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co-authors.

All those designated as authors should meet all of the four criteria
for authorship, and all who meet the four criteria should be identified
as authors. Those who do not meet all of the four criteria should be
acknowledged in the title page of the manuscript.

The Turkish Journal of Pediatric Disease requires corresponding
authors to submit a signed and scanned version of the authorship
contribution form (available for download through https://dergipark.
org.tr/en/pub/tchd) during the initial submission process in order to act
appropriately on authorship rights and to prevent ghost or honorary
authorship. If the editorial board suspects a case of “gift authorship,”
the submission will be rejected without a further review. As a part of the
submission of the manuscript, the corresponding author should also
send a short statement declaring that he/she accepts to undertake
all of the responsibility for the authorship during the submission and
review stages of the manuscript.

The Turkish Journal of Pediatric Disease requires and encourages the
authors and the individuals who involved in the evaluation process of
submitted manuscripts to disclose any existing or potential conflicts
of interests, including financial, consultant, and institutional, that
might lead to the potential bias or a conflict of interest. Any financial
grants or other supports received for the submitted study from
individuals or institutions should be disclosed to the Editorial Board.
To disclose a potential conflict of interest, the ICMJE Potential Conflict
of Interest Disclosure Form should be filled in and submitted by all of
the contributing authors. Cases of the potential conflict of interest of
the editors, authors, or reviewers are being resolved by the journal’s
Editorial Board within the scope of COPE and ICMJE guidelines.

The Editorial Board of the journal handles all of the appeal and
complaint cases within the scope of COPE guidelines. In such cases,
authors should get in direct contact with the editorial office to regard
their appeals and complaints. When needed, an ombudsperson may
be assigned to resolve cases that cannot be resolved internally. The
Editor in Chief is the final authority in the decision-making process for
all of the appeals and complaints.

When submitting a manuscript to the Turkish Journal of Pediatric
Disease, authors should accept to assign the copyright of their
manuscript to the Turkish Journal of Pediatric Disease. If authors
rejected for publication, the copyright of the manuscript will be
assigned back to the authors. The Turkish Journal of Pediatric Disease
requires each submission to be accompanied by a Copyright Transfer
and Acknowledgement of Authorship Form (available for download at
https://dergipark.org.tr/en/pub/tchd). When using previously published
content including figures, tables, or any other material in both of the



Turkish Journal of Pediatric Disease / Tiirkiye Cocuk Hastaliklar1 Dergisi

Vol./Cilt. 17, No. 4, 2023

print and electronic formats, authors must obtain permission from the
copyright holder. Legal, financial and criminal liabilities in this regard
belong to the author(s).

Statistical analysis to support the conclusions are usually necessary.
Statistical analyses must be conducted in accordance with the
international statistical reporting standards (Altman DG, Gore SM,
Gardner MJ, Pocock SJ. Statistical guidelines for contributors to
medical journals. Br Med J 1983: 7; 1489-93). Information about the
statistical analyses should be provided with a separate subheading
under the Materials and Methods section and the statistical software
that was used during the process must be specified certainly.

Statements or opinions expressed in the manuscripts published
in the Turkish Journal of Pediatric Disease reflect the views of the
author(s) and not the opinions of the editors, the editorial board, or the
publisher; the editors, the editorial board, and the publisher disclaim
any responsibility or liability for such materials. The final responsibility in
regard to the published content rests with the authors.

MANUSCRIPT PREPARATION

The manuscripts should be prepared in accordance with the
ICMJE-Recommendations for the Conduct, Reporting, Editing, and
Publication of Scholarly Work in Medical Journals (updated in May
2022 - http://www.icmje.org/recommendations).

CONSORT Randomised controlled trials

STROBE Observational epidemiological research
STARD Diagnostic accuracy

PRISMA Systematic reviews and meta-analysis
ARRIVE Experimental animal studies

TREND Non-randomized public behavior

Manuscripts can only be submitted through the journal’s online
manuscript submission and evaluation system, available at

www.dergipark.org.tr/en/journal/2846/submission/step/manuscript/
new. Manuscripts submitted via any other medium will not be
evaluated.

Manuscripts submitted to the journal will go firstly through a technical
evaluation process where the editorial office staff will ensure that the
manuscript has been prepared and submitted in accordance with
the journal’s guidelines. Submissions not conforming to the journal’s
guidelines will be returned to the submitting author with the technical
correction requests.

Authors are required to submit the following:
Copyright Transfer and Acknowledgement of Authorship Form and

ICMJE Potential Conflict of Interest Disclosure Form (should be filled in
by all of the contributing authors) during the initial submission. These
forms are available for downloading at www.dergipark.org.tr/en/pub/
tchd.

Manuscripts should be written using Microsoft Word™ (2010 and
higher) software, in Times New Roman, 12 point size and double line
spacing. There should be 2 cm margins on all sides on the pages.
“System International” (Sl) units should be used in manuscripts. Tables
and graphics should be cited in the text. Abbreviations can be used
provided that they are written openly at the first place they appear in
the abstract and text, and the abbreviation is given in parentheses.

In the article, when giving the mean and percentile, 2 digits should be
used after the decimal point (such as 231.69 or 231.70, instead of
231.7). In the representations other than integers, two digits should
be written after the dot, and in the representation of statistical values
(such as p, r, t, z values), three digits should be written after the dot.
In the presentation of p values, instead of p<0.05 or p>0.05, the full p
value should be given with three digits after the dot (eg p=0.029) with
the test statistic. If this value is less than one thousandth, it should be
displayed as p<0.001.

Preparation of the Manuscript Title page:

Title page should be submitted for all of the submissions and
this page should include:

Title page of the manuscript should include the English title of the
article. The title page should include the authors’ names, degrees,
ORCID number and the institutional/professional affiliations, a short
title (max 50 character), abbreviations, financial disclosure statement,
and the conflict of interest statement. For manuscripts sent by the
authors in Turkey, a title in Turkish is also required. If a manuscript
includes authors from more than one institution, each author’s name
should be followed by a superscript number that corresponds to this/
her institution, which is listed separately. Please provide a contact
information for the corresponding author, including name, e-mail
address, and telephone and fax numbers.

Important Notice: The title page should be submitted separately.

Keywords: Each submission must be accompanied by a minimum
of three to a maximum of six keywords for subject indexing at the
end of the abstract. The keywords should be listed in full without
abbreviations. The keywords should be selected from the National
Library of Medicine, Medical Subject Headings database (https://
www.nlm.nih.gov/mesh/MBrowser.html). For manuscripts sent by the
authors in Turkey, key words in Turkish are also required.

MANUSCRIPT TYPES

Original Articles:

Word count: up to 3,500 (Introduction, Methods, Results, Discussion)
Title: maximum of 20 words

Structured abstract: up to 250 (Objective, Materials and Methods,
Results and Conclusion)

Keywords: 3-6 word, listed in alphabetical order.
Figures and tables: are not limited, but must be justified thoroughly
References: up to 40

Original articles should include; English title, English structured
abstract (structured as, English key words. If the article is in Turkish,
Turkish title and English title, Turkish structured summary and English
summary (structured as Purpose, Material and Method, Conclusion
and Discussion), Turkish and English keywords are required.

for most readers, reading the abstract first, is critically important.
Moreover, various electronic databases integrate only abstracts into
their index, so important findings should be presented in the abstract.

The other sections of the manuscript should include Introduction,
Materials and Methods, Results, Discussion, Acknowledgement (if
required) and References. All sections of the manuscripts should start
on anew page.

Review Articles:
Word count: up to 5000

Abstract: up to 500 (Objective, Materials and Methods, Results and
Conclusion)

Keywords: 3-6 word, listed in alphabetical order.
Figures and tables: are not limited, but must be justified thoroughly
References: up to 80

Review articles are comprehensive analyses of the specific topics
in medicine, which are written upon the invitation due to extensive
experience and publications of authors on the review subjects.
All invited review articles will also undergo peer review prior to the
acceptance.

Review articles should include; English title, English abstract and
English key words. For manuscripts sent by authors in Turkey, a
Turkish title, Turkish abstract and Turkish key words are also required.

Case Reports:
Word count: up to 2000
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Abstract: up to 200

Keywords: 3-6 word, listed in alphabetical order.
Figures and tables: total 5

References: up to 15

There is a limited space for the case reports in the journal and
reports on rare cases or conditions that constitute challenges in the
diagnosis and the treatment, those offering new therapies or revealing
knowledge that are not included in the literature, and interesting and
educative case reports are being/ will be accepted for publication. The
text should include Introduction, Case Presentation and Discussion.

Case reports should include; English title, English abstract and English
key words. For manuscripts sent by authors in Turkey, a Turkish title,
Turkish abstract and Turkish key words are also required.

Letters to the Editor:
Word count: up to 1500
Figures and tables: total 3
References: up to 15

This type of manuscript discusses about the important parts,
overlooked aspects, or lacking parts of the previously published
article. Articles on subjects within the scope of the journal that might
attract the readers’ attention, particularly educative cases, may
also be submitted in the form of a Letter to the Editor. Readers can
also present their comments on published manuscripts in the form
of a Letter to the Editor. An abstract and Keywords should not be
included. Tables, Figures, Images, and other media can be included.
The text should not include subheadings. The manuscript that is being
commented on, must be properly cited in this manuscript.

Letters to the Editor should include; English title. For the letter to the
editor sent by authors in Turkey, a Turkish title also required.

Study Protocols:

The Turkish Journal of Pediatric Disease welcomes study protocols
to improve the transparency of research and inform the scholarly
community about the trials that are being underway. Publication
decision of study protocols will be by editorial decision. Study
protocols for the pilot or feasibility studies are not generally taken into
consideration.

Study protocol articles should follow the SPIRIT guidelines that provides
a detailed account of the hypothesis, rationale, and methodology
of the study. All study protocols must provide an Ethics Committee
Approval. All protocols for the clinical trials require a trial registration
number and the date of registration.

Tables

Tables should be included in the main document, presenting after the
reference list, and they should be numbered consecutively in the order
they are referred in the main text. A descriptive title must be placed
above the tables. Abbreviations used in the tables should be defined
below the tables by the footnotes (even if they were defined within the
main text). Data presented in the tables should not be a repetition of
the data presented within the main text but should be supporting the
main text. The following symbols should be used for abbreviations in
sequence: *, 1, £, §, I, 1, **, 11, $.

Figures and Figure Legends

Figures, graphics, and photographs should be submitted as separate
files (in TIFF or JPEG format) through the submission system. The
files should not be embedded in a Word document or in the main
document. When there are figure subunits, the subunits should not
be merged to form a single image. Each subunit should be submitted
separately through the submission system. Images should not be
labeled (a, b, ¢, etc.) to indicate figure subunits. Thick and thin arrows,
arrowheads, stars, asterisks, and similar marks can be used on the
images to support figure legends. Like the rest of the submission,

the figures should also be blind. Any information within the images
that may indicate an individual or an institution should be blinded. The
minimum resolution of each submitted figure should be 300 DPI. To
prevent delays in the evaluation process, all submitted figures should
be clear in resolution and large size (minimum dimensions: 100 x 100
mm). Figure legends should be listed at the end of the main document.

All acronyms and abbreviations used in the manuscript should be
defined at first use, both in the abstract and in the main text The
abbreviation should be provided in parentheses following the definition.

When a drug, product, hardware, or software program is mentioned
within the main text, product information, including the name of
the product, the producer of the product, and city and the country
of the company (including the state if in USA), should be provided
in parentheses as in the following format: The skin prick tests were
performed using a multi-prick test device (Quantitest, Panatrex Inc,
Placentia, California, USA).

All references, tables, and figures should be referred in the main text,
and they should be numbered consecutively in the order that they are
referred in the main text.

Limitations, drawbacks, and the shortcomings of original articles
should be mentioned in the Discussion section before the conclusion
paragraph.

REFERENCES

While citing publications, the preference should be given to the latest,
most up-to-date publications. Authors should avoid using references
that are older than ten years. The limit for the old reference usage is
20% in the journal. If an ahead-of-print publication is cited, the DOI
number should be provided. Authors are responsible for the accuracy
of the references. Reference numbers should be indicated at the end
of the sentences in the text as superscripts and references should be
numbered consecutively in the order that they are mentioned in the
text. Journal names should be abbreviated as listed in “Index Medicus”
or in “ULAKBIM/Turkish Medical Index”. References should be typed in
consistence with the following examples. Native references should be
used as much as possible.

If the reference is a journal;

Author(s)” surname and initial(s) of the first name (all authors if the
number of authors are 6 or less, first 6 authors if the number of authors
of an article is more than 6 followed by “ve ark.” in Turkish references
and “et al.” in international references). Title of the article, title of the
manuscript abbreviated according to Index Medicus

(http://www.ncbi.nlm.nih.gov/sites/entrez/query.fcgi?db=nimcatalog).
Year;Volume:First and last page number.

Example: Benson M, Reinholdt J, Cardell LO. Allergen-reactive
antibodies are found in nasal fluids from patients with birch polen-
induced intermittent allergic rhinitis, but not in healthy controls. Allergy
2003;58:386-93.

If the reference is a journal supplement;

Author(s)” surname and initial(s) of the first name. Title of the article.
Title of the manuscript abbreviated according to Index Medicus (http://
www.ncbi.nim.nih.gov/sites/entrez/query.  fcgi?db  =nimcatalog).
Year;Volume (Suppl. Supplement number): First and last page number.
Example: Queen F. Risk assessment of nickel carcinogenicity and
occupational lung cancer. Envirol Health Perspect 1994;102 (Suppl.
1):S2755-S2782.

If the reference is a book;

Author(s)’ surname and initial(s) of the first name. Title of the book.
Edition number. City of publication; Publisher, Year of Publication.

Example: Ringsven MK, Bond N. Gerontology and leadership skills for
nurses. 2" ed. Albany, NY: Delmar Publishers, 1996.

If the reference is a book chapter;

Surname and initial(s) of the first name of the author(s) of the chapter.
Title of the chapter. In: Surname and initial(s) of the first name(s) of
the editor(s) (ed) or (eds). Title of the book. Edition number. City of
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publication: Publisher, Year of publication: First and last page numbers
of the chapter.

Example: Phillips SJ, Whistant JP. Hypertension and stroke. In: Laragh
JH, Brenner BM (eds). Hypertension: Pathophysiology, Diagnosis and
Management. 2" ed. New York: Raven P, 1995:466-78.

If the reference is a conference paper presented in a meeting;

Author(s)” surname and initial(s) of the first name (all authors if the
number of authors are 6 or less, first 6 authors if the number of authors
of a conference paper is more than 6 followed by “et al.”. Title of the
conference paper, If applicable In: Surname and initial(s) of the first
name(s) of the editor(s) (ed) or (eds). Title of the abstract book. Title
of the meeting; Date; City of the meeting; Country. Publisher; Year:
Page numbers.

Example: Bengtsson S, Solheim BG. Enforcement of data protection,
privacy and security in medical informatics. In: Lun KC, Degoulet P,
Piemme TE, Reinhoff O (eds). MEDINFO 92. Proceedings of the 7
World Congress on Medical Informatics; 1992 Sep 6-10; Geneva,
Switzerland. North-Holland; 1992: 1561-5.

If the reference is an online journal:

Author(s)” surname and initial(s) of the first name (all authors if the
number of authors are 6 or less, first 6 authors if the number of authors
of an article is more than 6 followed by “ve ark.” in Turkish references
and “et al.” in international references).Title of the article, title of the
manuscript abbreviated according to Index Medicus Year; Volume
(Number). Available from:URL address. Accessed date:day.month.
year.

Example: Arrami M, Garner H. A tale of two citations. Nature
2008;451(7177): 397-9. Available from: URL:www.nature.com/nature/
journal/v451/n7177/full/451397a.html. Aaccessed 20 January 2008.
If the reference is a website:

Name of the web site. Access date. Available from: address of the
web site.

Example: Centers for Disease Control and Prevention (CDC). Acsess
date: 12 March 2013. Available from: http://www.cdc.gov/

If the reference is a thesis:

Author’s surname and initial of the first name. Title of the thesis (thesis).
City; Name of the university (if it is a university); Year.

Example: Ozdemir O. Fibrilin-1 gene polymorhism and risk of mitral
valve disorders. (Thesis). Ankara: Gazi University, 20086.

REVISIONS

When submitting a revised version of a paper, the author must submit
a detailed “Response to the reviewers” that states point by point
how each issue were raised by the reviewers, and where it can be
found (each reviewer’s comment, followed by the author’s reply and

line numbers where the changes have been made) as well as an
annotated copy of the main document. Revised manuscripts must
be submitted within 30 days from the date of the decision letter.
If the revised version of the manuscript is not submitted within the
allocated time, the revision option may be cancelled. If the submitting
author(s) believe that additional time is required, they should request
this extension before the initial 30-day period is over.

Accepted manuscripts are copy-edited for the grammar, the
punctuation, and the format. Once the publication process of a
manuscript is completed, it will be published online on the journal’s
webpage as an ahead-of-print publication before being included in
it’s scheduled issue. A PDF proof of the accepted manuscript will be
sent to the corresponding author and their publication approval will
be requested within 2 days of their receipt of the proof.

CHANGE OF AUTHORSHIP AND WITHDRAWAL REQUEST
Change of Authoship

Any request to change the author list after submission, such as a
change in the order of the authors or the deletion or the addition of
author names, is subject to the Editorial Board’s approval. To obtain
this approval, please find and complete the change of authorship
form on the Journal’s website and send it to the Journal’s office.
This form should include the following information: The reason for
the change of authorship signatures of all authors (including the new
and/or removed author)

Please note, if you are adding or removing author/authors, a new
copyright transfer form signed by all authors should also be sent to
the editorial office after the Editorial Board approves the change of
the authorship.

Withdrawal Policy

Turkish Journal of Pediatric Disease is committed to provide high
quality articles and uphold the publication ethics to advance the
intellectual agenda of science. We expect our authors to comply
mbestly with the practice in publication ethics as well as in the
quality of their articles.

Withdrawal of a manuscript will be permitted only for the most
compelling and unavoidable reasons. For the withdrawal of a
manuscript, authors need to submit an “Article withdrawal Form”,
signed by all of the authors mentioning the reason for withdrawaling
to the Editorial Office. The form is available at the web page of the
journal. Authors must not assume that their manuscript has been
withdrawn until they have received appropriate notification to this
effect from the editorial office.

In a case where a manuscript has taken more than six months’ time
for the review process, that this allows the author for withdrawing
the manuscript.

YAZARLAR IiCiN BILGI

Turkiye Cocuk Hastalklari Dergisi, Ankara Sehir Hastanesi Cocuk
Hastanesi'nin agik erisimli bilimsel yayindir. Dergi bagimsiz, tarafsiz ve
Gift-kdr hakemlik ilkelerine uygun olarak yayinlanir. Dergi iki ayda bir
yayinlanmaktadir (Ocak Mart, Mayis, Temmuz, EylUl, Kasim)

Tirkiye Cocuk Hastaliklari Dergisi'nde orijinal makale, derleme, olgu
sunumu, editdryal, galisma yontemi, kisa rapor, kitap incelemeleri,
biyografiler ve editére mektup yayinlanmaktadi. Ayrica pedatrik
cerrahi, dis hekimligi, halk saglidi, genetik, cocuk ve ergen psikiyatrisi
ve hemsirelik konularinda makaleler yayinlanabilir. Tirkiye Cocuk
Hastaliklari Dergisi’nin yayin dili ingilizcedir.

Derginin yayin ve yayin sUregleri, Dinya Tibbi Editérler Dernegi
(World Association of Medical Editors (WAME)), Yayin Etigi Komitesi

(Committee on Publication Ethics (COPE)), Uluslararasi Tibbi Dergi
Editorleri Konseyi (International Council of Medical Journal Editors
(ICMJE)), Bilim Editérleri Konseyi (Council of Science Editors (CSE)),
Avrupa Bilim Editérleri Birligi (EASE) ve Ulusal Bilgi Standartlari
Organizasyonu (National Information Standards Organization (NISO)
(NISO)) kurallarina uygun olarak sekillendiriimistir. Dergi, Bilimsel
Yayincilkta Seffaflk ve En lyi Uygulama llkelerine (Principles of
Transparency and Best Practice in Scholarly Publishing (doaj.org/
bestpractice)) uygundur.

Yazilarin yayina kabull icin en énemli kriterler 6zgunltk, yUksek
bilimsel kalite ve atif potansiyelidir. Degderlendirme i¢in génderilen
yazilar daha 6nce elektronik veya basill bir ortamda yayinlanmamis
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olmalidir. Dergi, degerlendirimek Uzere baska bir dergiye génderilen
ve reddedilen yazilar hakkinda bilgilendiriimelidir. Onceki inceleme
raporlarinin sunuimasi degerlendirme strecini hizlandiracaktir. Kongre
ve toplantlarda sunulan yazlarda yazinin sunuldugu toplantinin
kongrenin adi, tarihi ve yeri de dahil olmak tzere ayrintili bilgi ile birlikte
sunulmalidir.

Turkiye Cocuk Hastalklan Dergisi'ne génderilen yazilar gift kor
hakemlik sUrecinden gegecektir. Her bir yazi tarafsiz bir degerlendirme
sUreci saglamak icin alanda uzman en az iki harici, bagimsiz hakem
tarafindan incelenecektir. Bas editor, tim basvurular igin karar alma
sUrecindeki nihai otoritedir. TuUrkiye Cocuk Hastaliklari Dergisi'nde
yayinlanmak Uzere kabul ediimis makaleler kabul tarihleri dikkate
alinarak her sayida en az 10 orijinal makale olacak sekilde yayin
sirasina alinir. Degerlendirimek Uzere hakemlere génderilen makaleler
tim yonleri (6zgunlik, yiksek bilimsel kalite ve atif potansiyeli) dikkate
alinarak hakemler, alan editérl ve editér tarafindan oncelikli olarak
yayinlanmaya aday bir makale olarak degerlendirilir ise bir sonraki
sayida o say! icin atanmis makalelere ek olarak yayinlanma énceligi alir.

Yazarlardan deneysel, klinik ve ilag ¢alismalari ve bazi vaka raporlari igin
gerekirse, etik kurul raporlari veya esdeger bir resmi belge istenecektir.
insanlar Uizerinde yapilan deneysel arastirmalarla ilgili yazilar igin, hasta
ve gontlltilerin yazil bilgilendirilmis olurlarinin alinabilecedi prosedurlerin
ayrintili bir agiklamasinin ardindan elde edildigini gdsteren bir ifade
eklenmelidir. Hayvanlar Gzerinde yapilan ¢alismalarda, hayvanlarin aci
ve istiraplarini énlemek igin alinan énlemler agikga belirtilmelidir. Hasta
onami, etik komite adi ve etik komite onay numarasi hakkinda bilgi
de makalenin Materyal-Metod boéliminde belirtiimelidir. Hastalarin
anonimiiklerini dikkatiice korumak yazarlann sorumlulugundadir. Hastalarin
kimligini ortaya cikarabilecek fotograflar igin, hasta veya yasal temsilcisi
tarafindan imzalanan bultenler eklenmelidir.

Tum basvurular intihal arastirimasi icin yazilimsal olarak (iThenticate by
CrossCheck) taranir.

intihal, atif maniptilasyonu ve gercek olmayan verilerden stiphelenilmesi
veya arastirmalarin kottye kullaniimasi durumunda, yayin kurulu COPE
yonergelerine uygun olarak hareket eder.

Yazar olarak listelenen her bireyin Uluslararasi Tip Dergisi Editorleri
Komitesi (ICMJE - www.icmje.org) tarafindan &nerilen yazarlik
kriterlerini karsilamasi gerekir. ICMJE yazarlgin asagidaki 4 kritere
dayanmasini énerir:

1. Calismanin tasarimi, verilerin elde edilmesi, analizi veya yorumlanmasi

2. Dergiye gonderilecek kopyanin hazilanmasi veya bu kopyayinin
icerigini bilimsel olarak etkileyecek ve ileriye gotlrecek sekilde katki
saglanmasi

3. Yayinlanacak kopyanin son onayi.

4. Calismanin tim boélumleri hakkinda bilgi sahibi olma ve tim bélumleri
hakkinda sorumlulugu alma

Bir yazar, yaptigi cgalismanin boélimlerinden sorumlu olmanin yani
sira, galismanin diger belirli bdélumlerinden hangi ortak yazarlarin
sorumlu oldugunu bilmeli ayrica yazarlar, ortak yazarlarinin katkilarinin
bUtinligune gtvenmelidir.

Yazar olarak atananlarin timd yazarlk icin dort kriteri de kargilamali
ve dort kriteri karsilayanlar yazar olarak tanimlanmalidir. Dért kriterin
timind  karsllamayanlara makalenin  baslk sayfasinda tesekkir
edilmelidir.

Yazi gbnderim asamasinda ilgili yazarlarin, yazarlk katki formunun
imzall ve taranmis bir versiyonunu (https://dergipark.org.tr/en/pub/
tchd adresinden indirilebilir) Turkiye Cocuk Hastaliklari Dergisi'ne
géndermesini gerektirir. Yayin kurulu yazarlk sartarini karsilamayan
bir kisinin yazar olarak eklendiginden sliphe ederse yazi daha fazla
incelenmeksizin reddedilecektir. Makalenin génderilmesi asamasinda

bir yazar makalenin génderimesi ve gbzden gegirimesi asamalarinda
tim sorumlulugu Ustlenmeyi kabul ettigini bildiren kisa bir agiklama
goéndermelidir.

Tarkiye Cocuk Hastaliklar Dergisi’ne gonderilen bir calisma icin
bireylerden veya kurumlardan alinan mali hibeler veya diger destekler
Yayin Kuruluna bildirilmelidir. Potansiyel bir ¢ikar catismasini bildirmek
icin, ICMJE Potansiyel Cikar Catismasi Bildirim Formu, katkida bulunan
tim yazarlar tarafindan imzalanmali ve gdénderimelidir. Editorlerin,
yazarlarin veya hakemlerin cikar catismasi olasiligi, derginin Yayin Kurulu
tarafindan COPE ve ICMJE yonergeleri kapsaminda géztimlenecektir.

Derginin  Yayin Kurulu, tUm itiraz durumlarini COPE kilavuzlari
kapsaminda ele almaktadir. Bu gibi durumlarda, yazarlarin itirazlar
ile ilgili olarak yaz isleri burosu ile dogrudan temasa gegmeleri
gerekmektedir. Gerektiginde, dergi icinde ¢ozllemeyen olaylar
¢ozmek icin bir kamu denetgisi atanabilir. Bas editor itiraz durumlarinda
karar aima surecinde alinacak kararlarla ilgili nihai otoritedir.

Yazarlar Turkiye Cocuk Hastaliklar Dergisi’ne bir yazi génderirken,
yazilarin telif haklarini Turkiye Cocuk Hastaliklari Dergisi'ne devretmis
olmayi kabul ederler. Yayinlanmamak Uzere reddedilirse veya herhangi
bir sebepten yazi geri cekilirse telif hakki yazarlara geri verilir. TUrk
Turkiye Cocuk Hastaliklari Dergisi'ne ait Telif Hakki Devri ve Yazarlk
Formlari (https://dergipark.org.tr/tr/pub/tchd adresinden indirilebilir).
Sekiller, tablolar veya diger basii materyaller de dahil olmak Uzere
basili ve elektronik formatta daha dnce yayinlanmis icerik kullaniliyorsa
yazarlar telif haklar sahiplerinden gerekli izinleri almalidir. Bu konudaki
hukuki, finansal ve cezai yukimlUlikler yazarlara aittir.

Yazilarin sonuglarnin rapor edilemesi sirasinda genellikle istatistiksel
analizler gereklidir. Istatistiksel analizler uluslararasi istatistik raporlama
standartlarina uygun olarak yapilmalidir (Altman DG, Gore SM, Gardner
MJ, Pocock SJ. Tip dergilerine katkida bulunanlar icin istatistiksel
yonergeler. Br Med J 1983: 7; 1489-93). Istatistiksel analizler hakkinda
bilgi, Materyal ve Metot béliminde ayn bir alt baslik ile aciklanmali ve
bu sUregte kullanilan istatistiksel yaziimlar mutlaka belirtiimelidir.

Turkiye Cocuk Hastalklari Dergisi’nde yayinlanan yazilarda belitilen
ifade veya gorUgsler, editorlerin, yayin kurulunun veya yayincinin
goruslerini yansitmaz; editdrler, yayin kurulu ve yayinci bu tir materyaller
icin herhangi bir sorumluluk veya yukimltlik kabul etmez. Yayinlanan
icerikle ilgili nihai sorumluluk yazarlara aittir.

YAZININ HAZIRLANMASI

Yazilar, Tibbi Calismalarda Bilimsel Calismanin  YUrGtilmesi,
Raporlanmasi, Dizenlenmesi ve Yayinlanmasi icin Uluslararasi Tibbi
Dergi Editérleri Konseyi (International Council of Medical Journal Editors
(ICMJE)) Onerileri'ne uygun olarak hazirlanmalidir (Aralk 2019'da
guincellenmistir - http://www.icmje.org/icmje-recommendations). Bu
liste asagida gorulebilir.

Yazillar yalnizca derginin gevrimici (online) makale génderme ve
degerlendirme sistemi araciliglyla génderilebilir.
https://dergipark.org.tr/tr/journal/2846/submission/step/manuscript/
new Baska herhangi bir arac araciliiyla gonderilen yazilar
degerlendirmeye alinmayacaktir.

CONSORT Randominize kontrollti calisma

STROBE Gozlemsel epidemiyolojik galismalar

STARD Tani ydntemleri

PRISMA Sistemetik derleme ve metaanaliz

ARRIVE Deneysel hayvan calismalari

TREND Randomize olmayan tutum ve davranis galismalari
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Dergiye gonderilen yazilar 6ncelikle sekreterlik tarafindan yazinin
derginin  kurallarna uygun olarak hazirlanip  hazirlanmadigi
yonunden teknik bir degerlendirme stirecinden gegecektir. Derginin
yazim kurallarina uymayan yazilar, dizeltme talepleriyle birlikte
gbnderen yazara iade edilecektir.

Yazarlarin yazilan hazrrlarken ve sisteme yiklerken asagidaki
konulara dikkat etmesi gerekmektedir:

Telif Hakki Devri ve Yazarlik Formunun Kabulli ve ICMJE tyarafindan
énerilen Potansiyel Cikar Gatismasi Bildiim Formu ik bagvuru
sirasinda (katkida bulunan tim yazarlar tarafindan dolduruimalidir)
sisteme yUklenmelidir. Bu formlari www.dergipark.org.tr/tr/pub/
tchd adresinden indirebilirsiniz.

Yazilar, Microsoft Word™ (2010 ve Ustl) yazlm programi
kullanilarak, Times New Roman karakterinde, 12 punto
blyUkliginde ve cift satir araligi ile yazimalidir. Sayfalarda her
yoénden 2 cm bosluk birakimalidir. Yazilarda “System International”
(Sl) birimleri kullanimalidir. Tablo ve grafiklere metin iginde atif
yaplmalidir. Kisaltmalar 6z ve metinde ilk gectikleri yerde agik
yazllip, parantez iginde kisaltma verimek kaydiyla kullanilabilirler.

Makale i¢inde, ortalama ve vyuzdelik verilirken, ondalikl
hanelerin gésteriminde noktadan sonra 2 basamak kullanimasi
gerekmektedir (231.7 yerine; 231.69 veya 231.70 gibi). Tam sayi
disindaki gdsterimlerde noktadan sonra iki hane, istatistiksel
degerlerin gésteriminde ise (p, 1, t, z degerleri gibi) noktadan sonra
U¢ hane yaziimasi gerekir. p degerlerinin sunumunda p<0.05 veya
p>0.05 yerine test istatistigi ile birlikte tam p degerinin noktadan
sonra Ug hane igerek sekilde verimesi (6r: p=0.029) gerekmektedir.
Bu degerin binde birden klglk olmasi durumunda p<0.001
seklinde gosterim yapiimalidir.

Kapak sayfasinin hazirlanmasi:

Kapak sayfasi tim yazilarla birlikte génderilmeli ve bu sayfa sunlari
icermelidir:

Yazinin kapak sayfasinda yazinin ingilizce basligi bulunmalidr.
Kapak sayfasi yazarlarin adlarini, akademik tnvanlarinin, ORCID
numaralarini, kurumsal/mesleki baglantilarini, yazinin kisa bashgini
(en fazla 50 karakter), kisaltmalari, finansal aciklama bildirimini
ve clkar catismasi bildirimini icermelidir. Yazi Turkiye’de bulunan
bir merkez tarafindan génderilmisse yazilar icin Turkce bir baslk
da gerekKlidir. Bir yazi birden fazla kurumdan yazar igeriyorsa, her
yazarin adini, ayr olarak listelenen kurumlarina karsilik gelen bir
Ust simge numarasi izlemelidir. TUm yazarlar igin i¢in isim soy isim,
e-posta adresi, telefon ve faks numaralari dahili iletisim bilgileri
verilmelidir. Ayrica yazi ile ilgili olrak iletisim kurulacak sorumlu
sorumlu yazarin kim oldugu belirtimelidir.

Onemli Uyari: Kapak sayfasi ayri bir belge olarak yiiklenmelidir.

Anahtar kelimeler:

Ozetin sonunda konu indeksleme igin her gonderime en az
Uc en fazla alti anahtar kelime eklenmelidir. Anahtar kelimeler
kisaltma olmadan tam olarak listelenmelidir. Anahtar kelimeler
“National Library of Medicine, Medical Subject Headings database
(https://www.nlm.nih.gov/mesh/MBrowser.html)”  veritabanindan
secilmelidir. Yazi Tirkiye'de bulunan bir merkez tarafindan
gonderilmisse Turkce anahtar kelimeler de gereklidir.

Yazi tirleri:

Orijinal arastirma makalesi

Kelime sayisi: En ¢cok 3500 kelime (Baglik, 6zet, anahtar kelimeler,
kaynaklar, tablo ve figlr yazilar harig).

Ana metnin icerecegdi bélimler: Girig, Yontemler, Sonuclar, Tartisma

Baslik: En ¢ok 20 kelime

Yapisal 6zet: En gok 250 kelime. Bolumler: Amag, Gereg ve
Yoéntem, Sonuglar ve Tartisma

Anahtar kelimeler: En az 3 en fazla alti kelime, alfabetik olarak
siralanmistir.

Sekiller ve tablolar: Sayr sinin yok ancak tam olarak
gerekecelendiriimeli ve aciklayict olmalidir.

Referanslar: En ¢ok 40.

Orijinal makaleler; ingilizce baslk, ingilizce yapilandinimis ézet
(yapilandiriimis, Ingilizce anahtar kelimeler. Yazi Turkiye’de bulunan
bir merkez tarafindan gdnderimisse Turkge baslk, Turkge
yapilandirimis ézet (Amag, Gere¢ ve Yontem, Sonug ve Tartisma
olarak yapilandiriimistir) ve Tirkge anahtar kelimeler de gereklidir.

Cogu okuyucu ilk olarak baslik ve 6zeti okudugu ign bu boltimler
kritik dGneme sahiptir. Ayrica, cesitli elektronik veritabanlari yazilarin
sadece Ozetlerini indeksledikleri igin  &zette 6nemli bulgular
sunulmalidir.

Makalenin diger bolumleri Giris, Gere¢ ve Yontemler, Sonuclar,
Tartisma, Tesekklr (gerekirse) ve Kaynaklar'dan olusmalidir.
Makalelerin ttm bdltmleri yeni bir sayfada baslamalidir.

Derleme:

Kelime sayisi: En fazla 5000

Ozet: En fazla 500 kelime

Anahtar kelimeler: En az U¢ en fazla alti kelime, alfabetik olarak
siralanmistir.

Sekiller ve tablolar: Sayisiniryok ancak tam olarak gerekgelendirimeli
ve aciklayict oimalidir.

Referanslar: 80’e kadar

Derleme makaleleri, tiptaki belirli konularin  kapsamli  olarak
gbdzden gecirildigi, konunun tarihsel gelisimini, mevcut bilinenleri,
arastinma ihtiyaci olan alanlari igeren yazilarir. Konu hakkinda orijinal
arastirmalar yazarlar tarafindan yazimalidir. TUm derleme yazilari
kabulden 6nce diger yazilara esdeger degerlendirme sUreclerine
tabi tutulacaktr.

Derleme makaleleri sunlari igermelidir; ingilizce baslik, Ingilizce
Ozet ve Ingilizce anahtar kelimeler. Derleme TUrkiye'de bulunan
bir merkez tarafindan génderilmisse Turkge baglik, Turkge dzet ve
Turkge anahtar kelimeler de gerekmektedir.

Olgu Sunumu:

Kelime Sayisi: En fazla 2000 kelime

Ozet: En fazla 200 kelime

Anahtar Kelime: En az Ug¢ en fazla alti kelime

Tablo ve Sekil: Toplamda en fazla bes ile sinilandirimistir.
Referans: En fazla 15

Dergiye sinirli sayida olgu sunumu kabul edilmektedir. Olgu
sunumlarinin tani ve tedavide zorluk olusturan, nadir, literattrde yer
almayan yeni tedaviler sunan ilging ve egitici olgularin secilmesine
dikkat ediimektedir. Olgu sunumu giris, olgu sunumu ve tartisma
icermelidiir.

Olgu sunumlari sunlar icermelidir; ingilizce baslik, ingilizce 6zet
ve Ingilizce anahtar kelimeler. Turkiye’de bulunan bir merkez
tarafindan gdénderiimigse Turkge baslik, Turkce 6zet ve Turkce
anahtar kelimeler de gereklidir.

Editére mektup:

Kelime sayisi: En fazla 1500 kelime
Sekil ve tablolar: En fazla 3
References: En fazla 15
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Editére mektup daha 6nce yayinlanmis bir makalenin dnemli
béltmlerini, gdzden kagan yonlerini veya eksik bélimlerini tartigir.
Dergi kapsaminda okurlarin dikkatini ¢ekebilecek konularda,
Ozellikle egitici vakalarda yer alan yazilarda editdre mektup seklinde
de gdnderilebilir. Okuyucular ayrica yayinlanan yazilar hakkindaki
yorumlarini editére mektup seklinde sunabilirler. Bir 6zet ve Anahtar
Kelimeler dahil edimemelidir. Tablo, sekil, gérintt igerebilir. Metin
alt basliklari icermemelidir. Yorum yapilan makaleye bu yazinin
icinde uygun sekilde atifta bulunulmalidir.

Editére mektuplar; Ingilizce baglik. Tirkiye'de bulunan bir merkez
tarafindan génderilmisse editdr mektubu icin Turkce bir baslik da
gerekmektedir.

Calisma Metodlar::

Turkiye Cocuk Hastallklar Dergisi arastirmanin seffafligini artirmak ve
devam etmekte olan arastirmalar hakkinda ilgili kisileri bilgilendirmek
icin calisma metodlar yayinlamaktadir. Calisma metodlarinin yayin
karar editor tarafindan verilmektedir. Pilot calismalarin veya fizibilite
calismalarinin metodlar genellikle yayinlanmamaktadir.

Calisma metodlan yazilar, c¢alismanin hipotezi, gerekgesi
ve metodolojisi hakkinda ayrintili bir agiklama sunan SPIRIT
yonergelerine uymalidir. TUm ¢alismalar igin etik kurul onayr alinmis
olmalidir. Klinik arastirmalar icin tim protokoller, arastirma kayit
numarasini ve kayit tarihi veriimelidir.

Tablolar

Tablolar, referans listeden sonra ana belgeye dahil ediimelidir ana
metin igine vyarlestiiimemelidir. Ana metinde atifta bulunduklar
sirayla numaralandirimalidir. - Tablolarin  Gzerine aciklayici  bir
baslik konulmalidir. Tablolarda kullanilan kisaltmalar ana metinde
tanimlansalar bile tablolarin altinda dipnotlarla tanimlanmalidir.
Tablolarda sunulan veriler, ana metinde sunulan verilerin tekrari
olmamall, ancak ana metni desteklemelidir. Kisaltmalar icin
asagidaki semboller sirayla kullaniimalidir: *, +, £, §, ||, 1, **, t,, .

Sekiller ve sekil alt yazilan

Sekiller, grafikler ve fotograflar, génderim sistemi araciligiyla ayr
dosyalar (TIFF veya JPEG formatinda) olarak gonderilmelidir.
Dosyalar bir Word belgesine veya ana metne yerlestirimemlidir.
Sekil alt birimleri oldugunda, alt birimler tek bir goériintli olusturacak
sekilde birlestirimemeli, her alt birim, basvuru sistemi araciligiyla
ayr ayr yUklenmelidir. Resimlerin Uzerine etiketleme (6rnegin
a,d,c,d gibi) yapimamalidir. Sekil altyazilarini desteklemek icin
goruntulerde kalin ve ince oklar, ok uglari, yildizlar, yildiz isaretleri
ve benzeri isaretler kullanilabilir. Gortntllerde bir bireyi veya
kurumu gdsterebilecek her turlli bilgi kér edilmelidir. Génderilen
her bir seklin ¢c6zinurligu en az 300 DPI olmalidir. Degerlendirme
slrecinde gecikmeleri énlemek icin, gdnderilen tUm sekiller net ve
blyUk boyutlu olmalidir (en kigtk boyutlar: 100 x 100 mm). Sekil
aciklamalari ana metnin sonunda metindeki siraya gére ayr ayri
listelenmelidir.

Makalede kullanilan tUm kisaltmalar ve akronimler, hem 6zet hem

de ana metinde ik kullanimda tanimlanmalidir. Kisaltma, tanimin
ardindan parantez iginde verilmelidir.

Ana metinde bir ilag, Grin, donanim veya yazilm programindan
bahsedildiginde, Urindn adi, GrinUn Ureticisi ve sehri ve sirketin
Ulkesini (ABD’de ise eyalet dahil) iceren Urln bilgileri, parantez
icinde asagidaki bicimde saglanmalidir: The skin prick tests were
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performed using a multi-prick test device (Quantitest, Panatrex Inc,
Placentia, California, USA)

TUm referanslar, tablolar ve sekiller ana metin iginde belirtilmeli ve
ana metin icinde belirtildikleri sirayla numaralandiriimalidir. Orijinal
makalelerin kisttlliklar tartisma bolumu icinde sonug paragrafindan
once belirtimelidir.

KAYNAKLAR

Yayinlara atif yapilirken, en son ve en glncel yayinlar tercih
ediimelidir. Yazarlar on yldan eski referanslar kullanmaktan
kaginmalidir. Yazilarda 10 yildan eski tarihli referans sayisinin
toplam referans sayisinin %20’sini gegmemesine dikkat edilmelidir.
Elektronik olarak yayinlanmis ancak cilt ve sayfa numarasi
verimemis yazilar atfedilirken DOl numarasi verimelidir. Yazarlar
kaynaklarin - dogrulugundan sorumludur. Referans numaralari
metindeki

cumlelerin sonunda metinde kullanildiklari sra e
numaralandiriimalidir. Dergi adlar “Index

Medicus” veya “ULAKBIM/Turkish Medical Index” de listelendigi gibi
kisaltimalidir. MUmkUn oldugunca yerel referanslar kullaniimalidir.
Kaynaklar asagidaki 6rneklere uygun olarak yazimalidir.

Kaynak dergi ise;

Yazar(lar)in soyadi adinin basharf(ler)i (6 ve daha az sayida yazar igin
yazarlarn timd, 6’nin Uzerinde yazar bulunan makaleler igin ilk 6
yazar belirtilmeli, TUrkge kaynaklar igin “ve ark.”, yabanci kaynaklar
icin “et al.” ibaresi) kullanimalidir. Makalenin bagligi. Derginin Index
Medicus’a uygun kisaltimig ismi
(http://www.ncbi.nlm.nih.gov/sites/entrez/query.
fcgi?db=nImcatalog) Yil;Cilt:llk ve son sayfa numarasi.

Ornek: Benson M, Reinholdt J, Cardell LO. Allergen-reactive
antibodies are found in nasal fluids from patients with birch polen-
induced intermittent allergic rhinitis, but not in healthy controls.
Allergy 2003;58:386-93.

Kaynak dergi eki ise;

Yazar(lar)n soyadi adinin basharf(ler)i. Makalenin bashgi. Derginin
Index Medicus’a uygun kisaltimis ismi (http://www.ncbi.nlm.nih.
gov/sites/entrez/query.fcgi?db=nImcatalog) Yil;Cilt

(Suppl. Ek sayis):ilk sayfa numarasi-Son sayfa numarasi.

Ornek: Shen HM, Zhang QF. Risk assessment of nickel
carcinogenicity and occupational lung cancer. Environ Health
Perspect 1994; (102 Suppl 1):275-82.

Kaynak kitap ise;
Yazar(lar)n soyadi, adinin basharf(ler)i. Kitabin adi. Kaginci baski
oldugu. Basim yeri: Basimevi, Basim VYili.

Ornek: Ringsven MK, Bond N. Gerontology and leadership skills
for nurses. 2nd ed. Albany, NY: Delmar Publishers, 1996.

Kaynak kitaptan béliim ise;

Bolim yazar(lar)inin soyadi adinin basharf(ler)i. Bélim baslidr. In:
Editor(ler)in soyadi, adinin basharf(ler)i (ed) veya (eds). Kitabin adi.
Kacinci baski oldugu. Basim yeri: Yayinevi,

Baski yil:BolUmin ilk ve son sayfa numarasl.

Ornek: Phillips SJ, Whisnant JP. Hypertension and stroke. In:
Laragh JH, Brenner BM (eds). Hypertension: Pathophysiology,
Diagnosis, and Management. 2nd ed. New York: Raven P,
1995:466-78.

Kaynak toplantida sunulan bildiri ise;

Yazar(lar)in soyadi adinin basharf(ler)i. (6 ve daha az sayida yazar
icin yazarlarin timu, 6’nin Gzerinde yazari bulunan bildiriler icin ik 6
yazar belirtilmeli, TUrk¢e kaynaklar icin “ve ark.”, yabanci kaynaklar
icin “et al.” ibaresi kullanimalidir). Bildirinin basldi. Varsa In:
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Editor(ler)in soyadi adinin basharf(ler)i (ed) veya (eds). Kitabin adi.
Toplantinin adi; Tarihi; Toplantinin yapildidi sehrin adi, Toplantinin
yaplldidi Ulkenin adi. Yayinevi; Yil. Sayfa numaralar.

Ornek: Bengtsson S, Solheim BG. Enforcement of data protection,
privacy and security in medical informatics. In: Lun KC, Degoulet
P, Piemme TE, Reinhoff O (eds). MEDINFO 92. Proceedings of
the 7th World Congress on Medical Informatics; 1992 Sep 6-10;
Geneva, Switzerland. North-Holland; 1992. p. 1561-5.

Kaynak elektronik dergi ise;

Yazar(lar)in soyadi adinin basharf(ler)i. (6 ve daha az sayida yazar igin
yazarlarin tumu, 6’nin Gzerinde yazar bulunan makaleler icin ilk 6
yazar belirtimeli, TUrk¢e kaynaklar icin “ve ark.”, yabanci kaynaklar
icin “et al.” ibaresi kullanimalidir). Makalenin basligi. Derginin Index
Medicus’a uygun kisaltimis ismi YiI; Cilt (Sayi). Available from: URL
adresi. Erisim tarihi: Gin.Ay.YIl.

Ornek: Arrami M, Garner H. A tale of two citations. Nature
2008;451(7177): 397-9. Available from: URL:www.nature.com/
nature/journal/v451/n7177/full/4561397a.html.  Aaccessed 20
January 2008.

Kaynak web sitesi ise:
Web sitesinin adi. Erisim tarihi. Available from: Web sitesinin adresi.

Ornek: Centers for Disease Control and Prevention (CDC). Erisim
tarihi: 12 Mart 2013.

Available from: http://www.cdc.gov/
Kaynak tez ise:

Yazarin soyadi adinin bag harfi. Tezin bagligi (tez). Tezin yapildigi
sehir adi: Universite adi (Universite ise); YilI.

Ornek: Ozdemir O. Fibrillin-1 gen polimorfizmi ve mitral kapak
hastaligi riski. (Tez). Ankara: Gazi Universitesi, 2006.”

Diizeltme istenmesi asamasi:

Bir makalenin hakemler tarafindan istenen degisiklikler yapimig
kopyasl gonderilirken yazar, hakemler tarafindan istenen her
aclklama/dlzeltmeye cevap vermekle ydkUmlidir. Yazarlar
hakemlerin  dizeltme/agiklama isteklerini her istegin ardindan
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olacak sekilde madde madde acikimali, dizeltilmis kopyaya yazilacak
metin bu aciklamanin altina eklemelidir. Dlzeltme yapilmis kopya
dergiye ayri bir kopya olarak ytklenmelidir. DUzeltilmis yazilar diizeltme
isteginin génderimesinden itibaren 30 gin iginde gdnderimelidir.
Yazinin duzeltimis kopyasi istenilen strede gonderiimezse yazi
sistemden ototmatik olarak dusurilecektir ve tekrar bagvuru yapimasi
gerekecektir. Eger yazarlar ek zaman talep ediyorlarsa bu taleplerini ilk
30 gunlik sure sona ermeden énce dergiye iletmelidir.

Kabul edilen yazilar dilbilgisi ve noktalama isaretleri ydninden kontrol
edili. Kabul streci ve duizenleme islemleri tamamlandiktan sonra
yazl son onay igin yazara gonderilir ve yazar tarafindan son defa
onaylanmasi istenir. Bu islem bittikten sonra yazi dergi web sayfasinda
cilt ve sayfa numarasi verimeden DOI verilerek yayinlanir.

Yazar Listesi/Sirasi Degisimi

Yazi gonderildikten sonra yazar listesinin/sirasinin - degistirimesi
(yazar adlarinin silinmesi veya yeni yazar adi eklenmesi gibi)
talepleri yayin kurulunun onayina tabidir. Bu talep yazar degisiklik
formunun doldurulup dergiye yiklenmesi ile talep edilebilir. Bu form
asagidakileri icerecek sekilde doldurulmalidir: Talebin gerekgesi, yani
yazar listesi, tUm yazarlar tarafindan (yeni ve eski) imzalanan yeni
bir telif hakki transfer formu, yeni yazar tarafindan imzalanmis ¢ikar
catismasl formu.

Yazinin geri cekilmesi talebi

Turkiye Gocuk Hastaliklari Dergisi yUksek kaliteli yazilar yayinlamayi ve
yayin etigini korumay! taahhit etmektedir. Yazarlardan, yayin etiginde
ve yazllarin kalitesinde tavsiye edilen kurallara uymalari beklenmektedir.

Yazinin geri ¢gekilme talebi olaganUstt durumlarda talep edilmelidir. Bir
yazinin geri ¢ekilmesi igin yazarlarin dergiye geri cekme nedenlerini
belirten ve tUm yazarlar tarafindan imzalanan bir “Makale geri cekme
Formu” yuklemeleri gerekmektedir. Bu form derginin web sayfasindan
indirilebilir. Yazarlar dergiden bu konuda olumlu bir cevap alana kadar
makalelerinin geri ¢cekilme isleminin tamamlanmadigini bilmelidir.

Bir makalenin inceleme sUreci alti aydan uzun bir zaman almis ve
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Can Platelet Mass Index Be Used as a Prognostic Marker in
Children Diagnosed with Multisystem Inflammatory Syndrome
Associated with Coronavirus?

Koronavirus ile iliskili Multisistem inflamatuar Sendrom Tanili
Cocuklarda Trombosit Kitle indeksi Prognostik Bir Belirtec Olarak
Kullanilabilir mi?
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ABSTRACT

Objective: We've aimed at evaluating whether the platelet mass index (PMI) can be a prognostic marker for children
diagnosed with MIS-C.

Material and Methods: 31 children diagnosed with MIS-C and treated at our university hospital between March
2020 and November 2021 were included. Demographic data, clinical findings and laboratory values at the time of
hospitalization, admission to the intensive care unit and duration of hospitalization were evaluated retrospectively. PMI
of each patient at the time of hospitalization was calculated and recorded.

Results: There was a statistically significant negative correlation between PMI and ferritin (r= -0.635, moderate,
p<0.001), CRP (r= -0.377, weak, p= 0.036), and procalcitonin (r= -0.481, weak, p=0.0086) levels. There was a
statistically significant positive relationship between PMI and leukocyte count (r=0.367, weak, p=0.042) and lymphocyte
count (r=0.384, weak, p=0.033). Median PMI values of the patients requiring intensive care (1701.35 fl/nl) were lower,
compared to the median PMI values of the patients not requiring intensive care (2523.94 fl/nl), however, statistical
results could not be reached due to the low (4 of 31) number of patients requiring intensive care. Median PMI values
of the patients whose ferritin level was >400 ng/ml (1415.2; 533.4 — 3600.5) were statistically lower compared to the
median PMI values of the patients whose ferritin level was <400 ng/ml (2705.7; 1395.2 — 9167.6).
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Conclusion: The findings in our study demonstrate that low PMI levels identified in children with MIS-C at the time of diagnosis may be with
more severe clinical courses

Key Words: Child, Coronavirus Disease, Mass Index, Multisystem Inflammatory Syndrome, Platelet, Prognosis

0z
Amag: Trombosit kitle indeksinin (TKi) MIS-C tanisi alan ¢ocuklarda prognostik bir belirteg olup olmadiginin degerlendirimesi.
Gerec¢ ve Yontemler: Mart 2020 ile Kasim 2021 tarihleri arasinda Universite hastanemizde MIS-C tanisi konan ve tedavi gbren 31 ¢ocuk

calismaya dahil edildi. Hastaneye yatis anindaki, yogun bakima yatis anindaki ve hastanedeki yatis strresince demografik veriler, klinik
bulgular ve laboratuvar degerleri retrospektif olarak degerlendirildi. Her hastanin yatis anindaki TKi degerleri hesaplandi ve kaydedildi.

Bulgular: TKi ile ferritin (= -0.635, orta, p<0.001), CRP (r= -0.377, zayif, p= 0.036) ve prokalsitonin (r= -0.481, zayif, p= 0.006) dlizeyleri
arasinda istatistiksel olarak anlamli negatif korelasyon bulundu. TKi ile I6kosit sayisi (r= 0.367, zayif, p= 0.042) ve lenfosit sayisi (r= 0.384,
zayif, p= 0.033) arasinda istatistiksel olarak anlamli pozitif iliski bulundu. Yogun bakim gerektiren hastalarin ortanca TKi degerlerinin
(1701.35 fi/nl), yogun bakim gerektirmeyen hastalarin ortanca TKi degerlerinden (2523.94 fl/nl) istatistiksel olarak daha diisik oldugu
saptandi (p= 0.005). Ferritin diizeyi >400 ng/ml olan hastalarin ortanca TKi degerlerinin (1415.2; 533.4 — 3600.5), ferritin diizeyi <400
ng/ml olan hastalarin ortalama TKIi degerlerinden (2705.7; 1395.2 — 9167.6) istatistiksel olarak daha diisiik oldugu saptandi (p= 0.005).

Sonug: Calismamizdaki bulgular, MIS-C’li gocuklarda tani aninda tespit edilen disik TKi diizeylerinin, daha siddetli Klinik seyire yol

acabilecegini ortaya koymaktadir.

Anahtar Sozciikler: Cocuk, Koronavirlis Hastaligl, Kitle indeksi, Multisistem inflamatuar Sendrom, Trombosit, Prognoz

INTRODUCTION

Upon understanding that the outbreak of the pneumonia
epidemic in China in December 2019 was caused by a
novel coronavirus type known as severe acute respiratory
syndrome coronavirus (SARS-CoV-2), this disease was named
“Coronavirus Disease 2019” (COVID-19). The epidemic was
rapidly spread worldwide in a short time causing a pandemic
(1). In April 2020, a severe disease presenting with findings
of multiple organ involvement, rash, high fever, and high
acute phase reactants, particularly in the gastrointestinal and
cardiovascular systems was identified in children with previous
COVID-19 infection. This presentation was named multisystem
inflammatory syndrome associated with COVID-19 (MIS-C)
by US Center for Disease Control and Prevention (2). While
the etiology of MIS-C is similar to cytokine storm syndrome,
macrophage activation syndrome, and Kawasaki disease, it is
believed to be caused by an abnormal immune response to the
virus. Covid-19 (SARS-CoV-2) Reverse Transcriptase PCR tests
of most children diagnosed with MIS-C are negative and have
positive serology. This suggests that MIS-C may be developed
due to postviral immunologic responses, especially in cases
with previous asymptomatic SARS-CoV-2 infection (3, 4).

There is a wide spectrum of the clinical picture in MIS-C due
to its effect on multiple systems. Findings manifest weeks after
the SARS-CoV-2 infection. Most cases are healthy and have no
accompanying disease. Itis generally prevalentin obese children.
While fever is the most frequently identified finding, it is persistent
and prolonged. It may be accompanied by gastrointestinal
findings accompanied by vomiting, severe stomach aches and/
or diarrhea, cardiac dysfunction, dehydration, mucocutaneous
symptoms mimicking Kawasaki disease including conjunctivitis
and rash, headache, neurological findings such as irritability
and encephalopathy, and acute respiratory distress syndrome
(ARDS). Some cases require intensive care due to hypotension
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and cardiac dysfunction requiring inotrope support. Moreover,
there are reported cases with severe clinical conditions requiring
extracorporeal membrane oxygenation (4).

Further tests must be done to confirm the MIS-C diagnosis in
cases with the clinically suspected multisystem inflammatory
syndrome in the presence of persistent high fever, history of
encountering SARS-CoV, at least two of the following findings.
These findings include rash (maculopapular), complaints
of gastrointestinal systems (diarrhea, vomiting, stomach
ache), changes in the oral mucosa (chapped and/or red lips,
strawberry tongue or oropharyngeal mucosa erythema) bilateral
nonexudative conjunctivitis, lymphadenopathy, meningism,
papilledema, encephalopathy, changes in mental perception or
focal neurological findings (2-4).

It is reported that approximately 60% of the children diagnosed
with MIS-C need to be admitted to the intensive care unit, and
unfortunately 2% result in mortality (5). It is determined that
platelet counts and mean platelet volumes (MPV) of the patients
can be used as a prognostic marker in COVID-19 infection just
like in sepsis and severe diseases (6-9). It is demonstrated
that the platelet mass index (PMI) calculated by using MPV,
and platelet counts manifest the platelet functions much better
compared to the platelet counts and MPV (10). Based on this,
we aimed to evaluate whether PMI can be used or not as a
prognostic marker in children diagnosed with MIS-C.

MATERIALS and METHODS

The statistical power analysis made for the study hypothesis
identified that at least 19 patients with MIS-C needed to be
included in the study to test the hypothesis with 80% power and
0.05 error. Required permits were obtained for the study from
the Republic of Turkey Ministry of Health Directorate General
of Health Services COVID-19 Scientific Research Evaluation
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Committee (decision dated 17.11.2021 and numbered
2021-01-17T17_09_20), Afyonkarahisar University of Health
Sciences (AFSU) Health Application and Research Center, and
AFSU Clinical Researches Ethics Committee (decision dated
03.12.2021 and numbered 2021/13). 31 pediatric patients,
diagnosed with MIS-C in accordance with the diagnostic criteria
in the Republic of Turkey Ministry of Health COVID-19 Pediatric
Patient Management and Treatment Guideline, and treated at
AFSU Faculty of Medicine Department of Pediatric Health and
Diseases between the dates of March 2020 and November
2021 were included in the study and hospital records of these
patients were examined retrospectively (Table I) (11).

Demographic data of the patients, findings at the time of initial
hospitalization, sedimentation rate, D-dimer, CRP, fibrinogen,
LDH, ferritin, procalcitonin, albumin, troponin-T, pro-BNP levels,
hemogram parameters, need for admission to the intensive
care unit, intubation requirement, and duration of hospitalization
were recorded. Platelet mass index (PMI) of each patient at
the time of hospitalization was calculated and recorded using
the formula [Platelet count] x [MPV / 1000] fl/nl (for example,
platelet mass index of a patient with platelet count: 200 x 109/L
and MPV: 9 fl is 1800 fI/nl) (10).

Statistical Package for the Social Science (SPSS 18.0 for
Windows; SPSS Inc) was used for statistical analysis. The
normal distribution test of continuous variables was performed
by using the Shapiro-Wilk test. The Mann-Whitney U-test was
used to test the difference between not normally distributed
quantitative data, among the studied groups. Spearman
correlation analysis was performed to detect correlational
relations between variables where the assumption of the normal
distribution is not provided. Correlation strength (positive
or negative) was classified as 0.3-0.5 = weak, 0.5-0.69 =
moderate, and 0.7-0.9 = strong correlation. The nonnormally
distributed continuous data were reported as median (minimum-
maximum). Categorical data are presented as numbers (n) and
percentages (%). Statistical significance was defined as a two-
tailed p value of<0.050.

RESULTS

54.8% of the children (n=14) were male, and 45.2% (n=17) were
female. The median age was 5.19 years, the youngest patient
was three months of age, and the oldest patient was 18 years
of age. While the median duration of hospitalization was 10
days, the shortest duration of hospitalization was 5 days, and
the longest duration of hospitalization was 25 days. 12.9% of
the children (n=4) required admission to the intensive care unit.
While the median duration of the patients receiving treatment
in the intensive care unit was 4.5 days, the shortest duration
in the intensive care unit was 2 days, and the longest duration
in the intensive care unit was 8 days. Laboratory values of the
patients at the time of hospitalization are given in Table Il

Table I: Republic of Turkey Ministry of Health Guideline
MIS-C Diagnostic Criteria

Multisystem Inflammatory Syndrome (Mis-C) Diagnostic
Criteria

Being 0-21 of age
Fever measured >38.0 C persisting over 24 hours or presence
of fever notified by the family
Evidence of inflammation in laboratory tests (presence of
minimum 2 or more evidence)

High CRP

High sedimentation

High fibrinogen

High procalcitonin

High D-dimer

High ferritin

High LDH

High IL-6 level

Increased neutrophil count

Lymphopenia

Hypoalbuminemia

Severe disease setting requiring hospitalization
Multiple organ system involvements (presence of minimum 2 or
more)
Cardiovascular (shock, high troponin, high BNP, abnormal
ECHO findings, arrhythmia)
Respiratory (pneumonia, ARDS, pulmonary embolism)
Renal (Renal failure)
Neurologic (convulsion, stroke, aseptic meningitis)
Hematologic (coagulopathy, high D-dimer)
Gastrointestinal (high liver enzymes, diarrhea, ileus)
Dermatologic (erythroderma, mucositis, other rashes)
Absence of other alternative diagnoses (bacterial sepsis,
infections associated with myocarditis such as enterovirus
infection, staphylococcic, or streptococcal toxic shock
syndromes)
Evidence of previous or current SARS-COV-2 infection
(presence of at least one of the following)
SARS-COV-2 RT-PCR positive result
SARS-COV-2 serology positive result
SARS-COV-2 antigen-positive result
SARS-COV-2 positive case exposure within 4 weeks before
onset of symptoms
CRP: C-Reactive Protein, LDH: Lactate Dehydrogenase, IL-6:
Interleukin-6, BNP: Brain natriuretic peptide, ECHO: Echocardiography,
ARDS: Acute respiratory distress syndrome, SARS-COV-2: Severe
acute respiratory syndrome coronavirus 2, RT-PCR: Real-time
polymerase chain reaction.

Median platelet mass index of the patients at the time of
hospitalization was 2172.6 (533.4-9167.6) fl/nl, median
D-dimer level was 2.4 (0.0-32.9) ng/ml, median ferritin level was
424.1 (33.8-2466.0) ng/ml, median CRP level was 14.8 (0.1-
273.5) mg/l, median procalcitonin level was 1.4 (0.1-56.7) ng/
ml, median lymphocyte count was 1.5 (0.1-188.0) x 103/mm?,
and median sedimentation rate was 53.0 (11.0-142.0) mm/h.

It was identified that there was a statistically significant negative
relationship between the platelet mass index and ferritin (r=
-0.635, p<0.001, moderate), CRP (r=-0.377, p= 0.036, weak)
and procalcitonin levels (r=-0.481, p= 0.006, weak) (Table Ill). In
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Table II: Laboratory values of the patients at the time of
hospitalization.

Table V: Comparison of PMI values of the patients divided
into two groups based on ferritin levels.

Laboratory Parameters Values (n=31)
2172.6 (533.4-9167.6)
2.4 (0.0-32.9)
424.1 (33.8-2466.0)
14.8 (0.1-273.5)
53.0 (11.0-142.0)

479.1 (149.8-739.0)

Platelet mass index (fl/nl)
D-dimer (ng/ml)

Ferritin (ng/ml)

CRP (mg/l)

Sedimentation rate (mm/h)
Fibrinogen (mg/dL)

LDH (U/L) 319.0 (176.0-1101.0)
MPV (fl) 10.6 (8.2-12.8)
Platelet count (x10%/mms) 204.0 (42.0-1118.0)
Erythrocyte count (x10%/mm3) 4.2 (3.2-5.3)
LLeukocyte count (x10%/mm3) 9.7 (2.1-24.4)
Lymphocyte count (x10%/mm3) 1.5(0.1-188.0)
Procalcitonin (ng/ml) 1.4 (0.1-56.7)
Albumin (g/dL) 3.4 (2.3-4.9)
Troponin-T (ng/ml) 0.0 (0.0-0.1)

proBNP (pg/ml) 1001.0 (11.9-35000.0)
Values are presented as median (minimum-maximum)

Table lll: Relationship of platelet mass index with laboratory
values.

Platelet Mass Index (fl/nl)

r P
Ferritin(ng/ml) -0.635 <0.001
CRP (mg/l) -0.377 0.036
Procalcitonin (ng/ml) -0.481 0.006
Leukocyte count (x10%/mms) 0.367 0.042
Lymphocyte count (x10%/mm3) 0.384 0.033

Table IV: Comparison of PMI and D-Dimer values based on
admission to the intensive care unit

Admission to Intensive Care

No (n:27) Yes (n:4)
D-dimer level
e 2.0(0.0-8.9) 17.4 (4.9-32.9)
(Pﬂ'/""rfl‘;'et Mass INJeX 175 & (750.0-9167.6) 1396.5 (533.4-3479.0)

Values are presented as median (minimum-maximum)

other words, it was identified that ferritin, CRP, and procalcitonin
levels were increasing while PMI were decreasing and this was
statistically significant (Figure 1).

It was identified that there was a statistically significant positive
relationship between the platelet mass index and leukocyte
count (r=0.367, p=0.042, weak) and lymphocyte count (r=0.384,
p=0.033, weak) (Table Ill). In other words, it was identified that
leukocyte count and lymphocyte count were decreasing while
PMI of the patients were decreasing and this was statistically

Turkish J Pediatr Dis/Ttrkiye Cocuk Hast Derg / 2023; 17: 257-262

Ferritin value(ng/ml) Ferritin value(ng/ml)
<400 (n:15) >400 (n: 16)

Platelet mass
index values (fl/nl)
Values are presented as median (minimum-maximum)

2705.7 (1395.29167.6)1415.2 (633.4-3600.5) 0.002

significant (Figure 2). No statistically significant relationship was
identified between platelet mass index and D-dimer, fibrinogen,
LDH, troponin-T, proBNP, albumin levels, sedimentation rate,
and duration of hospitalization.

It was identified that the platelet mass index of the patients
requiring admission to the intensive care unit was lower than
the platelet mass index of the patients not requiring admission
to the intensive care unit. And the D-dimer of the patients
requiring admission to the intensive care unit was higher than
the D-dimer of the patients not requiring admission to the
intensive care unit. However, statistical results could not be
reached due to the low number of patients requiring intensive
care (Table V).

When the patients were divided into two groups as <400 ng/ml
(n:15) and >400 ng/ml (n:16) based on their ferritin levels, it was
identified that the median platelet mass index (1415.2; 533.4
— 3600.5) of the group with ferritin level of >400 ng/ml was
statistically lower than the median platelet mass index (2705.7;
1395.2 — 9167.6) of the group having ferritin level of <400 ng/
ml (Table V). These results supported our findings that showed
increasing ferritin levels of patients were accompanied by
statistically significantly decreasing platelet mass index levels.

DISCUSSION

It is known that the MIS-C patients are asymptomatic during the
active phase of COVID-19 or have mild respiratory symptoms,
however, they develop multiorgan dysfunction within three to
four weeks after the exposure to the virus, and this is caused
by strongly activated T lymphocytes. A cytokine storm and
cytotoxicity are developed as a result of such excessive activity of
T lymphocytes. In addition, excessively activated T lymphocytes
cause increased reactive oxygen radicals and oxidative stress
along with monocyte and macrophages. Increased oxidative
stress leads to changes and degradation in macromolecules
such as DNA, proteins, and lipids. Furthermore, the presence
of autoantibodies developed against the endothelial cells and
leading to even more increased multisystem inflammation by
causing endothelial dysfunction are among the important
factors in the pathophysiology of MIS-C (12). Therefore, initial
treatments involving intravenous immunoglobin (IVIG) and low-
moderate dose steroid administration are recommended for
most of the patients hospitalized due to MIS-C (13). Our findings
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Figure 1: Platelet mass index and ferritin, CRP and procalcitonin
level scatter plot.

in our study indicate that starting intravenous immunoglobulin
and steroid treatment at an early stage in patients with low
platelet mass index who are potential to be diagnosed with
MIS-C may lead to a less severe course of the disease.

[t is known that overproduction of pro-infammatory
cytokines and acute-phase reactants negatively affect the
megakaryopoiesis leading to smaller and lesser platelet
release from the bone marrow than normal (14). In the light of
this information, we believe that hyperinflamsmmation, the main
factor of MIS-C pathophysiology, may cause smaller and
lesser platelet release from the bone marrow of the patients,
and decreased platelet volume and platelet count and platelet
mass index which is calculated using these two parameters.
In our study, we aimed to investigate the presence of such a
condition in MIS-C and its relationship with the inflammation
parameters. As a result, we have identified that the leukocyte
counts, lymphocyte counts, and PMI of the patients statistically
decrease as the ferritin, CRP, and procalcitonin levels increase.
Our findings suggest that hyperinflammation in MIS-C and
suppressed megakaryopoiesis through immune-mediated
mechanisms, and thus the peripheral release of smaller and
lesser platelets from the bone marrow may probably be the
cause of low platelet mass index associated with MIS-C.
Furthermore, our hypothesis is supported by the fact that the
median platelet mass index (1415.2; 533.4 — 3600.5) of the
group with ferritin level of >400 ng/ml is statistically lower than
the median platelet mass index (2705.7; 1395.2 — 9167.6) of
the group with ferritin level of <400 ng/ml.

Gu, et al. (15) reported that increased D-Dimer levels (fibrin
degradation products indicating increased coagulation) and
mild thrombocytopenia are observed in most patients requiring
hospitalization due to COVID-19 infection, and the presence

Figure 2: Platelet mass index and leukocyte count and
lymphocyte count scatter plot.

of high levels of D-Dimer along with severe thrombocytopenia
is related to a more severe course of disease that leads to
increase in the need for admission to the intensive care unit
and mortality. Differently from the patients hospitalized due to
COVID-19, most children diagnosed with MIS-C had negative
COVID-19 PCR test while they had positive serological
findings indicating that they had the infection. These findings
indicate that hyperinflammation and secondary suppressing
of megakaryopoiesis as a consequence are the prominent
pathophysiologies in MIS-C in contrast with COVID-19
infection, in which the prominently common pathophysiologies
are in coagulation. Furthermore, this demonstrates that
lower platelet mass index values are accompanied by higher
hyperinflamsmation levels and this may cause higher probability
for the patients’ with MIS-C to have worse outcomes.

Godfred, et al. (16) reported that the admission to the intensive
care unit in children with MIS-C is 63.9%, and the mortality
rate is 1.8%. Abrams, et al. (5) reported that the admission to
the intensive care unit in children with MIS-C is 60%, and the
mortality rate is 2%. In our study, the percentage of patients
requiring admission to the intensive care unit is 12.9%, which is
lower than what is reported in the literature. This can be explained
by making an early diagnosis based on MIS-C suspicion and
starting steroid and IVIG treatment in the early stage thus
preventing the inflammatory storm stage and stabilizing the
clinical course in the early stage. Likewise, we have seen that
the duration of hospitalization had no relation with the platelet
mass indexes of children diagnosed with MIS-C, and we have
evaluated that this was based on two factors; i) starting the
same treatment protocol in patients diagnosed with MIS-C in
the clinic where this study was conducted, and ii) continuing
their hospitalizations in the clinic until the end of this protocol
schedule.
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CONCLUSION

The findings in our study are valuable in demonstrating that,
children with MIS-C who have lower PMI levels at the time of
diagnosis have higher ferritin, CRP and procalcitonin levels.
We can suggest that children with MIS-C who have lower PMI
levels at the time of diagnosis have higher inflammatory status.
This may lead to a more severe clinical course. Only 4 of 31
children in our cohort required admission to the intensive care
unit. Because of this, it is impossible to evaluate statistically,
but we identified that the median platelet mass index (1396.5
fi/nl) of the patients requiring admission to the intensive care
unit was lower than the platelet mass index (2175.6 fl/nl) of
the patients not requiring admission to the intensive care unit.
These findings may support our suggestion. Thus, we believe
that it will be useful if the physicians, who will be observing the
children diagnosed with MIS-C, plan the treatment by taking into
account the platelet mass index of the patients as well. Starting
intravenous immunoglobulin and steroid treatment at an early
stage in patients with low platelet mass index who are potential
to be diagnosed with MIS-C may lead to a less severe course
of the disease and may reduce the need for admission to the
intensive care unit. Investigating the platelet mass index cut-off
values in a broader population of cases that can anticipate the
intensive care needs of the patients will greatly contribute to the
literature on this subject.
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The Relationship Between Feeding Pattern and
Measurements of Refraction in Preschool Children
Okul Oncesi Cocuklarda Beslenme Sekli ile Kirma Kusurlari

Arasindaki iliski
Esay KIRAN YENICE, Caner KARA

Department of Eye Diseases, University of Health Sciences, Etlik Zibeyde Hanim Gynecology and Gynecology Training and
Research Hospital, Ankara Turkey

ABSTRACT

Objective: To compare the effect of feeding human milk as opposed to formula and human milk on refractive error in
preschool children aged 3 to 6 years.

Material and Methods: One hundred and seventy six eyes of 88 children were evaluated. According to the feeding
pattern, the patients who fed only breast-fed were classified as Group |, and the patients who fed with combination of
breast-fed and formula were classified as Group II. Results were retrospectively compared between groups.

Results: A total of 88 children undergone detailed ophthalmological examinations, of which 40 (45.5 %) were males
and 48 (54.5 %) were females. Maternal birth age of 27.3% (n=24) of the children included in the study was over 30
years and birth weight of 96.6% (n=85) was over 2500 grams.

The mean =+ standard deviation of the spherical, cylindrical and spherical equivalent (SE) values were 1.61+1.46 D;
-0.98 £ 0.69 D and 1.12+1.43 D in group | and 1.00+2.57 D; -0.90 + 0.81 D and 0.55 + 2.72 D in group I, respectively
(p=0.507 for spherical; p=0.299 for cylindrical and p=0.799 for SE). Although myopic refraction was less common in the
breastfed group, there was no significant difference in myopic refraction between the groups (p= 0.507).

Conclusion: In conclusion, mean refractive error were different according to feeding pattern, but this study did not show
significant differences between groups (p<0.050). There is a need to confirm this finding by performing more studies with
a larger sample sizes.

Key Words: Breastfeeding, Human milk, Preschooler, Refractive errors

oz
Amacg: 3-6 yas arasi okul 6ncesi cocuklarda sadece anne sttt alimi ile anne st ve formula mamanin birlikte aliminin
kirma kusurlan Uzerine etkisini karsilastirmak.

Gerec ve Yontemler: 88 cocugun ylz yetmis alti g6zU degerlendirildi. Beslenme sekline gbre sadece anne situ ile
beslenenler Grup 1, anne sUtd ve formula mama ile beslenenler Grup 2 olarak siniflandirildi. Sonuclar geriye dénlk
olarak gruplar arasinda karsilastiriidi.

Bulgular: Calismaya 40’1 (%45.5) erkek, 48'i (%54.5) kiz olmak Uzere toplam 88 gocugun 176 gozu dahil edildi.
Calismaya dahil edilen cocuklarin %27.3'Unun (n=24) anne dogum yasi 30 yasin Uzerinde ve %96.6’sinin (n=85) dogum
agirhgr 2500 gramin Uzerindeydi.
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Sferik, silendirik ve sferik esdeger (SE) degerlerinin ortalama + standart sapmasi sirasiyla grup I'de 1.61+1.46 D; -0.98 £0.69 D, 1.12+1.43
D ve grup II'de 1.00+2.57 D; -0.90+0.81 D ve 0.55 +2.72 D’di (Sferik icin p=0.507; silendirik icin p=0.299 ve SE icin p=0.799). Anne sUtU
alan grupta miyopik kirlma daha az olmasina ragmen, gruplar arasinda miyop kirma kusuru agisindan anlamii bir fark yoktu.

Sonug¢: Sonug olarak, ortalama kirma kusurlar beslenme sekline goére farkliydi, ancak bu calismada gruplar arasinda anlaml fark
saptanmadi (p<0.050). Daha biytk érneklem buyUklUkleri ile daha fazla ¢alisma yaparak bu bulguyu dogrulamaya ihtiyag vardir.

Anahtar Sézciikler: Emzirme, Anne Stitll, Kirma Kusurlar, Okul Oncesi

INTRODUCTION

Refractive errors, especially myopia, are one of the most
common causes of visual impairment. Although the prevalence
of refractive errors varies among countries, the reasons for
these differences remain unclear. Studies have indicated that in
addition to genetic factors, gene-environment interaction may
also be effective in the occurrence of refractive errors (1-6).
Also, nutrition intake, particularly breastfeeding during infancy,
is thought to affect retinal and visual development, which may
have a vital role in eye development.

Breast milk intake is very important in the growth and
development of the newborn and especially in protecting
it from diseases. The intake of DHA (docosahexaneoic acid)
and arachidonic acid (ARA) especially in the early stages of life
in term newborns is very effective in terms of eye and neural
development, because DHA is accumulated in the membrane
lipids of the retina and brain (7-10). Inadequate infant
nutrition can affect vision development and especially retinal
development, leading to myopia (11).

Some studies have suggested that the probability of refractive
errors, especially myopia, is lower in those who are initially
breastfed, and that they have better vision levels than those
who are formula-fed. In other words, breastfed children have a
higher sferik equivalent (SE) than formula-fed children (12-14).

In our current study, we aim to evaluate the association between
feeding pattern and refraction errors in preschool children.

MATERIAL and METHODS

This retrospective study following the Helsinki Declaration
standards was reviewed and approved by the Ethics Review
Committee of Etlik Zibeyde Hanim Maternity and Women’s
Health Teaching and Research Hospital and numbered
2022/80. Informed consent was obtained from all patients.

Children born between 37-42 weeks postmenstrual age
admitted to Etlik ZlUbeyde Hanim Maternity and Women’s
Health Teaching and Research Hospital ophthalmology clinic
were accepted in the study. Children born prematurely and
without cycloplegic examination results were excluded from the
study. Questions were directed to the families of the children,
and their gestational birth weight (BW), age, gender, feeding
pattern during the initial 6 months of life (only breastfeed,
breastfeed and formula together) and information on the
mothers’ pregnancy and delivery type and maternal birth age
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were recorded. Children were evaluated into two subgroups
according to feeding pattern during the initial 6 months of life;
only breastfed children (Group I, n= 52) and children fed with
combination of breast and formula milk (Group II, n= 36). In the
group fed with a combination of breast and formula milk, the
frequency of feeding with formula was less than half of the daily
feeding amount. All of the participants underwent a complete
ophthalmic examination and cycloplegic refraction. Refraction
examination was performed with cycloplegic retinoscopy,
automated refractometry (Welch Allyn SureSight Autorefractor,
USA) and autokeratorefractometer (Zeiss Autoref keratometer,
Germany). Two drops of 1% cyclopentolate hydrochloride
(Sikloplejin, Abdi ibrahim, Turkey) were performed for dilatation
before the examination. The cycloplegic examination values
of all patients were recorded as diopters (D). Also, according
to results, significant myopia is -3.00 D or less; significant
hyperopia is +3.00 D or more; significant astigmatism is -2.00 D
or less and anisometropia was 1.00 D or more were recorded.

SPSS 25.0 program was used for statistical analysis. Categorical
data were presented as n (numbers) and % and descriptive data
as mean + standard deviation (SD). Chi-square test was used
in the analysis of categorical data. Normal distribution fit was
checked with the Kolmogorov-Smirnov test. The differences
were evaluated by using the t-test for normally distributed data,
and the Mann-Whitney U test for non-normally distributed data.
p-values of 0.050 or less were noted statistically significant.

RESULTS

A total of 88 children undergone detailed ophthalmological
examinations retrospectively, of which 40 (45.5 %) were males
and 48 (54.5 %) were females. The mean age of the children
was 4.6 = 1.1 (3to 6 years)ingroup land 4.7 + 1.1 (3 to 6 years)
in group I, respectively. The gestational BW of 96.6 % (n=85)
of the children participating in the study was over 2500 grams
and the maternal birth age of 72.7 % (n=64) of the children
participating in the study was less than 30 years. Moreover, 49
(65.7%) children were delivered vaginally, and 39 (44.3%) were
delivered via Caesarian section. Of the 88 children included in
the study, 59.1% (n=52) had a history of breastfeeding, and
40.9% (n=36) had a history of breastfeeding and formula. There
were no significant difference between the groups for age (A),
BW, gender distribution, type of birth (The p values for A, BW,
gender and type of birth were 0.485, 0.786, 0.060 and 0.197
respectively) (Table ).

The spherical, cylindrical and spherical equivalent (SE) values
were 1.61 = 1.46 D; -0.98 = 0.69 D and 1.12 £1.43 D in



Table I: Demographic data of children.

Group 1 Group 2
(n=52) (n=36) P
Gender
Female* 24 (46.1) 24 (66.7) 0.060#
Male* 28 (563.9) 12 (33.3)
N 4.6+ 1.1 4.7 +1.1
Age at examination (years)t (3-6) (3-6) 0.4858
Birth weight*
<2500 9g 2 (4) 1(2.8) 0.786#
>2500 g 50 (96) 35 (97.2)
Maternal age*
<20 years 38 (73) 26 (72.2) 0.929¢
>20 years 14 (27) 10 (27.8)
Type of birth*
NSVD 26 (50) 23(63.9) 0.197#
C/S 26 (50) 13(36.1)

*1n(%),t: Mean + SD (Range), #: Chi-square test, $: Student-t test, SD:
Standart deviation

Table II: Refraction values of groups.

Group 1 Group 2
(n=52) (n=36) P
. 161+1.46  1.00 + 2.57 .
Sfpliz el (L (-3.50 t0 4.50) (-6.25 to 4.50) 0207
L 0.98+0.69 -0.90 +0.81 .
il (L) (-3.25 10 0.00) (-4.00 t0 0.00) 2297
) 112+1.43 055 +2.72 .
== () (-4.50 10 4.25) (-7.13 to 4.00) *:799
S'g_“g'%%”g;“y"p'a 1(1.9) 383 02755
i ifi i i il
Sg?glc(:)%ntDistlgmahsm 3(5.8) 2 (5.5) 1,000
i ifi iqt
S'(igfgg'g) Lz2ble 6 (11.5) 6(16.7)  0.411%
i iqg T
A?;joggeg;’p'a 6 (11.5) 2(5.5  0.463°

* Mean + SD (Range), T: n(%), #:Student-t test, $: Chi-square test, SE:
Spherical equivalent, SD: Standard deviation, D: Diopter

group | and 1.00 + 2.57 D; -0.90 + 0.81 D and 0.55 + 2.72
D in group I, respectively (p=0.507 for spherical; p=0.299 for
cylindrical and p=0.799 for SE). Although myopic refraction was
less common in the breastfed group, there was no significant
difference in myopic refraction between the groups (p= 0.507).
Also, significant myopia was found in 1.9 % (n=1) and 8.3 %
(n=8) of group | and group Il patients, respectively. There was
no statistically significant difference between groups (p=0.275).
On the other hand, significant astigmatism was seen in 5.8 %
(n=3) of the patients in Group | and 5.5 % (n=2) of patients in
Group II, and there was no significant difference between the
groups (p= 1.000).

In addition, no significant difference was observed between the
groups in terms of anisometropia (p=0.463) and the significant
hyperopia (p=0.411). Feeding types and refractive errors of
children are presented in Table Il
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DISCUSSION

This study is one of the rare publication in the literature
comparing feeding pattern and refraction errors in preschool
children. In present study, although the SE values were higher
in the breast-fed group, no significant difference was observed
between feeding pattern and refractive errors.

In the study of Chong et al. (13) including 797 Singaporean
children aged 10-12 vyears, the association between
breastfeeding and myopia was evaluated. Myopia was detected
in 521 children (65.4%), and 8.5% of them had a history of
breastfeeding. The prevalence of myopia in breastfed children
was found to be lower than in children who were not breastfed
(p =0.040) (13).

In the study performed by Sham et al. (14) with 3009 children
aged between 6-72 months, 29.4% of the children had a
history of breastfeeding. The prevalence of myopia was found
to be 11.3%, and this rate was found to be lower in the breast-
fed group (11.2%) than in the non-breastfed group (11.9%).
However, this difference was not found to be significant.

In the study of Shirzadeh et al. (15) 367 children aged 1-5 years
were evaluated and refractive measurement was performed
with retinoscopy without cycloplegic agents. The frequency
of myopia (SE at least -0.5 D) was determined as 5.2%, and
it was suggested that myopia was less common in breastfed
children compared to other feeding groups. Although the SE
values differed between the groups, there was no statistically
significant difference. It has been stated that age, ethnicity and
refraction examination without the use of cycloplegic agents
may play an important role in the emergence of these results.

Studies in the literature have found differences in astigmatism
rates. In the study of Shirzadeh et al. (15) astigmatism (cylinder
of -0.50 D or higher ) was 11.2% in the right eye and 10.2%
in the left eye, while this rate was 28.9% (cylinder of 0.75 D or
higher ) in the study of Tajbakhsh et al. (16). In present study,
astigmatism (cylinder of -1.00 D or higher) was 32.7% in breast-
fed group and 16.7% in group who fed with combination of
breast-fed and formula. Also, significant astigmatism (cylinder
-2.00 D and higher) was 5.8% and 5.6 % in group | and group
Il, respectively. An important reason for the difference between
studies may be the different age groups included in the study.

Chong et al. (13) found that breastfed children (SE -1.61 D)
were more hyperopic than non-breast-fed children (SE -2.1D).
Similarly, Sham et al. (14) reported that hyperopia was more
important in the breastfed group and breastfeeding status was
independently associated with SE. In their study examining
the relationship between breastfeeding and SE, Liu et al. (17)
found that breastfeeding for less than 6 months was positively
associated with increased hyperopia. In our study, although
hyperopia (38.9%) was less common in the non-breast-fed
group, no significant difference was found between the groups.
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In the early stages of life, which is a critical period of growth
and development, it has shown that breast milk is affect eye
development and also retinal and nerve development (18).
Although there is a progression from neonatal hyperopia to
emmetropia in this period, it has been reported that age has
a significant impact on the development of myopia (16,19). It
has been stated that breast milk intake at an early age affects
retinal development, which may be effective in the development
of juvenile-onset myopia (12). However, since eye development
continues in early childhood, the effect of breastfeeding can be
masked by eye development. Limitations of the study include its
design, sample size, lack of ocular biometry, and family history.

On the other hand, the number of patients fed only with formula
was not included in the study because the number of patients
was very small. This may have affected the comparison of
refraction between groups.

CONCLUSION

In conclusion, this study supports that myopia is seen less
frequently in breastfed children in preschool age. Considering
the emmetropization process, there is a need for larger, longer-
term studies with a wider age range to shed light on this issue
in the future.
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ABSTRACT

Objective: In this study, it was aimed to evaluate the reasons for visits, demographic and clinical characteristics of
patients, the methods of approach to these patients who visited the pediatric emergency service and were consulted
to ophthalmology.

Material and Methods: The files of patients consulted to the Ophthalmology Clinic from Pediatric Emergency
Department were analyzed retrospectively. Age and gender distribution of patients, complaints at the time of visits,
clinical characteristics, diagnoses, diagnostic examinations and treatment methods were recorded.

Results: Of the 241 patients, 164 (68.0%) were male and 77 (32.0%) were female. The median age was 11.0 (3.0-15.0)
years. According to age groups, the highest number of patients was in the 12-17 age group with 117 (48.5%) patients.
The most common complaints were foreign body in eye with 30.3% (n=73), eye redness with 10.8% (n=26), sticky eye
with 8.3% (n=20) and eyelid swelling with 8.3% (n=20). The most common diagnoses were foreign body (31.1%, n=75),
conjunctivitis (26.1%, n=63) and corneal epithelial defect (10.0%, n=24). Considering the distribution of diagnoses by
age groups, conjunctivitis was the most common in the 0-5 and 6-11 age groups, foreign body in the 12-17 age group.
While medical treatment was given to 59.3% (n=143) of the patients, intervention under local anesthesia was performed
for 29.5% (n=71) of the patients. Of the seven patients that were hospitalized, five of them were treated under general
anesthesia and two of them received surgical operations.

Conclusion: Pediatric emergency visits with eye complaints in children were most common between 12-17 years of age
and the most common cause was foreign bodies in the eye. All hospitalized patients were 0-5 years old and the most
common reason for hospitalization was foreign bodies. Clinicians’ awareness should be increased on common pediatric
eye emergencies accordingly.

Key Words: Consultation, Eye, Foreign body, Pediatric emergency
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Amac: Bu ¢alismada, ¢cocuk acil servisine bagvuran ve gz hastaliklarina konstilte edilen hastalarin bagvuru nedenleri,
demografik ve Klinik 6zellikleri, bu hastalara yaklasim yontemlerinin degerlendiriimesi amaglanmistir.

Gerec ve Yontemler: Cocuk Acil Servisi'nden Goz Hastaliklart Klinigi'ne konstlte edilen hastalarin dosyalan geriye
donuk olarak incelendi. Hastalarin yas ve cinsiyet dagilimi, basvuru anindaki sikayetleri, klinik &zellikleri, tanilar, tani
muayeneleri ve tedavi yontemleri kaydedildi.
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Bulgular: Toplam 241 hastanin 164’0 (%68.0) erkek, 77’si (%32.0) kadindi. Ortanca yas 11.0 (3.0-15.0) yildi. Yas gruplarina goére en
fazla hasta sayisi 117 (%48.5) hasta ile 12-17 yas grubundaydi. En sik basvuru sikayeti %30.3 (n=73) ile gdzde yabanci cisim, %10.8
(n=26) ile gbzde kizarklik, %8.3 (n=20) ile gbzde capaklanma, %8.3 (n=20) ile gbz kapaginda sislikti. En sik konulan tanilar yabanci cisim
(%31.1, n=75), konjonktivit (%26.1, n=63) ve kornea epitel defekti (%10.0, n=24)’dl. Tanilarin yas gruplarina gére dagiimina bakildiginda
konjonktivit en sik 0-5 ve 6-11 yas gruplarinda, yabanci cisim ise 12-17 yas grubunda gorlldi. Hastalarin %59.3’Une (n=143) medikal
tedavi uyguland ve %29.5’ine (n=71) lokal anestezi altinda mudahale yapildi. Hastanede yatan 7 hastanin 5'i genel anestezi altinda
mudahale ile tedavi edilirken, 2’si cerrahi olarak tedavi edildi.

Sonug: Cocuklarda géz sikayeti ile acil servise basvurular en sik 12-17 yas arasi olup, en sik neden gézdeki yabanci cisimlerdi. Hastaneye
yatirlan hastalarin tamami 0-5 yas araliginda olup en sik yatis nedeni yabanci cisimlerdi. Klinisyenlerin sik gérulen pediatrik géz acilleri
konusunda farkindaligr artiriimalidir.

Anahtar Soézciikler: KonsUltasyon, Gdz, Yabanci cisim, Pediatrik acil

INTRODUCTION

Pediatric ocular emergencies occupy an important place among
the patients who visited the emergency department (1). Eye
injuries constitute about 8-14% of all injuries in childhood (2).
Annually, more than quarter million children sustain eye injuries
that require hospitalization (3). Pediatric population groups
are at increased risk because of greater exposure to hazards,
decreased ability to avoid or detect hazards, immature motor
skills, limited common sense and a lower likelihood of functional
recovery following eye injury (4). Ocular injuries are among the
leading causes of deprivation amblyopia, bilateral low vision,
non-congenital monocular blindness, and long-term acquired
visual disability (4,5).

Children typically depend on someone else for personal
hygiene and self-care. They may have difficulty recognizing eye
symptoms and expressing discomfort such as watering of the
eye, infection or foreign body. Most of these eye emergencies
can be treated on an outpatient basis with simple medical
intervention. Ocular trauma is one of the most common causes
of acquired blindness in children (6). Some of them require
surgical intervention. Examination of pediatric patients is more
specific than adult patients. It requires more careful examination
and treatment due to both the difficulty of examination and the
inability of pediatric patients to express themselves correctly.

In this study, it was aimed to evaluate the reasons for visits,
demographic and clinical characteristics of patients who were
presented to the pediatric emergency service and consulted
to an ophthalmologist, and the methods of approach to these
patients. With this study, we think that we will contribute to
informing parents about this issue by identifying common
eye emergencies in children. In addition, we think that we
will contribute to the determination of early diagnosis and
appropriate treatment approach by increasing the awareness
of physicians working in the emergency department about
COmMmMmon eye emergencies.

MATERIALS and METHODS

The files of patients under the age of 18 who were consulted
to the Ophthalmology Clinic from the Pediatric Emergency
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Department of the Konya City Hospital between January 2021
and June 2021 were retrospectively analyzed from the medical
records. Patients who visited to the Pediatric Emergency
Department with eye complaints and were treated by a pediatric
emergency doctor were not included in the study. All of the
241 patients who were consulted to the Ophthalmology Clinic
from the Pediatric Emergency Department were included in this
study. Age and gender distribution of 241 patients, complaints at
the time of visits, clinical characteristics, diagnoses, diagnostic
examinations, and treatment methods were recorded. The
patients were divided into 3 different age groups: 0-5, 6-11,
12-17 years old.

This study was conducted in accordance with the principles of
the Declaration of Helsinki. This study was approved by local
ethics committee with date 02.08.2022 and number 10769.

Statistical analysis

Descriptive statistical methods were used in analyzing the
data. Normality tests including Kolmogorov-Smirnov and
Shapiro-Wilk tests were used to determine the distribution
of data. Normally distributed data were specified as mean +
standard deviation, and not normally distributed data were
specified as median (25"-75" percentile). Categorical variables
were expressed as number (n) and percentage (%). Statistical
Package for Social Sciences (SPSS) Windows software (ver. 22;
IBM SPSS, Chicago, USA) was used for all statistical analyses.

RESULTS

Of the 241 patients, 164 (68.0%) were male. The median age
of the patients was 11.0 (3.0-15.0) years and the youngest age
was 9 months, the oldest was 17 years. The highest number of
patients was in the 12-17 age group with 117 (48.5%) patients
and 7 (2.9%) of the patients were hospitalized (Table ).

The most common reason for the pediatric emergency visits
was foreign body in the eye in 30.3% (n=73) of the cases and
it was followed by redness in the eye with 10.8% (n=26), sticky
eye with 8.3% (n=20) and swelling in the eyelid with 8.3%
(n=20) (Table II).
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Table I: Distribution of patients by demographic and clinical Table |Ill: Distribution of diagnoses made after
characteristics. ophthalmology consultation according to age groups.
n = 241 Diagnoses 0- 5* 6- 11* 12'17* Total*
Gender, n (%) years years years
Female 77 (32.0) Foreign body 7 (2.9 6 (2.5) 62 (25.7) 75(31.1)
Male 164 (68.0) Conjunctivitis 37(15.4) 10(4.1) 16(6.6) 63(26.1)
Age, median(25"-75" percentile), years 11.0 (3.0-15.0) Corneal epithelial
Groups by age range, n (%) defect S0 o9 Sliarl |2 )
g-?1years gg E?gg Normal eye 4(17)  5@1) 9@37) 18(7.5)
U e ; Subconjunctival
12-17 years 117 (48.5) hemorrgage 833 208 417 14(58)
Hospitalization status, n (%) N
Ve ° 7(2.9 Preseptal cellulitis 5(2.1) 1(0.4) 2 (0.8) 8 (3.3)
No 234 (97.1) Blepharitis 2 (0.8) 1(0.4) 4(1.7) 7 (2.9
A”ifg'nc it 1(04) 3(1.2 208 625
Table ll: Distribution of patients according to complaints. conjunctivitis
Complaints n (%) Complaints n (%) l;or?lezlum g ((1)'? (1) (8'3) 1 (?'j) i (f';)
Foreign body 73 (80.3) Stinging sensation 3 (1.2) apfie gma (040 (L) (a.7) -7
Nasolacrimal duct 5 >
Eye redness 26 (10.8)  Blurred vision 3(1.2) obstruction 0.8) 0(0.0 0(0.0 0.8)
Sticky eye 20(8.3)  Detergent splash 3 (1.2) Herpes infection 1(04) 000 104 2(08)
Swollen eyelid 20 (8.3) Low vision 3(1.2) Keratitis 2(0.8) 0(0.0) 0(0.0) 2 (0.8)
Eye bleeding 11 (4.6) g”:g:i:;ig?em 3(1.2) Comnealabrasion  1(0.4) 0(0.0) 1(0.4) 2(0.8)
Swollen eye 11 (4.6)  Spray splash 3(1.2) Entropion 104 0(0.0) 0(0.0) 104
Eye weld burn 10 (4.1) Eye discharge 2 (0.8) Visual impairment 1(0.4) 0 (0.0) 0 (0.0) 1(0.4)
Headache 9(3.7)  Soil splash 2(0.8) Hemangioma 000 104 000 104
Trauma 8 (8.3) Dust splash 2 (0.8) Hyphema 1(0.4) 0 (0.0) 0 (0.0) 1(0.4)
Tree branch strike 6 (2.5) Adhesives splash 2 (0.8) Cataract 1(0.4) 0(0.0) 0(0.0) 1(0.4)
Perfumes splash 4 (1.7) Strabismus 2 (0.8) Chemosis 0(0.0) 1(0.4) 0(0.0) 1(0.4)
Eye pain 4 (1.7) Drug splash 1(0.4) . | . S0 o -
Fly intrusion 4(1.7)  Pen strike 1(0.4) ornealsear 00 (0L0) 04) ©4)
Oll solvent splash 4(1.7) Pfs;cr:;triz%ment 1(0.4) Pterygium 0(0.0) 0(0.0) 1(0.4) 1(0.4)
P Amblyopia 0(0.0) 1(0.4) 0(0.0) 1(0.4)
Total 86 (35.7) 38(15.8) 117 (48.5) 241 (100)
Foreign body was the most common diagnosis in the *n(%)

ophthalmologic examinations of the patients (31.1%, n=75). It
was followed by conjunctivitis (26.1%, n=63), corneal epithelial
defect (10.0%, n=24), subconjunctival hemorrhage (5.8%,
n=14) and preseptal cellulitis (3.3%, n=8). Considering the
distribution of diagnoses by age groups, conjunctivitis was the
most common in the 0-5 and 6-11 age groups, foreign body
in the 12-17 age group. Normal ophthalmologic examination
findings were present in 7.5% (n=18) of the patients (Table IlI).

It was observed that the biomicroscope method was mostly
used (78.8%, n=190). While medical treatment was given
to 59.3% (n=143) of the patients, intervention under local
anesthesia was performed for 29.5% (n=71) of the patients. No
treatment was required for the 18 (7.5%) patients with normal
eye examination findings (Table IV).

Seven (2.9%) patients were hospitalized. Five of them were
hospitalized for foreign bodies (Table V). The mean age of
hospitalized patients was 3.4+1.5 years and all hospitalized

Table IV: Distribution of diagnostic examinations and
treatment methods applied to the patients.

n (%)
Diagnostic examinations
Biomicroscope 190 (78.8)
Ophthalmoscope 51 (21.2)
Total 241 (100)

Treatment methods
Surgical treatment
Intervention under general anesthesia
Glasses treatment

Intervention under local anesthesia 71 (29.5)
Medication 143 (59.3)
No treatment 18 (7.5)

Total 241 (100)

patients were between 0-5 years old. While five of the
hospitalized seven patients were treated with intervention under
general anesthesia, two were treated with surgical treatment.
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Table V: Distribution of the diagnoses of hospitalized
patients according to age groups.

0-5year 6-11year 12-17year Total
n (%) n (%) n (%) n (%)
Hordeolum 1(14.3) 0(0.0) 0(0.0) 1(14.3)
Cataract 1(14.9) 0 (0.0) 0 (0.0) 1(14.9)
Foreign body 5 (71.4) 0 (0.0) 0 (0.0) 5(71.4)
Total 7 (100) 0(0.0) 0(0.0) 7 (100)
DISCUSSION

In this study, pediatric emergency visits due to eye complaints
were most common between 12-17 years of age and the most
common complaint for pediatric emergency visits was foreign
bodies in the eye. Furthermore, the most common diagnoses
were foreign body in the eye and conjunctivitis, respectively. In
addition, all hospitalized patients were 0-5 years old and the
most common reason for hospitalization was foreign bodies.

Shah et al. (7) found the male patient rate to be 68.3% in their
study on closed-globe injuries. Singh et al. (8) reported that
male patients were 68.6% and Archambault et al. (9) reported
that male patients were 65.0% in their studies. In our study,
pediatric patients who presented to the pediatric emergency
department due to any eye complaint were examined. When
the patients were evaluated in terms of gender, 164 (68%)
patients were male and 77 (32%) patients were female. The
fact that boys are more active and courageous and spend more
time outside the home than girls may cause them to be more
exposed to eye infections and injuries.

In the study of Alim et al. (10) including all age groups,
conjunctivitis was the most common diagnosis, while in the
study of Ustiindag et al. (11) it was conjunctival hyperemia. In our
study, foreign body in the eye (31.1%) was the most frequently
recorded emergency diagnosis, followed by conjunctivitis
(26.1%) and corneal epithelial defect (10.0%). Considering the
distribution of diagnoses by age groups, conjunctivitis was the
most common in the 0-5 and 6-11 age groups, and foreign
body in the 12-17 age group. Our interpretation of the foreign
body and conjunctivitis being more common is as follows:
Small objects are easier to enter into the eye because the eye
is open to the external environment. Conjunctivitis can be seen
more frequently because children do not follow hygiene rules.

In the study of Ligget et al.(12) it was reported that 1.3% of the
emergency department visits were due to eye trauma. In the
study of Alim et al. (10) this rate was found to be 2.3%. In our
study, the rate of patients who visited the pediatric emergency
department due to eye trauma was found to be 3.3%.

When the pediatric ophthalmic complaint related emergency
department visits are examined in detail, the most common
complaints were foreign body in eye (30.3%), eye redness
(10.8%), sticky eye (8.3%) and swollen eyelid (8.3%). Kaplan
et al. (13) found the exposure to chemical substance rate to be
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5.8% in their study. In our study, it is seen that the number of
patients who were exposed to chemicals such as detergents,
drugs, perfumes, spray, oil solvents and adhesives into their
eyes was 17 (7.1%).

In the study of Kaplan et al. (13) 90.1% of the patients were
treated with simple medical intervention, 7.2% were treated
with advanced medical treatment, 2.4% with simple surgical
intervention and 0.3% with advanced surgical intervention. In
our study, 59.3% of the patients were treated with medical
treatment and 29.5% were treated under local anesthesia.
Surgical treatment was performed in two patients; one for
cataract and one for hordeolum. Foreign bodies were removed
under general anesthesia in five patients because they were
very young and examination of the patients were difficult.

One of the limitations of our study is that it is a single-center.
The second is that it is a retrospective study. Another limitation
is that, the patients who visited the pediatric emergency service
with eye complaints and were treated by a pediatric emergency
doctor were not included in our studly.

CONCLUSION

Visits to the pediatric emergency department with eye
complaints in children were most common between 12-
17 years of age, and the most common cause was foreign
bodies in the eye. All hospitalized patients were 0-5 years old
and the most common reason for hospitalization was foreign
bodies. Clinicians’ awareness should be increased on common
pediatric eye emergencies accordingly.
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ABSTRACT

Objective: Pandemics such as COVID 19, cause severe stress for both parents and children due to social constraints,
changes in daily routines, and economic challenges, and can lead to long-term developmental and behavioral problems
in children. We evaluated the behavioral problems of typically developing healthy children at the end of the second year
of the pandemic, as well as the effect of family sociodemographic characteristics.

Material and Methods: This case-control study included 28 children between the ages of 18 to 60 months who
admitted to Hacettepe University ihsan Dogramaci Children’s Hospital between January and February 2022 and 23
children from the pre-pandemic period. All of the children scored normally on the Ages and Stages Questionnaire (ASQ)
in all developmental domains. The Child Behavior Check List (CBCL) was completed by parents.

Results: In terms of family sociodemographic characteristics, no significant difference existed between the two groups.
Anxiety-depression scores were significantly higher in the post-pandemic group once CBCL scores were assessed
(p=0.047). In the final stepwise multiple regression model, maternal education level was significantly associated with
lower anxiety-depression scores (p=0.030). It was revealed that a maternal education level above high school reduced
the anxiety-depression scores by 2.53 points in the post-pandemic group.

Conclusion: Families, pediatricians, and all other healthcare providers need to closely monitor preschoolers, who are
among the groups most vulnerable to the negative effects of the pandemic. Additionally, new policies are required to
eliminate health and social inequalities that deepen during the pandemic, especially in middle income and developing
countries.

Key Words: Behavior problems, Children, COVID-19

0z
Amag: COVID-19 gibi pandemiler sosyal kisitlliklar, giinlik rutinlerdeki degisiklikler ve ekonomik zorluklara bagli olarak
hem ebeveynlerde, hem de ¢ocuklarda strese neden olur ve gocuklarda uzun dénemde gelisimsel ve davranigsal
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sorunlara yol acar. Calismamizda pandeminin ikinci yilinda tipik gelisen saglikli gocuklarda davranis problemlerini ve bu sorunlara aile
sosyodemografik ¢zelliklerinin etkisini degerlendirdik.

Gereg ve Yontemler: Bu vaka kontrol calismasina, Ocak ve Subat 2022 tarihleri arasinda Hacettepe Universitesi ihsan Dogramaci Gocuk
Hastanesi’ne basvuran yaslar 18-60 ay arasinda 28 cocuk ve pandemi 6ncesi dénemden 23 ¢ocuk dahil edildi. Cocuklarn timunin
Erken Gelisim Evreleri Envanteri degerlendirme sonuglari tiim gelisim alanlarinda normaldi. Gocuk Davranislarini Degerlendirme Olcegi
ebeveynler tarafindan dolduruldu.

Bulgular: Aile sosyodemografik ¢zellikleri agisindan iki grup arasinda anlamii fark yoktu. Cocuk Davranislarini Degerlendirme Olcegi
puanlar degerlendirildiginde anksiyete-depresyon puanlar pandemi sonrasi grupta anlamli olarak daha yUksekti (p=0.047). Coklu
regresyon modelinde, anne egitim dlizeyi distik kaygi-depresyon puanlari ile anlamli bir sekilde iliskiliydi (p=0.030). Anne egitim dizeyinin
lise Ustl olmasinin pandemi sonrasi gruptaki gocuklarda anksiyete-depresyon puanlarini 2.53 puan azalttigi gosterildi.

Sonug: Alleler, cocuk doktorlan ve diger tim saglik ¢alisanlar pandeminin olumsuz etkilerine karsi en savunmasiz gruplardan biri olan okul
oncesi gocuklar yakin izlemelidir. Ayrica, 6zellikle orta gelirli ve gelismekte olan Ulkelerde pandemi strecinde derinlesen saglik ve sosyal

esitsizliklerin ortadan kaldirimasi igin yeni politikalara ihtiyag duyulmaktadir.

Anahtar Sozciikler: Davranig sorunu, Gocuk, COVID-19

INTRODUCTION

Since 2020, the COVID-19 pandemic has affected the entire
world, and many countries have been caught off guard.
Government closure measures and policies aimed at reducing
population movement and the uncertainty of the pandemic
period have led to negative outcomes at the child, family,
and service levels. School closures, changes in daily routines,
increased screen time, fewer physical activities, economic
difficulties, job losses, increased domestic stress, and restricted
access to health services all have the potential to damage
children’s growth and development as well as the mental health
of both children and parents (1,2).

Children and adolescents are the most vulnerable groups in
terms of mental health. Comprehensive studies have revealed
that during shutdown periods, most children and adolescents
have an increase in emotional-behavioral issues and are highly
burdened by the COVID-19 pandemic (3,4). In preschool
children, negative emotional-behavioral circumstances such
as crying, sleeping problems/nightmares, oppositional-defiant
behaviors, clinginess, and fear that family members could
contract theinfection were observed, in addition to internalization
problems such as emaotional reactivity, withdrawn, and anxiety-
depression (3,5,6). Anxiety and depression symptoms in
school-aged children; irritability, intense depressive symptoms,
increased levels of stress, worry, concern, and fear associated
with COVID-19 were prominent in adolescents (3,7,8). Studies
on preschool children, who respond to stress with a wide range
of symptoms due to age-related developmental characteristics
and are the most vulnerable group for persistent mental
problems if these symptoms are not recognized and treated
early, are few in comparison to other age groups (3,6).

Developmental variations in cognitive, verbal, emotional, and
social skills are critical for coping with stress, understanding
and processing complicated situations such as routine
changes and pandemic processes, and responding positively
emotionally and behaviorally (3,9). In addition to the individual
developmental-behavioral disadvantages of children with acute/

chronic diseases, neurodevelopmental disorders, and special
education needs, access restrictions to health services and
private education institutions, as well as school closures, have
exacerbated psychosocial problems. Considerable research
has shown that these children had more mental health problems
than healthy children during the pandemic’s shutdown periods
(8,10,11). The ‘healthy children’ in the research were those who
were described as such by the families and who did not have
a chronic iliness. Studies on the impacts of the pandemic are
needed, particularly in children who have been proven to have
typical development and behaviors and whose stress coping
skills are expected to be better.

Recent research suggests that the acute challenges associated
with the COVID-19 pandemic will be long-lasting and the
long-term effects of the pandemic on preschoolers are limited
(12-14). The goal of this study was to evaluate the behavioral
problems of children with typical development 2 years from the
start of the pandemic, and to determine how these problems
were related to family sociodemographic characteristics.

MATERIALS and METHODS

This study was conducted at Hacettepe University Faculty
of Medicine Department of Developmental Pediatrics, and
all parents who participated in this research provided written
informed consent. The Ethics Committee of the Hacettepe
University Faculty of Medicine approved this study (GO
22/615). Children aged 18 to 60 months who visited Hacettepe
University general pediatric outpatient clinic for reasons apart
from developmental-behavioral issues were evaluated using
the Ages and Stages Questionnaire (ASQ) between January
and February 2022. The patients evaluated were all term born
children with normal growth and developmental milestones and
no chronic disease. Furthermore, the children were not followed
up on for any behavioral issues. The study group comprised of
28 children who had normal development in communication,
gross motor, fine motor, problem solving, and personal social
areas as a result of the developmental evaluation. Children

Turkish J Pediatr Dis/Ttirkiye Cocuk Hast Derg / 2023; 17: 272-278



274 Omercioglu E et al.

who had developmental delays in any area were monitored
for further assessment and not included in this study. The
sociodemographic characteristics of the study participants
and their families, such as parental age and educational
level, was obtained. The Child Behavior Check List (CBCL)
was completed by parents. Likewise, the sociodemographic
characteristics and CBCL scores of 23 control group children
who met all of the following inclusion criteria were established
from the control groups of two studies conducted at Hacettepe
University Department of Developmental Pediatrics in 2019
(15,16). The following tools were used to conduct screening for
developmental and behavioral issues.

The Ages and Stages Questionnaire (ASQ)

The ASQ, one of the most extensively used developmental
screening tools in pediatric practice, evaluates children aged
3 to 72 months in the areas of communication, gross motor,
fine motor, problem solving, and personal-social development
(17). Although the ASQ was designed to be completed by
parents, in this study, the researchers scored the items in the
questionnaire by asking or observing the child in conjunction
with the literature (18). While a score above the cutoff values
in all domains is accepted typical development, children with a
score below 2 SD in at least one domain are regarded to have a
positive screening test for developmental delay. The sensitivity
and specificity of the Turkish version of the ASQ are 0.94 and
0.85, respectively (19).

Child behavior checklist for ages 1.5 to 5 years (CBCL/1.5-5)

This instrument is used to identify behavioral and psychiatric
issues in children aged 18 to 71 months, and the results are
obtained by having parents score own children’s behaviors.
CBCL/1.5-5, that comprises 100 items, has seven syndrome
scores as follows: () emotionally reactive, (i) anxious/
depressed, (i) somatic complaints, (iv) withdrawn, (v) sleep
problems, (vi) attention problems, and (vii) aggressive. High
scores indicate more problematic behavior. Moreover, the
combination of emotionally reactive, anxious/depressed,
somatic complaints, and withdrawn scores constitute the
“Internalizing Problems score” and the combination of attention
problems and aggressive scores constitute the “Externalizing
Problems score.” The “Total Problems score” is composed of
these scores, the seven syndrome scores, and the one item
added by the parents (20). Parents completed the CBCL/1.5-5
to evaluate the behavioral difficulties of the children in this study
(21, 22).

Statistical analysis

IBM SPSS Version 22.0 was used to perform the statistical
analysis. The numerical variables were summarized as
median (min-max, interquartile range (IQR)), while categorical
variables were reported as frequencies and percentages. The
Mann Whitney U test was used to determine the differences
between the groups (prepandemic vs. postpandemic children)
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in continuous variables, whereas the Pearson Chi-square test
or Fisher’s exact test was used to determine such differences
in categorical variables. The relationship among continuous
variables was determined by the bivariate Spearman correlation
coefficients. A multiple linear regression model was performed
to test whether the family sociodemographic characteristics
predict child behavior problems after the pandemic. A p-value
of less than 0.05 was considered significant.

RESULTS

The median age of the 23 children in the pre-pandemic
group was 42 months (IQR: 20), and the median age of the
28 children in the post-pandemic group was 37 months (IQR:
23), with no significant difference between the ages. In terms
of family sociodemographic characteristics, no significant
difference existed between the two groups (age, educational
status, employment status, number of siblings, etc.) (Table ).
Anxiety-depression scores were significantly higher in children
in the postpandemic group once CBCL scores were assessed.
The post-pandemic group had higher scores in the somatic
complaints and sleep problems but they did not achieve
statistical significance (Table II).

There was no relationship between sociodemographic
variables (child age, maternal and paternal age, education
level, employment, chronic disease condition, number of
siblings and members of the family, birth order of the child)
and CBCL scores in the pre-pandemic group. Table Il shows
the correlation between the sociodemographic characteristics
and CBCL scores in the post-pandemic group. Children whose
mothers had less than a high school education had significantly
higher witdrawn (<high school median:3 IQR:3.5, >high school
median:1 IQR:2) , anxiety-depression (<high school median:5
IQR:2.5, >high school median:3 IQR:2), internalization problem
(<high school median:15 1QR:10, >high school median:7 IQR:4),
and total problem scores (<high school median:43 IQR:34.5,
>high school median:27 [QR:23) (respectively; p=0.026,
p=0.002, p=0.008, p=0.034). Anxiety-depression (unemployed
median:4 1QR:2, employed median: 2 IQR:2.75), somatic
complaints (unemployed median:3.5 IQR:2.5, employed
median:2 IQR:2.75), and internalizing problem (unemployed
median:10 IQR:9, employed median:5.5 IQR:5.5) scores were
also higher in children with unemployed mothers (respectively;
p=0.0086, p=0.038, p=0.017).

Stepwise multiple regression analyses were used to show the
important risk factors related to anxiety-depression scores,
SO variables such as the number of siblings and household
members, maternal education level and employment status,
and child birth order were included in the model. In the final
model, maternal education level was significantly associated
with higher anxiety-depression scores (p=0.030). It was
revealed that a maternal education level above high school
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Variable, n(%) or

median (minimum-maximum) Pre-pandemic group (n=23) Post-pandemic group (n=28) p

Age (months) 42 (20-60) 37 (24-59) 0.353
Maternal age (years) 33 (25-41) 31 (22-40) 0.160
Maternal education (n) 0.603

<High school 9 (39.1) 9 (82.1)

>High school 14 (60.9) 19 (67.9)
Maternal employment status 0.964

Employed 10 (43.5) 2 (42.9)

Unemployed 13 (566.5) 6 (57.1)
Chronic disease in mother 0.061

Yes 7 (30.4) 2(7.1)

Paternal age (years) 36 (28-43) 34.5 (27-44) 0.494
Paternal education (n) 0.914

<High school 8 (34.8) 9 (39.1)

>High school 15 (65.2) 18 (66.6)
Paternal employment status

Employed 23 (100) 26 (96.3) 1

Unemployed 0 (0) 1(3.7)
Chronic disease in father

Yes 6 (26) 3(11.1) 0.270
Number of sibling 0 (0-3) 0 (0-2) 0.559
Number of members in the family 3 (3-6) 3 (3-6) 0.639
Birth order of the child 1(1-4) 1(1-3) 0.817
Table Il Distribution of the CBCL* scores before and after the COVID19 pandemic

Scores of child Pre-pandemic group Post-pandemic p
behavior checklist (n=23) group (n=28)

Emotionally reactive 2 (0-5) 2 (0-8) 0.794
Anxiety/depression 2 (0-6) 3 (0-8) 0.047
Somatic complaints 1(0-9) 3 (0-9) 0.057
Withdrawn 1(0-4) 1 (0-5) 0.590
Sleep problems 3 (0-7) 3.5 (0-14) 0.067
Attention problems 4 (0-6) 3 (0-7) 0.729
Aggressive behavior 7 (0-16) 8.5 (2-20) 0.171
Internalizing problem score 6 (0-19) 9 (1-26) 0.146
Externalizing problem score 9 (0-22) 11 (3-24) 0.271
Total problem score 26 (0-58) 31.5 (10-71) 0.097

Median value and minimum-maximum values are presented, p<0.05 is significant, * Child Behavior Checklist

reduced the anxiety-depression scores by 2.53 points (95%
confidence interval (Cl): (-4.143) — (-0.921)).

DISCUSSION

Pandemic periods, such as COVID-19, cause severe stress for
parents and children due to social restrictions, infection risk,
and economic difficulties, and could be considered as adverse
childhood experiences (ACEs) (23,24). Eventually, toxic stress
develops once children’s negative experiences and stress load
persist as well as in the absence of the protective buffering effect
of a supportive caregiver relationship. It is critical to understand

and identify the effects of the pandemic on preschool children,
particularly given that toxic stress can cause permanent
deterioration and changes in learning (cognitive, language, social
emotional skills), behaviors, and physical health, particularly in
early childhood when brain plasticity is at its peak (25). The mid-
long-term effects of the pandemic following the acute closure
processes are still being researched in this context.

In this study, preschoolers’ anxiety-depression scores at the
end of the second year of the pandemic were shown to be
statistically significantly higher than they were prior to the
pandemic. In the comprehensive COPSY South Tyrol 2021
study, which investigated children and adolescents aged 7
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Table llI: Correlations between the sociodemographic characteristics and CBCL scores in the post-pandemic group

1 2 3 4

5 6 7 8 9 10 11 12 13 14

1 Child age 1.000

2 Number of sibling .166  1.000

3 Birth order of the child .137 .808" 1.000

4 Number of members in the family .066 .911" .599" 1.000

5 Emotionally reactive 302 .270 117 .254 1.000

6  Anxiety/depression 157 478 .326 4183 579" 1.000

7  Somatic complaints -.024 244 195 210 .488" .575" 1.000

8  Withdrawn 458 210 -.128 .222 .553" .318 .232 1.000

9 Sleep problems .325 -.066 -.193 -.063 .457" .521" .296 .263 1.000

10 Attention problems -131 -.218 -.384-.198 -.042 -.163 -.013 .153 -.005 1.000

11 Aggressive behavior -.166 .080 -.231 .166 .489" .397° .390" .543" .398 .361 1.000

12 Internalizing problem 273 .356 .173 .330 .827" .831" .778" .599" .533" -.064 .573" 1.000

13 Externalizing problem -168 .024 -.284 .089 .414° 295 .328 .514" .340 .609" .951" .472° 1.000
14 Total problem 151 181 -.080 .189 .706" .658" .650" .627" .642" .218 .824" .863" .771" 1.000

*p<0.050, **p<0.010,

to 19 at the end of the first year of the pandemic, behavior
problems, anxiety, depressive symptoms, and psychosomatic
symptoms all increased, and mental health issues were more
affected negatively in young children (12). In like manner, in the
second year of the pandemic, general mental health issues,
anxiety, and depressive symptoms in children and adolescents
were still greater than they were before the pandemic, according
to the longitudinal German COPSY research (26). Preschoolers
and school-age children both exhibited higher internalizing
problems and post-traumatic stress symptoms in December
2021 than in March 2020, according to another comprehensive
study that looked into the behavioral issues of children ages
3 to 13 at four different time points (14). In keeping with the
literature, this study emphasizes the long-term impacts of the
pandemic on children.

The socioeconomic status of the family and the mental health
issues that children and adolescents experience are strongly
correlated. These socioeconomic characteristics of the family
play a significant role in the adjustment and behavior of both the
child and the parents to stressful circumstances. Longitudinal
studies revealed that children who lived in persistently low
socioeconomic conditions were more susceptible to mental
health issues than their peers who did not. The most potent
predictors of these mental issues are low household income
and low parental education, which are the most critical
predictors of socioeconomic level (27, 28). In this study,
children of mothers with lower education levels had significantly
higher levels of withdrawn, anxiety-depression, internalization,
and total problem scores, whereas children of unemployed
mothers had significantly higher levels of withdrawn, anxiety-
depression, somatic, and internalization problems. It has been
demonstrated in studies looking at child behavioural problems
during the pandemic that low parental education levels and
socioeconomic status are linked to an increase in mental
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health issues (4,12,26). In addition to the stress caused by
economic hardships in families with low socioeconomic status,
this situation can be clarified by the relationship between low
maternal education level and negative parental practices in
areas like communication, child care, and positive discipline (29,
30). Anxiety-depression scores were higher as there were more
family members and siblings present in the post-pandemic
period, regardless of the fact that this finding did not achieve
statistical significance in the multiple regression analysis. The
increased number of children and family members at home all
through pandemics can exacerbate sibling conflicts, create a
complicated home environment, increase caregiver workload,
reduce one-on-one time spent with children, and thus increase
mental health problems in children (3,13,31).

One of our study’s strengths is that it is one of the few
studies looking at how the COVID-19 pandemic has affected
preschoolers’ behavioral issues over the mid-long term.
Furthermore, unlike previous studies examining the effects
of the pandemic on healthy children, the physical and
developmental evaluations of the children in this study were
performed using worldwide validated assessment tools, and
then healthy children with typical development were included in
the study (10, 11, 32). Another strength we have is that the pre-
pandemic and post-pandemic groups are equivalent in terms of
sociodemographic characteristics and developmental status.
The small number of participants is one of the study’s limitations.
Moreover, having failed to evaluate parental stress, parental
self-efficacy, and home environment characteristics, which
may be closely related to the factors that cause of behavioral
problems in children, was a limitation. As stress and anxiety
levels may rise in mothers and fathers during the pandemic
period regardless of education level and sociodemographic
characteristics, one of the study’s limitations is the lack of



information on this subject. Another limitation is the inability to
obtain from the families the household income data necessary
for a more accurate assessment of socioeconomic status.

It is noteworthy that at the end of the second year of the
pandemic, anxiety-depression symptoms in children with typical
development, who are thought to have relatively better coping
mechanisms with stressful situations, proceed to be higher
than prior to the pandemic. Given that it is well known that
early behavioral problems frequently persist into adolescence
and adulthood, it is crucial to identify and explore these issues.
Families, pediatricians, and all other healthcare providers need
to closely monitor preschoolers because they are one of the
most vulnerable age groups to the extreme stress load that
comes with the pandemic process and since they exhibit
complex symptoms when stressed. Additionally, new policies
are required to eliminate health and social inequalities that
deepen during pandemic processes, especially in low-income
and developing countries, given that low parental education and
socioeconomic characteristics boost these mental problems.
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ABSTRACT

Objective: Childhood obesity has become a most common public health problem. We aimed to examine the relationship
between obesogenic family practices for childhood obesity, children’s obesity, smartphone usage times, and depressive
symptoms.

Material and Methods: In the present study, we conducted on 96 families and their children aged 6-14 who applied to
our pediatric clinic from October 2020 to July 2021. Parents and children who agreed to participate in the study filled out
an online questionnaire containing sociodemographic data, children’s weight, and height information, “The Children’s
Depression Inventory (CDI),” and “Family Nutrition and Physical Activity Screening Tool (FNPA).”

Results: The present study found 80.2% (n=77) of the children were primary school students, and 19.8% (n=19) of
them were secondary school students. We found a significant negative correlation between FNPA score and depressive
symptoms in primary school students (rand p values; r=-0.276, p=0.015). Obesogenic family environment was correlated
with higher depressive scores in primary school children. We also confirmed that primary and secondary school children
with obesogenic family environments spent more time on smartphones (p respectively p=0.009, p=0.031).
Conclusion: The FNPA is an easily applicable tool to determine obesogenic family factors. Children with an obesogenic
family environment should be carefully evaluated for depressive symptoms and smartphone usage time.

Key Words: Behavior, Children, Depression, Family Environment, Nutrition, Smartphone Use

0z

Amac: Cocukluk cagi obezitesi glinimuzde en yaygin halk saghgi sorunu haline gelmistir. Cocukluk obezitesi igin
obezojenik aile uygulamalarinin, ¢ocukluklardaki obezite, akilli telefon kullanim suresi ve depresif belirtiler iligkisini
incelemeyi amagcladik.

Gerecg ve Yontemler: Bu arastirmayi, Ekim 2020 - Temmuz 2021 tarihleri arasinda ¢ocuk klinigimize basvuran 6-14
yas araliginda olan 96 ¢cocuk ve onlarin ailesi ile gerceklestirdik. Calismaya katilmayr kabul eden ebeveynler ve ¢cocuklar,
sosyodemografik verilerini, cocuklarin kilo ve boy bilgilerini, “Cocuklar icin Depresyon Envanteri (CDI)” ve “Aile Beslenmesi
ve Fiziksel Aktivite Tarama Araci (FNPA)” iceren bir online anketi doldurdular.
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Bulgular: Bu arastirmada gocuklarnn %80.2’sinin (n=77) ilkokul égrencisi, %19.8’inin (n=19) ortaokul égrencisi oldugu saptanmistir. ilkokul
dgrencilerinde FNPA puan ile depresif belirtiler arasinda negatif yénde anlamii bir iliski bulduk (r ve p degerleri; r=-0.276, p=0.015). ilkokul
cocuklarinda, obezojenik aile ortami daha ylUksek depresif puanlarla iligkiliydi. Obezojenik aile ortamina sahip olan ilkokul ve ortaokul
cocuklarinin akilli telefonu daha uzun stireli kullandiklarini dogruladik (sirastyla p=0.009, p=0.031).

Sonug: FNPA, obezojenik aile faktorlerini belilemede kolay uygulanabilir bir aractir. Obezojenik aile ortamina sahip ¢ocuklar, depresif
belirtiler ve akilli telefon kullanim stireleri agisindan dikkatle degerlendirilmelidir.

Anahtar Sozciikler: Davranig, Cocuklar, Depresyon, Aile Ortami, Beslenme, Akilli telefon kullanimi

INTRODUCTION

Childhood obesity is one of the most critical public health
challenges nowadays. Obesity and its related diseases are
largely preventable. Thus the prevention of obesity in children
requires high priority (1). Ihmels et al. (2) developed the Family
Nutrition and Physical Activity (FNPA) tool to determine risky
family environmental factors for childhood obesity. Peyer et al.
(8) showed the FNPA tool to have high validity in screening for
childhood obesity risk. The previous study, conducted in the
United States, identified the applicability of the FNPA tool for
preventing and treating obesity by determining obesogenic
risk factors in normal-weight children and roles as a guide for
health professionals to initiate treatments with those currently
overweight or obese. Some researchers showed a relationship
between the FNPA score and obesity in children (4). We can
get information about the obesogenic family environment via
this tool.

Childhood obesity treatment is based on some medical and
nonpharmacological treatment recommendations. The most
critical step in nonpharmacological treatment is identifying
the barriers in the family environment that may go against
lifestyle changes (5). Some researchers suggested that the
family environment plays an essential role in more effective
prevention and intervention of childhood obesity (6). In this
respect, it is essential to recognize risky family behaviors for
childhood obesity, especially in school-age children, and to
take precautions to prevent children from obesity (7).

Obesity can bring together other physical and psychological
comorbidities (8). An evaluation of 13 longitudinal studies’
meta-analyses confirmed the bidirectional relationship
between obesity and depression. They found that depressed
adolescents had a 70% higher risk of obesity whereas obese
adolescents had a 40% higher risk of depression (9). The
Centers for Disease Control and Prevention has emphasized
the increase in depression in children in recent years and that
depression can result in suicide in children (10). Panchal et al.
(11) confirmed that parent-child communication was protective
against depression in children. Similarly, Whittle et al. (12)
suggested the importance of parents in influencing children’s
health.

Other conditions related to childhood obesity are increasing
children’s screen time and decreasing physical activity. In
the digital world, the child has frequently become using
smartphones (13). Children’s problematic smartphone use
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had been associated with poorer mental health and obesity in
children (13,14).

The present study aimed to evaluate the relationship between
the obesogenic family environment with obesity, smartphone
usage, and depressive symptoms in primary and secondary
school students.

METHODS

We conducted the present prospective cross-sectional study
on children between the ages of 6-14 and their families who
applied to the university pediatric clinics between October 01,
2020, and January 01, 2021. We predicted that approximately
a total of “600 children” would refer to the outpatient clinic
during the study, and we calculated the target sample size to
be at least “68”(15).

We planned to include the present study with seven-year-old
children because the “Children’s Depression Inventory” can
be conducted above seven years old. One hundred twenty
children family pairs applied to our pediatric clinic; 24 did not
fill out the questionnaire, and 96 children and their families who
filled out an online questionnaire were included in the study.

We sent these questionnaire forms to families via e-mail. The
online questionnaire consisted of the families’ sociodemographic
characteristics, children’s height and weight information, “The
Children’s Depression Inventory (CDI),” and “Family Nutrition and
Physical Activity Screening Tool.” Participants (families-children)
filled out the online questionnaire. The children and their families
filed together the “Children’s Depression Inventory”, and the
parents completed the rest.

According to parents-reported, we recorded the children’s
weight and height as values on March 2020 and March 2021. The
body mass index (BMI) was calculated using the weight/height2
formula. The percentiles of the BMI were grouped according
to Turkish children’s reference values (16). We classified
children’s weight status according to de BMI percentiles. We
defined underweight (below the 5" percentile), normal (the 5-
85" percentile), overweight (the 85-95 percentile), and obese
(above the 95 percentile). We recorded the children’s values
in March 2020 as their weight status before the pandemic and
their values in March 2021 as their weight status during the
pandemic.
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We asked about the children’s smartphone usage times except
for study and homework. Responses scored; less than an hour/
day =1 point, 1-2 hour= 2 points, 2-3 hours/day=3 points, >3
hour=4 points.

Ihmel et al. (2) developed the Family Nutrition and Physical
Activity Screening Tool (FNPA) to determine the obesogenic
family and child practices. Ozdemir et al. (17) conducted
Turkish validity and reliability study of FNPA. The FNPA contains
ten risk factors with two items each (Family meals, family eating
habits, food preferences, beverage preferences, restriction/
reward, screen time, healthy environment, family activity, child
activity, and family schedule/sleep pattern). The FNPA aims
to determine risky family and child behaviors regarding child
nutrition and obesity. The FNPA scores ranged from 20 to 80.
There is no cut-off value for FNPA scores. Higher scores show a
less obesogenic family environment. The present study’s mean
FNPA score was 57.7+7.1 (39-73).

The Children’s Depression Inventory (CDI) is a 27-item tool to
determine depressive symptoms in children aged 7-17. Oy
(18) conducted the reliability and validity of The CDI in Turkish
children. The items are scored as 0, 1, or 2. Higher total scores
show increased depressive symptoms in children. We used
the Children’s Depression Inventory (CDI) to determine the
children’s depressive symptoms.

The study was approved by Bagkent University Medical and
Health Sciences Research Board (28.04.2021-21/82).

Statistical Analysis

Numerical variables were evaluated for normality of data
distribution by performing the Shapiro- Wilk test. Categorical
measurements were summarized as numbers (n) and
percentages (%), whereas numerical measurements were
summarized as the meanzstandard deviation and median
(minimum-maximum). Since the assumption of normal
distribution was not met, Kruskal Wallis tests were applied to
compare the differences among the response groups regarding
scale variables. The relationship between the scale scores was
used with the Spearman correlation test. The categorical data
analysis was done using the Pearson Chi-Square test and
Generalized Fisher (Fisher-Freeman-Halton) Exact test. The
Mc-Nemar-Bowker test was used to analyze the relationship
between the children’s screen time before and during the
pandemic. Values with a p < 0.050 were considered statistically
significant in all tests. Statistical analyses were conducted using
SPSS v25.0 software (SPSS Inc., IBM, USA).

RESULTS

The present study found 80.2% (n=77) of the children were
primary school students, and 19.8% (n=19) of them were
secondary school students (Table I). There was no difference
between the two groups in terms of the male/female ratio
(p=0.437).

Table I: Sociodemographic data

Sociodemographic data of the Frequency
parents and children n (%)

Mother’s Educational Status

High School and below 21 (21.9)

University 48 (50.0)

Post-graduate 27 (28.1)
Father’'s Educational Status

High School and below 19 (19.7)

University 42 (43.8)

Post-graduate 35 (36.5)

Family’s Monthly Income

2800 TL and below 1(1.0)

2801-5600 TL 15 (15.6)

5600-8400 TL 19 (19.8)

8400 TL and above 61 (63.6)
Marital Status

Married 84 (87.5)

Divorced 12 (12.5)
Number of Siblings

- 25 (26.0)

1 65 (67.7)

2 6 (6.3)
Children’s Educational Status

Primary school 77 (80.2)

Secondary school 19 (19.8)
The male/female ratio of the children

Primary school 37/40

Secondary school 9/10

TL: Turkish Lira

We found that 78.1% of mothers and 80.3% of fathers graduated
from university or graduate school, most parents (87.5) were
married, and most parents’ (63.9) monthly income was more
than three times the minimum wage. Table | represents the
sociodemographic factors of the parents and children. The
mean age of the children was 9.0+2.0 (6-14) years, and Female/
Male was 1.23 in terms of gender distribution. We analyzed
children’s depressive scores and FNPA scores according to
primary school children (7-10 years old) and secondary school
students (11-14).

We found no significant relationship between the
sociodemographic characteristics of the parents with the
children’s educational status (primary school or secondary
school), smartphone usage time, and depressive symptom
levels (p>0.050).

Table Il represents the weight status of primary and secondary
school students. We found higher obesity rates in primary
school students during the pandemic than before the pandemic
(p=0.025). On the other hand, there were no differences in the
obesity rates of secondary school children before and during
the pandemic (p=0.564).

We found no relationship between primary and secondary
school students’ obesity with FNPA scores (p values
respectively; p= 0.127, p=0.643).
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Table lll represents the FNPA scores of primary and secondary
school students. We confirmed a higher obesogenic family
environment in secondary school students than in primary
school children (p=0.004). The mean FNPA scores of the
primary school children were 58.82+7.02 (Table lII).

The present study found that children who more spent time
on smartphones had a higher risky family environment for
obesity (p=0.009). Similar to primary school students, there
was a significant relationship between children’s smartphone
usage time, and obesogenic family environment in secondary
school students (p=0.031). Table IV represents the relationship
between FNPA scores and smartphone usage times of the
children.

We found a significant negative correlation between FNPA
score and depressive symptoms in primary school students
(r and p values; r=-0.276, p=0.015). This finding expressed
that primary school children with higher obesogenic family
environments had more depressive symptoms. But we showed
no relationship between obesogenic family environment and
depressive symptoms in secondary school students (r and p
values; r=-0.457, p=0.065)

We also showed higher depressive symptoms in secondary
school students than in primary school children (p=0.018). The
CDI scores of the secondary school students were 11.4+8.46
(Table 1ll). We found no relationship between children’s obesity
and depressive symptoms (p=0.647). We found no significant

Table Il: The weight status of primary and secondary
school children

Before the During the

Body Mass Percentile . .
pandemic pandemic

Primary School Students

Underweight* 5 (6.5) 5(6.5)
Normal* 41 (568.2) 37 (48.1) 0.025
Overweight* 20 (26.0) 13 (16.9)
Obese* 11 (14.3) 22 (28.6)
Secondary School Students
Underweight* - -
Normal* 13 (68.4) 14 (73.7) 0.564
Overweight* 4(21.1) 3(15.8)
Obese* 2 (10.5) 2 (10.5)
*n(%)
Table Ill: Depressive symptoms and obesogenic family
environment of the primary and secondary school students
Scores Primary School = Secondary B
Students School Students

FNPA Total Score

Mean + SD 58.82+7.02 53.55+6.08  0.004*
Median (min-max) 59 (39-73) 56 (42-62)

Beck Total Score
Mean + SD 7.61+£5.94 11.4+£8.46 0.018*
Median (min-max) 6 (1-30) 9.5 (1-37)

*n<0.050, Mann-Whitney U test, min: Minimum, max: Maximum, SD:
Standart Deviation
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Table IV: The relationship between smartphone usage time
and FNPA scores of the primary and secondary school
children

FNPA Scores
Smartphone Usage Time Mean + SD M_edlan
(min-max)

Primary School Children’s
Smartphone Usage Times

<1 hour 61.8:6.3 62.50 (51-73) .
1-2 hours 58.18+5.8 59.00 (47-70) 9-009
2-3 hours 55.75+6.2 56.00 (49-67)
> 3 hours 54.71+7.7 55.50 (39-69)

Secondary School
Children’s Smartphone

Usage Times
< 1 hour 57.843.3 58.5(62-62) 0.031*
1-2 hours = =
2-3 hours 58.0+0.1  58.0 (568-59)
> 3 hours 50.846.2 53.1 (42-58)

*0<0.050, SD: Standart Deviation, min: Minimum, max: Maximum

relationship between children’s smartphone usage times, and
depressive scores (p=0.162).

DISCUSSION

The family environment plays a critical role in the mental
and physical health of the children. Childhood obesity was
associated with an obesogenic family practice (4). In this
regard, children might be protected from obesity and obesity-
related comorbidities by interfering with family practices. To
our knowledge, no study examined the relationship between
obesogenic family practice with children’s depressive
symptoms and digital media use. The present study examined
the relationship between the obesogenic family environment
with obesity, smartphone usage, and depressive symptoms in
primary and secondary school students.

Ihmel et al. (2) developed the Family Nutrition and Physical
Activity Screening Tool (FNPA) to determine the obesogenic
family and child practices. This scale provides information
about the high-risk family environment and child behaviors
regarding children’s obesity. Herbenict et al. (19) suggested
that implementing the FNPA tool at a school-based clinic might
effectively determine children at high risk for obesity . Tucker et
al. (4) conducted a study on 564 5-18 age children; they found
a relationship between lower FNPA scores and severe obesity
odds in children . On the other hand, Peyer et al. (3) suggested
that The FNPA is also used to inform the arrangement of family-
centered obesity treatment for children. Unlike previous studies,
our present study did not find a relationship between FNPA
scores, and obesity in children. We might explain this finding by
that we recorded children’s weight and height according to the
parent’s self-report. They might not accurately remember their
children’s weights and heights.
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Risky behavior for obesity in children increased during the
COVID-19 pandemic (20,21). The present study confirmed
higher obesity rates in primary school students during the
pandemic than before. However, we found no differences in the
obesity rates of secondary school children before and during
the pandemic. Only 19 of the children were secondary school
students. Due to this, we might not find a significant increase
in obesity rates among secondary school children during the
pandemic. Some studies showed that obese children had a
high risk for depression or depressive children were more likely
to be obese (9). In the literature, there was no study to examine
the relationship between obesogenic family environment and
children’s psychological status. The present study found
that primary school children with higher obesogenic family
environments had more depressive symptoms. This situation
can be explained as follows, a family that shows careless
behavior in terms of obesity may also be inattentive in terms
of the emotional needs of their child. However, future studies
that examine other factors related to the psychological state
of the children are needed. We thought this finding contributed
to the literature. Unlike primary school children, we showed
no relationship between obesogenic family environment and
depressive symptoms in secondary school students. The small
sample size of secondary school children might explain no
significant differences in secondary school children.

In the present study, we found no significant difference
between the sociodemographic characteristics of the parents
and the children’s smartphone usage time and depressive
symptom levels. Current studies showed the relationship
between family sociodemographic data and children’s screen
use and behavior (22). Some studies showed that depressive
symptoms in school children are associated with certain socio-
demographic factors, family socioeconomic status, and family
relationships (23,24). The parents conducted in our study
had similar sociodemographic characteristics that may have
affected this situation. We believe that participants with similar
characteristics might make our study meaningful by excluding
parenteral factors related to children’s depressive symptoms.

Another critical issue is that smartphone use has become
popular among children. Children spend more time on
smartphones nowadays (25,26). Our present study found that
more smartphone usage time was associated with a higher
obesogenic family environment in primary and secondary school
children. In this process, how long children use smartphones
gains importance. Problematic smartphone use can bring
some negative consequences. Some studies showed that
problematic smartphone use for entertainment was positively
associated with obesity (14). Sohn et al. (27) evaluated 41
studies as a systematic review, and they found a significant
relationship between depression and problematic smartphone
use in adults. Lee et al. (28) found that smartphone addiction
was positively related to depression among low-income male
students . The present study revealed no relationship between

children’s smartphone usage time with obesity though there
was a relationship between the obesogenic family environment
and smartphone usage time of the children. Children with an
obesogenic family environment may have healthy body mass
index at now, but these children may become obese later in
life. The present cross-sectional study might not show the
relationship between smartphone use, obesity, and depressive
symptoms. Re-evaluating these children after a few years will
be more meaningful to determine the long-term effects of the
obesogenic family environment like obesity.

On the other hand, the present study showed some differences
between primary and secondary school students. We confirmed
that higher obesogenic environment, and more depressive
symptoms in secondary school students than primary school
children. Similar to our study, some studies showed that
depression symptoms were more common in older children
(29). These differences might be explained small sample size of
secondary school students. Future studies with more primary
and secondary school students are needed.

In summary, FNPA is a feasible tool in well-child visits to
determine risky family environments for childhood obesity. It is
known the relationship between FNPA score, and obesity in
children. The present study showed a relationship between
FNPA scores, children’'s smartphone usage time, and
depressive symptoms. Health professionals might be careful
about children with lower scores of FNPA regarding obesity,
smartphone use, and psychological status.

CONCLUSION

We found that the risky family environment for childhood
obesity was associated with depressive symptom levels in
primary school children. The present study also confirmed that
obesogenic family practices were related to more smartphone
usage time in primary and secondary school students. To
our knowledge, no study examined the relationship between
obesogenic family practices, smartphone usage time, and
depressive symptoms in children. We believe that our research
will contribute to science. Future comprehensive studies on
parental attitudes, children’s behavior, and mental health are
needed.

LIMITATIONS

There are several limitations of the present study. The first
limitation was the small sample size of secondary school
children. We examined the children’s weight and height
according to the parent’s self-report. Families may not
remember precisely this information retrospectively. Small
sample sizes may overestimate the FNPA impact on children’s
depression levels. Another limitation of our study is determining
the psychological well-being of children using scales Children’s
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Depression Inventory. We determined the levels of depressive
symptoms, not to diagnose depression. For this reason, future
studies may need to include child psychiatrists and evaluate the
psychological status of the children more clearly.
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ABSTRACT

Objective: We aimed to investigate possible links between screen time, self-regulation skills and sleep quality in
preschool children.

Material and Methods: The study was carried out with 140 mothers with 4-6 years old children who visited the family
medicine outpatient clinic between March and May 2022. Children’s age, gender, existing chronic diseases, the most
used technological product, purpose of use, time and duration were recorded. Children’s sleep habits were evaluated
with the “Children’s Sleep Habits Questionnaire (CSHQ)”, and their self-regulation skills were evaluated with the “Self-
Regulation Skills Scale for 4-6 Years-Old Children (Mother Form) (SrSS)”.

Results: The median age of the children in our study was 60 (48-72) months. 75/140 of the participants were girls.
The most used technological product at home was the smartphone (48.2%). 64% of the participants reported less
than 2 hours screen time, 21.6% of them reported between 2-4 hours and 14.4% of them reported over 4 hours.
Educational status of mothers (p=0.003) and fathers (p<0.001) of those with a lot of screen exposure was lower. Delay
in falling asleep score, one of the CSHQ subscales, was higher in those with screen exposure over 4 hours (p<0.001).
Self-regulation skills scale total score (p=0.001), attention (p=0.014), inhibitory control-emotion (p=0.004), and inhibitory
control-behavior (p=0.029) sub-scale scores were lower in children with longer screen time.

Conclusion: Excessive screen exposure in preschool children is associated with delay in falling asleep and low self-
regulation skills.

Key Words: Preschool children, Screen exposure, Self-regulation skills, Sleep

0z
Amagc: Bu calismanin amaci okul éncesi ¢ocuklarda ekran maruziyeti ile uyku kalitesi ve 6z-dlzenleme becerileri
arasindaki iliskiyi arastirmaktir.

Gerec ve Yontemler: Calisma Mart-Mayis 2022 tarihleri arasinda aile hekimligi poliklinige basvuran 4-6 yasinda
¢ocugu olan 140 anne ile gerceklestirildi. Cocuklarin yas, cinsiyet, mevcut kronik hastaliklari, en ¢ok kullanilan teknolojik
{riin, kullanim amaci, zamani ve stireleri sorgulandi. Cocuklarin uyku aliskanliklan “Cocuklarin Uyku Aliskanliklan Olcegi
(CSHQ)” ile, 6z-diizenleme becerileri ise 4-6 Yas Cocuklarina Yénelik Oz-Diizenleme Becerileri Olgedi (Anne Formu) ile
degerlendirildi.
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Bulgular: Calismamizda ¢ocuklarin median yasi 60 (48-72) aydi. Katiimcilarin 75/140" kadindi. Evde en ¢ok kullanilan teknolojik Grtin
telefondu (% 48.2). Ekran sUresi %64’'0Un0n 2 saat altinda; %21.6’sinin 2-4 saat arasinda; %14.4’0n0n 4 saat Uzerindeydi. Ekran maruziyeti
cok olanlarin anne (p=0.003) ve babalarinin (p<0.001) egitim durumu daha dustktl. CSHQ alt dlgeklerinden uykuya dalmada gecikme
skoru ekran maruziyeti 4 saat Uizerinde olanlarda daha yilksekti (p<0.001). Oz-diizenleme becerileri dlcegi total skor (p=0.001), dikkat
(p=0.014), engelleyici kontrol-duygu (p=0.004) ve engelleyici kontrol-davranis (p=0.029) alt-6lcek skorlari ekran stresi fazla olan gocuklarda

daha dusuktu.

Sonug: Okul 6ncesi gocuklarda asir ekran maruziyeti uykuya dalmada gecikme ve dustk 6z dizenleme becerileri ile iligkilidir.

Anahtar Sozciikler: Okul dncesi cocuklar, Ekran maruziyeti, Oz-diizenleme becerileri, Uyku

INTRODUCTION

With the increase in the use of electronic/digital screens
in recent years, the benefits or harms of children’s screen
exposure have been the subject of scientific debate. The use
of display technologies, the accessibility of devices and total
screen exposure are increasing. However, concerns about
children’s health are also rising due to increased screen time (1).

Screen time is associated with elevated energy intake, metabolic
syndrome and obesity, and decreased physical activity in
children (2-4). In addition to its physical effects, psychological
effects such as restlessness, mood changes and decreased
educational performance have also been reported (5). Children’s
screen time has increased dramatically with the COVID-19
pandemic, so the potential harms of excessive screen time may
increase. In line with this, The American Academy of Pediatrics
recommends avoiding media use for children younger than 24
months; and limiting it to one hour per day for children aged
2-5 (6,7).

Sleep parameters such as sleep time, bedtime and sleep quality,
which are determinants of children-s well-being, are affected by
screen time (8-10). Sleep problems not only affect children’s
cardiometabolic health, but also cause poor cognitive activity
and mood disorders (11,12). Although the effect of screen time
on sleep is well known, there is limited data on self-regulation
skills (13,14).

Self-regulation is a multidimensional concept that includes
adapting, avoiding inappropriate behaviors, delaying requests,
controlling and regulating emotions, and maintaining attention
(15). Self-regulation is often a skill that children develop
themselves with external factors. Children’s self-regulation skills
shape their later life and are associated with academic success
(16,17).

The consequences of screen exposure in the preschool
period, when self-regulation skills are shaped, may be greater
and longer lasting. As a result of excessive screen exposure,
maladaptive emotion-regulation may occur in adulthood. The
aim of our study is to evaluate the relationship of screen time
with sleep and self-regulation skills in preschool children.
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MATERIALS and METHODS

This study was designed as a cross-sectional descriptive study
and was conducted in a primary health care facility between
March and May 2022. The study was approved by Kitahya
Health Sciences University, Non-Interventional Clinical Research
Ethics Committee (18.01.2022/ 2022/01-11). Mothers with
children aged 4-6 years registered in a primary health care
institution were informed about the study and 140 mothers
consented to participate in the study.

Data collection

Children’s Sleep Habits Questionnaire (CSHQ) and Self-
regulation Skills Scale (SrSS) were filled out by mothers.
Preschool childrenss total screen time and time of the day in
which the screen exposure occurs (daytime[08:00-17:00],
evening [17:00-24:00] or all-day) were asked separately. Screen
exposure time was determined by the mothers statement.
Preschool children with physical or mental disabilities or their
mothers were not included in the study. Preschool childrenss
age, gender, screen exposure time, duration, sleep duration
and the educational status of parents were also recorded.
Screen times were categorized as under 2 hours, 2-4 hours,
and over 4 hours.

Children’s Sleep Habits Questionnaire

“Children’s Sleep Habits Questionnaire (CSHQ)” was used
to assess preschool children’s sleep habits. Owens et al.(18)
developed the questionnaire in 2000 to detect sleep problems
in children aged 4-10 years. The scale consists of 33 questions
and 6 subscales: parasomnias, sleep anxiety, sleep delay,
sleep duration, sleep disruption, bedtime resistance, night
awakenings, and daytime sleepiness. Each question is scored
between 1-3 (3:Usually; 2:Sometimes; 1:Never/rarely). High
scores indicate sleep problems. Fis et al. (19) conducted a
Turkish validity and reliability study in 2010.

Instrument for Measuring Self-Regulation Skills

Preschool childrenss self-regulation skills “Self-Regulation Skills
Scale for 4-6 Years-Old Children (Mother Form) (SrSS)” was
administered. This scale, developed by Erol and ivrendi in
2018, consists of 20 items. The scale has 4 sub-dimensions:
inhibitory control-emotion (ICE), working memory, attention,
and inhibitory control-behavior (ICB) (20). Each item is scored



between 1-5 (1:Never, 2:Rarely, 3:Sometimes, 4:0ften,
5:Always). High scores indicate higher self-regulation ability.

Statistical Analysis

SPSS version 21 (IBM®, Chicago, USA) was used to perform
statistical analysis. The normal and abnormal distribution
of the variables was analyzed with the ‘Shapiro-Wilk test’.
Descriptive statistics were expressed as mean and standard
deviation in normally distributed numerical data, median
(minimum-maximum) in abnormally distributed data, number
and percentage in nominal data. “Student’s T- test” and “One-
way ANOVA” were used in the analysis of normally distributed
numerical variables, and “Mann-Whitney U” and “Kruskal-Wallis
test” were used in the analysis of non-normally distributed
variables. Nominal data were compared using “Chi-square
analysis”. A p value below 0.05 was considered significant in
statistical analyses.

RESULTS

The study was carried out with 140 participants. The mean age
of the participants was 58. £9.7 months (range 48-72 months).
The female/male ratio was 1.15/1. The education level of
21.4% of the mothers and 17.1% of the fathers was primary
education. The most frequently used technological devices by
preschool children were smartphones (47.9%) and TV (35%).
Technological devices were frequently used during the daytime
(73.6%). Education was cited as the reason for screen exposure
in only 8.6% of preschool children. Screen time was less than
2 hours in 64.3% of children, 2-4 hours in 21.4%, and over 4
hours in 14.3%.

Table | shows the demographic characteristics, screen exposures,
SrSS and CSHQ results of preschool children.

When preschool children were grouped according to screen
time, no difference was observed in terms of age and gender.
However, the education level of mothers (p=0.003) and fathers
(p<0.001) of those with a screen time of 4 hours or more was
lower. Sleep time delay score from CSHQ subscales was higher
than those with screen time of 4 hours or more.

When categorized according to the duration of screen exposure,
there were significant differences between the groups in terms
of total score and; ICE, attention, and ICB subscales of the
SrSS. ICE, ICB and attention were significantly lower in those
with screen exposure over 4 hours compared to those with
less than 2 hours of screen exposure. Self-regulation skills total
score (p=0.001), attention (p=0.014), ICE (p=0.004) and ICB
(p=0.029) scores were lower in those with a screen time longer
than 4 hours (Table II).
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Table I: Descriptive characteristics of the participants.

Characteristic n=140 n (%)

Gender, girls 75 (53.6)
Mother’s education level

High school or above 110 (78.6)

Primary education 30 (21.4)
Father’s education level

High school or above 116 (82.9)

Primary education 24 (17.1)
Monthly income of the family*

> minimum wage 106 (75.7)

< minimum wage 34 (24.3)

The most used technological product by children

Phone 67 (47.9)
Television 49 (35.0)
Tablet or computer 22 (15.7)
Other 2 (1.4)
Children’s exposure time
Daytime 103 (73.6)
Evening 33 (23.6)
All-day 4 (2.9)
Children’s intended use
Watching videos 77 (565.0)
Playing games 58 (41.4)
Education 12 (8.6)
Children’s screen time
< 2 hours 90 (64.3)
2-4 hours 30 (21.4)
>4 hours 20 (14.3)
Sleep time (hours)® 10 (5-14)
SrSSt 78.5 (37-100)
Attention 24 (3-40)
Working memory 22 (5-25)
ICE 20 (5-25)
ICB 13 (4-21)
CSHQ! 50 (36-68)
Bedtime resistance 12 (6-18)
Sleep anxiety 7 (4-15)
Sleep duration 5 (3-9)
Delay in falling asleep 2(1-3)
Night awakenings 4 (3-8)
Parasomnias 8 (6-19)
Asleep respiratory disturbance 3 (3-9)

Daytime sleepiness 11 (6-21)
*4.250 TL (Year 2022), T:Median (Min-Max, CSHQ: Children’s Sleep
Habits Questionnaire, SrSS: Self-regulation Skills Scale, ICE: Inhibitory
control emotion, ICB: Inhibitory control behavio.

DISCUSSION

Excessive screen time in preschool children is associated with
delay in speech development, lack of physical activity, obesity,
attention deficit and hyperactivity, and decrease in cognitive
functions (21-23). A rise in screen time has been observed in
preschool children during the coronavirus pandemic. Therefore,
the possible consequences of screen exposure in preschool
children have become more significant. Although there is a large
amount of data on the negative effects of screen exposure, its
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Table IlI: The relationship between screen time and demographic characteristics, sleep habits and self-regulation skills.

_ Screen time
(SIS <2 hours 2-4 hours >4 hours P

Agef 57.7+9.6 59.4+11.0 60.6+8.2 0.438 A*B*C*™

Gender, girls’ 53 (568.9) 14 (46.7) 8 (40) 0.214 A*B*™C*™

Sleep duration (hours)" 10 (5-14) 10 (8-12) 10 (9-12) 0.548 A*B*C*

Mother.s education level, Primary 15 (16.7) 5(16.7) 10 (50.0) 0003 A*B*C*

education®

Eathers education level, Primary 8(8.9) 4(13.3) 12 (60) <0.001 A*B*C*
ducation®

CSHQ'! 50 (38-68) 51.5 (36-66) 48 (40-64) 0.134 A™B*C*
Bedtime resistance 11 (6-17) 12 (6-18) 11.5(9-15) 0.309 A*™B*C*™
Sleep anxiety 7 (4-15) 8 (4-12) 6 (4- 11) 0.174 A*B* C**
Sleep duration 5(3-9) 6 (3-8) 7 (3-8) 0.205 A" B*C*™
Delay in falling asleep 1(1-3) 2 (1-3) 3(1-3) <0.001 A" B*C*
Night awakenings 4 (3-8) 4 (3-7) 3(3-7) 0.366 A*B*™ C*™
Parasomnias 8 (6-14) 8 (7-14) 8 (7-19) 0.788 A" B*C*
Asleep respiratory disturbance 3(3-9) 3 (3-8) 3 (3-5) 0.702 A*B*C*™
Daytime sleepiness 12 (6-21) 12 (8-20) 11 (8- 13) 0.123 A" B* C*

SrSS 80 (46-100) 77 (57-94) 67.5(37-95) 0.001 A®B*C*
Attention 24.5 (7-40) 24 (5-30) 19.5 (3-31) 0.014 A*B*C*
Working memory 22.5 (14-25) 22.5 (15-25) 22 (5-25) 0.796 A*B* C*
ICE 20 (5-25) 20 (15-25) 15 (5-24) 0.004 A*B*C*
ICB 14 (4-21) 13 (7-20) 11.5 (4-19) 0.029 A*B*C*

CSHQ :Children’s Sleep Habits Questionnaire, SrSS: Self-regulation Skills Scale, ICE: Inhibitory control emotion, ICB: Inhibitory control
behavior.:Mean+SD, $:n (%),": Med (min-max), A: <2 hours to 2-4 hours, B: <2 hours to >4 hours, C: 2-4 hours to >4 hours, *p<0.05; **0>0.05

relationship to sleep habits and self-regulation skills is not fully
known (24-26).

Preschool children>s self-regulation skills are an important
developmental stage. Self-regulation, which is the ability to
control behavior, thoughts and emations, is a determinant in
academic success and social-emotional competence in later life.
However, screen exposure can negatively affect self-regulation
skills. In our study, it was observed that preschool children with
more screen exposure had worse self-regulation skills. More
screen time was also associated with worse self-regulation skills
in attention, emotion, and behavioral control. A limited number
of studies evaluated screen exposure and self-regulation skills
(13, 14). Screen exposure can affect the self-regulation skills
of preschoolers, leading to negative consequences in their
later lives. Munzer et al. (13) evaluated the effect of screen
time on various self-regulation skills in preschool children. In
the study, it was reported that the ability to delay gratification
time decreased as the screen time increased. Self-regulation
skills are provided by the integration and functionality of many
emotional and behavioral patterns. Oflu et al. (25) recently
reported that excessive screen exposure was associated with
emotional lability. Cliff et al. (14) reported that screen exposure
in early childhood is associated with self-regulation skills later
in life. This study in a prospective design evaluated 2-year-old
children. Unlike Cliff et al. (14), we evaluated self-regulation
skills with systematic scales in our study.
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Due to the cross-sectional nature of this study, directionality
cannot be determined. Screen exposure can be a factor in poor
self-regulation skills, but this relationship can also be inverse or
bidirectional. Linebarger et al. (27) reported that screen time
was more for calming in children with difficult temperament,
while Cliff et al. (14) stated that the relationship between self-
regulation skills and screen exposure was bidirectional. In
prospective studies, the cause-effect relationship between
screen exposure and self-regulation skills can be clarified.

Screen time can affect childrenss sleep habits. Excess screen
time is associated with circadian discrepancy of sleep,
disturbed sleep, and later bedtimes (28-30). In our study,
the CSHQ subscale delay in falling asleep score was higher
in children with a screen time of more than 4 hours. Foley et
al. (81) reported that participants with a later sleep onset had
significantly greater engagement in screen time.

In our study, screen time was 2-4 hours in 21.4% of pre-school
children, and over 4 hours in 8.6%. The American Academy
of Pediatrics (AAP) guidelines state that for children aged 2-5
years, screen time should be limited to about one hour per
weekday, and three hours on the weekends (32). By limiting
screen time, the possibility of developmental delay, behavioral
problems, and poorer vocabulary acquisition can be reduced
(33).

As the accessibility of technology has increased, screen
exposure has increased in families from low socioeconomic



status. In our study, screen exposure was higher in children
of parents with a low educational level. Previous studies
demonstrate that preschoolers from low socioeconomic status
engage in more screen time (34). Identifying mechanisms to
explain the relationship between socioeconomic status and
screen time exposure may be beneficial for the health of
preschool children.

Our study had some limitations. Screen time, SrSS and CSHQ
scales were filled out by the parents. Childrenss actual screen
time may differ. There is a need for studies that evaluate screen
time with objective criteria. And the causality between screen
time and self-regulation skills can be clarified by studies in the
prospective design.

In conclusion, high screen time in preschool children is
associated with low self-regulation skills and sleep problems.
Reported screen times were more than the recommended
amount for a significant proportion of preschool children. By
reducing screen time, self-regulation skills and sleep quality can
be improved.
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ABSTRACT

Objective: With the developments in the world, a significant decrease in the death rates of chronic or fatal diseases
causes the problems that affect the development of children to be seen more frequently. Physicians must be aware of the
basic developmental stages and information of children during medical education for early diagnosis and intervention.
This study aimed to determine the knowledge of medical students about child development.

Material and Methods: A total of 482 3 and 4™-year medical faculty students who did not take the Developmental
Pediatrics lecture in the Department of Pediatrics of indnii University Faculty of Medicine between 2018 and 2019 were
included in the study. Our study included socio-demographic information and questions on “Caregiver Knowledge of
Child Development Inventory”.

Results: 227 (47.09%) 3 year and 255 (52.90%) 4™-year students were included in the study. The mean Caregiver
Knowledge of Child Development Inventory total score was 14.44+5.89 for 39-year students and 16.10 + 5.90 for 41"-
year students. More than 50% of the third and fourth year students answered 5 of the 10 questions in the developmental
skills component section correctly. It was observed that the developmental skills and stimulation component knowledge
of the third and fourth year medical students were not sufficient. It was also understood that the general pediatrics
courses given in the third year did not increase the knowledge of the fourth year students about child development.

Conclusion: Evaluating the child development knowledge of medical students is important for interventions and studies
to ensure that medical students are familiar with and detect developmental delays in infancy and early childhood.

Key Words: Medical Students, Child Development, Medical Education, Developmental Behavioral Pediatrics, Early
Childhood Development

0z
Amac: Diinyada gelismelerle birlikte, kronik ya da élumcul hastaliklarin 6lUm oranlarinda édnemli bir azalma goértimesi;
cocuklarin  gelisimlerini etkileyen sorunlarin daha sik gértilmesine neden olmaktadir. Erken tani ve mudahalenin
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gergeklesmesi igin, hekimlerin temel gelisim basamaklarindan haberdar olmasi ve bu tUr bilgilerin tip egitimi sirasinda ediniimesi gerekir. Bu
calismanin amaci, tip égrencilerinin gocuk gelisimi hakkindaki bilgilerini belirlemektir.

Gereg ve Yontemler: Calismaya, 2018- 2019 yillan arasinda inénii Universitesi Tip Fakultesi Cocuk Saglig ve Hastaliklarnda Gelisimsel
Pediatri dersi almamis toplam 482 3.sinif ve 4.sinif tip fakultesi dgrencileri dahil edilmistir. Calismamizda 1. bdlim sosyo-demografik
bilgileri, 2. boltim; “Bakim Verenlerin Bebeklik ve Erken Cocukluk Dénemi Gelisimi ve Gelisimin Desteklenmesi Bilgisi'ni (CKCDI) ile ilgili
sorularr icermektedir.

Bulgular: Calismaya 227 (%47.09) 3. sinif, 255 (%52.90) 4.sinif olmak Uzere toplam 482 tip 6grencisi dahil edildi. Ortalama CKCDI toplam
puani 3 sinif dgrencileri icin 14.44+5.89, 4 sinif dgrencilerinde ise 16.10 + 5.90°di. Uglincl ve 4. Sinif dgrencilerinin %50’sinden fazlasi
gelisim basamaklar bileseni bélimundeki 10 sorunun 5’ini dogru yanitladigi ancak gelisimsel uyaranla destekleme bileseni bolimundeki
10 sorudan 3. Sinfflarin sadece 1 soruya (sayl saymayi 6gretme) ve 4. siniflarin ise (sayl saymayi, renkleri 6gretme) 2 soruya dogru cevap
verdigi ortaya cikmistir. Uctincli ve dérdinct sinif tip dgrencilerinin, gelisim becerileri ve uyarima bilgilerinin yeterli diizeyde olmadig
goriimistir. Uglincll sinifta verilen genel pediatri derslerinin dérdiinct sinif égrencilerinin gocuk gelisimi hakkindaki bilgilerini artirmadig
da anlasiimistir.

Sonug: Tip dgrencilerinin gcocuk gelisimi bilgilerini degerlendirmek bebeklik ve erken ¢ocukluktaki gelisimsel gecikmelere asina olmalarini

ve gecikmeleri tespit edebilmelerini saglamak icin yapilacak mtdahaleler ve ¢alismalar icin dnem arz etmektedir.

Anahtar Sézciikler: Tip Ogrencileri, Cocuk Gelisimi, Tip Egitimi, Gelisimsel Pediatri, Erken Cocukluk Gelisimi

INTRODUCTION

Childhood development is described as an interactive process
that results in the progress of cognitive, language, motor,
socio-emotional, and self-regulation skills. (1). In order for
the early childhood period to be at an optimal level and the
developmental trajectory that will continue throughout the life
of the child, it is important to monitor development in health
services, to identify developmental risks and difficulties early,
and to provide individualized and family-centered support (2).
The American Academy of Pediatrics recommends all children
to be evaluated in terms of developmental risks at certain
age periods and states that early diagnosis and intervention
of developmental difficulties are critical for the well-being of
children and this is the responsibility of physicians (3). Primary
care physicians are positioned to play a crucial role in the
system of early diagnosis and intervention for young children
with developmental delays (4). However, studies show that the
knowledge and confidence of primary health care workers are
insufficient in the diagnosis and management of children with
developmental delays (5).

The focus of the child pediatric traineeships and medical
curriculum is acute illness and hospital care. This situation
also shows the contradictory situation in medical education
(6). Identification of children with developmental delay and
health needs are rarely emphasized during medical education
(7). Medical students and residents should learn basic
concepts related to the development of the child, recognize
developmental delays, and develop clinical reasoning skills
with appropriate further evaluation (8, 9). There are studies
showing that teaching about development and developmental
delays improves the knowledge of medical students (8, 10).
For example, in a study conducted in Australia at Western
Sydney University Faculty of Medicine in 2018, the education
and training of medical students regarding child development
and developmental disability during the period of pediatric
internships were organized in the last decade and it was found
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to be beneficial as a result (6). Students were more motivated to
approach neurodevelopmental examination and developmental
stages more competently after this training. This educational
opportunity has helped most students to understand
developmental follow-up and delay and to understand the
shared care provided by educators, parents, and healthcare
providers.

Most of the studies on “ Knowledge of Child Development” have
focused on mothers because the person who can make the
diagnosis at the earliest is mothers (11). Apart from mothers,
it was also studied with fathers, adults, both parents and
pediatric residents (12-16). There are very few studies about
medical students’ knowledge.

Since today’s students will be tomorrow’s doctors, it is critical
to assess medical students’ knowledge of infancy and early
childhood development. In this study, it was aimed to determine
the level of knowledge of third and fourth year medical students
on this subject.

MATERIALS and METHODS

3 and 4t year students of Indnl University Faculty of Medicine
between 2018 and 2019 were included in the study. Required
approval was obtained from the university ethics committee.
Written consent was obtained from the students. It was
observed that 28 of 510 medical students in total did not
complete the questionnaire and were excluded from the study.
A total of 482 (94.50%) medical students were included in the
study.

‘Caregiver Knowledge of Child Development Inventory’ (CKCDI)
was given to 39 and 4" year medical students who did not
receive any training with knowledge of child development. In
our faculty, four hours of theoretical and eight hours of practical
training are given in the field of developmental pediatrics during
the pediatric internship training in the 4" year. As of 2019, a one-



hour ‘Introduction to Developmental Pediatrics and Monitoring
Child Development’ lecture has been started for all 3 year.

Our study consists of 28 questions. The first 8 questions contain
socio-demographic  information. Remaining 20 questions
consist of CKCDI questions developed in 2007 by Ertem
et al (17). Section 1 is the Developmental Skills Component
consisting of 10 questions and Section 2 is the Developmental
Stimulation Component consisting of 10 questions.

Survey Instrument

CKCDI consists of 20 items, it is easy to apply, understandable
and the application time takes about 10 minutes. The
scale consists of two components; In the Developmental
Skills Component, the person’s knowledge about the basic
developmental stages of their infants or children is measured.
In the Developmental Stimulation Component, the knowledge
of when caregivers should provide appropriate stimuli to
support the development of their children is measured. The
age range of each item in the scale is determined by reference
to the “International Guide for Monitoring Child Development
(GMCD)”(2). The answers given by the caregivers receive a
score of “2” if they are within the specified age range for each
item, and a score of “1” if they are 1 month younger or older
than the specified age range. All other answers are considered
incorrect and receive a score of “0”. Results are between 0-40
and a high score is considered as high caregiver knowledge.
The internal consistency of the instrument was measured with
Cronbach a and its validity was verified with factor analysis (a:
0.61).

Statistical Evaluation of Data

Statistical evaluation of the data was made by using the
“Statistical Package For Social Sciences (SPSS 25)” package
program. Qualitative variables were expressed as numbers
(percentage). Quantitative variables were summarized as
mean + standard deviation. Mann-Whitney U test was used
for comparison of the groups. The bivariate relationships
between categorical variables were examined using Pearson’s
Chi-square test. The results with p values below 0.05 were
considered statistically significant.

RESULTS

Sociodemographic characteristics

A total of 482 medical students, 227 (47.09%) 3 year and 255
(562.90%) 4" year, were included in the study. The average age
of all students was 22.69 + 1.42. 49.4% (n: 238) of the students
were girls. There was no significant difference in both classes
in terms of gender distribution, number of siblings, and family
structure (p> 0.050). The sociodemographic information of the
cases is given in Table |.
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Table I: Descriptive Statistics on Sociodemographic Data

3t year 4t year Test statistics*
Number of 227 (47.1)1 255(52.9%)
participants n:482
Gender
Female 112 (49.3) ' 126 (49.4) p= 0.987
Male 115 (60.7) 129 (50.6)
Age( years) 22 (20-28)t 23 (20-30) p< 0.001
Number of siblings !
No sibling 9 (0.003) 8(0.03)
One 52 (22.9) 742001 P08
> Two 166 (73.1) 173 (67.8)
Family Structure |
Nuclear 216 (95.2) 236 (95.2) p=0.238
Extended 11 (4.84) 19 (7.5)

*Mann-Whitney U test, TMedian (min-max)," %

The average CKCDI total score was 15.32+5.95 for all
students, 14.44+5.89 for 3" year students, and 16.10+5.90 for
4™ year students (the highest out of 40). A significant difference
was found between 39 and 4™ year students in terms of all
scores. The mean score of the section 1 was 9.49+3.47 for all
students, 8.85+3.52 and 10.05+3.33 for 3 year and 4™ year
students (the highest out of 20). The mean score for section
2 was 5.83 + 3.78 for all students, 5.59+3.64 and 6.04+3.89
for 34 year and 4™ year students. (the highest out of 20). The
total CKCDI score of male students is 14.12+5.65, and the
total score of female students is 16.55+6.0. The developmental
skills component scores of female and male students were
9.58+8.44 and 9.13+3.47, respectively. A significant difference
was found between the scores of the developmental skills
component between female students and male students (p=
0.044). The scores of the developmental stimulation component
of female and male students were 6.69+3.88 and 4.99+3.48,
respectively. A significant difference was found between the
scores of the developmental stimulation component (p <0.001),
there was also a significant difference between the total CKCDI
scores (p <0.001).

More than 50% ofthe 39 and 4™"year students correctly answered
5 of the 10 questions in the developmental skills component
part. Most of the students had insufficient knowledge of the
correct age of the developmental stages. It was revealed that
only half of all students gave correct answers to only 2 questions
out of 10 questions in the part of the developmental stimulation
component. (teaching counting (55.0%) and teaching colors
(50.2%)). Details are given in Table II.

When the study was evaluated in terms of 3 year and 4th
year students and gender, a significant difference was found
between the developmental skills component of female students
and male students and the correlation coefficients of the
developmental stimulus component scores. In total students, a
significant difference was found between correlation coefficients
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Table II: The Caregiver Knowledge of Child Development Inventory questions.

Medical students’

correct answers
Correct Answers

Total n: 482
n (%)

1. When does a child’s brain begin to develop and learn? in utero or birth 365 (75.7)
2. When do children begin to see? in utero or birth 3083 (62.9)
3. When do children begin to follow a moving person or toy, with their eyes? birth to 2 months 169 (35.1)
4. When do children begin to vocalise in response to someone talking to )

T birth to 2 months 36 (7.5)
5. When do children begin to smile socially, that is smile into the face of i

another person? birth to 2 months 69 (14.3)
6. When do children begin to say single meaningful words? 9-14 months 298 (61.8)
7. When do children begin to play imaginary play like feeding a doll or driving

atoy car? 12-24 months 267 (55.4)
8. When do children begin to reach for a toy in front of them? 4-5 months 45 (9.3)
9. When do children begin to grasp tiny things like raisins, with their fingertips? 7-9 months 77 (16.0)
10. When do children begin to walk alone with good co-ordination? 10-15 months 321 (66.6)
11. When should mothers begin to talk to children? in utero or birth 154 (32.0)
12. When should mothers begin to show colourful objects to children to help

them practise reaching? ? 0-4 months 148 (30.7)
13. When should mothers begin to teach children to count? 12-24 months 265 (55.0)
14. When should mothers begin to teach children colours? 12-24 months 242 (50.2)
15. When should mothers start to give children a spoon or a fork to let them

eat by themselves? 9-12 months 79 (16.4)
16. When should mothers begin to give children paper and crayons to draw

S eo 6L 12-24 months 196 (40.7)
17. When should mothers begin to let children sit with support? 3-4 months 19 (3.9)
18. When should mothers begin to give children clean and safe objects or

toys which they can mouth? 4-6 months 161 (33.4)
19. When should mothers begin to look at childrens’ books with their children? 0-6 months 30 (6.2)
20. When should mothers begin to give children clean and safe household

items to play with? 4-6 months 45(9.9)

Table llI: Correlations.

The Developmental Skills
Component total score
Spearman’s rho

n r p
Developmental Stimulation
Component Total Score
Third year 227 .338 0.000
Fourth year 255 337 0.000
Boys 244 FS1lS) 0.000
Girls 238 .348 0.000
Total 482 341 0.000

of the developmental skills component and the developmental
stimulation component scores (r: 0.341 (p = 0.000)) (Table I1l)

DISCUSSION

This study is the first to examine the knowledge of medical
students about child development in Turkey. The tool we use
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is in line with the “Care for Development” that WHO promotes
worldwide and can be used in conjunction with this intervention
(18). We planned to learn how much the 3 and 4th year medical
students know about early childhood basic developmental
skills and supporting child development. As a result, while
there was a significant difference between the developmental
skills component and the total CKCDI scores in terms of both
gender and medical education year, a significant difference
was found between the scores of the developmental stimulus
component scores only in terms of gender. Considering both
gender and medical education year, it is seen that the total
CKCDI average scores are low. Most of the students knew
that brain development and vision began very early in life. They
did not know when it should be normal to make sounds when
spoken and developmental skills such as social smiling. It was
not known by most of the students when the developmental
stimulation components should be done.

In the study conducted by Ertem et al. (17), it was determined
that many mothers in a representative mothers group in which



1055 mothers were included in two provinces of Turkey did not
know when the basic developmental skills of infants and young
children emerged and they did not know when to start simple
practices that support child development. In this study by Ertem
et al.(17), the average CKCDI questionnaire score was 19.2 +
5.6; It has been found that mothers with higher education and
fewer children have higher CKCDI scores. In countries where
maternal development information was evaluated by using
CKCDI, the total CKCDI scores were found in Turkey (19.2
+5.6), Nepal (20+4.8) and Tanzania (at the beginning of the
study they applied CKCDI to three different groups. The scores
are 17.2 + 4.4/ 13.8 + 5.0/ 15.7+5.2) (17,19,20). However, in
studies conducted in Pakistan (five questions about CKCDI and
developmental steps taken by the North American Association
of Pediatric Orthopedics on child development), no scores were
specified (21). The fact that our scores are lower than mothers
in our study can be associated with mothers’ efforts to gain
knowledge on this issue.

The questions most correctly answered by the students
participating in our research in the developmental skills
component are “When does a child’s brain begin to develop and
learn? (75.7% correct answer), When do children start walking?
(66.0% correct answer) and When do children start seeing?”
(62.9% correct answer). In the research of Ertem et al. (17),
most of the mothers (80%) answered the question “When do
children start walking?” correctly. In Nepal and Pakistan studies,
“When do children start walking?” was the question answered
most correctly by mothers (19,21). This can be interpreted
as the strong social importance given to young children’s
mobility skills and the belief by society that the skills in these
areas are a critical indicator of whether a child is developing
“normally”. It also suggests that caregivers may follow the basic
developmental steps of movement development and keep
them in mind for a long time.

The questions that the students who participated in our
study answered at least correctly in the developmental skills
component were “When do children begin to vocalize in
response to someone talking to them?” (7.5% correct answer),
“When do children begin to reach for a toy in front of them?”
(9.3% correct answer). Similar to our study, the question “ When
do children begin to vocalize in response to someone talking to
them?” was answered correctly by only one-fifth of the mothers
in the study of Ertem et al. (17). In Nepal and Pakistan studies,
these questions are among the least correct questions, very
similar to our research (19,21). As the reasons for the least
correct answers to these questions; children respond by using
voices when talking to them over a long period of time, starting
almost from the first months and it can be thought that the step
of reaching out to the object in front of them may be difficult
to observe and determine exactly when this behavior started,
especially if the games are not played for this purpose.

The questions most correctly answered by the students
participating in our research in the developmental stimulation
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“

component were “ When should mothers begin to teach
children to count? (55%) and “ When should mothers begin to
teach children colors?” (50.2%). Similarly, in the study of Ertem
(17) and Shrestha et al. (19), these questions are among the
most correctly answered questions. In the study of Rehman
et al.(21), these questions were answered correctly by 57%
of the mothers. The most incorrectly answered questions
in the developmental stimulation component of the students
participating in our research were “ When should mothers
begin to let children sit with support?” (3.9% correct answer)
and “ When should mothers begin to look at children’s books
with their children?” (6.2% correct answer). In the studies of
Shrestha et al., these questions are among the least correctly
answered questions, similar to our study (19). However, in the
research of Rehman. et al. (21), the question “When should
mothers begin to let children sit with support? was answered
correctly by more than half of the mothers.

It was found that more than 50% of the students gave incorrect
answers to 8 questions out of 10 in the section of developmental
stimulation component. In the study of Sheresta et al. (19),
similar to our study, more than half of the mothers gave incorrect
answers in 7 out of 10 items of the developmental stimulation
component. In the study of Rehman et al. (21), more than half of
the mothers gave incorrect answers to six questions.

The result of not knowing when developmental skills emerge is a
missed opportunity to detect developmental delay. In countries
where a developmental survey is not easily provided in health
services, determining the developmental delay in children falls to
the first physician they meet. Primary healthcare providers play
an important role in early childhood development, especially as
an important access point for children and parents, especially
in the process of monitoring child development and identifying
children with delays (22). Early detection of developmental
problems is an ongoing process of monitoring a child’s
development. The process, which starts from the moment
the child receives primary health care, consists of high-
impact strategies. (23). In the study conducted by Ertem et
al. (17), mothers identified healthcare professionals as the first
resource from which they wanted to get information about the
development of their children. Parenting knowledge is thought
to be associated with the cognitive and social-emotional
development of children, as it allows caregivers to better
understand and interact with their children in an appropriate
and enriching manner (24).

Children’s developmental problems are variable and some
are easier to describe than others (25). Recognition of child
development and developmental delay provides timely
questioning and intervention for children with developmental
delay. Despite this, child development and developmental
delay were not emphasized in the medical curriculum (6). Little
attention is paid to identifying children with developmental
delay and their health needs (7). In the study conducted by
Comley et al. (26), it was shown that there are important gaps
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in knowledge about early child development among newly
graduated family physicians. In the study of Celen Yoldas et
al. (27); 86% of the pediatric residents stated that they did not
have sufficient knowledge about child development and they
encountered various difficulties in early diagnosis and learning of
developmental guidelines. Potential gaps in the early childhood
development curriculum were identified at the McMaster
University School of Medicine, the Early Years Program was
initiated and it was concluded that the overall purpose of this
program was achieved (28) Medical faculties should play a
very important role in the process of raising knowledgeable
doctors about recognizing those with developmental delay, but
the medical education curriculum in Turkey does not include
teaching child development and developmental delays. Only
three universities have a discipline of Developmental Behavioral
Pediatrics, and medical students are trained on this subject in
these universities (29,30)

In order for early diagnosis and intervention, physicians should
be aware of basic diagnostic criteria and such information
should be acquired during medical education. The findings in a
study conducted by medical students at St George’s Hospital
Medical School in 2001 with all first and fourth year students
show that even towards the end of medical school education,
correct knowledge about autism is very limited (31). Primary
care physicians play a central role in identifying children with
developmental delays. They regularly see children in their early
years and therefore have the opportunity to relate children
with suspected developmental delay in their practice with
appropriate services. However, physicians have acknowledged
that they have a role in facilitating children’s access to school-
based special education services, but that they do not fully
understand the eligibility requirements for these services,
cannot rely on their knowledge or skills, and do not have
the skills to identify children who may be eligible for special
education services (32,33).

Identification of children who may be eligible to benefit from
healthcare services requires understanding their development
needs and special education eligibility criteria. It is also possible
that some of the lack of confidence in their knowledge and
skills is due to their failure to understand the eligibility criteria
(82). This situation may be attributed to the lack of sufficient
educational opportunities in child development during and after
medical school education (33).

This study has some limitations. Instead of the direct observation
method, we used a questionnaire reported from students,
which may negatively affect the results to some extent. We
did not check whether the knowledge of students increased
by applying questionnaires again after the developmental
behavioral pediatrics traineeship. We took a sample of students
from a single university for the study, so we cannot generalize it
for Turkey with these data. Despite these limitations, we believe
our findings have invaluable implications for medical curriculum.
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CONCLUSION

Medical students need to learn the basic concepts of child
development and developmental delay, identify developmental
delays and children with special needs through medical history
taking and clinical examination and develop appropriate further
evaluation and clinical reasoning skills. This study, which
observes medical students’ knowledge of child development, is
important for interventions and studies that will enable medical
students to become familiar with and detect developmental
delays in infancy and early childhood.

REFERENCES

1. Black MM, Walker SP, Fernald LCH, Andersen CT, DiGirolamo AM,
Lu C, et al. Early childhood development coming of age: science
through the life course. Lancet 2017;389:77-90.

2. Ozturk Ertem |, Krishnamurthy V, Mulaudzi MC, Sguassero Y,
Bilik B, Srinivasan R, et al. Validation of the International Guide
for Monitoring Child Development demonstrates good sensitivity
and specificity in four diverse countries. Acta paediatrica
2019;108:1074-86.

3. Lipkin PH, Macias MM. Promoting Optimal Development: Identifying
Infants and Young Children With Developmental Disorders Through
Developmental Surveillance and Screening. Pediatrics 2020;145:
€20193449.

4. Sices L, Feudtner C, McLaughlin J, Drotar D, Wiliams M. How
do primary care physicians manage children with possible
developmental delays? A national survey with an experimental
design. Pediatrics 2004;113:274-82.

5. Clark B, Andrews D, Taghaddos S, Dinu I. Teaching child
development to medical students. Clin Teach 2012;9:368-72.

6. McDonald J. Twelve tips for teaching child development and
disability to medical students. Med Teach 2018;40:135-9.

7. Trollor JN, Ruffell B, Tracy J, Torr JJ, Durvasula S, lacono T, et
al. Intellectual disability health content within medical curriculum:
an audit of what our future doctors are taught. BMC Med Educ
2016;16:105.

8. Fox G, Katz DA, Eddins-Folensbee FF, Folensbee RW. Teaching
development in undergraduate and graduate medical education.
Child and Adolesc Psychiatr Clin 2007;16:67-94

9. Yeleswarapu S. Padmini PKA, Lourdes MD. Evaluation of a
developmental paediatrics teaching programme for medical
students. The Asia Pacific Scholar 2019;4: 25-31.

10. Ryan T. Medical students’ attitudes towards healthcare for people
with learning disabilities (thesis). London: University College
London, 2014.

11.Chen VY, Tu B, Huang C-C, Huang C. Improving parenting
knowledge through caregiver education in China. Child Care,
Health Dev 2021;47:261-8.

12. Scarzello D, Arace A, Prino LE. Parental practices of Italian
mothers and fathers during early infancy: The role of knowledge
about parenting and child development. Infant Behavior and Dev
2016;44:133-43.

13. Habbash AS, Qatomah A, Al-Doban R, Asiri R. Parental knowledge
of children’s developmental milestones in Aseer, Saudi Arabia. J
Family Med Prim Care 2022;11:5093-5102.



14.

15.

16.

17.

18.

19.

20.

21.

22.

283.

24.

McBride DL. The Role of Fathers’ in the Care and Development of
Their Children. J Pediatr Nurs 2016;31:740-1.

Nolan M. A Survey of English Sixth Formers’ Knowledge of Early
Brain Development. Int Q Community Health Educ 2017;38:27-35.

Hammond B, Pressman AW, Quinn C, Benjamin M, Luesse HB,
Mogilner L. Evaluating the Keystones of Development-An Online
Curriculum for Residents to Promote Positive Parenting in Primary
Care. Acad Pediatr 2022;22:151-9.

Ertem |, Atay G, Dogan D, Bayhan A, Bingoler B, Gok C, et al.
Mothers’ knowledge of young child development in a developing
country. Child Care, Health and Dev 2007;33:728-37.

World Health Organization. Care for child development: improving
the care of young children. 2012.

Shrestha M, Ulak M, Strand T, Kvestad I, Hysing M. How much
do Nepalese mothers know about child development? Early Child
Development and Care 2017;189:1-8.

Sudfeld CR, Bliznashka L, Ashery G, Yousafzai AK, Masanja H.
Effect of a home-based health, nutrition and responsive stimulation
intervention and conditional cash transfers on child development
and growth: a cluster-randomised controlled trial in Tanzania. BMJ
Global Health 2021;6:e005086.

Rehman AU, Kazmi SF, Munir F. Mothers’ Knowledge about Child
Development. Pak Pediatr J 2016;40:176-81.

Bauer SC, Smith PJ, Chien AT, Berry AD, Msall M. Educating
pediatric residents about developmental and social-emotional
health. Infants & Young Children 2009;22:309-20.

Figueiras AC, Souza N, Rios VG, Benguigui Y. Monitoring child
development (0-6 years) in the IMCI context. Second Edition
Washington DC: Pan American Health Organization, 2012.

Yue A, Wu M, Shi VY, Luo R, Wang B, Kenny K, et al. The
relationship between maternal parenting knowledge and infant

25.

26.

27.

28.

29.

30.

31.

32.

33.

Medical Students’ Knowledge of Child Development 297

development outcomes: Evidence from rural China. Chinese J
Sociol 2017;3:193-207.

Lin LY, Cherng RJ, Lee IC, Chen YJ, Yang HM, Chen YJ.
The agreement of caregivers’ initial identification of children’s
developmental problems with the professional assessment in
Taiwan. Res Dev Disabil 2011;32:1714-21.

Comley L, Janus M, Marshall D, Niccols A. The early years: child
development in undergraduate medical school training. Can Fam
Physician 2008;54:876,876.e1-4.

Yoldas TG, Senel S, Abus HM, Yicel H, Ozmert E. Identification of
the Place of Developmental Issues in the Educational and Clinical
Practices of Pediatric Residents and Affecting Factorsi. Turkish J
Pediatr Dise 2021;15:59-64.

McCain MN, Mustard JF. The early years study three years later:
From early child development to human development: Enabling
communities: Founders’ Network of the Canadian Institute for
Advanced Research; 2011.

Dogan D. Gelisimsel Pediyatriye Giris. In: Yakinci C, Topal E (ed).
Cocuk Sagligr ve Hastaliklar 2. indni Universitesi Yayinlari, 2020:
187-91.

Pekcici EBB, Dogan DG, Akin EO, Buyukavci A, Akpinar F, Hayran G,
et al. Referral Trends in Two Pioneering Developmental-Behavioral
Pediatric Centers in Turkey. J Dev Behav Pediatr 2021;42:227-33.

Shah K. What Do Medical Students Know about Autism? Autism
2001;5:127-33.

Hastings EA, Lumeng JC, Clark SJ. Primary care physicians’
knowledge of and confidence in their referrals for special
education services in 3- to 5-year-old children. Clin Pediatr (Phila)
2014;53:166-72.

Nicol P. Using the Ages and Stages Questionnaire to teach medical
students developmental assessment: a descriptive analysis. BMC
Med Educ 2006;6:29.

Turkish J Pediatr Dis/Turkiye Cocuk Hast Derg / 2023; 17: 291-297



298 Original Article

Turkish Journal of Pediatric Disease

OZg U n Ara§t| rma Turkiye Cocuk Hastaliklari Dergisi

The Reason of Increasing Puberty Precocious Cases During
the Pandemic Period: Obesity or Not?

Pandemi Déneminde Artan Puberte Prekoks Vakalarinin Nedeni:
Obezite mi Degil mi?
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ABSTRACT

Objective: Publications have shown increased rate of precocious puberty and rapidly progressing puberty during the
pandemic period. During the pandemic period, obesity has become widespread in children due to sedentary life, an
increase in the time spent at home, and prolonged use of mobile devices. Obesity is a significant contributor to early
puberty in females.We aimed to investigate whether obesity is a factor in the increase of puberty precocious cases
during the pandemic.

Material and Methods: In the study, female patients diagnosed with Puberty precocious /Rapidly Progressive
Puberty in our clinic were divided into three groups August 2019-February 2020 before the pandemic (Group1-G1),
August 2020-February 2021 during the pandemic (online education - Group2-G2), August 2021-February 2022 during
the pandemic (face-to-face education -Group3-G3). The groups were retrospectively compared in terms of clinical,
laboratory, and imaging findings.

Results: A total of 495 female patients were included in the study. There was no difference between the groups in
terms of age at the presentation. The most common complaint at presentation in the three groups was thelarche. Also,
presentation with combination of thelarche and pubarche was more common in G3, and presentation due to menarche
was more common in G2 (p=0.011). No difference was found between the groups regarding body weight SDS, and
height SDS. The BMI SDS was 0.69+1 SD for all patients, 0.78+0.94 SD for G1, 0.67+1 SD for G2, and 0.67+1 for G3,
and the BMI SDS of the groups were comparable (p=0.630). The majority of patients at the presentation were Breast
Tanner stage 3. G2 (9%) and G3 (9%) were presented with Breast Tanner stage 4 at a higher frequency compared to
G1 (2%). There was no difference between the groups’ FSH, LH, estradiol, LHRH test peak FSH, peak LH, and LH/FSH
values. There was no difference between the bone ages of the groups at the presentation. The uterus size, right and left
ovary volumes of G2 and G3 were significantly bigger than those of G1 (p=0.001). No difference was found between
the groups in the rates of precocious puberty and rapidly progressing puberty cases.
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Conclusion: In our study, the age at presentation and BMI were similar pre-pandemic group G1 and during the pandemic, online education
(G2) and pandemic face-to-face education (G3). We determined that obesity may not be one of the factors triggering precocious puberty
cases during the pandemic period.

Key Words: Covid -19 Pandemic, Obesity, Ovarian size, Puberty precocious, Uterus size

oz

Amac: Pandemi déneminde puberte prekoks ve hizli ilerleyen ergenlik olgularinda artis oldugunu gésteren yayinlar mevcuttur. Pandemi
déneminde sedanter yasam, evde kalinan slrede artis ve mobil cihaz kullanm sUrelerinin uzamasi nedeni ile obezite ¢ocuklarda
yayginlagsmistir. Obezite, kizlarda ergenligi 6ne geken dnemli bir faktordir. Bu ¢alismada pandemi déneminde puberte prekoks ve hizli
ilerleyen ergenlik vakalarinin artisinda obezitenin bir faktér olup olmadigini arastinimasi amaglanmistir.

Pandemi déneminde puberte prekoks ve hizli ilerleyen ergenlik olgularinda artis oldugunu gdsteren yayinlar mevcuttur. Pandemi déneminde
sedanter yasam, evde kalinan sutirede artis ve mobil cihaz kullanm sUrelerinin uzamasi nedeni ile obezite ¢cocuklarda yayginlagmistir.
Oberzite, kizlarda ergenligi 6ne ¢ceken dnemili bir faktordir. Bu ¢alismada pandemi déneminde puberte prekoks ve hizli ilerleyen ergenlik
vakalarinin artisinda obezitenin bir faktdr olup olmadigini arastirimasi amaglanmistir.

Gerec ve Yontemler: Calismada klinigimizde Puberte Prekoks/Hizli ilerleyen ergenlik tanisi alan kiz olgular pandemi éncesi Agustos
2019-Subat 2020 (Grup1-G1), pandemi dénemi Agustos 2020-Subat 2021 (gevirimici egitim- Grup2-G2), pandemi dénemi AJgustos
2021-Subat 2022 (ylzyUze egitim-Grup3-G3) olarak ¢ gruba ayrildi. Gruplar klinik, laboratuvar ve radyolojik bulgulan acisindan retrospektif
olarak karsilastiridi.

Bulgular: Toplam 495 kiz hasta calismaya alindi. Gruplar arasinda bagvuru yasi agisindan fark saptanmadi. Ug grubun basvuru sikayetleri
en sik telars iken (n:76) iken, telars ve pubars birlikteligi ile bagvuru Grup 3’ te, menars nedeni ile basvuru Grup 2’ de dier gruplara
gbre daha fazla saptandi (p=0.011). Gruplar arasinda vicut agriligi, boy ve vicut kitle indeksi SD agisindan fark saptanmadi. Basvuru
esnasindaki meme tanner evrelemesi en sik evre Ugtu. Grup 2 ve Grup 3’ te meme evre 4 ile basvuru Grup1’e gdre daha sik gézlendi.
Gruplarin FSH, LH, &strodiol, LHRH testi pik FSH ve pik LH, LH/FSH degerleri arasinda fark saptanmadi. Gruplarin basvurudaki kemik
yaslan arasinda fark saptanmadi. Grup 2 ve Grup 3’ln uterus boyutu, sag ve sol over hacimleri Grup 1’e gdre daha buyUktu (p=0.001).
Gruplar arasinda puberte prekoks ve hizli ilerleyen ergenlik olgularinin oranlari arasinda fark saptanmadi.

Sonug: Pandemi déneminde tani alan puberte prekoks ve hizli ilerleyen ergenlik olgularinda artistan obezite ve mobil cihaz maruziyeti 6n
planda bahsedilmektedir Calismamizda pandemi éncesi Grup 1, pandemi ddnemi (cevirimici egitim) Grup 2 ve (ylzylze egitim) Grup 3’ Un
basvuru yasi ve VKI benzerdi. Pandemi ddneminde obezitenin erken ergenlik vakalarini tetikleyen faktorlerden biri olmayabilir

Anahtar Sézciikler: COVID-19 pandemi, Obezite, Over boyut, Puberte prekoks, Uterus boyut

In this study, we evaluated the pre-pandemic and pandemic
periods of the patients diagnosed with puberty precocious in
our clinic, clinical features, laboratory findings, and whether
obesity is a factor.

INTRODUCTION

Puberty is a crucial and multifaceted phase that involves
significant physiological maturation and variance. The timing
of puberty and the rate of development are complicated
processes influenced by interactions between genetic, dietary,
and environmental factors (1,2). Obesity is one of the factor
of precocious puberty in females (3). Home quarantine has
significantly impacted people’s daily lives because of the global
coronavirus disease 2019 (COVID-19) pandemic, including
dietary changes, exercise patterns, work and rest routines,
and medical care access. Schools around our country were
closed between March and June (4). Children were kept out of
school during the lockdown, and their daily physical routines
were severely restricted. Studies have reported an increase
in puberty precocious and rapidly progressing puberty during
the pandemic period, which is associated with a sedentary life,
increased obesity with an increase in the time spent at home,
and prolonged use of mobile devices (5,6). While obesity is
generally highlighted as the risk factor with the most potential
to disrupt the physiology of puberty, research has shown that

MATERIALS and METHODS

In the study, female patients diagnosed with Puberty precocious
/ Rapidly Progressive Puberty in our clinic were divided into
three groups August 2019-February 2020 before the pandemic
(Group 1), August 2020-February 2021 during the pandemic
(Group 2), August 2021-February 2022 during the pandemic
(Group 3).

Among the study groups, Group 1 (G1) covers the pre-pandemic
period, Group 2 (G2) covers the whole closure period during
the pandemic period, and Group 3 (G3) covers the face-to-
face education period with partial closure during the pandemic
period. The groups were retrospectively compared in terms of
clinical, laboratory, and radiologic findings.

physical inactivity, excessive screen time, altered sleep patterns,
and psychological issues may also directly contribute to the
issue (6,7)compared to subjects observed in the same period of
the previous year. Design: The study population (490 children.

The study was conducted as a single-center retrospective case-
based study. Two pediatric endocrinology specialists recorded
demographic information, physical examination findings,
hormone tests, and radiological imaging information from the
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files of these patients diagnosed with puberty precocious.

Precocious puberty is defined as puberty stage 2 and above
according to Marshalland Tanner staging, pubertal gonadotropin
levels (basal LH > 0.3 IU/L, stimulated LH > 5 IU/L, and LH/
FSH > 0.6), advanced bone age and pubertal findings on pelvic
imaging (uterus > 35 mm, ovary > 2cc) before the age of 8
years. Progressive precocious puberty is defined as pubertal
stage advancement from one stage to another in 3-6 Months or
Growth velocity Accelerated >6 cm/year or bone age, typically
advanced, variable, at least two years, predicted adult height,
below target height or decreasing on serial determinations
(8). Patients with peripheral puberty precocity and organic
pathology on cranial MRI were excluded from the study.

Height and weight were measured, body mass index (BMI) was
calculated using the standard formula [weight in kg/(height in
m), and the respective standard deviation score (SDS) was
calculated based on Turkish reference data (9). Obesity was
defined percentile for age z-score 1.64, equivalent to 95 th
percentile. Bone age (x-ray of the left hand) was assessed
according to the method of Greulich and Pyle. FSH, LH, and
estradiol (ATELLICA System, Siemens) concentrations were
measured using immunochemiluminometric assay (ICMA). The
Ethics Committee of Ankara City Hospital approved this study.
(27.05.2022/E2-22-1926).

SPSS 26 program was used for statistical analysis. Descriptive
statistics were used to evaluate demographic and clinical
characteristics. Data were described as a percentage and mean
+ standard deviation (SD) or median (minimum-maximum) and
categorical data. ANOVA, Kruskal-Wallis test and x? tests were
used according to data distribution. The “Kruskal-Wallis” test
was used when comparing the medians of three independent
groups in the data that did not fit the normal distribution, and the
“Mann-Whitney U” test was used when comparing the medians
of two independent groups. All data are given as mean + SD
Bonferroni correction was used in post hoc tests. Statistically,
p<0.050 was considered significant.

RESULT

A total of 495 patients diagnosed with precocious puberty and
rapidly progressive puberty were included in the study. The
patients in the groups were as follows: n: 98 in G1, n: 194 in
G2, n: 203 in G3. The median (Min-max) age at presentation

Table I: Age and Anthropometric Findings of the Patients

was 8.3 (5.4-9.8) years in G1, 8.4 (56-9.9) years in G2, 8.3
(56.6-10) years in G3 and the age at presentation was similar
in the groups (p=0.160) (Table I). The most common complaint
at presentation in the three groups was thelarche, and
presentation with combination of thelarche and pubarche were
more common in G3 than in the other groups (p>0.050) (Figure
1). In comparison to the other groups, G2 had a significantly
higher incidence of menarche (p=0.011) (Figure 1).

No difference was found between the groups regarding body
weight SD and height SD (p>0.05). The BMI SD was 0.69+1 SD
for all patients, 0.78+0.94 SD for G1, 0.67+1 SD for G2, and
0.67+1for G3, and the BMI SDS of the groups were comparable
(p=0.630) (Table ).

In the physical examination findings at the presentation, the
most common breast staging was Tanner stage 3. Breast
Tanner stage 4 was detected more frequently in G2 and G3
than in G1 (p=0.057). In pubis Tanner staging, stage 1 and
stage 2 were at the same rate in G1 (36.7%); the most common
presentation was with Tanner stage 2 (38.7%) in G2; and the
most prevelant manifestation was with Tanner stage 1 (38.4%)
in G3 (Figure 2).

No difference was found between the groups’ FSH, LH,
estradiol, LHRH test peak FSH, peak LH, and LH/FSH values
(p> 0.050) (Table Il). There was no difference between the bone
ages of the groups at presentation (p> 0.050). The uterine size,
right and left ovarian volumes and endometrium thickness of
G2 and G3 were larger than G1 (p=0.001) (Table II).

Ratio of puberty precocious to rapid progressive puberty cases
1:1.9in G1, 1:2.2 in G2, 1:2.9 in G3. There was an increase
in the incidence of rapid progressive puberty compared to
puberty precocious during the pandemic, but no difference was
found between the groups in the rates of puberty precocious
and rapid progressive puberty cases (p = 0.239) (Table Ill).

DISCUSSION

Many publications have been shared about the increase in
puberty precocious cases from different continents of the
world during the pandemic (5,10-13). This increase during
the pandemic is associated with increased obesity and screen
exposure due to closure and sedentary life (10). Our study

Total G1 G2 G3

n:495 n:98 n: 194 n:203 P
Age at application (years) 8.3 (5-10) 8.3 (5.4-9.8) 8.4 (5-9.9) 8.3 (6.6-10) 0.160
Age at treatment (years) 8.6 (5-10) 8.5 (5.4-9.8) 8.6 (5-10) 8.6 (6-10) 0.430
Weight (sds) 0.99+1.08 1+1.1° 0.9+1.1° 121" 0.560
Height (sds) 0.96+1.1° 0.92+1.1 0.88+1.1 1+1° 0.300
BMI (sds) 0.69+1 0.78+0.94° 0.67+1 0.67+1 0.630

Values represent median (minimum-maximum),* Values represent mean + SD
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Table lI: Laboratory Results, Bone Age, and Pelvic Ultrasonography Findings of the Groups

Total G1 G2 G3 p

FSH (U/L) 5(0.7-19) 5.3 (0.7-17) 5.1 (1.3-19) 4.9(0.7-11.8) 0.770
LH (U/L) 0.9 (0.05-49) 0.8 (0.1-7.3) 1(0.1-49) 0.9 (0.05-6.1) 0.280
Estradiol (pmol/l) 30 (8.2-345) 29.5 (12-345) 31 (8.2-257) 29 (12-91) 0.460
LHRH test

Peak FSH (U/L) 15 (1.8-48) 14.8 (5.4-30) 15.5 (7.5-48) 14 (1.8-41) 0.210

Peak LH (U/L) 10.5 (8.2-93) 9.9 (4.4-47) 10.4 (4.8-78) 10.6 (3.28-93) 0.750

LH/FSH 0.8 (0.1-5.9) 0.8 (0.3-1.9) 0.7 (0.3-3.6) 0.9 (0.1-5.9) 0.56
Imaging findings

Bone Age (years) 10.2 (56-13) 10 (56.4-12.5) 10 (5-13) 12.5 (6.8-13) 0.720

Uterine size (mm) 33 (13-67) 26 (15-59) 35 (15-67) 34.5 (13-66) 0.001

Right ovary (cc) 2.7 (0.5-24) 2.39 (0.5-19.7 2.5 (0.5-24) 3(0.9-10.5) 0.001

Left ovary (cc) 2.5 (0.5-20.2) 2.2 (0.5-6.5) 2.45 (0.5-20.2) 2.9 (0.9-8.4) 0.038
Endometrial thickness (mm) 0(0-17) 0 (0-6.5) 0 (0-17) 0 (0-12) 0.041

Values represent median (minimum-maximum)

Table llI: Distribution of puberty precocious and rapidly progressive puberty diagnoses in the groups

Puberty Precocious n (%)

Rapidly Progressive Puberty n (%)

Total n (%)

G1 33 (33.7)
G2 60 (30.9)
G3 51 (25.1)
Total 144 (29.1)

65 (66.3) 98 (100)
134 (69.1) 194 (100)
152 (74.9) 203 (100)
351 (70.9) 495 (100)

showed that the BMI SD of the cases with puberty precocious
who presented during the pandemic did not differ from those
who presented before the pandemic. With this study, we have
determined that obesity is not a factor of puberty precocious
during the pandemic.

Nutrition is an accepted factor in sexual maturation (14).
Although BMI has frequently increased during the epidemic
due to decreased physical activity, this increase is often not
noteworthy (5,15). Therefore, it is questionable whether a slight
rise in BMI alone may account for the reported increase in the
prevalence of precocious puberty in clinics. When we analyzed
our patients in terms of obesity, which is defined as an essential
factor in the increase in the frequency of cases in this period,
the BMI SDS of the groups were similar. The balance of leptin
and ghrelin is essential for eating, obesity, and puberty. Puberty
is indicated by increased leptin and lower ghrelin levels in obese
individuals (16). Chen et al. (3) found no difference in leptin levels
between pandemic and pre-pandemic cases while finding
similar BMI SD in pre-pandemic and pandemic. However,
they found that ghrelin levels were lower in cases during the
pandemic period. Since a positive correlation was discovered
between serum ghrelin and serum MKRN3 concentrations,
the researchers hypothesize that the lower concentrations of
ghrelin may have downregulated the concentrations of MKRN3
and subsequently upregulated the pulsatile secretion of GnRH
to promote the onset of puberty. In addition to psychological
distress, dietary changes, and pandemic-related food changes,
it is also required to incorporate alterations in microbiota, the
microBNA network, and DNA methylation in the previously

described (17). And all of these factors may affect the mediators
and signaling pathways involved in the onset of puberty. At
this point, rather than obesity itself being a factor, the foods
prefered, like antioxidant foods which used to protect from Sars-
Covid19-B may also be a factor. Glutathione peroxidase, one
of the enzymatic antioxidants, plays a role in cell differentiation
and proliferation in gametes and those are related to the onset
of puberty (18).

Screen exposure, which is mentioned as an important reason
for the increase in the incidence of precocious puberty, may be
explained by the suppression of melatonin and the elimination
of the inhibitory effect of melatonin on GnRH. In our study, the
screen exposure of the cases was not questioned individually,
but G2 group in the study reflects the period when children
were most exposed to the screen due to online education.
In the literature, screen exposure time increased in children
during the pandemic. Some studies questioned daily screen
exposure before sleeping and daily screen exposure in puberty
precocious cases and have shown increase in both parameters
(5,19).

In our study, the ages at the presentation of the patients who
presented before and during the pandemic period were similar
to each other. In studies in the literature, studies are showing
that the ages of the cases admitted during the pandemic period
were younger (11,12,20).

While the most common complaint at presentation was
thelarche, an especially increased number of patients in the G2
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Figure 1: Application Complaints of Groups.
*Menarche was detected more in Group 2 compared to other groups
(p=0.011)
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m Stage 5 1%
Stage 4 2% 9% 9% 8%
Stage 3 61% 58% 67% 62%
Stage 2 37% 33% 24% 30%
PUBIS TANNER STAGE
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100%
80%
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40%
ZOZA)
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u Stage 5 1% 1%
Stage 4 2% 5% 4% 4%
Stage 3 25% 28% 23% 25%
Stage 2 37% 39% 35% 37%
Stage 1 37% 28% 38% 34%

Figure 2: Pubertal Examination Tanner Staging of the Group.

group and G3 group, who were admitted with menarche after
the complete closure period, were observed. This was thougth
to be the effect of closures, fear of virus and late admission to
hospital for puberty concerns. In addition, the increase in the
G2 group was also statistically significant. In support of these
cases, in the physical examination findings, a high percentage of
patients presenting with breast tanner stage 4 and an increase
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in uterine size and ovarian volumes in pelvic ultrasonography
were detected in the pandemic period groups compared to the
pre-pandemic period. The emergence of the first findings of
the G2 and G3 pandemic period groups may have occurred
earlier, or the puberty tempo may have progressed faster.
Although there was no difference between the LH and Estradiol
concentrations of the cases.

The strengths of our study are that the groups defined as the
pandemic period in the groups taken in the literature’s reflections
cover the pandemic’s initial period. Puberty development is a
process, and the cases in that period reflect the pre-pandemic
period. However, G2, one of our study groups, reflects the
period in which we saw the effects of full closure; G3 reflects the
period in which we saw the impact of the partial closure - face-
to-face education continued process in which the pandemic
effect.

In our study, we aimed to investigate whether obesity was a
factor rather than an increase in the number of cases during the
pandemic. In addition, we did not make a subjective evaluation
in our study to learn the screen time of the instances one-to-
one. However, it includes the period when the online education
process and the time spent in front of the screen increased
significantly in our country’s G2 group of prepubertal children.
Still, in the G3 group, out-of-home and in-school activities
increased with a partial closure but were more limited compared
to the pre-pandemic period.

In conclusion, obesity, increased screen exposure time, and
immobility are shown as factors for the increase of puberty
precocious during the pandemic. In our study, the BMI of
pandemic groups (G2-G3) was similar before the pandemic
group(G1). Our study showed that obesity was not a factor in
precocious puberty during the pandemic.
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ABSTRACT

Objective: The prevalence of food allergy (FA) has gradually increased. Bloody stool is among the symptoms
associated with non-immunoglobulin E (IgE) mediated FA in infants. In our study, we shared the clinical characteristics
of the patients who applied to our clinic with bloody stool.

Material and Methods: The data of the patients with bloody stool were reviewed. Patients’ characteristics and the
time of onset of tolerance in patients with FA were recorded, retrospectively.

Results: The 110 patient files were reviewed. 68% of the patients were diagnosed with FA (63 proctocolitis/12
enterocolitis), 22% with an anal fissure, and 9% with nonspecific colitis. The most common causative food was cow
milk (57%), the second was the combination of egg and milk (24.2%), and the third was egg (18.2%). The presence
of atopic dermatitis (AD) and eosinophil count at the time of admission did not affect tolerance development time but
it was shown that skin prick test (SPT) positivity and the high level of total IgE at the time of admission delayed the
development of tolerance [(p=0.02), (r=0.510, p=0.009)].

Conclusion: Bloody stool is one of the common complaints in infants. It does not always indicate a FA. The clinic is mild
when the underlying disease is non-IgE mediated FA. However, accompanying IgE-type sensitivities negatively affect the
prognosis. Elevated total IgE and SPT positivity at the time of diagnosis may give an impression that tolerance of baked
products could be delayed in this type of allergy.

Key Words: Atopic dermatitis, Food allergy, Gastrointestinal hemorrhage, Infant, Proctocilitis

oz

Amac: Besin alerjisi (BA) sikligi giderek artan bir hastaliktir. Kanl gayta yakinmasi infantlarda non immunoglobulin E (IgE)
araclll BA ile iliskilendirilen semptomlar arasindadir. Calismamizda kanli gaita nedeniyle klinigimize basvuran hastalarin
klinik 6zellikleri paylasilmistir.

Gerec ve Yontemler: Kanli gaitasi olan hastalarin verileri incelendi. Hastalarin dzellikleri ve BA saptanan hastalarda
toleransin ne zaman gelistigi restrospektif kaydedildi.

Bulgular: 110 hastanin kayitlari incelendi. Bunlardan %68’i BA (63 proktokolit/12 enterokalit), %22’si anal fisstr, %9’u
nonspesifik kolit tanisi aldi. SUpheli besin olarak en sik inek sttt (%57), ikinci siklikta yumurta ve sut birlikteligi (%24.2),
dglincd siklikta yumurta (%18.2) saptandi. Atopik dermatit (AD) olmasi, basvuru anindaki eozinofil sayisi tolerans zamanini
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etkilemezken deri prick test (DPT) pozitifligi ve basvuru anindaki yiksek total IgE dizeyinin toleransi geciktirdigi bulundu [(p=0.020),

(r=0.510, p=0.009)].

Sonug: Kanli gaita, infantil ddnemde sik karsilagilan sikayetlerden biridir. Her zaman besin alerjisine isaret etmez. Altta yatan hastalik non-
IgE kaynakli BA oldugunda Klinik iimlidir .Ancak eslik eden IgE tipi duyarliliklar prognozu olumsuz etkiler. Tani anindaki total IgE yUksekligi
ve DPT pozitifligi bu tip alerjilerde finnlanmig Uriin toleransinin geg olacad yéninde fikir verebilir.

Anahtar Sozciikler: Atopik dermatit, Besin alerjisi, Gastrointestinal hemoraji, infant, Proktokolit

INTRODUCTION

Food allergy (FA) is defined as an adverse food reaction which
developed as a result of immune-mediated mechanisms.
These mechanisms could be immunoglobulin E (IgE) mediated,
cellular (non-IgE) and both IgE-mediated and cellular (mixed) (1).
Although its prevalence increases worldwide, it varies between
2-8% among children (2).

Signs of non-IgE-mediated FAs occur from several hours
to several days later after exposure. Symptoms are usually
associated with the gastrointestinal system, such as blood
in stool, vomiting, diarrhoea, abdominal discomfort and
constipation. The most common food allergens are cow’s milk,
egg, soy and wheat in non-IgE-mediated FA (3). It is not always
easy to distinguish these symptoms from other gastrointestinal
system (GIS) diseases. Bloody stool in children is a common
clinical problem; indeed, it is reportedly the presenting
complaint for approximately 0.3% of children in the emergency
department (4). In infants, allergic colitis and anorectal fissures
represent the most common causes, besides, non-specific
colitis, duplication of bowel, volvulus, Hirschsprung’s disease,
necrotizing enterocolitis and bleeding diathesis are the other
causes of lower GIS bleeding (5). Bloody stool is a common
finding in patients referred to pediatric allergy clinics. Food
protein-induced allergic proctocolitis (FPIAP) was diagnosed
from the presence of bloody stools or occult blood in 163 (18%)
of 903 infants over a period of 3 years, and from the presence of
occult blood alone in 63 (7%), in a recent prospective study (6).
FPIAP is believed to resolve rapidly but a study of 257 infants
with FPIAP in Turkey showed that 60% of children developed
tolerance in the first year of life, although 99% did so within 3
years (7). SPT and specific IgE (sIgE) tests for food allergens are
usually negative. However, about 20% of children with FPIAP
may show sensitization or develop IgE-mediated allergy to
offending foods over time (8).

In this study, laboratory and clinical characteristics of the
patients who applied to and followed up in our clinic with bloody
stool were reviewed.

MATERIALS and METHODS

File records of 110 patients were analysed who applied to our
pediatric immunology and allergy outpatient clinic with bloody
stool between January 2020-2021. Patients with chronic

diseases and immunodeficiency were excluded from the studly.
Patients’ demographic characteristics, accompanying findings,
laboratory results, and time of the tolerance development in
patients with FAs were recorded.

The infants with bloody stool and no accompanying complaints
like weight loss, fever and whose symptoms disappeared with
the elimination of suspected allergen from diet but whose
symptoms reappeared with the addition of allergen to diet were
considered FPIAP (3).

While infants who have profuse and repetitive vomiting 1-4
hours after food intake, followed by fatigue and lethargy were
considered acute food protein-induced enterocolitis syndrome
(FPIES), those with chronic diarrhea, intermittent vomiting,
growth retardation, hypoalbuminemia, and anemia were
considered as chronic FPIES (3).

Skin-prick tests (SPT) were performed in accordance with the
guidelines of the European Academy of Allergy and Clinical
Immunology (EAACI) using commercial extracts of the most
common food allergens (ALK-Albello ®, Canada) such as
cow’s milk, eggs, soy, peanuts, and wheat flour. Such allergens
were applied with a negative saline and positive histamine control
(Histamindihydrochloride 0.1%) (9). Punctures were performed
on the inner side of the forearm, on the allergen microdroplets
using appropriate lancets. The reading was performed with a
ruler graduated in millimeters after 15 minutes. The test result
was considered negative with a wheal of <3 mm and positive
with the wheal of =3 mm.

Atopy patch tests (APT) were performed on non-lesional,
untreated skin of the back, in accordance with the guidelines
of the European Academy of Allergy and Clinical Immunology
(EAACI) (10). A technique similar to conventional patch tests
have been used by performing atopy patch testing — 1Q Ultimate
TM (IQ-UL chambers,Chemotechnique MB,Vellinge,Sweden).
The volume of each chamber was 32 pL and the inner area of
the chamber was 64 mm?. The APTs with native egg’s white
and yolk, peanuts, soy, cow’s milk and wheat were applied.
Wheat powder and soy powder were used with vehicle-
distillated water (1 g of wheat powder or soya powder in 10 ml
of distillated water), egg’s white, yolk, cow’s milk and peanuts
were used in the native form as the fresh foods without any
dilution. Single vehicle (distillated water) has been used as a
negative control. The occlusion time of APTs was 48 h, the first
results were evaluated 20 min after removal of the tests and
the second results were analysed 72 h after the application of
the tests. The APT results were graded according to European
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Task Force on Atopic Dermatitis (ETFAD) standards (10): no
reaction or erythema without infiltration (-), erythema and
infiltration (+), erythema and few papules (++), erythema and
many or spreading papules (+++), erythema, papules and
vesicles (++++).

Statistics: The data were analyzed with SPSS 22.0. The Chi-
square test and Fischer Exact Test were used for categorical
variables. Numerical parameters were tested for normal
distribution and the independent samples T-test was performed
for pairwise group comparison and one-way Anova test was
used for multi group comparisons among those normally
distributed; and Mann Whitney U test was performed for
pairwise group comparison and Kruskal Wallis test was used for
multi group comparisons among those not normally distributed.
p < 0.05 was considered statistically significant.

The study was approved by Dokuz Eylul University ethics
committee with a decision number 2021/003-33 and with the
date 01.02.2021.

RESULTS

The data of 110 patients were analysed and 75 of them (68%)
were followed with the diagnosis of FA (63 proctocolitis/12
enterocolitis), 35 of them had no food allergy (32%); 25 had an
anal fissure, and 10 had gastrointestinal complaints which are

Table I: Clinical and laboratory data of patients.

Parameters podiy
(25-75 per)
Age (month) 6 (5-10)
Age of onset of complaints (month) 3.2 (2-6)
Age of tolerance to baked products (n:28) 12 (8.2-14)
Follow-up duration of the patients (month) 10 (4-25)
Age of full tolerance (month) (n:17) 14 (12-20)
Total IgE (IU/ml) (n:65) 18.7 (6.3-38.5)
Eosinophil (%) (n:75) 3.3 (2.1-5)
Eosinophil (#) (n:75) 300 (200-500)
Specific IgE (kU/It) (n:71) 0.23 (0-1.4)
Cow’s milk (n:23,>0.35 kU/It) 0 (0-0.55)
Egg positive (n:17,>0.35 kU/It) 0 (0-0.31)
Patch test (n:27)
Negative 23 (85.2)
Positive 4 (14.8%)
Skin prick test (n:66)
Negative 39 (59.1)
Positive 27 (40.9%)
Tolerance (months)
Baked products 12 (8-13)
Full tolerance 14 (11-18)
Formula
None 42 (56)
Amino acid 21 (28)
Extensively hydrolyzed 12 (15)
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Table lI: Causative Food Allergens.

Causative Foods n (%)
Cow’s milk 42 (57)
Cow’s milk + Egg 18 (24)
Egg 14 (18)
Others
Cow’s milk+ walnut 2(2.7)
Cow’s milk + egg+ wheat 2(2.7)
Cow’s milk +Sesame 2(2.7)
Egg + Red meat 2(2.7)
Egg + Banana 1(1.4)

Table Ill: Comparison of cases by causative food allergens
and features of tolerance.

S Cow’s
Cow’s milk Egg PR IEr p
AD*
Without 20(47) 0 (0) 7 (38) 0.013
With 22 (53) 14 (100) 11 (62)
Age of onset
of symptoms 3 (2-6) 4(2-5) 3.5 (2-6) 0.392
(months)*
Baked Tolerance Full Tolerance
SPTt
Negative 9(7.5-12) 12(10-18) 0.020
Positive 13 (12-16) 15.5 (13.5-27)
AD*
Without 21 (75) 13 (80) >0.050
With 7 (25) 4 (20)

AD: Atopic dermatitis, SPT: skin prick test,* n(%), Tmedian (25-75p)

temporary and unrelated to food intake. These patients were
considered as non-specific colitis. Statistical analyses were
performed in patients who were diagnosed with FA (n:75). Fifty-
two percent of the patients with FA were male, the median age
of onset was 3 months, 74.7% were born with cesarean section
and 14.7% were born prematurely. Sixty percent of them had
atopic dermatitis (AD). The demographic data of patients were
summarized in Table I. The causative food allergens in our study
group and features of tolerance were summarized in Table |l
and Table IIl.

For patients with milk allergy and formula-fed, the type of
formula used did not affect the age of onset of tolerance to
baked products or full tolerance (p >0.050). There was no
significant relationship between the percentage of eosinophil
and the time of tolerance to baked products or full tolerance
(p>0.050). We observed that there is a statistically significant
positive correlation between mean total IgE value at admission
and the mean age of tolerance to baked products (r=0.510,
p=0.009) but no correlation between total IgE level and the
mean age of full tolerance p>0.050).



DISCUSSIONS

FA is a common disease and has an increasing prevalence
among worldwide (1). On the other hand, bloody stool is not
always associated with FAs. We presented 68% of patients have
diagnosed with FA who applied to our clinic with the suspicion
of non-Igk mediated FA and short-term follow-up data. We
have showed that the most common food allergens were cow’s
milk and egg in infants presenting with bloody stools.

The symptoms of FPIAP generally start in the first weeks of life,
while the clinical findings of FPIES generally vary with causative
food (11,12). Although the clinical findings in our patients
occured at a median of three months of age and minimum of
two months of age.

AD was observed in 13% of the patients in a multicenter study
conducted with FPIAP patients in our country, Turkey (7). FPIAP
rate was found 60% in our patient group and it is quite higher
than their rate. The pathogenesis of non-IgE and mixed-type
food allergies are still unclear. It's known that the clinical course
of FA varies from society to society and from region to region.
AD is not only caused by a FA but could also be affected by
many environmental factors. These factors may be the reason
of this high rate that we have found.

Suspicious food allergens in FA are affected by the nutritional
habits of societies (2). In parallel to many studies conducted in
our country, the most common causative food in our study was
cow’s milk protein followed by egg protein (7,14-16).

Formulas are not recommended to more than half of the patients
with cow’s milk protein allergies. Due to varying breastfeeding
rates in several countries, formula-fed infants’ rate has been
affected. The age of tolerance to baked products was not
different in formula fed infants compared to breastfed infants
(p=0.445). Breast feeding is still preferred primarily rather than
formulas in infants with FA. Formula feeding does not play an
essential role in improving the prognosis of the disease (17).

The prognosis of non-IgE mediated FA is generally favourable
and non-IgE FAs usually resolve between the ages of three
to five before the school-age (18). FPIAP generally resolves
at the ages of 1-2 years. In a study with large sample size,
infants were able to consume cow’s milk protein at the age of
11 months (6). Tolerance ages in our study were compatible
with the literature and the median age of baked food tolerance
was found to be 12 months (8-13 months) and the median age
to end all extensive elimination diets was 14 months (12-20
months).

Egg sensitivity is closely related to AD, especially in infants who
developed AD in their first year of life (19). AD was presented in
all patients with egg allergy and in 52.8% of patients with milk
allergy (p = 0.013). The prognosis of the disease is not affected
by accompanying AD and there was no statistically significant
difference between patients with AD (12 [9-13.8] months) and
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without AD in terms of the mean age of tolerance to baked
products (p = 0.592).

IgE-mediated FA tends to be persistent (7). Our data also
supported this view in our study and food tolerance time was
significantly delayed in the patients who have positive SPTs
compared to negative SPTs (p = 0.020). Although our study
group included patients with non-IgE mediated FAs like FPIAP
and FPIES, positive SPT results were presented in 40.9% of
patients (n = 27). The SPT positivity rate may have been high
due to patients with AD in our study group. AD is classified
under mixed-type reactions with findings of FA and SPT
positivity may be seen (2).

In our study which we analysed parameters that could predict
prognosis, it was determined that the higher the total IgE at
admission had positive correlation with delayed tolerance
(r=0.510, p=0.009). Although total IgE is accepted as a
biomarker for allergic disease, it has not proven an influence
on the prognosis of FA (20). The applicability of these results
to the general population was limited, as it is a study based on
single center experiences and included only patients presenting
to a tertiary health care center. It should be studied with larger
sample sizes.

CONCLUSION

There are still many unknowns in non-IgE mediated FAs. It
should be kept in mind that not all infants with bloody stool have
a FA. In infants with bloody stool who have FA diagnosis, the
most common food allergens are cow’s milk and eggs. Non-
IgE mediated FAs have a favourable prognosis, but IgE-type
sensitizations have negative effect on the prognosis. Total IgE
level at the admission and a positive SPT may help predicting
the prognosis.
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Relation of Antioxidant Native Thiol Level with Inflammatory
Markers and Disease Activity Index in Pediatric Ulcerative
Colitis

Pediatrik Ulseratif Kolit Hastalarinda Antioksidan Native Tiyol
Diizeyinin inflamatuar Markirlar ve Hastalik Aktivite indeksi ile iliskisi
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ABSTRACT

Objective: Pediatric ulcerative colitis (PUC) is an inflammatory disease. PUC pathogenesis is associated with an
imbalance between reactive oxygen species and antioxidant activity which creates oxidative stress. Native thiol (NT)
level is antioxidant capacity which is practical and repeatable marker of inflammation and antioxidan level. We aimed to
analyse the relation of NT level with inflammatory markers and pediatric ulcerative colitis activity index (PUCAI).

Material and Methods: Thirty-eight PUC patients (SG) and 33 control group (CG) participants were included in the
study. PUC patients grouped as in remission, mild, moderate and severe activity according to disease activity according
to PUCAI. NT, hemoglobin (Hb), white blood cell (WBC), platelet (PLT), mean platelet volume (MPV), aloumin, C-reactive
protein (CRP), erythrocyte sedimentation rate (ESR), interleukin 6 (IL-6) levels of all participants were measured at the
time they were enrolled in the study and recorded.

Results: Mean age and gender ratio of groups were similar (0>0.050). NT level of SG statistically high compared to CG
(p=0.001). Hb, PLT, MPV, CRP, ESR, IL-6 levels of SG were statistically different than CG (p=0.045, p=0.026, p=0.001,
p=0.001, p=0.001, p=0.001). NT level of SG was positively correlated with Hb, MPV, aloumin (p=0.001, for all). NT level
of SG was negatively correlated with PLT, CRP, ESR, IL-6 and PUCAI (p=0.001).

Conclusion: NT level of PUC is significantly lower than CG. NT level of SG was positively correlated with albumin which
is a good prognostic factor in PUC patients. NT may be repeatable, noninvasive candidate serum biomarker for PUC
management.

Key Words: Activity, Antioxidant, Children, Thiol, Ulcerative colitis
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0oz

Amag: Pediatrik Ulseratif kolit (PUK) inflamatuar bir hastaliktir. PUK patogenezinde oksidatif stres olusturan antioksidan aktivite ile reaktif
oksijen turleri arasindaki dengesizlik ile iliskilidir. Native tiyol (NT) seviyesi, iltihaplanma ve antioksidan seviyesinin pratik ve tekrarlanabilir
belirteci olan antioksidan kapasitedir. NT diizeyinin inflamatuar belirtecler ve pediatrik Ulseratif kolit aktivite indeksi (PUKAI) ile iliskisini
incelemeyi amacladik.

Gerec ve Yontemler: Calismaya 38 PUK hastasi (CG) ve 33 kontrol grubu (KG) katiimcisi dahil edildi. PUK hastalar, PUKAI'ye gére
hastalik aktivitesi remisyonda, hafif, orta ve siddetli olarak gruplandi. Tum katiimcilarin NT, hemoglobin (Hb), beyaz kan hicresi (WBC),
trombosit (PLT), ortalama trombosit hacmi (MPV), albdmin, C-reaktif protein (CRP), eritrosit sedimantasyon hizi (ESH), interldkin 6 (IL-6)
seviyeleri 6lculdu ve kaydedildi.

Bulgular: Gruplarnn ortalama yas ve cinsiyet oranlan benzerdi (p>0.050). CG’'nin NT dulzeyi, KG’'ye gore istatistiksel olarak yiksek
(p=0.001). CG’nin Hb, PLT, MPV, CRP, ESR, IL-6 dlzeyleri istatistiksel olarak KG’den farkliydi (p=0.045, p=0.026, p=0.001, p=0.001,
p=0.001, p=0.001). CG’nin NT duzeyi Hb, MPV, alblmin ile pozitif korelasyon gdsterdi (p=0.001). CG’nin NT dizeyi PLT, CRP, ESR, IL-6
ve PUCAI ile negatif korelasyon gosterdi (p=0.001).

Sonug: PUK hastalarinda NT seviyesi, KG’den anlamli olarak diistik bulundu. CG’nin NT diizeyi PUK hastalarinda iyi bir prognostik faktér

olan albiimin ile pozitif korelasyon gdsterdi. NT slciimi PUK yénetimi icin tekrarlanabilir, noninvaziv bir serum biyobelirtec olabilir.

Anahtar Soézciikler: Aktivite, Antioksidan, Cocuk, Native tiyol, Ulseratif kolit

INTRODUCTION

Pediatric ulcerative colitis (PUC) is a chronic relapsing systemic
idiopathic disease. Most of the findings of PUC are similar to
an adult-onset disease. PUC incidence and prevalence rate
tends to increase worldwide and up to one-fourth of cases
have a more severe disease course and longer duration than
inflammatory bowel disease (IBD) diagnosed in adulthood.
It is widely known that pathogenesis and progression of the
inflammatory cascade in this disease are often attributed to
genetic, environmental factors (1,2). For successful treatment
of PUC, early diagnosis and follow disease activity is important
but there is no well established ideal serum biomarker for PUC,
yet.

Lately oxidative stress has been considered to be one of the
important steps in disease pathogenesis (3,4). In ulcerative
colitis (UC), excessive immune response due to chronic
inflammation and impaired tissue perfusion due to mucosal
damage lead to excessive production of reactive oxygen and
nitrogen species (ROS/RNS) and amount of these oxidative
stress markers in UC were found as correlated with the severity
of mucosal inflammation (5-7).

In healthy state, there is equilibrium between oxidant and
antioxidant mechanisms in the body. Thiols are organic
antioxidants since they possess a sulfhydryl group. Thiol groups
can form reversible disulfide bridges by the effect of oxidants in
plasma (6). The formed disulfide bridges can be reduced to
thiol groups again via the antioxidant systems in the organism.
Thus, dynamic native thiol-disulfide balance is maintained.
The thiol-disulfide balance plays a critical role in antioxidant
defense, detoxification, apoptosis, regulation of enzyme
activities, and mechanisms of transcription and cellular signal
transduction, proliferation and immunity (6,7). In inflammatory
diseases, oxidant radicals increases due to oxidative stress and
this equilibrium is disturbed (6). To measure levels of all oxidant
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radicals and antioxidant molecules separately is very time-
consuming and expensive and also not really possible since
interaction of these substances is always ongoing during all the
time in the body (3,4,6).

Native thiol (NT) is the main element of the antioxidant defense
and measurement of serum NT level is a good indicator of
total amount of antioxidant capacity (6-9). For this reason, a
new method was developed to determine native thiol-disulfide
balance. Native thiol balances oxidative stress by reducing
the levels of reactive oxygen species or by accelerating their
inactivation (6,8-10).

We propose that, NT level may be a possible candidate
biomarker for PUC diagnosis and follow up. The aim of the
study was to determine the relation between NT levels and
widely used inflammatory markers and pediatric ulcerative
colitis activity index (PUCAI).

MATERIAL and METHODS

This study was carried out in the Pediatric Gastroenterology,
Hepatology and Nutrition Clinic of Ankara Bilkent City Hospital,
between October 2021 and March 2022. This study was
approved by Ankara Bilkent City Hospital Second Ethical
committee (10.10.2021/E2-20-106). The written informed
consent was received from the family for every child who were
included into the study.

This prospective study included two groups; the study group
(SG) consisted of 38 children (male 19, female 19) diagnosed
and treated with a diagnosis of PUC, and the control group
(CG) consisted of 33 healthy children (male 16, female 17) who
were admitted for a routine check-up. The diagnosis of UC was
made according to clinical, endoscopic, and histopathological
criteria of ESPGHAN (11). PUC patients were grouped as in
remission, mild, moderate, and severe activity according
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to PUCAI score; a non-invasive multi item UC activity index
to differentiate the disease activity states accurately and to
assess change over time, without the need for colonoscopic
assessment for pediatric patients accepted as objective by
clinical authorities (12). Patients with any complications related
to UC and other chronic or systemic disease and patients with
any infection were excluded from the study.

Results of NT, hemoglobin (Hb), white blood cell (WBC), platelet
(PLT), mean platelet volume (MPV), albumin, C-reactive protein
(CRP), erythrocyte sedimentation rate (ESR), interleukin 6 (IL-6)
levels of all participants were measured at the time they were
enrolled in the study and recorded. Blood samples were taken
to measure NT levels with a newly developed method by Erel/
Neselioglu and NT levels were measured using an automated
clinical chemistry analyzer (Roche, Cobas 501, Mannheim,
Germany) (8).

Hemoglobin, WBC and PLT were measured by an automatic
analyzer (Sysmex XE-2100, USA) within five minutes of
sampling. C-reactive protein (Siemens BN Il System, Germany),
ESR (Therma NE, Spain), and albumin (Roche Cobas 8000,
Mannheim, Germany) levels were measured using commercial
kits. IL-6 levels were measured by using an enzyme-linked
immunosorbent assay kit (Affymetrix Ebioscience).

Statistical Analysis

Statistical Package for Social Sciences (SPSS) 22 for Windows
(IBM SPSS Inc.,Chicago, USA) program was used for statistical
analyses. Kolmogorov Smirnov test was used to determine the
distribution of data. Categorical variables were expressed as
numbers and percentage. Continuous variables were compared
with independent sample t-test, ANOVA, Mann Whitney U test,
and Kruskal-Wallis test where appropriate. Post- Hoc analysis
was implemented within subgroups, including PUCAI score, NT
level, MPV, PLT, IL-6. Chi-square test and Fisher’s exact chi-
square test were used to compare categorical variables. The
relationship between the numeric parameters was analyzed
by Pearson and Spearman correlation analysis. A p<0.05 was
considered significant for statistical analyses.

RESULTS

During the study in 15 months, a total of 71 children were
included. The demographic characteristics and laboratory
results of the two groups are summarized in Table |. There were
38 UC patients; 19 (50 %) male and 19 (50 %) girls in SG. CG
was consisted of 33 healthy children, 17 (51.5 %) girls, and 16
(48.5 %) boys. The mean ages + SD were 13.6+3.3 years in SG
and 13.3+4.1 years in CG. No statistically significant difference
was observed between the SG and CG with respect to age,
and gender ratio (p> 0.050). NT, Hb, MPV, albumin levels were
significantly lower in SG compared to CG (p=0.001, p=0.045,
p=0.001, p=0.015, respectively). PLT, CRP, ESR, IL-6 were

Table I: Demographic and laboratory findings of Study and
Control groups

SG (meanxSD) CG (meanz=SD)

n=38 n=33
Gender (male)* 19 (50) 16 (48.5) 0.899
Age (yr) 13.6+3.3 13.3+4.1 0.351
Hb (g/dL) 12.2+1.97 13+1.4 0.045
WBC (x1079/L) 7.18+2.23 6.96+1.65 0.602
PLT (x1079/L) 380.9+172.4 309.4+57.3 0.026
MPV (fL) 7.9+1.1 8+1.4 0.001
Albumin g/L) 44.3+5.2 46.9+3.2 0.015
Native Thiol (umol/l) 489+93 592.7+80.3 0.001
CRP (g/L) 8.97+10.96 1.983+1.4 0.001
ESR (mm/hour) 12.1+6.8 6.2+3.4 0.001
IL-6 (pg/mL) 8.8+8.3 3.9+1.8 0.001

* n (%), SG: Study Group, CG: Control Group, Hb: Hemoglobin,
WBC: White Blood Cell, MPV: Mean Platelet Volume, PLT: Platelet,
CRP: C-reactive protein, ESR: Erythrocyte Sedimentation Rate, IL-6:
Interleukin 6

significantly higher in SG compared to CG (p=0.026, p=0.001,
p=0.001, p=0.001, respectively) (Table ).

In order to determine the relation between the inflammatory
parameters with NT levels of PUC patients with different disease
activity level, SG subdivided into groups as remission, mild
attack, moderate or severe attack groups that defined according
to PUCAI score. But since the number of patients in severe
attack group was low, we combined moderate and severe
attack cases as one group in order to make comparisons. Mean
NT level in subgroups were all different than CG (remission vs
control; p=0.038, mild vs control; p=0.002, moderate-severe
vs control; p=0.001, respectively) (Table Il and Figure I).

Results of correlation analysis of NT and PUCAI, Hb, WBC, PLT,
MPV, albumin, CRP, ESR, IL-6 were summarized in Table IIl.
There was a significant correlation between NT level with PUCAI
and albumin level (r=-0.336, p=0.039; r= 0.573, p=0.001,
respectively). Results of correlation analysis of disease severity
and NT, Hb, WBC, PLT, MPV, albumin, CRP, ESR, IL-6 were
summarized in Table V.

DISCUSSION

To the best of our knowledge, this is the first case-control
prospective study that investigated NT as a novel repeatable
and practical biomarker of oxidative capacity in PUC patients.
In our study, we demonstrated that the mean level of NT which
is reflecting the antioxidant capacity of the body is significantly
lower in SG as compared to CG. Our study results showed
that, NT level gives fairly precise information about antioxidant
capacity of the PUC patients. Measurement of all antioxidant
molecules separately is very time-consuming and expensive
and need some invasive techniques like biopsy. In a study
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Table ll: The Relationship Between Disease Severity and Inflammatory Markers

Control Remission Mild Moderate-Severe Post hoc
meanz=SD meanz=SD meanzSD mean=SD ANOVA
(n=33) (n=10) (n=18) (n=10) P
Native Thiol > 0-00
a'Vﬁl 0 592.7+80.3 506.3+120.9  497.9+77.9 462.6+88.7 0.001 pt 0.002
(umol/) ot 0.000
p* NS
IL-6 (pg/mL) 3.9+1.83 6.19+5.7 9.04+6.98 11.02+11.99 0.004 p' 0.029
pt 0.003
p* NS
ESR (mm/hour) 6.24+3.44 10.4+4.24 11.11+7.56 15.5+6.75 0.001 pf 0.015
pt 0.000
p* NS
Albumin (g/L) 46.92+3.2 45.2+6.43 44.76.+4.4 42.67+5.4 0.051 p NS
p* 0.045
p* NS
CRP (g/L) 1.93+1.39 8.6+9.62 7.27+9.79 12.4+14.1 0.002 pt NS
pt 0.003
p* NS
PLT (x1019/L) 309.4+57.3 420+130.6 330.5+123.7 432.7+257.8 0.019 p' NS
pt 0.049
p* NS
MPV (fL) 8.7+1.4 8.2+1.5 7.97+0.9 7.5+0.71 0.044 p NS
pt 0.051

IL-6: Interleukin 6, ESR: Erythrocyte Sedimentation Rate, CRP: C-reactive protein, PLT: Platelet, MPV: Mean Platelet Volume, NS: Not Significant,

* Remission vs control, t: Mild vs control, ¥2 Moderate-severe vs control

Table Ill: Correlation of Native Thiol and Laboratory Table IV: Correlation of pediatric ulcerative colitis severity
Parameters and laboratory parameters
r p r p
Hb (g/dL) 0.538 0.001 Hb (g/dL) -0.051 0.76
WBC (x1079/L) -0.177 0.139 WBC (x1079/L) -0.047 0.778
PLT (x1079/L) -0.468 0.001 PLT (x1079/L) 0.056 0.737
MPV (fL) 0.408 0.001 MPV (fL) -0.254 0.124
Albumin (g/L) 0.573 0.001 Albumin (g/L) -0.383 0.017
CRP (g/L) -0.566 0.001 Native Thiol (umol/l) -0.336 0.039
ESH (mm/hour) -0.414 0.001 CRP (g/L) 0.078 0.640
IL-6 (pg/mL) -0.504 0.001 ESR (mm/hour) 0.282 0.087
Hb: Hemoglobin, WBC: White Blood Cell, MPV: Mean Platelet IL-6 (pg/mL) 0.037 0.824

Volume, CRP: C-reactive protein, PLT: Platelet, ESR: Erythrocyte
Sedimentation Rate, IL-6: Interleukin-6

done in biopsy material, Holmes and Tsunada et al. (13,14)
demonstrated that oxidized glutathione (GSSG) in inflamed
mucosa from patients with active UC was increased. Holmes et
al. (13) also found that the tissue GSSG content of the mucosa
showed a significant positive correlation with clinical and
histological indices of disease severity among UC patients. NT
is used to maintain reduced glutathione level in the body. Our
study reported that there is a significant decrease in NT level in
PUC patients. Our study results support the results of biopsy
study by Holmes et al. (13) but our technique is superior since
there is no need for tissue biopsy. An adult study using our
technique by Erel, demonstrated that there was a significant
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Hb: Hemoglobin, WBC: White Blood Cell, PLT: Platelet, MPV:
Mean Platelet Volume, CRP: C-reactive protein, ESR: Erythrocyte
Sedimentation Rate, IL-6: Interleukin-6

decrease in antioxidant capacity reflected by a decrease in NT
level (15).

To our knowledge, there is only one pediatric study reported
that active PUC patients and controls which are composed of
children with functional bowel disease had similar antioxidant
levels in gastrointestinal tract tissue biopsies. They had used
a different, manual immunodiagnostic technique with 4%
intraassay variability, and also the control group was not healthy
children (10). Although measurement of the level of GSSG in
tissue needs some special techniques and tissue biopsy,
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Figure I: Relation of Native Thiol Level and Aloumin with Disease
Activity.

measurement of serum NT level is a practical, repeatable and
automated technique and could be used in PUC patients easily.

Our study results also demonstrated that there is a weak but
statistically significant negative correlation between the activity
of disease as scaled by PUCAI and NT (r=-0.336, p=0.039).
Our study also demonstrated that NT level was also positively
correlated with albumin; (r= 0.573, p=0.001). NT level of
remission group was significantly lower than CG, NT level
of mild activity group significantly lower than control group,
means that NT level measurement is fairly precise enough to
differentiate these groups (p=0.038).

Our results showed that there is also a statistically significant
correlation between NT level and Hb, CRP which reflects an
indirect confirmation of the NT level value in this patient group.

Our results suggested that NT level measurement by the Erel
technique, it would be possible to measure antioxidant capacity
more definitely by measuring NT level and help to early diagnosis
of PUC and follow-up purposes as a predictor of the activation
in PUC cases. We believe that larger-scale case-control studies
with this new Erel technique would help to understand and clarify
the progression, diagnosis of recurrence, and pathogenesis of
PUC. With this technique, it would be possible to increase the
diagnostic accuracy in deciding the disease severity in PUC
cases.

The mean Hb level of SG was statistically lower than CG. This
finding was similar to literature findings (16). Anemia in PUC
patients is probably caused by inadequate intake, malabsorptive
state, and chronic blood loss by mucosal ulcerations.

Although WBC was defined as a strong predictor of severe
clinical disease as measured by PUCAI, we could not find a
statistically important difference between the study and control
group (17). This finding of our study would be related to the
presence of cases with remission in our study group.

MPV is an indicator of platelet activity and aggregation capacity
(16). The mean MPV result of the SG was lower than the CG.
There was also positive correlation of NT level with MPV in
our study. There are multiple adult studies revealed that MPV
decreased in active UC patients compared to the control group

(17-19). There is no pediatric study about relation of MPV and
NT level. Our study was also novel in pediatric PUC literature.

The platelet count of the study group was significantly higher
than the control group. This finding supports the hypothesis
that in chronic diseases, number, shape, and functions of
platelets are important in the amplification of the disease
severity (20). According to Chen et al. (19) chronic disease
activity and iron deficiency anemia lead to thrombocytosis.
Our study results support the idea that iron deficiency would
cause thrombocytosis. The mean level of CRP in our SG was
significantly higher than the CG which is similar to the findings
of Cifci et al. (21). Although CRP was accepted as a classical
parameter for IBD patients but our study results showed that
CRP level was not correlated with disease activity levels as
similar to the literature findings (22).

As expected, the mean level of ESR in our SG was significantly
higher than CG which is parallel to the finding of Croft et al. (23).
But the correlation with PUCAI was not significant. This finding
supports the idea that ESR could not be used for follow-up
purposes efficiently.

Our study results showed that the mean IL-6 level was found
significantly higher in SG. According to a study by Feng, the life
span of T lymphocytes was extended with the help of IL-6 and
also IL-6 was defined as a marker of recurrence development
in IBD patients who were treated (24). Karaskova et al. (25)
also demonstrated that in pediatric IBD patients the level of IL-6
decreased after treatment. Our study results about IL-6 were
parallel to the findings of pediatric and adult studies in literature
(24,25).

Limitation of our study: Since antioxidant capacity of body
would be affected from dietary factors, standard diet would be
recommended before measurements. Generally, our patients
use grossly similar nutrients since they were given similar
instructions and recommendations about diet at the diagnosis
time, but we did not check the diet of the children in detail. This
study was limited by relatively small sample size in severe PUC
cases. And PUCAI that we used to differentiate subgroups,
accepted as subjective according to some authorities.

CONCLUSION

This is the first study demonstrating antioxidant NT level of PUC
is significantly lower than healthy children. NT level also showed a
good correlation with known inflammatory biomarkers, albumin
and MPV. There is a significant negative correlation between
disease activity defined by PUCAI and NT level. NT level would
be a good candidate serum biomarker for PUC patients at the
diagnosis and follow-up period without the need of a tissue
biopsy. But there is a need for larger and more definitive studies
for making decision about the place of NT level measurement
in diagnostic and follow-up workup of PUC.
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Turkiye Cocuk Hastaliklari Dergisi

Congenital Genitourinary Profile and Management of Syrian
Children: Single-Center Experience

Suriyeli Cocuklarin Konjenital Genitouriner Profili ve Yonetim Sekli:
Tek Merkez Deneyimi

Giinay EKBERLI', Sevgin TANER?

" Department of Pediatric Urology, Ministry of Health Adana City Training and Research Hospital Adana, Turkiye
2 Department of Pediatric Nephrology, Ministry of Health Adana City Training and Research HospitalAdana, Turkiye

ABSTRACT

Objective: Aim of the study is to evaluate congenital genitourinary tract anomaly prevalence in Syrian refugee children
population and detect difficulties in management of this population.

Material and Methods: Syrian refugee patients who applied to Adana City Training and Research Hospital Pediatric
Urology and Pediatric Nephrology outpatient clinics between February 2020 and June 2022 were retrospectively
analyzed. Patients aged between 1 month and 18 years with the diagnosis of congenital genitourinary disease were
included in the study. Age, gender, application dates, follow-up periods, surgical needs, and hospitalization needs of
the patients were recorded from the electronic patient files.

Results: A total of 288 Syrian refugee children (183 male/105 female) with the diagnosis of congenital genitourinary
disease were included in the study. Among 288 Syrian refugee children, congenital anomalies of the kidney and
urinary tract (CAKUT) was the leading congenital urogenital disease with 175 patients (60.8%). This was followed by
nonspecific hydronephrosis in 61 patients (21.2%), urogenital anomaly in 47 patients (16.3%), and cystic kidney disease
in 5 patients (1.7%).

Conclusion: As a conclusion, we think that close cooperation between health personnel, social workers, and interpreters
will not only protect patients from long-term complications and provide a better quality of life, but also protect the health
system from additional financial burden. Interdisciplinary training on cultural sensitivity and special problems of refugees
should be established in treatment centers. We believe that special education programs for patients and their families can
improve understanding of the disease and its treatment.

Key Words: CAKUT, Children, Syrian refugee

0z
Amac: Calismanin amaci, Suriyeli miilteci gocuk populasyonunda konjenital genitoUriner sistem anomali prevalansini
degerlendirmek ve bu populasyonun yénetimindeki zorluklari tespit etmektir.

Gerec ve Yontemler: Subat 2020-Haziran 2022 tarihleri arasinda Adana Sehir Egitim ve Arastirma Hastanesi Cocuk
Urolojisi ve Cocuk Nefrolojisi polikliniklerine bagsvuran Suriyeli milteci hastalar retrospektif olarak degerlendirildi. Calismaya
1 ay ile 18 yas arasinda konjenital genitoUriner hastalik tanisi alan hastalar dahil edildi. Hastalarin yas, cinsiyet, basvuru
tarihleri, takip sureleri, cerrahi ihtiyaclari ve yatis ihtiyaglari elektronik hasta dosyalarindan kaydedildi.

Bulgular: Konjenital genitoUriner hastalik tanisi almis toplam 288 Suriyeli multeci cocuk (183 erkek/105 kiz) calismaya
danhil edildi. iki yliz seksen sekiz Suriyeli miilteci cocuk arasinda konjenital bobrek ve riner sistem anomalileri (CAKUT)
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175 hasta (%60.8) ile 6nde gelen konjenital Grogenital hastalikti. Bunu 61 hasta ile (%21.2) nonspesifik hidronefroz, 47 hasta ile(%16.3)

Urogenital anomali ve 5 hasta ile (%1.7) kistik bébrek hastalig izledi.

Sonug: Sonu¢ olarak saglik personeli, sosyal hizmet uzmanlan ve tercimanlar arasindaki yakin igbirligi, hastalar uzun vadeli
komplikasyonlardan koruyarak daha iyi bir yasam kalitesi saglamanin yani sira saglik sistemini ek mali yUkten de koruyacagini distniyoruz.
Tedavi merkezlerinde kultUrel duyarlilik ve multecilerin 6zel sorunlarina ydnelik disiplinler arasi egitimler olusturuimalidir. Hastalar ve aileleri
icin dzel egitim programlarinin, hastaligin ve tedavisinin, hasta ve yakinlari tarafindan anlasiimasini kolaylastirabilecegi kanisindayiz.

Anahtar Soézciikler: CAKUT, Cocuk, Suriyeli milteciler
INTRODUCTION

Turkey is one of the countries facing the enormous amount of
refugee population after the beginning of the civil war in Syria on
March 11, 2011. Syrian people thought to be under “temporary
protection”, but nowadays in 2022 this population became
permanent especially in cities bordering Syria. The most
important problem brought by human migration is the burden
added to the existing health system. Missing medical records
of patients, communication problems, logistic problems, lack
of literature information about relevant society are factors
which make the physician’s diagnosis and treatment process
challenging. To determine the congenital disease profile of
refugee population may be meaningful for the host country in
preventive and curative health care.

Because of the preventable nature of especially congenital
renal problems proper follow up is mandatory. Expected
obstacles after irregular migration of Syrian children may result
in end-stage renal disease. In this study we aimed to evaluate
congenital genitourinary disease profile, follow-up compliance
and difficulties in management of refugee population.

MATERIAL and METHODS

Syrian refugee patients who applied to Adana City Training and
Research Hospital Pediatric Urology and Pediatric Nephrology
outpatient clinics between February 2020 and June 2022 were
retrospectively analyzed. Patients aged between 1 month and
18 years with the diagnosis of congenital genitourinary disease
were included in the study. Age, gender, application dates,
follow-up periods, surgical needs, and hospitalization needs of
the patients were recorded from the electronic patient files.

Chronic Kidney Disease (CKD) was defined as on the ‘The
Kidney Disease: Improving Global Outcomes (KDIGO)’ clinical
practice guidelines.

This study was approved by Adana City Training and Research
Hospital Ethic Committee on 21 April, 2022 (Ethics committee
approval number 1911).

Statistical Analyses

All statistical analyses analyzed by SPSS version 21 software
package. Data collection and definitions are described below.
Normal distribution of numeric variables was tested with
Kolmogorov-Smirnov test. Continuous data were defined by
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means of mean+ SD under the parametric conditions and
median (interquartile range-IQR) under the nonparametric
conditions. P values less than 0.050 were statistically significant.

RESULTS

Patients

A total of 288 Syrian refugee children (183 male/105 female) with
the diagnosis of congenital genitourinary disease were included
in the study. Median age of the patients was 48.3 months (IQR
90 months) and the median follow-up time was 8 months (IQR
10 months). Of them, 54.5% (157 patients) did not come to
their regular follow-ups or scheduled surgical interventions.
Surgical intervention was performed in 23.6% (68 patients)
of the admitted patients. Among 288 Syrian refugee children,
congenital anomalies of the kidney and urinary tract (CAKUT)
was the leading congenital urogenital disease with 175 patients
(60.8%). This was followed by nonspecific hydronephrosis in
61 patients (21.2%), urogenital anomaly in 47 patients (16.3%),
and cystic kidney disease in 5 patients (1.7%).

Congenital Anomalies of The Kidney and Urinary Tract

In 175 CAKUT patients, the three most commmon etiologies were
vesicoureteral reflux (VUR) in 47 patients (26.9%), neurogenic
bladder (NB) in 40 patients (22.9%), and obstructive pathologies

Table I: The etiological distribution of the patients with
Congenital Anomalies of The Kidney and Urinary Tract

Number of the
CAKUT (n=175) patients, (%)

Vesicoureteral reflux 47 (26.9)
Neurogenic bladder 40 (22.9)
Obstructive pathologies 36 (20.6)
Ureteropelvic junction obstruction 23 (13.1)
Posterior urethral valve 7 (4.0)
Ureterovesical junction obstruction 6 (3.4)
Hypodysplasia/ atrophy 13 (7.4)
Agenesis 12 (6.9)
Ectopic kidney 10 (5.7)
Multicystic dysplastic kidney 8 (4.6)
Others 9 (5.1)
Megaureter 4 (2.3)
Duplex collecting system 3(1.7)
Bladder diverticulum 1(0.6)
Horseshoe kidney 1(0.6)
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Table lI: Detailed information of end-stage renal disease (ESRD) patients

Age (months) Sex Etiology Surgery Surgery country
1 186 B NB+ ARM Uretero-cutaneous ostomy Turkey
2 211 F NB+ Wolfram Syndrome - -
3 186 F NB+ AA - -
4 95 M PUV PUV ablation /Nephrostomy Syria/Turkey
5 194 M NB+ AA - -
6 184 M NB - -
7 174 F VUR nephropathy - -
8 32 M VUR nephropathy - -
9 56 M PUV PUV ablation Tukey
10 125 M PUV PUV ablation Syria
11 124 M Hypoplasia = =
F: Female, M: Male, NB: neurogenic bladder, ARM: Anorectal malformation, PUV: posterior urethral valve, AA: aplastic anemia, VUR: vesicoureteral
reflux
Table lll: Urogenital Anomaly profile of Syrian Refugee The leading cause of NB was neuro-spinal dysraphism with
Children 33 (80%) patients; of these 32 was myelomeningocele, one
Urogenital Anomaly (n=47) Number of the patients, (%) was anorectal malformation. Other causes were transverse
Hypospadias 27 (57.4) myelitis, Guillain-Barre syndrome, Wolfram syndrome and
E':;i;g}ggfﬁ?g?gpa dias 165((1321.5) post—trlaumatic inju'ry (firearm injury, traffic acoiqlent gnd spirlwal
Penile Hypospadias 6(12.8) operation), respectively. The frequency of CKD in patients with
o NB is 47.5% and 12.5% of them are ESRD. The frequency of
Cryptorchidism 5(10.6) . . . . . o
patients not complying with clean intermittent catheterization
Inguinal hernia 4(8.9) treatment was 65%. Surgical intervention was performed in 4
Chordee 4 (8.5) patients: vesicostomy in two, ureterocutaneous ostomy in one,
Hydrocele 2 (4.3) and cystolithotripsy in one.
Exstrophy vesica 2 (4.3) In patients with obstructive pathologies, 75% were male. The
Others 3(6.3) frequency of CKD was 58.3% and 8.3% of them are ESRD.
Epispadias 1(2.1) Surgical intervention was performed in 80.6% of the patients
Meatal stenosis Tz (59% in our center/ 41% external or Syria), and the remaining
Megameatus intact prepuce 1(2.1)

in 36 patients (20.6%). The etiological distribution of CAKUT
patients was shown in Table I. Chronic kidney disease (CKD)
was found with a frequency of 54.3% in CAKUT patients. The
frequencies of CKD patients were, Stage 1 CKD 58.9%, Stage
2 CKD 21.1%, Stage 3 CKD 7.4%, Stage 4 CKD 1.1% and
Stage 5 CKD (end-stage renal disease) 11.6%, respectively.
Detailed information of end-stage renal disease (ESRD) patients
is shown in Table II.

Among 47 patients with VUR, 31 (66%) had high-grade reflux,
and 23 (48.9%) had bilateral reflux. Median age at diagnosis
of the patients was 49 months (IQR 106 months. When the
kidney functions of patients with VUR were evaluated, 83%
had CKD and only 5% of them were ESRD patients. Of the 26
patients who underwent surgical intervention, ten underwent
subureteric injection, six had ureteroneocystostomy (UNC),
three had subureteric injection and UNC, one had vesicostomy
and one had cystoscopy.

patients did not come to the scheduled surgery appointment
or did not give consent for the surgery. Ureteropelvic junction
obstruction (UPJO) constituting 65.7%, was the most frequent
reason of the obstructive pathologies. Of these, 65.2% were
left UPJO, 30.4% were right, and 4.3% were bilateral. Of the
6 ureterovesical junction obstruction, four were left-sided, one
was right-sided, and one was bilateral.

Urogenital Anomaly

Among the urogenital anomalies, hypospadias was the most
common with 57.4%, and distal hypospadias constituted
more than half of the patients (55.6%) with a diagnosis of
hypospadias. Other urogenital anomalies are shown in Table
lIl. The median age of patients diagnosed with hypospadias
was 30 months (IQR 47 months). Surgical intervention was
performed in 15 (65.6%), 9 patients (33.3%) did not come to
the scheduled surgery day. Of the remaining 3 patients (11.1%),
2 were waiting for the operation day, and 1 was waiting for the
decision of the sex determination commission.

Turkish J Pediatr Dis/Ttirkiye Cocuk Hast Derg / 2023; 17: 315-319



318 Ekberli G and Taner S

DISCUSSION

Defects in embryonic kidney development can lead to congenital
anomalies of kidney and urinary tract (CAKUT). In developed
countries CAKUT represents %20-30 of all antenatally detected
pathologies and prevalence reported to rang between three and
six per 1000 births (2). With the development of technology, the
expected significant increase in the rate of prenatal diagnosis
and treatment makes CAKUT diagnosis more common than
in the past. Even positive predictive value of ultrasound in
detection of urogenital anomaly such as hypospadias has been
reported as 72% (3). The available data on CAKUT from Arabic
population are very scanty and extracted. There are only few
studies evaluating CAKUT or other kidney related diseases.
(4,5). But lately, studies have been reported from Turkish centers
in Syria neighborhood regarding refugee population (6-9).

National and regional registries in Europe reported CAKUT to
be the leading cause of end-stage renal disease (41.3%) (10).
CAKUT (especially obstructive anomalies and renal dysplasia) is
reported to be most frequent etiological factor of Chronic Kidney
Disease (CKD) in neonatal period and may require prompt
surgical intervention (11). A retrospective study from Saudi
Arabia evaluated etiological factors of CKD in full term neonates.
Obstructive uropathies are reported to be the most common
underlying etiology of CKD (5). But very small percentage of
these patients required renal replacement therapy (RRT). Most
of the patients reported to had ongoing urine production and
managed without dialysis after respiratory complications.
Bongdaji et al. reported another study from Saudi Arabia
regarding congenital genitourinary anomalies. As a conclusion
they claimed that, genitourinary anomalies diagnosed in the
antenatal period constituting 38.6% of all anomalies diagnosed
in that center (5). Among 288 Syrian refugee children,
congenital anomalies of the kidney and urinary tract (CAKUT)
was the leading congenital urogenital disease with 175 patients
(60.8%). Obstructive urinary pathologies (ureteropelvic junction
obstruction, ureterovesical junction obstruction and posterior
urethral valve) constitute 20.6% of all study population. Raboei
et al. (12) in their study conducted with 23.000 babies reported
urinary tract malformation incidence to be 7:1,000. This
incidence is higher than the studies reported from Sweden or
England (13,14). An explanation for this significant difference
is high degree of consanguinity in Arabic population (4,12).
Resent studies reported no decrease in consanguinity marriage
(15). Bongdaiji reported 57 (40.4%) of affected fetuses to be
products of consanguineous marriages. Although, we do not
have data about consanguinity marriage in our study group
because of communication problems with study population.
Considering the factor that consanguineous marriages are not
uncommon in our region awareness rising programs can be
helpful for populations with overmentioned traditions.

Chronic kidney disease (CKD) was found with a frequency
of 54.3% in CAKUT patients. Frequency of CAKUT related
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ESRD in presented study is 11.6%. The three most common
etiologies were vesicoureteral reflux (VUR) in 47 patients
(26.9%), neurogenic bladder (NB) in 40 patients (22.9%), and
obstructive pathologies in 36 patients (20.6%). Among patients
with obstructive pathologies the frequency of CKD was 58.3%
and 8.3% of them are ESRD. All of the identified etiological
factors can be prevented with early and proper management.

In presented study of 288 patients with congenital genitourinary
anomaly 157 (54.5%) detected to be incompatible with
treatment, follow-up and scheduled surgical interventions.

The reasons for bad compliance for follow-up and treatment
can be explained by multiple factors such as: socioeconomical
factors, cultural reasons, religious issues, communication
problems, logistic problems. Lemke et al. (16) in their educational
review discussed different challenges which health care
professionals may encounter during pediatric refugee patient
with renal replacement. Language challenges, perception
challenges, social/cultural challenges, medical history, mental
health, dietary/medication issues, administrative problems are
determined as the factors which hinder access to adequate
health services (16). All Syrian people can receive health care in
government hospitals for free in Turkey. So, it can be claimed
that access to health services by the patient or caregiver in not
sufficient for proper management. This group of patients should
be managed with holistic perspective and awareness should
be raised in caregivers regarding vulnerabilities of children with
genitourinary pathology requiring close follow-up or surgical
intervention.

Hypospadias is one of the most commonly detected
genitourinary pathologies in our study population (57.4). None
of the patients had antenatal diagnosis. In concordance with
literature majority of patients had distal hypospadias. Most of
the reported studies prefer intervention of hypospadias to be
before the rise of genital awareness (17). The median age of
patients diagnosed with hypospadias was 30 months (IQR 47
months). In patients with proximal hypospadias staged repair
prolongs period of surgery. Surgery and hospitalization in
advanced ages have many negative aspects, especially post-
operative complications.

Hypospadias repair was performed in 15 (55.6%), 9 patients
(83.3%) did not come to the scheduled surgery day. We do not
have data to explain the reason for not coming to the planned
surgery. Education programs for this population about the
problems that hypospadias surgery may cause in the older age
group may be a solution.

While evaluation of study population’s compliance during pre
and postsurgical period, it can be said that despite all the
advantages provided by the health system, the reason why
some patients do not continue their follow-up and treatment
and do not neglect their planned surgical interventions is closely
related to the socio-cultural structure and education level of the
patient population.



CONCLUSION

Our findings support the need for robust and multidisciplinary
screening that addresses congenital genitourinary anomalies,
taking into account their forced migration experiences, socio-
cultural backgrounds and belief systems, in order to facilitate
and contribute to the lives of refugee children.

Close cooperation between health personnel, social workers,
and interpreters will not only protect patients from long-term
complications and provide a better quality of life, but also
protect the health system from additional financial burden.
Interdisciplinary training on cultural sensitivity and special
problems of refugees should be established in treatment
centers. Special education programs for patients and their
families can improve understanding of the disease and its
treatment.
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Acute Rhabdomyolysis Due To Levetiracetam in A
Two-Year-Old Girl

ki Yasindaki Kiz Cocugunda Levetirasetama Bagli Akut
Rabdomiyoliz
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ABSTRACT

Levetiracetam is one of the safest drugs which is used for the treatment of focal and generalized seizures during
childhood. Until now, few patients have been reported with the diagnosis of acute rhabdomyolysis due to levetiracetam
and our case is the youngest patient in the literature. Two-year old girl followed with atypical Rett syndrome (CDKL 5
deficiency) was admitted to our hospital with pneumonia and respiratory insufficiency. She was receiving intravenous
antibiotics and levetiracetam therapy. During follow-up, the increase of creatine kinase levels continued, intravenous
hydration and alkalinization was added on therapy. As we could not find any etiology explaining the raising creatine kinase
levels in our patient, levetiracetam was thought to be the cause of rhabdomyolysis and withdrawn. After discontinuation
of levetiracetam, creatine kinase levels began to decline within 24 h and returned to normal levels in one week.

Levetiracetam-induced rhabdomyolysis is quite rare but is a life-threatening condition and should be kept in mind
especially during childhood. The creatine kinase levels and renal function tests of all patients should be followed in the
first week of levetiracetam therapy. Early diagnosis and supportive therapy is very important in order to prevent acute
kidney injury. CDKL 5 deficiency can be a protective factor which might prevent acute kidney injury in our patient but
more research is needed about this topic.

Key Words: , CDKL5, Levetiracetam, rhabdomyolysis

0oz

Levetirasetam ¢ocukluk caginda fokal ve jeneralize ndbetlerin tedavisi icin kullanilan en glvenilir antiepileptik ilaglardan
birisidir. Simdiye kadar levetirasetama bagl akut rabdomiyoliz tanill az sayida hasta bildirimistir ve vakamiz literatlrde
bildiriimis en gen¢ vakadir. Atipik Rett sendromu (CDKL5 eksikligi) tanisiyla izlenen iki yagindaki kiz hasta pnémoni ve
solunum yetmezIigi nedeniyle hastanemize kabul edildi. intravendz antibiyotik ve levetirasetam tedavisi aliyordu. Klinik
izleminde kreatin kinaz dizeylerinde yUkselme devam etti, intravendz hidrasyon ve alkalinizasyon tedavisine eklendi.
Kreatin kinaz dUzeylerinde ylkselmeyi agiklayacak neden bulamadigimiz i¢in hastamizda rabdomiyolizin levetirasetama
bagli olabilecegi duistnildu ve levetirasetam tedavisi kesildi. Levetirasetam kesildikten sonra 24 saat igerisinde kreatin
kinaz duzeyi dismeye basladi ve bir hafta icersinde normal dizeylerine déndu.

Levetirasetama bagl rabdomiyoliz ¢ok nadir fakat hayati tehdit eden bir durum olup 6zellikle cocukluk cagindaki
hastalarda akilda tutulmalidir. Levetirasetam tedavisinin ilk haftasindaki tlim hastalarin kreatin kinaz dizeyleri ve bdbrek
fonksiyon testleri izlenmelidir. Erken tani ve tedavi akut bébrek hasarini dnlemek agisindan gok énemlidir. CDKL5 eksikligi
hastamizda akut bobrek hasarini énleyecek koruyucu faktér olabilir ancak bu konuyla ilgili daha fazla sayida arastirmaya
ihtiyag vardir.
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INTRODUCTION

Levetiracetam (LEV) is a second-generation anti-epileptic which
regulates the synaptic neurotransmitters by binding to synaptic
vesicle protein 2A. Its side effects mainly include somnolence,
headache, fatigue, dizziness, vomiting, and behavioral
alterations. Rhabdomyolysis as a rare adverse effect of LEV
was reported firstly from Japan in the literature in 2014 (1,2).

Rhabdomyolysis results from the rapid breakdown of skeletal
muscle fibers which leads to leakage of potentially toxic cellular
content into the systemic circulation. Although consensus
criteria are lacking, the most-used definition of rhabdomyolysis
is a serum creatine kinase level greater than 5 times the upper
limit of normal or greater than 1000 U/L. Some of the common
causes of rhabdomyolysis include trauma, strenuous exercise,
seizures, hypothermia, malignant hyperthermia, electrolyte
imbalances (hypokalemia, hypocalcemia, hypophosphatemia),
myositis, inherited metabolic diseases such as dystrophies/
myopathies, glycogenolysis/glycolysis metabolism disorder,
mitochondrial disorders, and certain drugs (statins and
succinylcholine). Febrile illnesses and exercise are common
triggers of rhabdomyolysis (3).

Rhabdomyolysis may be due to a combination of underlying
genetic disorder and environmental triggers. Genetic disorders
underlying rhabdomyolysis cause a diagnostic challenge due
to their rarity, marked heterogeneity, and nonspecific clinical
features requiring a high index of suspicion. Acquired causes
are frequently observed. The underlying pathophysiology of this
adverse effect is unknown. The increase of intracellular calcium
concentration by direct injury to sarcolemma (acquired causes)
or the failure of energy production (inherited causes) leading
to Na/K-ATPase and Ca2+ATPase pumps dysfunction and
skeletal muscle fiber necrosis are pathopysiologic mechanisms
causing rhabdomyolysis (4).

We report 2-year-old girl who developed rhabdomyolysis 24
hours after the initiation of LEV, and improved rapidly after
withdrawal of this drug.

CASE REPORT

Two-year old girl was admitted to our clinics with pneumonia
and respiratory insufficiency. She has been followed with the
diagnosis of atypical Rett syndrome (CDKL deficiency) at a
different center. She was receiving no antiepileptic drugs and
investigated for all inherited metabolic diseases.

She was hospitalized for pneumonia at a different center. She
was born after an uncomplicated full-term pregnancy. She had
generalized tonic-clonic seizures lasting 20-30 seconds since
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two months. Phenobarbital, klonazepam, vigabatrin and ACTH
were given but seizures did not respond to these drugs. After
the diagnosis of CDKL5 deficiency, all antiepileptic drugs were
withdrawn because atypical Rett syndrome was thought to be
refractory to all antiepileptics. During clinical follow-up, she had
seizure lasting for 4-5 minutes and levetiracetam was given
with loading dose to treat seizure and antimicrobial therapy
(ceftriaxone) for pneumonia. Due to clinical and laboratory
(increase in CKASTALT levels) deterioration, she was
transferred to our hospital. At our hospital, LEV was continued,
cefotaxim and vancomycin were given. Thorax ultrasonography
showed bilateral pleural effusion so diagnostic tab was
performed and chest tube was inserted by pediatric surgeons.
The patient improved remarkably after pleural drainage and
control ultrasonography revealed bilateral minimal pleural
effusion. During the follow-up, raising CK levels were observed,
Intravenous (IV) hydration (1/3 SF) and alkalinization (4 mea/kg
NaHCOG3, after two days decreased to 2 meg/kg) was added on
therapy. After IV hydration and bicarbonate, CK levels continued
to rise and reached a level of 71280 U/L (N:33-211). Laboratory
investigations revealed high levels of liver function tests (
AST:1502 U/L, N:0-46; ALT: 410 U/L, N:8-32). We could not
measure serum or urine myoglobin levels. We did not observe
dark urine. There was no history of prolonged convulsion. Viral
serology was negative. The result of all the metabolic tests
were normal. We could not find out any explanation for this
unexpected and resistant increase in CK level, for this reason
LEV was thought to be the cause of acute rhabdomyolysis and
withdrawn. After discontinuation of LEV, CK and liver function
tests began to decrease. ( CK, AST, ALT levels respectively
32000,949,511; 9211,281,309; 1752,107,166; 731,68,110;
298,59,49). The laboratory tests returned to normal levels at
the end of ten days and she was discharged. We diagnosed
the patient as rhabdomyolysis induced by LEV based on the
clinical course.

DISCUSSION

We present the youngest patient with rhabdomyolysis due
to LEV in the literature. Though causality can’t be completely
established, on the basis of the previously reported side
effect of LEV and temporal relationship between clinical and
laboratory improvement after discontinuation of this drug, it
was likely LEV that caused the rhabdomyolysis in our patient.
Fever and serious infection were also important triggers which
caused severe acute myolysis with a CK level > 50.000U/L.

Up to date, fourteen patients with LEV-induced rhabbdomyolysis
were reported and most of them were observed in young and
adolescent patients in the literature (5-10). In a recent review
analyzing 13 patients, all the patients had elevation in CK level
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within 12-36 h after initiation of LEV, supporting the importance
of close follow-up, particularly during the initial treatment
phase (11). The time duration from initiation of LEV to peak CK
elevation was 3-5 days. After the medication was discontinued,
improvement in CK levels was observed in all patients. Peak CK
levels observed in these cases ranged between 1368 IU/L - 49
539 IU. Our patient is the youngest case with the highest CK
level (71280 IU/L) in the literature. Some reports support the
idea that there is a relationship between muscle mass and peak
CK levels, but our case is inconsistent with this idea.

The myoglobin level rises before CK level, can be measured
in serum or urine to confirm the diagnosis but has some
limitations and disadvantages. Because it has a half-life of only
1-3 hours and causes a high false-negative rate. Unfortunately,
serum or urine myoglobin could not be measured in our patient.
The goal of of the treatment for rhabdomyolysis is to preserve
renal functions and prevent acute kidney injury (AKI). There is
consensus that this can be achieved by administration of IV
fluids. There is no set guideline for adult or pediatric patients but
normal saline is the most commonly used fluid choice. Animal
studies have shown that alkalinization of urine decreases cast
formation in the acute management of rhabdomyolysis (12).
Early hydration and alkalinization therapy might be a protective
factor which prevented the development of AKI in our case.
Mortality rate is higher especially in the patients with acute renal
failure. Fortunately, renal functions were normal and there was
no need for renal replacement therapy in our case.

The present case was diagnosed with atypical Rett syndrome
at a different center. CDKL5 deficiency disorder (CDD) is a
complex of clinical symptoms resulting from the presence of
non-functional CDKL5 protein, i.e., serine-threonine kinase
(previously referred to as STK9), or its complete absence.
The clinical picture is characterized by epileptic seizures
which initiates within the first three months of life and mostly
do not respond to pharmacological treatment, epileptic
encephalopathy secondary to seizures, and retardation of
psychomotor development, which are often observed in the
first months of life (13). An interesting study investigating the
relationship between CDKL5 and rhabdomyolysis by Kim
et al. (14) identified cyclin-dependent kinase-like 5 (Cdkl5),
as a critical regulator of renal tubular epithelial cell (RTEC)
dysfunction associated with nephrotoxic and ischemia-
associated AKI. In this study, the researchers examined the
role of Cdkl5 in rhabdomyolysis-associated AKI and found the
activation of Cdkl5 in RTECs early during the development of
rhabdomyolysis-associated AKI by using activation-specific
antibodies and kinase assays. RTEC dysfunction and cell death
are among the key pathological features of AKI. Diverse stress
conditions such as sepsis, rhabdomyolysis, nephrotoxic drugs
can trigger RTEC dysfunction. On the basis of this knowledge,
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we can propose that CDKL5 deficiency might be a protective
factor which prevented rhabdomyolysis-associated renal
impairment in our patient but more research is needed about
this topic.

Lipin-1 deficiency has been reported as the second most
common cause of early-onset rhabdomyolysis after primary fatty
acid oxidation disorders. Phosphatidate phosphatase-1 (lipin-1)
is encoded by LPIN1gene. LPIN1-related rhabdomyolysis
occurs usually in children less than 6 years. Lipin-1 is highly
expressed in myocardium and involved in fatty acid metabolism
in the cardiomyocytes. After exclusion of primary fatty acid
oxidation disorders, lipin-1 deficiency should be suspected
in the presence of recurrent rhabdomyolysis, positive family
history, exercise intolerance or recurrent muscle cramps
(15). We planned to investigate lipin-1 deficiency if recurrent
rhabdomyolysis occurs in our patient.

In conclusion, LEV-induced rhabdomyolysis is quite rare but is a
life-threatening condition and should be kept in mind especially
during childhood. To our current knowledge, this is one of the
few reports of rhabdomyolysis due to LEV therapy in children.
Early diagnosis and supportive therapy is very important. The
CK levels and renal function tests of all patients should be
followed in the first week of therapy. Although our patient had
risk factors such as young age, serious infection treated with
nephrotoxic agent (vancomycin), very high CK levels, she did
not develop AKI. CDKL 5 deficiency can be a protective factor
which might prevent AKI in our patient, but more research is
needed about this topic.

REFERENCES

1. Akiyama H, Haga VY, Sasaki N, Yanagisawa T, Hasegawa Y. A case
of rhabdomyolysis in which levetiracetam was suspected as the
cause. Epilepsy Behav Case Rep 2014; 2: 152-5.

2. RastogiV. Rhabdomyolysis: A Rare Adverse Effect of Levetiracetam.
Cureus 2018;10:e2705.

3. HamelY, Mamoune A, Mauvais FX, Habarou F, Lallement L, Romero
NB, et al. Acute rhabdomyolysis and inflammation. J Inherit Metab
Dis 2015;38:621-8.

4. Shapiro ML, Baldea A, Luchette FA. Rhabdomyolysis in the
intensive care unit. J Intensive Care Med 2012;27:335-42.

5. DilLorenzo R, Li Y. Rhabdomyolysis associated with levetiracetam
administration. Muscle Nerve 2017; 56: E1-2.

6. Singh R, Patel DR, Pejka S. Rhabdomyolysis in a hospitalized
16-year-old boy: A rarely reported underlying cause. Case Rep
Pediatr 2016; 7873813.

7. Kubota K, Yamamoto T, Kawamoto M, Kawamoto N and Fukao
T. Levetiracetam-induced rhabdomyolysis: A case report and
literature review. Neurol Asia 2017;22: 275-8.

8. Aslan N, Yildizdas D, Huseyinli B, Horoz OO, Mert GG, Ekinci F, et
al. Levetiracetam Treatment-Associated Acute Rhabdomyolysis in
an Adolescent. J Pediatr Intensive Care 2020;9:139-40.



9. Incecik F, Herguner OM, Besen S, Altunbasak S. Acute
rhabdomyolysis associated with levetiracetam therapy in a child.
Acta Neurol Belg 2016 ;116:369-70.

10. Rota E, Arena L, Celli L, Testa L, Morelli N. Levetiracetam-induced
rhabdomyolysis: the first Italian case. Neurol Sci 2018;39:1629-30.

11. Moinuddin IA. Suspected Levetiracetam-Induced Rhabdomyolysis:
A Case Report and Literature Review. Am J Case Rep
2020;21:€926064.

12. Szugye HS. Pediatric Rhabdomyolysis. Pediatr Rev 2020;41:265-
75.

13.

14.

15.

Rhabdomyolysis due to levetiracetam 323

Jakimiec M, Paprocka J, Smigiel R. CDKL5 Deficiency Disorder—A
Complex Epileptic Encephalopathy. Brain Sci 2020;10:107.

Kim JY, Bai Y, Jayne LA, Cianciolo RE, Bajwa A, Pabla NS.
Involvement of the CDKL5-SOX9 signaling axis in rhabdomyolysis-
associated acute kidney injury. Am J Physiol Renal Physiol
2020;319:F920-9.

Indika NLR, Vidanapathirana DM, Jasinge E, Waduge R, Shyamali
NLA, Perera PPR. Lipin-1 Deficiency-Associated Recurrent
Rhabdomyolysis and Exercise-Induced Myalgia Persisting into
Adulthood: A Case Report and Review of Literature. Case Rep
Med 2020;27:7904190.

Turkish J Pediatr Dis/Turkiye Cocuk Hast Derg / 2023; 17: 320-323



Turkish Journal of Pediatric Disease

Turkiye Cocuk Hastaliklari Dergisi

324 Case Report  Olgu Sunumu

COVID-19-Associated Acute Immune Thrombocytopenic
Purpura: An Unusual Pediatric Case

COVID-19 lligkili Akut Immin Trombositopenik Purpura: Siradisl
Pediatrik Bir Olgu
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ABSTRACT

Immune thrombocytopenic purpura (ITP) is a hematological disease manifested by isolated thrombocytopenia. Viral
infections in the last month are often found in its etiology. After COVID-19 infection, various hematological complications
can be seen, as well as the development of ITP. In this article, a case of pediatric acute TP who was diagnosed during
CQOVID-19 infection and had no signs of bleeding is presented.

Key Words: COVID-19, Children, Immune thrombocytopenic purpura (ITP), Without petechiae

0oz

immiin trombositopenik purpura (iTP), izole trombositopeni ile kendini gésteren hematolojik bir hastaliktir. Etiyolojisinde
son bir aydaki viral enfeksiyonlar siklikla bulunur. COVID-19 enfeksiyonu sonrasi gesitli hematolojik komplikasyonlarin
yani sira ITP gelisimi de gdriilebilmektedir. Bu yazida COVID-19 enfeksiyonu sirasinda teshis edilen ve kanama bulgusu
olmayan bir cocuk akut ITP olgusu sunulmaktadir.

Anahtar Kelimeler: COVID-19, Cocuklar, iImmiin trombositopenik purpura (iTP), Petesi olmadan

INTRODUCTION

Immune thrombocytopenic purpura (ITP) is a hematological
disorder that generally manifests with petechial/purpuric lesions
defined by a platelet count <100000/mmé. Viral infections in the
last month are frequently included in its etiology (1).

ITP has been identified after various viral infections including
hepatitis B/C viruses (HBV/HCV), cytomegalovirus (CMV),
varicella zoster virus (VZV), human immunodeficiency virus
(HIV) (2). A new one has been added to these viral infection
agents with the start of reporting of COVID-19 related immune
thrombocytopenic purpura cases (3-5).

CASE REPORT

Previously, a healthy 6-month-old baby girl applied to the
emergency service with the complaint of fever that had
been going on for two days. The patient did not have any
other complaints on her application. In her vital signs and
physical examination, he had no abnormal findings other
than 38°C body temperature. A COVID-19 nasopharyngeal
swab PCR test was requested from the patient, as he had
a history of close contact with a father, aunt and cousin
known to be infected with COVID-19. There was no history
of drug use, previous viral infection or vaccination in the past
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month. No hematologic disease was identified in her family
history in her first-degree relatives. He was admitted to the
pediatric infectious diseases service for observation due to
a symptomatic COVID-19 infection. In the hemogram taken
on the first day of hospitalization, the white blood cell count
was 8240/mmég, the absolute neutrophil count: 4610/mm?, the
absolute lymphocyte count: 2030/mm?3, hemoglobin: 11.8 g/
dL, and the platelet count: 21.000/mm?. In the hemogram of
the patient, which was taken two weeks ago, it was seen that
the platelet count was 200.000 /mmée. In the peripheral smear,
the platelet count was consistent with 20.000/mm?3, platelet
morphology was normal, and no atypical cells were found. The
patient was consulted with the pediatric hematology-oncology
department, immune thrombocytopenic purpura (ITP) was
considered, and tests for autoimmune and infectious etiology
were requested. ANA, anti-double-stranded DNA, indirect and
direct Coombs test, antiphospholipid antibody, anti-cardiolipin
antibody tests requested for autoimmune etiology were
negative. HBsAg, Anti-HIV, Anti HCV, brucella rose bengal,
brucella IgM and IgG, CMV IgM and IgG, toxoplasma IgM
and IgG, rubella IgM and IgG, salmonella tube agglutination,
parvovirus IgM and IgG infectious etiology tests resulted
negative. The COVID-19 nasopharyngeal swab PCR test was
positive. Fever continued for two more days in clinical follow-
up and responded to intravenous paracetamol administration.
No fever was observed in the following days. Our patient was
accepted as COVID-19-associated acute TP because of
exclusion of other causes and COVID-19 nasopharyngeal swab
PCR positivity. Intravenous immunoglobulin (IVIG) infusion (1 g/
kg) was administered, and the control platelet count at the 48th
hour after the end of the infusion was 162000/mm?. Response
to intravenous immunoglobulin infusion was observed. Her
family was advised to apply a two-week home quarantine. After
the end of home quarantine, pediatric hematology outpatient
clinic and hemogram control were recommended. On the 15th
day after discharge, the platelet count checked in the pediatric
hematology-oncology outpatient clinic was 196.000/mm?, and
other hemogram values were within normal limits. During the
six-month outpatient follow-up period, the patient’s platelet
count and other hemogram parameters were found to be within
normal limits.

DISCUSSION

Viral infections and other immunological triggers can be
counted among the causes of [TP that can be detected (6).
Approximately two-thirds of newly diagnosed ITPs have a
history of viral infection in the past month (1). In our case, there
was no history of viral infection in the last month, but there was
a history of close contact with family members and relatives
infected with COVID-19 at home, and the diagnosis was made
with a positive nasopharyngeal swab PCR test. Especially after
the measles-mumps-rubella (MMR) vaccine, which is one of the
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early childhood vaccines, ITP development can be seen with a
small percentage, and ITP development is not expected after
other early childhood vaccines (7). In our case, there was no
history of vaccination in the last month before hospitalization.

Immune thrombocytopenic purpura is a diagnosis made by
excluding other causes (8). Viral infections (HIV, HCV, CMV,
parvovirus), hematological diseases (leukemia, autoimmune
hemolytic anemia, etc.), systemic autoimmune diseases
(systemic lupus erythematosus, etc.) are diagnoses that
should be excluded (9). In our case, the tests requested for
autoimmune etiology for other causes of ITP were negative,
except for the COVID-19 nasopharyngeal swab PCR test,
which is one of the tests requested for infectious etiology,
all others were negative. IVIG infusion was given to our case
due to near-severe thrombocytopenia, and a positive platelet
count response was observed in the hemogram control after
the infusion, supporting the diagnosis of ITP. In the six-month
follow-up of our patient after discharge, it was observed that
the platelet count and other hemogram parameters were
normal. All these findings supported the diagnosis of acute ITP
associated with COVID-19 in our case.

The platelet count <100.000/mm® is used to define
thrombocytopenia in ITP. The platelet count of our patient
was 21.000/mm? and platelet morphology was normal in the
peripheral smear. Mild thrombocytopenia can usually be seen
in COVID-19 infection (10). However, in severe COVID-19
infection, severe thrombocytopenia can be seen in proportion
to the severity of the disease (11). However, in cases where
the platelet count is <100.000/mm3 or the platelet count has
decreased by more than 50%, autoimmune causes (especially
ITP) should be considered first.

In a systematic review (15), three pediatric cases (12-14)
presenting as COVID-19-related ITP in different age groups
were mentioned. The clinical features of these cases, their
treatments for TP and clinical follow-up information will be
given below, respectively.

A 10-year-old female patient, who was healthy before the first
case, applied to the emergency department with the complaint
of a one-day rash. The rash has spread from his lower
extremities bilaterally to his chest and neck within 24 hours.
On the morning of admission, he had purple lesions and new
bruises in his mouth. 3 weeks ago, the patient had been mildly
ill with 2 days of fatigue, non-productive cough and fever up to
38.3°C in the setting of SARS-CoV-2 exposure. She then felt
completely fine for 2.5 weeks until the rash developed. She had
severe thrombocytopenia (5000/mm?) at her admission. SARS-
CoV-2 nasopharyngeal swab PCR test was positive. (1g/kg)
received an intravenous IVIG infusion. He was discharged from
the hospital the next morning. The hemogram control after two
weeks and at the second month was normal (12).

The second case, a 16-year-old male patient, presented
with rash and mouth sores. SARS-CoV-2 nasopharyngeal
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swab PCR test could not be performed, COVID-19 IgG test
was positive. Both of her parents reported flu-like symptoms
that they had quarantined at home 3-4 weeks ago. At her
admission, she had extensive petechiae of the skin and oral
mucosal purpura, and moderate thrombocytopenia (45.000/
mm?d). One day after discharge, petechiae and purpura, and
platelet count decreased to 4000/mm3. It started with clinical
improvement with corticosteroid treatment, and the platelet
count increased to 73.000/mm? after one week (13).

The third case, a 12-year-old girl, presented with complaints
of fever, cough and vomiting for 5 days. In her application, the
SARS-CoV-2 nasopharyngeal swab PCR test was positive.
He was treated with IVIG (1 g/kg) and steroids (1.5 mg/kg
MPZ). While the platelet count was 10.000/mm? at admission,
it increased to 143.000/mm?® after the treatments. Because
the patient had severe acute respiratory distress syndrome,
mechanical ventilation support, tocilizumab and remdesivir
were given. The patient was discharged on the 14" day of
hospitalization (14).

Apart from the three pediatric cases mentioned in the systematic
review, two more pediatric cases (fourth and fifth cases)
were reported. The clinical features of these cases (16,17),
treatments applied for ITP, and clinical follow-up information are
given below.

The fourth case, an 11-year-old male patient, was admitted
with the complaint of diffuse petechiae and ecchymosis. She
had severe thrombocytopenia (5000/mm?®) on her admission
and SARS-CoV-2 nasopharyngeal swab PCR test was
positive. Fever and cough preceded the onset of petechial rash
approximately 4 weeks. Intravenous immunoglobulin infusion
was administered (800 mg/kg), partial response was initially
obtained (platelet count 45.000/mm?) 48 hours after the end of
the infusion. A second IVIG infusion was administered four days
after the first infusion, resulting in a complete response (platelet
count 216.000/mm? 48 hours after the end of the infusion).
Three weeks later, the patient was discharged and followed up
in the outpatient clinic. It was reported that he was in optimal
clinical condition and his complete blood count was normal in
his nine-month follow-up (16).

The fifth case, a 1-year-old 5-month-old female patient,
presented with fever and ecchymosis that had been going on
for two weeks in her limbs. She had a mild history of COVID-19
five weeks ago. In her application, her platelet count was
20.000/mmée. COVID-19 IgG antibodies were positive. A single
dose of intravenous IVIG (1 g/kg) was administered. One week
later, the platelet count was 100.000/mm? in the hemogram
control. Platelet count completely normalized in 10 weeks. He
completed his three-month follow-up and was in full remission
(7).

In our case, there was no sign of bleeding in the physical
examination at admission and during the follow-up period. At
the time of admission, the platelet count was 21.000/mm?,
and the SARS-CoV2 nasopharyngeal swab test was positive.

The duration of symptoms before admission was two days.
Complete response to intravenous immunoglobulin treatment
was obtained, and in the 6-month follow-up after discharge,
she was clinically stable and her platelet count was within
normal limits.

Although the diagnosis of ITP was made in the second and
third weeks after the onset of COVID-19 disease, there were
cases of ITP that started in the first week. This may be due to
the inability of patients to recognize or report the symptoms of
COVID-19 disease (15). In a systematic review, ITP is among
the autoimmune diseases that can develop after COVID-19
infection, and the time between the symptoms of COVID-19
disease and the onset of autoimmune symptoms ranges from
2 days to 33 days (18). In our case, the time between the onset
of symptoms and diagnosis was as short as two days.

It is remarkable that our case was diagnosed with ITP very soon
after the symptoms of COVID-19 appeared and there was no
sign of bleeding at the time of diagnosis.

In conclusion, when sudden thrombocytopenia is detected in
children diagnosed with COVID-19 disease, the diagnosis of
COVID-19 associated with ITP should be kept in mind even
if there is no evidence of bleeding. Although the development
of ITP is expected 2-3 weeks after the diagnosis of COVID-19
infection, it should be kept in mind that the development of ITP
may occur days after the onset of symptoms.
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ABSTRACT

Chest pain is one of the most common reasons for admission to the emergency department, pediatrics and pediatric
cardiology clinics in childhood. While pain is not usually caused by a serious cause, it can be of concern to the patient
and their parents. Clinicians should inform the family of the benign nature of chest pain, unless they consider an
important underlying cause. Routine referral of these patients to the cardiology department is not recommended, as it
increases family and patient anxiety and may cause unnecessary evaluation. Chest pain can occur at any age, but its
incidence increases after 10 years of age. The most frequent causes are costochondritis, chest wall muscle pain due to
trauma or muscle strain and respiratory tract diseases. Cardiac reasons are rare with a prevalence of less than 6% and
further diagnostic studies does not always necessary.

Key Words: Chest pain, Children, Pediatric cardiology

oz

Gogus agnsi, cocukluk caginda acil servis, pediatri ve gocuk kardiyoloji kliniklerine en sik bagvuru nedenlerinden biridir.
Agr genellikle ciddi bir nedenden kaynaklanmasa da, hasta ve ebeveynleri icin endise kaynag olabilir. Klinisyenler, altta
yatan 6énemli bir neden oldugunu distnmedikge, aileyi gégus agrisinin iyi huylu dogasi hakkinda bilgilendirmelidir. Aile
ve hasta kaygisini arttirdigi ve gereksiz degerlendirmelere neden olabilecedi icin bu hastalarin rutin olarak kardiyoloji
bolumune sevk ediimesi dneriimemektedir. Gogus agrisi her yasta ortaya gikabilir, ancak 10 yasindan sonra gorilme
sikligr artar. En sik nedenler kostokondrit, travma veya kas geriimesine bagdl géguis duvari kas agrisi ve solunum yolu
hastaliklandir. Kardiyak nedenlerin prevalansi %6’dan daha azdir ve daha ileri tanisal galismalar her zaman gerekli degildir.

Anahtar Kelimeler: Gogus agnsi, Cocuklar, Pediatrik kardiyoloji

INTRODUCTION

Chest pain is one of the most common reasons for admission to
the emergency department, pediatrics and pediatric cardiology
clinics in childhood (1, 2). While pain is not usually caused by
a serious cause, it can be of concern to the patient and their
parents. Clinicians should inform the family of the benign nature
of chest pain, unless they consider an important underlying
cause. Routine referral of these patients to the cardiology

department is not recommended, as it increases family and
patient anxiety and may cause unnecessary evaluation (3).

Chest pain can occur at any age, but its incidence increases after
10 years of age. The most frequent causes are costochondritis,
chest wall muscle pain due to trauma or muscle strain and
respiratory tract diseases. Although cardiac causes have been
shown to be as high as 17% in pediatric cardiology outpatient
admissions, they are rare with a prevalence of less than 6%
in pediatric polyclinics and pediatric emergency department
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Figure 1: Chest pain diagnostic algorithm

admissions, and further diagnostic studies are not always
necessary (2, 4-6) (Figure 1). Table | lists common non-cardiac
causes of chest pain in children.

Noncardiac Chest Pain

Chest painis noncardiac in originin more than 98% of children (7).
Causes are most often found on thorax and respiratory system
(8). Noncardiac causes can be classified as musculoskeletal,
pulmonary, gastrointestinal, and miscellaneous.

Musculoskeletal / Chest-Wall Pain

The most common cause of chest pain in children is chest-wall
pain. The prevalence can reach up to 31% (8). idiopathic causes
being the most frequent; costochondritis, Tietze syndrome,
trauma and muscle strain, xiphoid pain are the main causes.

Costochondritis is characterized by unilateral sharp pain along
upper costochondral joints. It is more common in girls older
than 12 years of age. Pain is usually exaggerated by deep
breathing or a specific position and lasts from a few seconds
to minutes. Tenderness on palpation on the affected area is
diagnostic. There is no sign of inflammation. It is a benign, self-
limited situation but pain can persist for several months.
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Table I: Non-cardiac Causes of Chest Pain in Children

Musculoskeletal
Costochondritis
Muscle trains
Trauma to chest wall
Abnormalities of the thoracis spine
Tietze syndrome
Respiratory
Asthma
Pneumonia
Pleural effusion
Pneumothorax or pneumomediastinum
Pulmonary embolism
Gastrointestinal
Gastroesophageal reflux disease
Peptic ulcers
Esophageal spasm
Esophagitis-gastritis
Cholecystitis
Pancreatitis
Psychogenic
Anxiety
Panic
Somatoform disorder(conversion)
Depression
Emotional distress
Miscellaneous
Mastalgia
Herpes zoster
Sickle cell disease
Precordial catch
Slipping rib syndrome
Pleurodynia
Thoracis tumor

Tietze’s syndrome is nonsuppurative inflammation of the
costochondral, costosternal or sternoclavicular  joints
particularly the second and third costochondral junctions,
characterized by swelling and tenderness of the affected area.
It can be preceded by a respiratory tract infection with coughing
or retching (9). Symptoms are usually accompanied by radicular
arm pain. It is usually self-limited and analgesics can be used. In
its chronic, medically refractory form intercostal nerve block or
surgical intervention has been suggested (10).

Musculoskeletal chest pain is caused by strains of the muscles
after exercise, coughing, trauma as well as continued muscle
strain from video gaming. Rest and reassurance are the primary
treatments but for the patients who have severe pain non-
steroidal anti-inflammatory drugs for 1 week can be helpful.

Respiratory

The prevalence of chest pain due to air-way and pulmonary
causes is 10% to 20% (3). Pulmonary pain can be originated
from the main air-ways, parietal pleura, chest-wall muscles or
diaphragm.

Asthma and exercise-induced bronchospasm are common
causes of respiratory chest pain and should be considered in
patients particularly with history or family history of asthma,
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eczema, allergies. In these patients, chest pain is usually
benign, not localized, retrosternal, and most likely secondary to
chest-wall muscle strain after excessive cough and, dyspnea or
hyperinflation (11). Rarely it is secondary to serious causes like
pneumothorax or pneumomediastinum (5).

Chest pain in patients with pneumonia, parapneumonic
effusion, pleuritis is typically sharp, and can be localized
laterally. However, these patients are usually unwell. Respiratory
pain can be resent as ipsilateral shoulder pain as a result of
diaphragmatic irritation of the phrenic nerve.

Pulmonary embolism is extremely rare in children. It has been
reported in children with hypercoagulation syndromes and
female adolescents using oral contraceptives. It may manifest
as hypoxia with the symptoms of dyspnea, pleuritic pain,
cough, and fever(12).

Psychogenic

Psychogenic chest pain is a diagnosis of exclusion, and should
be considered after a thorough history taking and follow-up
examination. Its incidence is higher in teenagers, especially girls
(8, 14). Recent psychologic or emotional stress can trigger the
pain and it may last longer than 6 months. It is more common
in children with a family history of cardiac disease (15). This
kind of pain is vague and may be localized over the heart
and radiate to the left arm. It may occur at rest and does not
worsen with exercise. Often, the parents are extremely anxious,
while the child exhibits the classic indifference seen in many
psychosomatic disorders.

Anxiety-related hyperventilation is a very common form of
psychogenic pain. Although the cause is psychological, a
hypocapnoeic alkalosis after dysfunctional breathing can cause
coronary artery vasoconstriction, resulting in real physical
pain (16). Physiotherapist can help the patient learn breathing
techniques to prevent dysfunctional breathing.

Anxiety-related hyperventilation is a very common form of
psychogenic pain. Although the cause is psychological, a
hypocapnoeic alkalosis after dysfunctional breathing can cause
coronary artery vasoconstriction, resulting in real physical
pain (10). Physiotherapist can help the patient learn breathing
techniques to prevent dysfunctional breathing.

Miscellaneous

¢ Breast development

During puberty can cause pain in girls and boys with
gynecomastia. Trauma, mastitis and particularly in post
pubertal girls, breast cysts may lead to localized pain.

® Herpes Zoster

It can produce sharp, localized pain due to intercostal
neuralgia. Pain can be present before the skin lesions and
worsens with deep breathing and movement. With healing of
skineruptions, the pain typically resolves however postherpetic
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neuralgia may persist. In these cases, gabapentin or local
anesthetic blocks can be considered.

e Precordial Catch Syndrome (Texidor’s twinge)

This is a sharp, brief, well-localized pain, most commonly
seen in healthy individuals between 6 and 12 years of age
(17). It is an extremely common but etiology is unknown. The
origin of the pain may come from the parietal pleura or chest-
wall muscles (18). The pain is typically localized below the left
breast or left sternal border, rarely lasts longer than 1 min,
does not radiate and usually worsens with deep inspiration
(17). Careful history-taking is necessary to reveal diagnostic
features of the syndrome. The pain may recur frequently. No
treatment is needed but reassurance is helpful (19).

e Slipping-Rib Syndrome

It is an infrequent cause of recurrent chest or abdominal
pain in children. It occurs as a result of luxation of the
costal cartilage as a result of inadequacy or rupture of the
interchondral fibrous ligaments in the 8th, 9th and 10th ribs
which does not attach directly to the sternum (20). This
can cause rib laxity and intercostal nerve entrapment. The
hooking maneuver, a reproduction of the pain and producing
a clicking and popping sound by pulling inferior ribs slightly
superiorly, and anteriorly, is positive in these patients. Rest
and anti-inflammatory medications may be helpful. In severe
cases local anesthetic blocks, and surgery can be performed.

¢ Pleurodynia (Devil's grip)

Pleurodynia is also known as Bornholm disease, is a rare
underdiagnosed etiology of chest pain in adolescents. It is
caused by enterovirus infections, most commonly of the
Coxsackie B group. It is characterized by sudden episodes of
pleuritic and abdominal pain. The pain may be accompanied
by fever, myalgia, and upper respiratory symptoms. It is self-
limited and usually resolves within 1 to 7 days.

Cardiac Causes of Chest Pain

Chest pain, although only 2% to 5% of children are of cardiac
origin, is a concern for the patient and their parents (3). One
study reported that up to 56% of adolescents with chest
pain believed they had heart disease (21). Cardiac causes
was found to be statistically significant in patients with chest
pain accompanied by fever, dyspnea, palpitations, pallor and
pathological murmur on examination (22). Patients feel the pain
in the precordial or substernal area as a deep, heavy pressure
sensation, and the pain may radiate to the neck, jaw, arms,
back, or the abdomen. Pericardial or myocardial inflammatory
diseases, coronary artery abnormalities, increased myocardial
demand or decreased supply, medication or drug abuse that
may induce coronary vasoconstriction are the main causes of
cardiac chest pain in children (23) (Table II).



Table Il: Cardiac Causes of Chest Pain in Children

Inflamsmatory
Pericarditis
Myocarditis
Post-pericardiotomy syndrome
Ischemic
Coronary artery diseases
Kawasaki disease
Congenital coronary artery abnormalities
Cycle cell disease
Hypertension
Severe aortic stenosis, pulmonary stenosis
Eisenmenger’s syndrome
Hypertrophic obstructive cardiomyopathy
Dilated cardiomyopathy
Mitral valve prolapse
Drug abuse
Aortic dissection (Marfan syndrome, Turner syndrome, Noonan
syndrome)
Arrhythmias
Supraventricular tachycardia
Frequent premature ventricular contractions

Inflammatory Causes: Pericarditis, Myocarditis

Pericardial inflammation may occur in viral, bacterial,
rheumatological causes and post-pericardiotomy syndrome
after recent open-heart surgery. Patients identify a sharp,
constant precordial pain, typically worsens by lying down and
relieved by sitting or bending forward. ECG may show low QRS
voltages due to pericardial effusion, widespread ST-T segment
elevation, deflection of the PR segment in the direction opposite
to P wave.

Myocarditis is a serious cause of chest pain in children. In
children over 10 years of age, lightheadedness, syncope are
more frequent, whereas respiratory presentations are more
common in younger children (24). Tachypnoea, hepatomegaly
and tachycardia are frequently present on physical examination.
Common ECG findings include tachycardia, T wave and ST
segment changes.

Ischemic Myocardial Diseases

In these diseases in which the oxygen demand of the heart or
oxygen supply to the heart is diminished, chest pain typically
tends to worsen with exercise and relieve with rest. Acute
myocardial infarction is rarely seen in children. It can be seen
in children with coronary artery diseases (Kawasaki disease,
anomalous origin of coronary arteries, coronary arteriovenous
or coronary cameral fistulae, Wiliams syndrome), familial
hypercholesterolemia, previous heart transplant, sickle cell
disease, cardiac myxoma, hypercoagulable states, drug
abuse, and metabolic diseases such as homocystinuria and
mucopolysaccharidosis. Cardiac examination may be normal
but ECG may show ST-T segment changes or old myocardial
infarction. For the diagnosis, computed tomography or coronary
angiography may be indicated.
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Severe congenital obstructive lesions such as aortic or subaortic
stenosis, and pulmonary stenosis may result in chest pain
because of increased oxygen demand from tachycardia and
increased pressure work of the ventricle. A prominent murmur
is heard on examination and ventricular hypertrophy or strain
pattern is found on ECG. Echocardiography is diagnostic.

Pulmonary arterial hypertension is a rare but serious clinical
condition and can cause chest pain. It can be difficult to
diagnose and often has a fatal course. It may be secondary
to congenital heart diseases, pulmonary and collagen tissue
diseases or it may be idiopathic. The most common symptom
in these patients is dyspnea, especially with exercise, but 3%
may have chest pain (25).

Hypertrophic or dilated cardiomyopathy can cause chest pain
because of ischemia or arrhythmias.

About 3.5% of aortic dissection cases occur in the adolescent
period (26). It is more common in patients with coarctation of
the aorta, aortic stenosis, Turner’s syndrome, Marfan’s, Ehler-
Danlos and Noonan’s syndrome (27). Trauma, cocaine use
and weight lifting are other risk factors. Echocardiography or
computed tomography is helpful for diagnosis.

Vague, brief chest pain not associated with exercise has been
identified in 20% of patients with mitral valve prolapse (3). The
etiology is not clearly understood, but it is thought to be due to
tension of the papillary muscles.

Arrhythmias

Arrhythmia is a common cause of chest pain of cardiac origin
in children. It has been found to occur with a frequency of 2%
in children presenting to the emergency department with chest
pain (22). Especially in tachyarrhythmias, it occurs due to both
increased oxygen demand of the heart and decreased blood
supply due to shortened diastole time.

Approach to the Pediatric Patient with Chest Pain

In children with chest pain, care should be taken to ensure that
the pain is not due to a cardiac or other important etiology.
Even though a detailed anamnesis and physical examination
are usually sufficient for this, further investigations may be
performed in patients in whom the cause cannot be identified.

History

As organic causes are more common in acute pain, the onset
of pain should be questioned in history. In patients with pain
that awakens from sleep and is exacerbated by exercise,
organic causes have been found to be more common. Factors
such as eating, exercise, trauma, and psychological stressors
that aggravate or elicit pain should be questioned. Children
may not always be able to describe the sensation of pressure,
crushing and squeezing radiating to the neck, which are typical
characteristics of cardiac pain. Causes involving the chest wall
increase with motion, whereas in patients with pericarditis, the
pain relieves when the patient sits or leans forward and worsens
when lying down.
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Cardiac causes are more common in patients with palpitations
and syncope. History of fever may be due to cardiac causes
such as myocarditis, pericarditis as well as other diseases such
as pneumonia.

In addition, drug use such as oral contraceptives or the use of
drugs that cause coronary vasospasm in adolescents should
be questioned.

Medical history should include Kawasaki disease, asthma,
diabetes mellitus, sickle cell disease, connective tissue
disease, and Marfan syndrome. Family history should focus on
the presence of a family member with unexplained or sudden
death.

Physical Examination

Physical examination should start with vital signs, followed by the
patient’s general appearance in terms of anxiety, skin color, and
level of alertness. Tachycardia or tachypnea may be identified
in patients with severe cardiac or respiratory organic disease.
In patients with fever, infectious or inflammatory causes may
be underlying. In children with familial hypercholesterolemia,
xanthomas can be detected on the skin, especially on the
palms, elbows, knees and buttons. Attention should be paid
to the presence of stigmas of Marfan syndrome and other
connective tissue diseases, which can potentially lead to
serious heart disease.

Palpation of the chest wall is usually painful in patients with
musculoskeletal problems. Subcutaneous emphysema may
be present over the neck and supraclavicular region in patients
with pneumomediastinum. In patients with coarctation or aortic
dissection, there is a pressure gap between the upper and
lower extremities and the femoral pulse is weak or absent.

On lung auscultation, wheezing, crackles, decreased breath
sounds are found in patients with lung disease. The heart
should be auscultated to identify murmurs, rhythm irregularities,
gallop rhythm and rub. Distant heart sounds, jugular venous
distention and narrow pulse pressure can be found in significant
pericardial effusion.

Hepatomegaly may suggest heart failure. A study found
epigastric tenderness in 33% of patients presenting to a
pediatric cardiology outpatient clinic with chest pain, with
endoscopic abnormalities identified in 98% of them (28).

Investigations

In the majority of patients, history and physical examination
are usually satisfactory, but in a minority of patients, several
investigations may be performed when a cardiac disease is
strongly suspected.

Chest radiography should be obtained in patients with
respiratory distress, abnormal heart or lung auscultation
findings. It can reveal useful findings about the size of the heart,
pericardial and pleural effusion and pulmonary pathologies.
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ECG should be acquired in patients with syncope or pain with
activity, abnormal cardiac auscultation finding, or in patients with
clinically suspected myocarditis or pericarditis. ECG may reveal
rhythm disturbances; ST-PR segment, T wave changes and
low voltage in inflammatory or ischemic diseases; ventricular
hypertrophy or strain sign in diseases such as valvular stenosis
and aortic coarctation (29).

Laboratory tests are rarely necessary. Complete blood count
and acute phase reactants may be useful in infectious diseases.
Cardiacenzymesare helpfulinischemic orinflammatory disorders
such as myocarditis. One study showed that troponin levels
were found to be elevated in 54% of patients with myocarditis
(80, 31). It can also be elevated in myopericarditis. D-Dimer can
be high in patients with pulmonary thromboembolism.

Echocardiography is recommended especially in patients
with exertional chest pain, abnormal ECG findings, family
history of cardiomyopathy or sudden/unexplained death (32).
Structural heart diseases, cardiomyopathies and most of the
coronary artery diseases can be diagnosed with the help of
echocardiography. Itis not recommended in patients with benign
family history, absence of ECG abnormalities and tenderness
on chest wall palpation. Further cardiac imaging such as CT
or MRl may be needed in patients whom echocardiographic
imaging is not diagnostic.

Treatment

Treatment of chest pain is based on the underlying cause.
Since most patients have myalgia, it is usually helpful to inform
the patient and family that the pain is not cardiac in nature and
to reduce their anxiety related to the pain. Medication is usually
not necessary but nonsteroidal anti-inflammatory drugs may be
useful. If a cardiac etiology is suspected, referral to a further
center is recommended.
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