalp hastalig1 agisindan daha yiiksek
risk altindadir (27). Ayrica diyabete eslik eden hipertansi-
yon ve hiperlipidemi birlikteligi ateroskleroz riskini daha
da artirmaktadir. TIDM’li bireylerde hipertansiyon ge-
nellikle nefropatiyle meydana geliyorken, T2DMli birey-
lerde tan1 esnasinda karsilagilmaktadir (10).

Hiperglisemi, nitrik oksiti (NO) inaktive eden re-
aktif oksijen tiirlerinin iiretimini arttirir ve daha sonra
endotel disfonksiyonuna yol agar. Artan reaktif oksijen
tiirleri, PKC aktivasyonunu tetikleyerek kardiyovaskii-
ler hastaliklara katkida bulunur. PKCnin aktivasyonu,
vaskiiler homeostazin degismesine ve vaskiiler kompli-
kasyonlara yatkinliga neden olur. PKC ayrica, NO inak-
tivasyonu ve vazokonstriktorlerin agir1 tiretimi dahil ol-
mak iizere farkli molekiiler yonlerde endotel hiicrelerini
etkiler. Azalmig NO ve artan vazokonstriktor iretimi
vaskiiler aterosklerotik degisikliklere neden olur (28).

Insiilin direnci, metabolik sendromun patogene-
zinde merkez kabul edilir ve kardiyovaskiiler hastalik
riskini artirir. Ayrica diyabetteki artmig VLDL iiretimi,
hipertrigliseridemiye neden olmaktadir. Bu durumla en
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sik T2DMde karsilasilir ve ayrica HDL (ytiksek dansiteli
lipoprotein) diistikliigii ve LDL (diistik dansiteli lipopro-
tein) yiiksekligi de goriilebilmektedir. Yiiksek LDL, yiik-
sek lipoprotein glikozillenmesi ve oksidasyonu, bazi
pthtilagma faktorlerinin artmasi ve yiiksek trombosit
agregasyonu sonucu vaskiiler diiz kasta proliferasyon,
kopiik hiicre olusumunun artmasi, vaskiiler yapida de-
gisiklikler ve aterosklerozla sonuglanmaktadir (10).

Diyabetik ayak tlserleri, diyabetlilerde goriilen di-
ger bir 6nemli komplikasyondur. Diyabetik anjiyopa-
tisi olan bireylerde artan plantar basing ve bozulmus
hiicresel yara iyilesmesi gibi faktorlerin kombinasyonu
sonucu ayakta lezyonlar meydana gelir. Diyabetlilerde
%25 oraninda goriilebilmektedir ve tanidan sonra bu
hastalarda biiyiik oranda ampiitasyona ihtiya¢ duyul-
maktadir (29).

Ayn1 zamanda diyabetli bireyler, hiicrelerin fagosi-
toz yeteneginin bozulmasi, vaskiiler lezyonlar ve inf-
lamatuvar hiicrelerin hasarli bolgeye go¢ etmesindeki
sorunlardan dolay1 enfeksiyonlara daha yatkindir (10).

SONUC

Diyabet hiperglisemi, diyabetik ketoasidoz, hipe-
rozmolar koma ve hipoglisemi gibi akut ve ndropati,
nefropati, retinopati, kardiyovaskiiler hastaliklar, felg
ve periferik vaskiiler hastaliklar gibi kronik komplikas-
yonlarin eslik ettigi metabolik bir hastaliktir. Diyabetin
komplikasyonlarina sebep olan hiicresel mekanizmala-
rin aydinlatilmasi, yeni ilag ve tedavilerin gelistirilme-
sine olanak saglayacaktur.

Cikar Catismasi ve Finans Durumu: Calismami-
zin herhangi bir finansal kaynag: yoktur. Bu ¢alismada
yazarlar arasinda herhangi bir konuda ¢ikar ¢atismasi
bulunmamaktadir.

Arastirmacilarin Katki Orani1 Beyan Ozeti: Ya-
zarlar makaleye esit katki saglamis olduklarini beyan
ederler.
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Kemik Metastazi Radyoterapisinde Giincel Yaklasimlar

Current Approaches in Bone Metastasis Radiotherapy

Neslihan KURTUL!

! Kahramanmaras Siit¢ii Imam Universitesi, Tip Fakiiltesi, Radyasyon Onkolojisi Anabilim Dali, Kahramanmaras, Tiirkiye

Ozet

Kemik metastazlari, palyatif radyoterapi yapilan bélgelerin 6nemli bir kismini olusturmaktadir. Radyoterapi, komplike olmayan agrili lezyonlar i¢in ciddi
bir yan etki olmaksizin kolaylikla uygulanabilir. Fakat komplike kemik metastazlari, radyoterapi oncesi cerrahi agidan degerlendirilmelidir. Bu grupta yer
alan ve onkolojik aciller arasinda olan Metastatik Spinal Kord Kompresyonunda, hasta opere olamayacaksa acil radyoterapi uygulanmalidir. Artan yasam
stireleri ayni alana yeniden radyoterapi ihtiyacini da artirmaktadir. Yeniden 1gimlama yapilmasi gereken durumlarda da 6zellikle spinal kord gibi normal do-
kularin tolerans dozlarina ¢ok dikkat edilmelidir. Radyoterapi, giincel teknolojik gelismeler sayesinde, kemik metastazlarinin tedavisinde hem ilk kez hem
de yeniden 1ginlama durumlarinda etkili ve giivenilir bir tedavi yontemi haline gelmistir.

Anahtar Kelimeler: Kemik Metastazi, radyoterapi, yeniden 1sinlama

Abstract

Bone metastases comprise a significant portion of the areas where palliative radiotherapy is applied. Radiotherapy can be easily used for uncomplicated
painful bone lesions without serious side effects. However, complicated bone metastases should be evaluated surgically before radiotherapy. Metastatic
Spinal Cord Compression, included in this group, is among the oncological emergencies. If the patient cannot be operated on, radiotherapy should be given
urgently. Increasing life spans also increase the need for radiation therapy in the same area again. In case of re-irradiation to bone metastases, special atten-
tion should be given to the tolerance doses of normal tissues, especially the spinal cord. Radiotherapy has become an effective and reliable treatment method
in the treatment of bone metastases, both for the first time and re-irradiation cases, with current technological developments.
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GIRIS

Kemikler akciger, karacigerden sonra en sik me-
tastaz goriilen alandir. Kemik metastazlarinin % 80’i
meme, prostat, akciger, bobrek ve tiroid kanserinden
olmaktadir (1). Metastatik kemik lezyonlar: bulundu-
gu yere gore agr1, hareket kisitliligi, patolojik fraktiirler,
spinal kord sinir kokii basilari, norolojik defisitler veya
hiperkalsemiye neden olabilir. Radyoterapi (RT) kemik
metastazlar1 tedavisinde 6nemli bir yere sahiptir. Kon-
vansiyonel RT ortalama 18-21 ay yanut siiresiyle tedavi
edilen hastalarin %80’ine kadar klinik a¢idan anlamli
bir agr1 yanit1 saglayabilir.

Giiniimiizde ¢ogu kanser tiirii i¢in sagkalim son yil-
larda istikrarli bir sekilde artmustir (1). Daha uzun sag-
kalim siiresi, ilk RT'den sonra niiksetmeye yetecek kadar
veya yeniden palyasyon gerektirecek kadar uzun yasayan
hasta sayisinin artmasiyla iligkilidir. Kemik metastazi
nedeniyle RT alan hastalarin %20’i yeniden radyotera-
pi (reRT)’ye ihtiya¢ duymaktadir (2). Hangi hastalarin
reRT’ye ihtiya¢ duyabilecegini 6nceden tahmin ede-
bilmek ilk RT planlama sirasinda klinik yaklagimimizi
etkilemektedir. Yapilan ¢alismalarda ilk RT 6ncesi PET
CT'de ortanca SUV max degeri 12,75 (+4,1) olan lezyon-
larin daha sonra reRT gerektirdigi buna karsilik reRT
gerekmeyen hastalarda ortanca SUVmax degerinin 7
(£3,36) oldugu belirtilmistir (p<0,001) (3). Ilk RT sira-
sinda tek fraksiyon 1*8 Gy RT alan hastalarda reRT orani
%20 iken, multifraksiyon RT alan hastalarda %8dir (4).

TANI

Kemik metastazlar1 tanisal islemlerde insidental
olarak bulunabilir. Asemptomatik kemik metastazlar
gogunlukla agirlik tasimayan kemiklerde goriiliir. Bu
metastazlarin taranmasi ve degerlendirilmesi igin tek
ve optimal bir yontem yoktur. Yaygin olarak kullani-
lan yontem, bulunabilirligi ve nispeten diisiik maliyeti
nedeniyle tiim viicut kemik sintigrafisidir. Bilgisayar-
i tomografi (BT), manyetik rezonans goriintilleme
(MRI) veya 18F-FDG Pozitron Emisyon Tomografi-
si (18F-FDG PET-CT) gibi tiim viicut goriintilemeyi
miimkiin kilan diger yontemler de kullanilabilirlikle-
rine bagl olarak onerilmektedir. Semptomlar kemik
metastazini diistindiirmedigi stirece evreleme ve tedavi
sonrasi takip i¢in primer hastaliga 6zgii kilavuzlarin iz-
lenmesi 6nerilir.

Semptomatik kemik metastazi olan hastalarda hem
tan1 hem de fraktiir veya omurilik basisi riskinin deger-
lendirilmesi i¢cin BT veya MRI 6nerilmektedir (5). Ote
yandan kemik sintigrafisi, EAU ve ESMO kilavuzlarina
gore diger semptomatik prostat ve ilerlemis meme kan-
seri hastalarinda tercih edilecek bir yontemdir. Benzer
sekilde semptomatik metastatik akciger kanseri olan
hastalar i¢in de goriintiilemenin ilk adimi olarak kemik

sintigrafisi veya 18F-FDG-PET-BT o6nerilmektedir (6).
ESTRO kilavuzuna gore semptomatik kemik metastaz-
larini teshis etmek i¢in BT, PET-CT veya MRI ile des-
teklenen kemik sintigrafisi kullanilmalidir. Akut agr1
durumunda semptomatik alana BT veya MRI Onerilir.
Lezyonun kemik kompartmaninin dtesine uzandigin-
dan stiphelenilmesi durumunda tekal kese, omurilik,
omurilik sinir kokleri, kemik iligi veya yumusak do-
kulara potansiyel infiltrasyonun degerlendirilmesi i¢in
MR zorunludur (7).

Bazi durumlarda kemik lezyonlarina goriintiileme
disinda biyopsi gerekebilir. Tanisal dogrulama gerektiren
stipheli kemik lezyonlar1 i¢in BT kilavuzlugunda ince
igne biyopsisi diisiiniilebilir. Primer tiimér bolgesi bilin-
meyen kemik metastazi durumunda ve molekiiler pro-
fillemenin yeni tedavi olanaklar1 saglayabilecegi kanser-
lerde kor biyopsi diisiiniilmelidir. Kemik metastazlarini
tan1 veya takibi i¢in herhangi bir kemik metabolizmasi
biyobelirtecinin rutin olarak kullanilmas: 6nerilmez (7).

TEDAVI

Kemik metastazlar1 komplike ve komplike olmayan
seklinde ikiye ayrilir. Kitle boyutundan bagimsiz ola-
rak, yumusak dokuya uzanan komponent, norolojik
defisitler ve fraktiir riski varlig1 komplike kemik metas-
tazlarini tanimlamaktadir.

Metastatik kemik agris1 varliginda 6ncelikle mobili-
zasyonun en aza indirilmesi onerilir. Sistemik tedavide
amach analjezikler, bifosfonatlar, radyoniiklit tedavi ve
kemoterapi kullanilabilir iken lokal tedavi secenekleri
arasinda cerrahi ve RT vardir.

Spinal metastazlarda lokal tedavi karari verilirken
SINS (Spinal Instability Neoplastic Score) kullanilir. Bu
skorda lokasyon, agri, lezyonun litik/blastik olmasi, rad-
yografik dizilim, vertebral kollaps, spinal elementlerin
posterolateral tutulumu degerlendirilerek alinan puana
gore stabil, potansiyel instabil ve instabil grup belirlenir.
Potansiyel instabil ve instabil kemik metastazi varligin-
da hasta ve hastaliga bagl diger faktorlerde goz 6niine
almarak cerrahiye yonlendirilir. Benzer sekilde uzun
kemikler i¢in Mirel skoru kullanilir. Bu skorlamada yer-
lesim yeri, agr1, lezyon tipi, diyatize gore lezyon ¢ap: pu-
anlanir. Ancak prediktif degeri diistiktiir ve femur dig1
lezyonlar i¢in sinirlamalar vardir. Bu nedenle klinikte
Mirele alternatif olarak 30 mm aksiyel kortikal tutulu-
mun fraktir riskini belirlemek i¢in kullanilmasi 6nerilir
(8). Fraktiir yanisira Metastatik Spinal Kord Kompres-
yonu (MSKK) da kemik metastazlarinin neden oldugu
onemli klinik durumlardir. Patofizyolojisi, omuriligin
dogrudan mekanik sikismasi sonrasi vendz hipertansi-
yona ve beyaz madde 6demine neden oldugu, bunun da
arteriyel beslenmeyi azaltarak kord enfarktiisii ve hiicre
olimiiyle sonuglanmas: seklindedir (9,10). Yasaminin
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son 5 yilinda ki kanser hastalarinda kiimiilatif insidan-
s1 %2,5’tir (11). Agirlikli olarak torasik vertebralar ve
ardindan lumbosakral vertebralar etkilenir. MSKKden
stiphelenildiginde acil goriintilleme olarak altin stan-
dart spinal MRdir (12). Klinik stiphe halinde ilk 24 saat
icerisinde MR ¢ekilmelidir. MR bulgularina gore Bilsky
ve arkadaglar1 kord basisini spinal kord ile temas halin-
de tiimor varsa grade 1, korda basi yapan tiimor varsa
grade 2 ve epidural mesafe tamamen kapanmissa grade
3 olarak tanimlamiglardir (13). MR’in kontrendike oldu-
gu durumlarda BT myelografi onerilir. Tanisal islemler
sonrast hemen IV deksametazon 10-16 mg baslanmali-
dir. Tek alanda MSKK gelistigi dogrulanan, paraplejinin
baslangicindan itibaren gecen siirenin 48 saat altinda
oldugu ve yasam beklentisisi 3 ay tizeride olan hastalar
i¢in acil cerrahi dekompresyon ve stabilizasyon ardin-
dan postoperatif RT onerilir. Cerrahiye uygun olmayan
vakalar icin tedavi acil RT dir.

Spinal metastatik hastalikta lokal tedavi karar
NOMS (Norolojik, Onkolojik, Mekanik ve Sistemik)
semasina gore aliir (14). Bu semaya gore grade 1,
myelopati bulgular1 yok ve stabil hastalikta RT 6nerilir.
Instabil hastalarda stabilizasyon/dekompresyon ve ar-
dindan RT ilk secenektir. Yine radyorezistan ya da daha
once RT almis tiimoérlerde oncelikle cerrahi diisiiniil-
meli, bu grup i¢in cerrahiye uygun olmayan vakalara
konvansiyonel RT yerine sterotaktik RT plani yapil-
malidir. NOMS algoritmasi yani sira hastaya ait diger
faktorler de degerlendirilmelidir. Preoperatif 22.335
hastanin degerlendirildigi giincel kapsaml ¢alismada
hastalara ait demografik ve klinik bulgular incelendi.
Yasin 60 tizeri olmasi, siyah 1rk, erkek cinsiyet, diisiik/
yiitksek viicut kitle indeksi, sigara igme, ek hastaliklar
(kardiak, pulmoner, renal, hepatik endokrin, vaskiiler/
romatolojik), hipoalbuminemi, artmig CRP, anormal
tam kan sayimy, diisiik kas kitlesi, generalize motor za-
yiflik ve ambulasyonun kétii olmasi, postoperatif klinik
sonuglarla negatif iligkili bulundu (15).

Radyoterapi endotelyal hasar olusturarak tiimoral
mikrodolagimi bozar, boylece 6dem ve agr ile iligki-
li norotransmitter konsantrasyonu azalir. Metastatik
kitlede hiicre 6limiine neden olarak timoér hacmi ve
basi etkisini azaltir. Ayrica kemik remineralizasyonu ile
yapisal stabilizasyonu iyilestirir. Bu etkilerin hepsi agr1
palyasyonu mekanizmasinda ortak rol oynar. RT kon-
vansiyonel yada hipofraksiyone sterotaktik radyoterapi
(SBRT) seklinde uygulanabilir. Konvansiyonel ilk RT
i¢in tek fraksiyonda 8 Gy, 5 fraksiyonda 20 Gy ya da 10
fraksiyonda 30 Gy gibi semalar siklikla kullanilir iken
SBRT'de doz tek fraksiyonda 12-24 Gy, iki fraksiyonda
24 Gy, g fraksiyonda 30 Gy veya bes fraksiyonda 35
Gy olarak belirlenebilir. Agrili spinal metastazlar i¢in
hipofraksiyone SBRT ve konvansiyonel RT ile tedavi

edilen hastalarda agr1 yanitini karsilastiran randomize
faz II DOSIS ¢alismasi devam etmektedir (16).

Konvansiyonel palyatif kemik 1sinlamalarinda kul-
lanilan doz ¢ogu organ igin tolerans sinir1 igerisindedir.
Bu nedenle RT’ye bagl yan etki yok denilecek kadar
azdir. Ancak artan yasam siireleri ile RT alani ya da
yakininda gelisecek bir progrese/niiks hastaliga reRT
planlamak normal ¢evre dokular i¢in risk olusturabilir.
Yeniden 151nlama gereken olgularda beklenen sagkalim,
diger tedavi segenekleri, ilk RT doz alan bilgisi, gecen
zaman ve sonrasi gelisen yan etkiler, yeniden 1sinlama
sonrasi beklenen etki-yan etki ve hasta ve hastalikla il-
gili diger faktorler goz oniine alinmalidir. Radyasyona
bagl olusabilecek en biiyiik risk myelopatidir. Bu ne-
denle spinal metastazlara reRT karar1 kar-zarar orani
iyi degerlendirilmesi gereken bir konudur. Bu kararda
sagkalim onemli bir belirleyicidir. Spinal metastaza
palyatif reRT yapilmis hastalarda sagkalimi irdeleyen
caligmalar karsilastirildiginda prognozu en iyi Nieder
ve ark caligmasinda kullanilan skorun gosterdigi be-
lirlendi (17). Bu ¢aliymanin ¢ok degiskenli analizinde
Karnofsky performans durumu, steroid kullanimi, ka-
raciger metastazi varligi ve plevral efiizyon sagkalim
tizerinde etkili bulundu (18).

UNKOMPLIKE KEMIiK
METASTAZLARINDA RERT

Kemik metastazi olan hastalarin ¢cogu agriy1 hafiflet-
mek amaciyla tedavi edilir. Ortalama yanut siiresi i¢ ila
dort haftadir. Komplike olmayan vakalarda ilk RT'den
en az 1 ay sonra agrisi gegmeyen, agri yaniti yetersiz
olan veya ilk RT'den sonra agrinin tekrarladig hastalar-
da, reRT yapilmas: diisiiniilmelidir. Uluslararasi Kon-
sensiis Agr1 Yanit1 Sonuglar1 (ICPRE) konvansiyonel
RT sonras1 agr1 yanitini gorsel analog skala ve analjejik
kullaniminda ki degisikliklere gére komplet yanit, par-
siyel yanit, agr1 progresyonu ve tanimlanamayan yanit
olarak gruplamistir. RT yanitin1 objektif degerlendir-
mek, reRT karar1 ve klinik arastirmalar acisindan bu
siniflandirmanin yapilmasi gerekir.

Yedi ¢alismay1 iceren bir meta-analiz, agrili kemik
metastazlarinda yeniden i1sinlamanin etkinligini de-
gerlendirdi ve ¢alisma sonunda genel yanit oran1 %58
(%95 GA 0,49-0,67) bulundu (19). Bir diger ¢alismada
reRT'de 8 Gy'lik tek doz, 20 Gy fraksiyone edilmis bir
dozla karsilastird1 ve 2 ay sonunda agr1 yanit1 %45-51
bulundu. Genel agr1 yaniti, ne RT’ye dnceki yanitla ne
de doz fraksiyonasyonuyla iligkili degildi (20). Bu ne-
denle komplike olmayan agrili kemik metastazi olan
hastalarin yeniden 1sinlanmasi icin 8 Gy'lik tek bir
fraksiyon onerilir.
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KOMPLIKE KEMIiK
METASTAZLARINDA RERT

Daha 6nce radyasyon uygulanan bolgede ¢esitli pa-
tolojik fraktiir oranlar: rapor edilmistir. Hollanda Ke-
mik Metastazi Calismasindan elde edilen veriler, RT
verilen 110 femurda 1gsinlama sonrasi fraktiir riskinin
%12,7 oldugunu gostermektedir. Femoral metastazi
olan 428 hastayla yapilan retrospektif bir ¢aligmada,
hastalarin %7,7’sinde 1sinlama sonrasi fraktiir gelisti
(21). Bu fraktiirler %39,4’1 3 ay icinde ve %63,6s1 6 ay
icinde olmak iizere RT den ortalama 4,4 ay sonra mey-
dana geldi. Harrington kriterlerine veya Mirels skoruna
gore fraktiir riski yitksek olan femurlarda fraktiir orani
sirastyla %13,9 ve %11,8 olarak belirlendi (22). 47 has-
ta (18 akciger, 11 meme, 10 prostat ve 8 diger kanser)
tizerinde yapilan bagka, bir retrospektif ¢aligmanin ¢ok
degiskenli analizde fraktiir i¢in tek prediktdr paramet-
renin baslangictaki sirkiimferansial tutulumun %30 ol-
dugunu bildirdi (23). RT sonras: fraktiir riskini incele-
yen ¢aligmalardaki sorunlar genis hasta sayilarini iceren
calismalarin az olmasi ve lezyonun histolojisinin ¢ogu
calismada belirtilmemesidir. Tedaviden sonra kirik
tehdidi veya ilerleyici kirigin yeniden 1sinlanmasi i¢in
kesin tedavi rejimlerini tanimlayacak karsilastirmali
veri yoktur. Hasta yonetimi primer patolojik fraktiir
gibi cerrahi ve sonrasinda RT ya da sadece RT seklinde
olmalidir. Daha 6nce yiiksek doz RT almis alanlardaki
fraktiir durumunda, tedavi ile iligkili artmis toksisite-
den kaginmak igin verilen dozun tekrar hesaplanmasi
gerekir. Bir lezyona reRT nin, ilk RT'den daha diisitk
bir basar1 oranina sahip olduguna dair bir gosterge yok-
tur (8). RT dozu olarak tek doz 8 Gy, 5 fraksiyonda 20
Gy veya 10 fraksiyonda 30 Gy kullanilabilir.

MSKK’DA RERT

Daha 6nce 1sinlanmis bir omurilikteki MSKK, siste-
mik tedavi daha etkili hale geldikge artan bir sorundur.
Prospektif ¢aligmada ilk RT sonras: stabil yada fayda
goren 224 hastaya uzun ve kisa RT fraksiyon semalar:
karsilastirildi. Uzun kol (20 fraksiyonda 40 Gy, 15 frak-
siyonda 37,5 Gy veya 10 fraksiyonda 30 Gy) kisa RT
koluna gore (Tek fraksiyonda 8 Gy veya 5 fraksiyonda
20 Gy) daha iyi 1 yillik lokal kontrol oranina sahipti.
Iki grubun fonksiyonel ve sagkalim sonuglar1 benzerdi
(21). MSKKde salvage cerrahi ve yeniden 1sinlanmay1
karsilastiracak kanit yoktur. Yeniden 1sinlamaya iliskin
endise, spinal kord toleransinin agilmasi ve daha sonra
radyasyona bagli miyelopatinin ortaya ¢ikmasidir. Bu
alanda yapilan 2 prospektif ¢aligma analizinde MSKK ile
gelen ve daha 6nce RT alan 579 hastanin %4 (24)’tinde
alan ici rekiirrens gelisti (24). 12 tanesine reRT (1x4-7-
8 Gy, 2x8Gy, 5x3-4 Gy) uygulandi. Medyan kiimiilatif

BED=114,5 Gy2 (aralik, 80-120 Gy2) idi. Ambule yedi
hastadan altis1 (%85,7) yiiriime yetenegini korurken,
ambule olmayan bes hastadan higbiri yiiriime yetenegi-
ni geri kazanmadi. Onceki yiiriime kapasitesiyle, reRT
sonrasi motor fonksiyon 6nemli 6lgiide iliskiliydi. Mi-
yelopati kaydedilmedi (24,25).

Spinal kordun konvansiyonel 2 Gy/giin fraksiyonla
enine tam kesitle ilk 1s1nlamadan alt1 ay sonra toleran-
st en az %25 artar. Spinal kord a/f§ orani 1-2 Gy kabul
edildiginde 2 Gy esdeger (EQD,) fraksiyon dozu cinsin-
den spinal kord kiimiilatif dozunun 50 Gy, 60 Gy ve 69
Gy olmast sirastyla %0,2, %6 ve %50 oraninda miyelo-
pati gelisimi ile iligkilidir (26). Prospektif caligmalarda,
konvansiyonel fraksiyonlarla verilen yeniden 1sinlama-
lar igin; kiimiilatif BED2Gy <120 Gy, her bir seri 151n-
lama i¢cin BED2Gy <98Gy, kiimiilatif EQD2Gy <60 Gy
ve tedaviler arasi siire en az alt1 ay ise miyelopati rapor
edilmemistir (27). Buna karsihik kiimiilatif BED2Gy
<135,5 Gy, her bir seri 1sinlama i¢in BED2Gy<98 Gy ve
tedaviler arasi en az alt1 aylik siire olmasi1 durumunda
miyelopati riski ¢ok azdir, bu degerin iistiinde miyelo-
pati riski artmaktadir. Tiim bu veriler 151$1nda kiimiila-
tif BED’in 100-135,5 Gy2 olmas1 kosuluyla alt1 ay sonra
MSKK yeniden 1s1nlanmasi giivenilir kabul edilir (28).

KEMIiK METASTAZLARINDA
RADYOTERAPI TEKNIGIi VE
PLANLAMA

Ekstremitelerde yasamsal organlara uzaklik nede-
niyle palyatif RT iki boyutlu olarak planlanabilir. Bu
durumda lenfatik dolagim distiniilerek ekstremitenin
aksiyel diizlemde tamamini kapsamayacak sekilde plan
yapilmasidir. Giiniimiizde 3 boyutlu konformal RT ke-
mik metastazi RT’sinde siklikla kullanilmaktadir.

SBRT

Kisa tedavi siiresi, 10 Gy tizeri farkli radyobiyolojik
etki, artmis anti-timoéral immun yanit, radyorezistan
tiimorlerde yiiksek doza gikabilme, kemik lezyonlarinin
X-Ray/CBCT ile hedef dogrulugunun yiiksek olmasi,
minimal hareket, daha hassas goriintii kilavuzlugunda
RT ve diisitk marjin kullanilmasi sonucu daha diisitk
gevre normal doku dozu gibi avantajlar1 nedeniyle ter-
cih edilmektedir. Stabil (SINS<12), epidural hastalig
olmayan (Bilsky 0-1), uzun yasam beklentisi olup lokal
kontrol amaglanan hastalar SBRT i¢in adaydir. SBRT ve
konvansiyonel RT’nin klinik sonuglarini karsilagtiran
randomize galigmalar Tablo 1'de gosterilmistir.

SBRT ile tedavide simiilasyon BT ¢ekimi yapilir
iken hasta supin pozisyonda yatirilir. Servikal-T4 arasi
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Tablo 1. SBRT ve konvansiyonel RT’nin agr1 yanit oranlarinin karsilastirildigi randomize calismalar

Hasta | Doz Komplet agr1 yanit orani Parsiyel agr1 yanit orani
sayisl
Saghal ve ark. 2020 | 229 2x 12 Gy % 35 % 53
(29) 5x4 Gy % 14 3.ay (p=0.0002) | %39 (p=NR)
% 32
% 16 6. ay (p = 0.0036)
Ryu ve ark. 2023 339 1x 16 Gy/18 Gy = 41.3
(30) 1x8 Gy % 60.5 3.ay (p=0.01)
Pielkenrood ve 110 1x18 Gy, 3x10 Gyyada | % 52.6 % 40
ark.2021 (31) 5x7Gy % 10 6. ay (p = 0.002) %32  3.ay(p=0.12)
1x8 Gy, 5x4 Gy ya da
10x3 Gy
Sprave ve ark 2018 | 55 1x24 Gy % 43.5 % 69.6
(32) 10x 3 Gy %174 3.ay % 47.8 3.ay
% 52.6 % 73.3
% 10 6. ay (p = 0.003) % 35 6.ay (p = 0.02)
ROBOMET c¢alisma | 126 1x8 Gy % 54 -
ozeti (33) 1x20 Gy % 31 3ay (p=0.048)

RT planlanacak ise termoplastik maske kullanilmali-
dir. Simiilasyon BT esnasinda 1.5 mm veya daha ince
kesit alinmalidir. Hedef hacimleri daha iyi belirleyebil-
mek i¢in tiimori iceren MR goriintiilerinin T1, T2 se-
kanslari ile simiilasyon BT goriintiileri fiizyon yapilir.
Daha sonra gros tiimdr volim (GTV) ve/veya klinik
hedef volim (CTV) belirlenir. Spinal vertebralarin
SBRT konturlamasinda PET, MR, myelografi, direk
grafi ve BT kilavuzlugunda radyolojik olarak goriilen
timor ve timoriin epidural ve paraspinal kompo-
nentlerini igerecek sekilde GTV belirlenir. Daha sonra

CTV igin vertebra 6 anatomik alana ayrilir. Bu alan-
lar vertebral govde, sol pedikiil, sol transvers proses ve
lamina, spindz proses, sag transvers proses ve lamina
ile sag pedikiildiir (34). Bahsedilen alanlardan tutulu
olanlar, siipheli anormal kemik iligi sinyali iceren alan-
lar ve subklinik yayilim riski olan kemik CTV’ye dahil
edilir. CTV mutlaka GTV’yi igermelidir. Planlanan he-
def voliim (PTV) i¢in verilecek marjin pay1 ise 1-3 mm
olmalidir. Sekil 1de ilk ve reRT uygulamasini SBRT ile
yaptigimiz hastaya ait konturlar ve doz dagilimlar1 gos-
terilmistir.

i1
3 A B _
. T \ . Po=

-

Sekil 1. Metastatik lumbal vertebraya yonelik ilk (sol) ve reRT (sag) SBRT konturlamasi ve PTV’ye tanimlanan dozun en az
%95’ini gosteren doz-volim goriintiisii.
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Riskli organ korumasi 6ncelikli hedef olmali, ge-
rektiginde PTV kroplama ya da doz modifikasyonuna
gidilmelidir. Planlama teknigi olarak IMRT (yogunluk
ayarli RT), VMAT (Voliimetrik ayarl ark tedavi), heli-
kal tomoterapi veya robotik RT kullanilabilir. Vakanin
ozelliklerine gore diizlestirici filtresiz 1smlarin (FFF)
kullanimi gibi daha hizli tedaviye imkan saglayan tek-
nolojilerin de kullanilmasi 6nerilir. RT verilecek alan
dogrulugunun tespiti i¢in her tedavi dncesi mutlaka ve
duruma gore tedavi sirasinda en az bir kez goriintiileme
yapilmalidir (35).

De novo spinal metastazi i¢in yiiksek doz spinal
SBRT uygulamasi 1x20Gy, 1x24Gy, 2x12Gy, 3x10Gy ve
5x7Gy’yi igerir (35). Bu planlara dayanarak, 1-2 yilda
%80 ile %90 arasinda degisen bir lokal kontrol beklen-
tisi vardir (36).

SONUC

Spinal lezyonlarda tekrarlayan agri icin SBRT ile
reRT etkili, uygulanabilir ve giivenli olabilir, ASTRO
panel bu yaklagimin klinik ¢alisma katilimiyla veya ru-
tin kullaniminin sinirli olmasini 6nermektedir. Bu du-
rumda reRT i¢in hedef voliimler hastaya 6zgii belirlen-
melidir. GTV’ye tanimlanan dozdan taviz vermeyecek
sekilde CTV ve PTV marjlar1 ilk 1ginlamaya nazaran
sinirl tutulabilir. Bazi durumlarda sadece GTV’ye ve-
rilen 1-3 mm marj ile olusturulan PTV’ ye doz tanim-
lanabilir. Yeniden 1sinlamada SBRT icin 6nerilen dozlar
tek fraksiyonda 16-20 Gy, 2 fraksiyonda 20-27 Gy, 5
fraksiyonda 20-30 Gydir.

Cikar Catismasi ve Finans Durumu: Caligmami-
zin herhangi bir finansal kaynag: yoktur. Bu ¢alismada
herhangi bir konuda ¢ikar ¢atismas: bulunmamaktadir.
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Review (Derleme)

A Brief Review on Normal Pressure Hydrocephalus Diagnosis
in Primary Neuropsychiatric Care Settings

Birinci Basamak Noropsikiyatrik Bakim Hizmetlerinde
Normal Basingl Hidrosefali Tanisina Iliskin Kisa Bir Derleme

Abdullah YILDIRIM', Derya TURELI?

! Kahramanmaras Siit¢ii Imam University Faculty of Medicine, Department of Psychiatry, Kahramanmaras, Tiirkiye
% Norrlands Universitetssjukhus, Department of Radiology, Umea, Sweden

Ozet

Normal basingli hidrosefali klinik olarak zihinsel bozulma, yiiriime bozuklugu ve idrar kagirma tigliisii ile karakterizedir. Kognitif gerilemenin potansiyel
olarak tedavi edilebilir olmasi nedeniyle diger daha yaygin, ancak geri doniissiiz, demans tiirlerinden ayirt edilmesi gerekmektedir. Normal basingli hidrose-
fali, 6te yandan, modern saglik sistemlerine sahip iilkelerde bile beklenenden az tan1 konulan bir néropsikiyatrik antite olmaya devam etmektedir. Ozellikle
klasik semptom iigliistiniin gbzlenmedigi veya psikiyatrik semptomlar gibi atipik semptomlarla prezente olan hastalarda tanisal siire¢ daha da karmasik hale
gelmektedir. Bu yazida normal basingli hidrosefalinin atipik klinik belirtileri ve temel radyolojik bulgular1 kisaca gozden gegirilmekte, ve birinci basamakta
tani ve tedavi zincirinin baglatilmast i¢in bazi 6neriler 6zetlenmektedir.

Anahtar kelimeler: Demans, Evans indeksi, kallozal ag1, normal basingli hidrosefali

Abstract

Normal pressure hydrocephalus (NPH) is clinically characterized by the triad of mental deterioration, gait disturbance, and urinary incontinence. Correct
diagnosis and referral of patients is important because NPH is a potentially treatable cause of cognitive decline and should be distinguished from more
common forms of irreversible dementia. Unfortunately, it remains to be an underdiagnosed and controversial neuropsychiatric entity even in countries with
modern healthcare systems. The diagnostic process is complicated by diverse clinical presentations, especially when the classical triad is incomplete or
atypical such as with psychiatric symptoms. This manuscript aims to briefly review atypical clinical presentations of NPH as well as basic radiologic findings
associated with NPH and to outline recommendations for primary care physicians regarding diagnosis and referral.

Keywords: Callosal angle, dementia, Evans index, normal pressure hydrocephalus
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INTRODUCTION

Normal pressure hydrocephalus (NPH) is clinically
characterized by the triad of mental deterioration, gait
disturbance, and urinary incontinence (1). The inci-
dence of NPH is increasing in aging populations. Cor-
rect diagnosis and referral of patients is important be-
cause NPH is a potentially treatable cause of cognitive
decline and should be distinguished from more com-
mon forms of irreversible dementia (2-4). This brief
review aims to go over some atypical clinical presenta-
tions of NPH and basic radiologic findings associated
with it, and function as a reminder to the primary care
providers, i.e., family medicine, geriatrics, psychiatry,
and even radiology who encounter these patients be-
fore other specialties.

DEFINITION AND RELEVANT
TERMINOLOGY

As the name implies, NPH patients have enlarged
cerebral ventricles and normal opening pressures of
cerebrospinal fluid (CSF). It is a type of communicat-
ing hydrocephalus without elevated opening CSF pres-
sures where secondary causes such as trauma, prior
subarachnoid hemorrhage, and meningitis are exclud-
ed; therefore, it is also referred to as “idiopathic nor-
mal pressure hydrocephalus” in the literature. Another
term for NPH is “intermittent pressure hydrocephalus”
because there may be intermittent bouts of increased
CSF pressures, more than 20 cmH2O, detected during
repeated spinal taps (5-7).

EPIDEMIOLOGY

NPH is encountered in elderly populations, basical-
ly the older the patient the higher the risk. Prevalence
of probable NPH in prospective, population-based
studies is around 3.7% among individuals 65 years
and older; and it is significantly more frequent among
those aged 80 years and older (8.9%) than among those
younger than 80 years (2.1%) (8). Retrospective studies
from Nordic and Japanese registries show lesser prev-
alence varying between 0.2 to 5.9% with an estimated
mean of 1.5%. On the other hand, exact prevalence is
difficult to establish because a significant percentage of
NPH patients remain undiagnosed. It is assumed that
NPH remains an underdiagnosed and controversial
neuropsychiatric entity even in countries with modern
healthcare systems (3,5,9-11).

DIAGNOSTIC DIFFICULTIES AND
PSYCHIATRIC SYMPTOMS

The diagnostic process is complicated by diverse
clinical presentations, especially when the classical tri-
ad of symptoms is incomplete or atypical. In addition,
as NPH often occurs in elderly individuals prone to
various comorbidities, there is always the risk of misdi-
agnosis as other neurodegenerative diseases, especially
Alzheimer’s disease. To complicate the picture further,
there are other conditions to cause a complete triad of
symptoms; for example, vascular dementia, parkinson-
ism, Lewy body dementia, progressive supranuclear pal-
sy, multiple system atrophy, corticobasal degeneration,
neurosyphilis, and medication side effects.4,7 That may
be why symptoms of NPH are often overlooked by pri-
mary care providers at nursing homes where 20% of all
patients, or residents, have gait disturbance, 15% have
urinary incontinence and 10% have dementia (12).

Psychiatric symptoms in the setting of NPH cause
further confusion among the uninitiated primary phy-
sicians as the cognitive effects of NPH may cause a wide
spectrum of psychiatric symptomatology ranging from
mild dementia to severe late-onset psychosis. Indeed,
in patients with a classic triad, there is an increased
likelihood of psychiatric symptoms with various de-
grees of psychotic features (13). Diagnostic delays oc-
cur particularly when patients present with psychiatric
symptoms ahead of the more expected gait and urinary
disturbances (14). Non-cognitive psychiatric findings in
NPH are yet to be systematically investigated; however,
case series suggest a close association between classical
psychotic symptoms and NPH (15-17). Instances where
patients initially diagnosed and treated with late-onset
psychotic disorder or dementia experienced prompt re-
gression of psychotic symptoms following ventriculop-
eritoneal shunt surgery. In the initial clinical description
of NPH, that is about 60 years ago, severe depression
and apathy were cited as expected psychiatric symp-
toms. Accumulating evidence over time suggests an
even broader spectrum of psychiatric symptoms such
as hallucinations, ideas of reference, personality chang-
es, mania, aggression, agitated behavior, poor self-care,
blunted affect, somatic delusions, delusions of persecu-
tion or infidelity, and even akinetic mutism (18-22).

PATHOPHYSIOLOGY BEHIND
COGNITIVE DISTURBANCE

AND PSYCHIATRIC SYMPTOMS

The underlying pathophysiologic mechanism of

NPH remains controversial as various theories are try-
ing to explain the progression of symptoms. What we
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may assume so far is that NPH is an obstructive type of
communicating hydrocephalus due to reduced absorp-
tion of cerebrospinal fluid (CSF). Enlargement of ven-
tricles leads to increased intracranial pressure which
impairs perfusion and causes weakening of ventricle
walls. This in turn causes ischemia in periventricular
white matter which slows down CSF flow rate through
extracellular spaces resulting in a back-pressure effect
thereby contributing to further ventricular enlarge-
ment. This vicious cycle ends in diffuse hypoperfusion
in the prefrontal cortex, basal ganglia, and thalamus.
Whatever the exact etiology may be, the resulting tan-
gential shearing forces exerted on corticospinal tracts
and other periventricular white matter are responsi-
ble for gait disturbance and urinary problems as both
symptoms in NPH occur in the absence of primary sen-
sorimotor or cerebellar deficits (23-25). The cognitive
decline observed in NPH usually resembles subcortical
dementia types, presenting prominently with execu-
tive function deficits and memory problems which are
more associated with prefrontal structures. Therefore,
symptoms such as severe memory deficits, naming im-
pairments, agnosia, and psychiatric symptoms such as
hallucinations, delusions, poor judgment, changes in
mood, personality, and behavior, and an inability to
perceive danger should prompt consideration of NPH
in the differential diagnosis (26-27).

RECOMMENDATIONS FOR
DETECTION OF NPH
IN PRIMARY CARE SETTINGS

At present, there are two accepted guidelines regard-
ing the diagnosis of NPH, namely the American-Euro-
pean and the Japanese guidelines. Unfortunately, there
are considerable discrepancies between the two guide-

lines when diagnosing NPH and their clinical applica-
bility may sometimes be questionable (28-29). On the
other hand, recognizing NPH at the primary care level
is extremely important because it is a potentially treat-
able condition with CSF diversion such as ventriculop-
eritoneal, ventriculoatrial, or lumboperitoneal shunt
surgeries. Meta-analyses show that dementia and psy-
chiatric symptoms will be reversed in more than 75%
of patients undergoing surgery. In addition, surgical
complication rates are low even in rural hospitals. Of
particular importance is that a shorter duration of pre-
surgical symptoms, i.e., less than 6 months, is one of the
major favorable prognostic factors (4,5,30-32). There-
fore, the following recommendations and reminders
should be emphasized:

1. Do not miss the obvious cases: Any patient with
mild cognitive deterioration who also has gait distur-
bance, with or without urinary incontinence, should
be considered as possibly having NPH in the back-
ground (33).

2. Systematic work-up is essential: Diagnostic
work-up requires a thorough medical anamnesis, and
neurological examination including baseline evaluation
of cognition, assessment of gait --balance, and urinary
function. Because symptoms often have insidious onset
and progress slowly, it is important to involve family
members during clinical assessment. Considering pa-
tients’ cognitive impairment, medical jargon should be
avoided during history taking. An easy-to-understand
screening questionnaire for assessing typical symptoms
of NPH is presented in Table 1. The possible total score
is between 0 and 10 points. A score between 0 and 2
implies that NPH is unlikely. A score of 3 or higher
may indicate that the patient’s symptoms may be due
to NPH (8,34).

Table 1. An easy-to-understand screening questionnaire for assessment of typical symptoms of NPH which
comprises two questions on cognition, three questions on gait and postural stability, and two questions on urinary

continence. The number of points allocated for each positive response is given in parentheses.

Questions

Do you have difficulty remembering things? (1 point)

Do you have difficulty maintaining attention for longer periods? (1 point)

Do you feel like your feet are glued to the ground when you walk? (2 points)
Do you have difficulty keeping my balance when walking or turning around? (2 points)

Have you fallen more than once without losing consciousness? (2 points)

Have you peed on yourself? (1 point)

Have you experienced sudden urges to urinate and need to quickly find a toilet? (1 point)
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3. Strongly consider contacting radiology: Thresh-
old for ordering imaging tests should be kept lower for
suspected NPH patients. Magnetic resonance imaging
(MRI) can visualize brain anatomy with detail and does
not expose the patient to ionizing radiation. Comput-
ed tomography (CT), which utilizes ionizing radiation,
can also visualize the anatomic changes that support
NPH diagnosis. Though CT is inferior to MRI regard-
ing image detail, it has practical advantages such as
being more readily accessible and quicker to perform
compared to MRI which requires patient collaboration
and can sometimes be tedious for those with cognitive
decline. Therefore, CT is usually the initial imaging test
for NPH especially in case of the elderly individuals
with limited compliance or patience (5).

Two radiologic measurements are helpful for sup-
porting or ruling out NPH. The most used is the Evans
Index (EI) which is the ratio of maximum width of
frontal horns of lateral ventricles and maximal inter-
nal diameter of skull at the same level in axial CT or
MRI images (Figure 1). EI is accepted as marker of
ventricular volume with an EI greater than 0.30 indi-
cating pathologic ventricular enlargement. Unfortu-
nately, EI is a very rough marker of ventriculomega-
ly and varies depending on the location and angle of
the image slice. In addition, EI increases with age and
differs between men and women. Therefore, new EI

thresholds for elderly are proposed as 0.34/0.32 for
age 65-69, 0.36/0.33 for 70-74 years, 0.37/0.34 for 75-
79 years and for those aged 80-84 years 0.37/0.36, for
men and women, respectively (35,36).

The other measurement proposed as a marker of
NPH is the callosal angle (CA) which is helpful in dis-
tinguishing NPH from ex-vacuo ventriculomegaly, i.e.,
ventricular enlargement in response to brain atrophy.
CA is the angle between medial superior borders of
the left and right ventricles and is measured on a cor-
onal image perpendicular to the anterior commissure
- posterior commissure (AC-PC) plane at the level of
the posterior commissure (Figure 2). A normal CA is
typically obtuse, about 100 to 120 degrees, whereas CA
in NPH is acute, usually between 50 and 80 degrees.
Rate of response to CSF diversion surgery is higher in
patients with smaller CA (mean=59°, 95% CI 56°-63°)
compared to those with greater (mean=68°, 95% CI
61°-75°) with a cutoff value of 63° (5,7,35,37,38).

In summary, NPH is radiologically characterized by
enlargement of lateral and third ventricles that look out
of proportion to cortical sulcal enlargement and is also
associated with widening of Sylvian fissure and crowd-
ing of the vertex. This pattern, termed “disproportion-
ately enlarged subarachnoid hydrocephalus” (DESH),
helps to distinguish NPH from other causes of hydro-
cephalus (Figure 3) (4,5,7,35,39).

Figure 1. Axial CT slice in a patient with NPH. The Evans index is measured by dividing the maximal width of the frontal
horns [A-B] with the maximal internal width of the skull at the same level [C-D]. In this case Evans index is 0.40.
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Figure 2. Coronal MRI at the level of posterior commissure. The callosal angle is acute, about 50 degrees, suggesting NPH as

the cause of ventriculomegaly.

\

L T

Figure 3. Disproportionately enlarged subarachnoid hydrocephalus (DESH) pattern in a patient with NPH (A) versus ex vac-
uo ventriculomegaly as seen in other types of neurodegenerative processes (B). Both have enlarged lateral and third ventricles.
However, in NPH this is out of proportion to the cortical sulcal enlargement, and the vertex is crowded (dotted ellipse on A).
There is also a widening of Sylvian fissures (thick arrows on A). In typical brain atrophy, in contrast to NPH, CSF spaces over
the convexity near the vertex and medial cisterns are wide (arrowheads on B). Callosal angle (dashed arrows on A and B) is

acute in NPH whereas it is obtuse in ex vacuo ventricle dilation.

It is particularly important to inform the reporting
radiologist that imaging is being ordered to identify or
rule out radiologic criteria of NPH. Otherwise, subtle
changes in the brain may be overlooked or reported
as simple brain atrophy because the above-described
measurements are uncommonly used in day-to-day re-
porting. Therefore, in addition to the Evans Index, the
referring physician should specifically request the radi-
ologist to measure the callosal angle (4,5,7)

4. Do not hesitate to refer the patient: NPH re-
quires a multidisciplinary approach and involves col-

laboration between neurology, neurosurgery, physical
therapy, occupational therapy, and, in an increasing
number of centers, psychiatry. The neurologist has a
significant role in differentiating NPH from other neu-
rodegenerative diseases mentioned previously. Then
the neurosurgeon assesses the patient’s operability. The
physiotherapist analyzes the patient’s movement pat-
tern, walking, and balance skills. Occupational therapy
and neuropsychological assessment aim to map physi-
cal and cognitive impairments and activity limitations
that are typical of NPH. The physical and occupational
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therapist as well as the neuropsychologist have assess-
ment instruments available to quantify the clinical find-
ings. Therefore, referral to neurology is recommended
if a patient examined in primary care shows symptoms
and radiologic findings that give rise to suspicion of
NPH (40).

CONCLUSION

Normal pressure hydrocephalus remains under-
diagnosed, especially in cases with incomplete triad
of symptoms or with atypical cognitive changes such
as psychiatric disturbances. Its coexistence with other
more common types of dementia further complicates
the diagnostic process. On the other hand, patients sig-
nificantly benefit from CSF diversion surgery, which
also has low complication rates. Thus, NPH is a diag-
nosis that should always be kept in mind in the primary
care of the elderly. The threshold for radiologic imaging
and referral to specialist clinics should be low for its
prompt diagnosis and treatment.

Conlflict of interest: There is no conflict of interest
of the authors in this study.
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Case Report (Olgu sunumu)

Anaphylactic Reaction with The Measles-Mumps-Rubella Vaccine
in A Patient with Cow’s Milk Allergy

Inek Siitii Alerjisi Olan Bir Hastada Kizamik-Kabakulak-Kizamik¢ik Asist Ile
Anafilaktik Reaksiyon

Ummugulsum DIKICI!, Oner OZDEMIR!

! Sakarya University Training and Research Hospital, Department of Pediatric Immunology and Allergy Diseases, Sakarya, Tirkiye

Ozet

Diinya ¢apinda ¢ocuklarda en yaygin goriilen gida alerjisi inek siitii alerjisidir. Inek siitii proteinlerinden en bilinen alerjenler kazein, alfa-laktalbumin ve
beta-laktoglobulindir. Lactalbumin hidrolizat, Hindistan menseli kizamik kabakulak kizamik¢ik (MMR) asisinda stabilizator olarak kullanilir. MMR asisinin
farkli ticari formlart mevcuttur. Bir formda stabilizator olarak neomisin kullamilirken, diger formda laktalbiimin hidrolizat kullanilir. Inek siitii alerjisi ne-
deniyle izlenen ve Hindistan menseili MMR asis1 sonrasi anafilaksi gelisen bir hastay1 sunuyoruz. inek siitii anafilaksi dykiisii olan, aile saglig1 merkezinde
rutin ag1 takvimine gore asilar1 uygulanan 4 yasinda kiz hastamizin agidan 1 dakika sonra hapsirma ve oksiirme sikayeti basladi. Hasta acil servise (asidan
sonraki 10 dakika iginde) siddetli solunum sikintis1 ve interkostal ¢ekilmeler ile bagvurdu. Hastaya 5 dakika arayla 3 doz intramuskiiler adrenalin, intravenoz
feniramin ve metilprednizolon ve inhaler kisa etkili beta agonist uygulandi. Hastane basvurusundan yaklasik 40 dakika sonra semptomlar geriledi. inek
suitll anafilaksisi Oykiisii olan ve laktalbumin-spesifik immunoglobulin E degeri 61,3 kU/L olan hastamizda MMR asis1 ile anafilaktik reaksiyon gelismesi
asinin igerdigi laktalbumin ile iliskili gibi goriinmektedir. Bilinen besin alerjisi olan hastalarin takibinde aileler ve hekimler etiket okuma konusunda titiz
davranmalidir.

Anahtar kelimeler: Anafilaksi, inek siitii, laktalbiimin hidrolizati, kizamik asis1, kabakulak asist

Abstract

Objective: The most common food allergy in children worldwide is cow’s milk allergy. The most known allergens from cow’s milk proteins are casein,
alpha-lactalbumin, and beta-lactoglobulin. Lactalbumin hydrolysate is used as a stabilizer in the measles mumps rubella (MMR) vaccine originating in
India. Different commercial forms of the MMR vaccine are available. While neomycin stabilizes, lactalbumin hydrolysate is used in the other form. We
present a patient who was followed up for cow’s milk allergy and developed anaphylaxis after the MMR vaccine originating from India. A 4-year-old girl
with a history of anaphylaxis with cow’s milk whose vaccinations were applied by the routine vaccination schedule in the family health center. Sneezing
and urticaria started 1 minute after immunization. The patient presented to the emergency department (within 10 minutes after vaccination) with severe res-
piratory distress and intercostal retractions. The patient was administered three doses of intramuscular adrenaline, 5 minutes apart, intravenous pheniramine
and methylprednisolone, and a nebulizer short-acting beta agonist. Symptoms regressed approximately 40 minutes after hospitalization. In our patient with
a history of cow’s milk anaphylaxis and lactalbumin-specific immunoglobulin E value of 61.3 kU/L, anaphylactic reaction with MMR vaccine seems to
be related to the lactalbumin contained in the vaccine. Families and physicians should be meticulous about reading labels in the follow-up of patients with
known food allergies.

Keywords: Cow’s milk, anaphylaxis, lactalbumin hydrolysate, measles mumps, rubella vaccine
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INTRODUCTION

The incidence of food allergies is increasing world-
wide. Studies have shown that the frequency of food
allergies in the pediatric age group is between 1% and
10% (1). Cow’s milk allergy is the most common food
allergy in children. Its incidence in early childhood is
approximately 3% (2). Cow’s milk contains at least 20
protein components that induce antibody production.
The most commonly known are casein and whey pro-
teins. Caseins make up 76%-86% of cow’s milk protein.
Whey proteins contain a-lactalbumin, p-lactoglobulin,
bovine serum albumin, bovine immunoglobulins, and
small amounts of lactoferrin, transferrin, lipase, and
esterase proteins (3). Lactalbumin hydrolysate is ob-
tained from whey and acts as an adjuvant in vaccines,
increasing the immune response to the antigen (4).

In the vaccination program of the Ministry of Health
in Tiirkiye, the measles mumps rubella (MMR) vaccine
is administered in the 12th and 48th months, with an
additional dose in the 9th month in regions with ep-
idemic risk (5). The MMR vaccine is imported to our
country under different brands, which use different sta-
bilizers. Some strains in the Priorix® vaccine are pro-
duced in chicken embryo cells. The MMR vaccine pro-
duced by the Serum Institute of India contains partially
hydrolyzed gelatin, sorbitol, L-histidine, L-Alanine,
tricine, L-arginine hydrochloride, and lactalbumin hy-
drolysate as stabilizers.

Our article presents a patient with severe cow’s milk
allergy who continues on a cow’s milk diet and had an-
aphylaxis after the MMR vaccine.

CASE REPORT

A 4-year-old female patient followed up with a cow’s
milk protein allergy. There has been a history of ana-
phylaxis against cow’s milk during a food challenge test
performed when she was two years old. The patient
developed urticaria 15 minutes after drinking 50 ml of
milk in the 6th step of the test, followed by sneezing,
coughing, and wheezing. The patient was accepted as

anaphylaxis, and the test was terminated. Adrenaline
was administered intramuscularly, and pheniramine
was administered intravenously. The patient’s symp-
toms regressed. An adrenaline autoinjector report was
issued. Cow’s milk diet was continued.

The patient was called from the family health center
for the routine vaccination schedule, and vaccinations
were made. She started sneezing and urticaria 1 minute
after the vaccine. Then she said that her throat was sore,
and she started coughing. Within 5 minutes, she fainted
slightly. The family could not apply the adrenaline auto-
injector because they did not have it. When the patient
came to the emergency room (within 10 minutes after
vaccination), she had severe respiratory distress and in-
tercostal retractions. Oxygen saturation was measured
at 76%. Her blood pressure is normal. The patient was
considered anaphylaxis because she developed two sys-
temic findings, such as urticaria and respiratory distress,
after contact with an agent to which she was not known
to be allergic. The patient was administered three doses
of intramuscular adrenaline, intravenous pheniramine,
and methylprednisolone, salbutamol nebulizer with an
interval of 5 minutes. The emergency physician con-
sulted the patient by telephone. The patient’s symptoms
regressed approximately 40 minutes after admission to
the hospital. The patient was discharged after 24 hours
of hospitalization.

The family physician who administered the vaccine
to the patient was reached. It was learned that the pa-
tient received the MMR vaccine from India. It was stat-
ed in the package insert of the vaccine that it contains
lactalbumin hydrolysate as a stabilizer. The patient’s al-
pha-lactalbumin-specific IgE value during anaphylaxis
was 61.3 kU/L (negative: <0.35 kU/L) (Table 1). Our
patient had no history of symptoms caused by eggs and
gelatin-containing foods (e.g., gelibon).

Permission was obtained from the family to share
the patient’s laboratory results and clinic. The family
stated they were very sorry that they did not carry the
adrenaline autoinjector and that the vaccine contained
milk protein.

Table 1. Cow’s Milk Specific Ige Values of The Patient

Beta Lactoglobulin (kU/L)** | Alpha Lactalbumin (kU/L)** | Casein (kU/L)** | Cow’s milk (kU/L)**
23.9.2020 8,58 8.04 - -
25.11.2022 14,3 ; . -
12.1.2023% 9,9 61,3 27,5 49,2
6.4.2023 19,8 86,8 50,8 >100

* The last values measured before anaphylaxis. The patient was vaccinated on 13.2.2023 and had anaphylaxis.
**Reference value: negative: <0,35 kU/L, positive: >0,35 kU/L
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The vaccine company was informed about the side
effects caused by the vaccine through the Turkish Phar-
macovigilance Center.

DISCUSSION

MMR vaccine is included in our country’s routine
childhood vaccination program and many other coun-
tries. It provides immunity against vaccine-preventa-
ble diseases. Since it is a live vaccine administered to
millions of children in repeated doses, close studies are
conducted on the allergy and side effect profile. Shu et
al. conducted a study to prospectively monitor adverse
events following mass measles vaccinations in China.
Reactions were divided into allergic reactions and se-
rious adverse events. The incidence of anaphylaxis re-
action was estimated at 6.5 per million for the attenu-
ated measles vaccine. Out of 14.3 million vaccinations,
1 case of acute disseminated encephalomyelitis, idio-
pathic thrombocytopenic purpura, and 28 cases of He-
noch-Schonlein purpura cases were reported. The total
incidence of serious adverse events after vaccination
was 2.14 per million doses (6).

Allergic reactions that may occur with the MMR
vaccine in children with egg allergy are more known.
Priorix®vaccine consists of live attenuated measles vi-
rus (Schwarz), live attenuated mumps virus (RIT 4385,
derived by Jeryl Lynn), and live attenuated rubella virus
(Wistar RA 27/3). The first two strains were produced
in chicken embryo cells and may contain egg protein.
Until now, many studies have evaluated the relation-
ship between egg allergy and the MMR vaccine. It was
concluded that the MMR vaccine can be administered
without hospitalization if there is no history of egg an-
aphylaxis in patients with egg allergy who have not re-
acted to the previous vaccine (7-9).

In a case series from our country, Yavuz et al. re-
ported that anaphylaxis developed after MMR vaccine
administration in three infants with cow’s milk and
egg allergy. It was stated that these cases were followed
without symptoms with milk and egg elimination, and
they had anaphylaxis immediately after vaccination
with the MMR vaccine (Serum Institute, Hadapsar,
Pune, India). The authors suggested that egg-specific
IgE levels were low in two cases, egg allergies returned
to normal over time, and the reactions seen in children
were unrelated to possible egg protein found in the vac-
cine. Ultimately, the authors stated that another vaccine
molecule could cause the reactions (10).

Caseins are suspended in the micelle complex
and presented to the immune system through Peyer’s
patches. At the same time, whey proteins quickly pass

through the intestinal epithelium due to their easily sol-
uble feature. As a result, caseins have more significant
potential to induce antibody response, including IgE,
than whey proteins; however, when looking at animal
models sensitive to casein and whey protein, the pos-
sibility of triggering a systemic allergic reaction after
re-exposure to whey proteins is higher than caseins.
This is probably due to the rapid absorption of whey
proteins from the intestinal epithelium (3). Formulas
with whey hydrolysate, once given to children with
cow’s milk allergy, are no longer preferred because they
cause allergic reactions in children. Ragno et al. showed
that two of 15 children with cow’s milk allergy experi-
enced an allergic reaction to a formula containing lac-
talbumin hydrolysate (11). Nilsson et al. reported that a
three-year-old child was allergic to a formula contain-
ing lactalbumin hydrolysate (12).

In another article, Uysal et al. reported that their
9-month-old patient with cow’s milk allergy developed
anaphylaxis with the MMR vaccine (Serum Institute,
Hadapsar, Pune, India). The authors think that the low
milk protein level, lactalbumin hydrolysate, in the vac-
cine causes anaphylaxis in the patient (13). Like Uysal
et al., we believe that the anaphylactic reaction with the
MMR vaccine (Serum Institute, Hadapsar, Pune, India)
in our patient with milk allergy is related to the content
of lactalbumin hydrolysate in the vaccine.

It is a known fact that food allergies increase gradu-
ally in childhood. We recommend not using nutritional
proteins as a stabilizer in childhood vaccines. In addi-
tion, families and physicians of children with food al-
lergies should read the label, and families of children
with a previous history of food-related anaphylaxis
should be cautious about carrying an adrenaline auto-
injector with them.

Conlflicts of Interest: None

Consent Form: An informed consent form was tak-
en from the patient’s family.
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