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Amac ve Kapsam

Giincel Pediatri Dergisi, cocuk sagligi ve hastaliklar konulu, yayin dili hem
Tiirkge hem ingilizce olan, bagimsiz ve bilimsel gift-kor hakemlik (peer-review)
ilkelerine dayanan uluslararasi, periyodik olarak yayinlanan bir dergidir. Dergi
Nisan, Agustos ve Aralik aylarinda, yilda 3 sayi olmak izere elektronik olarak
yayinlanir.

Giincel Pediatri Dergisi'nin hedefi uluslararasi diizeyde nitelikli, strekli ve
cocuk saglhgr ve hastaliklar konusunda dzgtin bir periyodik olarak, klinik ve
bilimsel agidan en (st diizeyde orijinal arastirmalari yayinlamaktir. Bununla
birlikte egitim ile ilgili temel yenilikleri kapsayan derlemeler, editoryel kisa
yazilar, olgu sunumlari, orijinal gdrtinttiler ve genis cocuk saghgi ve hastaliklar
kesimlerinin deneyimlerini ve elestirilerini iceren mektuplar ve sosyal gocuk
saghg ve hastaliklari konulu yazilar yayinlamaktir.

Giincel Pediatri Dergisi'nde makale bagvuru creti veya makale islem dcreti
uygulamamaktadir.

Yayin politikalari, Uluslararasi Tip Dergisi Editorleri Komitesi (2013, http://
www.icmje.org/ adresinde arsivlenmistir) ve “Tip Dergilerinde Bilimsel
Calismalarda Bilimsel Calismalarin Yapilmasi, Raporlanmasi, Diizenlenmesi ve
Yayinlanmasi igin Tavsiyeler” e dayanmaktadir.

Gtincel Pediatri Dergisi, Emerging Sources Citation Index (ESCI), Scopus,
EBSCO, CINAHL, Embase, Gale, Proquest, J-GATE, Tiirk Medline ve
Tiirkiye Atif Dizini tarafindan indekslenmektedir.

Acik Erisim Politikasi

Bu dergi, kamuoyunda serbestce arastirma yapmanin daha biyik bir kiresel
bilgi aligverisini destekledigi ilkesi ile icerigine aninda erigim saglar.

Dergide aclik erisim politikasi uygulanmaktadir. Acik erigim politikasi Budapest
Open Access Initiative (BOAI) http://www. budapestopenaccessinitiative.
org/ kurallari esas alinarak uygulanmaktadir. Acik Erisim, “[hakem
degerlendirmesinden gecmis bilimsel literatiiriin], Internet araciligiyla;
finansal, yasal ve teknik engeller olmaksizin, serbestce erisilebilir, okunabilir,
indirilebilir, kopyalanabilir, dagrtilabilir, basilabilir, taranabilir, tam metinlere
baglanti verilebilir, dizinlenebilir, yazilima veri olarak aktarilabilir ve her tirlti
yasal amag icin kullanilabilir olmasi“dir. Cogaltma ve dagitim tzerindeki
tek kisitlama yetkisi ve bu alandaki tek telif hakki rolti; kendi calismalarinin
biitiinltigt tzerinde kontrol sahibi olabilmeleri, gerektigi gibi taninmalarinin ve
alintilanmalarinin saglanmasi igin, yazarlara verilmelidir.

izin Talepleri

Bu dergi, arastirmalarin kamuoyuna (icretsiz olarak sunulmasinin daha biiyik
bir kiresel bilgi aligverisini destekledigi ilkesine dayanarak icerigine aninda
acik erisim saglar.

Acik Erisim Politikasi, Budapeste Acik Erisim Girisimi (BOAI) http://www.
budapestopenaccessinitiative.org/ kurallarina dayanmaktadir.

[Hakem denetimli arastirma literattirine] “acik erisim” ile, herhangi bir

kullanicinin - bu  makalelerin tam metinlerini okumasina, indirmesine,
kopyalamasina, dagitmasina, yazdirmasina, aramasina veya baglanti vermesine

ve dagitim dzerindeki tek kisitlama ve bu alandaki telif hakkinin tek roli,
yazarlara ¢alismalarinin biitiinlig tizerinde kontrol ve uygun sekilde taninma
ve alintilanma hakki vermek olmalidir.

Bu galisma, Creative Commons Atif-GayriTicari-Ttiretilemez 4.0 (CC BY-NC-ND)
Uluslararasi Lisansi ile lisanslanmistir.

CC BY-NC-ND: Bu lisans, yeniden kullanicilarin materyali herhangi bir ortamda
veya formatta yalnizca uyarlanmamis bigimde, yalnizca ticari olmayan
amaglarla ve yalnizca sahibine atifta bulunuldugu strece kopyalamasina ve
dagitmasina izin verir.

Telif Hakki

Yazar(lar) makalesinin telif hakkini, makalenin yayina kabul edilip edilmedigi
durumlarda gegerli olacak sekilde Giincel Pediatri Dergisi'ne devreder. Telif
hakki, herhangi bir ¢ogaltma bigiminde (baski, elektronik ortam veya baska
herhangi bir sekilde) makalenin gogaltiimasi ve dagitilmasi igin minhasir ve
sinirsiz haklari kapsar; ayrica tim diller ve ilkeler igin geviri haklarini da kapsar.
ABD vyazarlari igin telif hakki devredilebilecek 6lgtide devredilmistir.

Yayin kararini aldiktan ve kabul ettikten sonra, basvurulara “Telif Hakki Devir
Bildirimi” eslik etmelidir. Form, derginin makale génderme ve degerlendirme
sitesinden indirilebilir. Telif hakki devir formu katkida bulunan tiim yazarlar
tarafindan imzalanmali ve islak imzali belgenin taranmis bir sirimi
sunulmalidir.

Materyal Sorumluluk Reddi

Giincel Pediatri Dergisi'nde yayinlanan tiim yazilarda gériis ve raporlar
yazar(lar)in gériisiidir ve Editér, Editoryel Kurul ya da Yayinci'min gorist
degildir; Editér, Editdryel Kurul ve Yayinci bu yazilar igin herhangi bir sorumluluk
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GENEL KURALLAR

1. Yazilarin dergide yayinlanmak {izere kabul edilmesi igin; dnemli, orijinal,
bilimsel ve akademik st diizeyde olmasi 6n kosuldur.

2. Yayinlanan bitin yazilarin icerikleri yazarlarin gdrislerini yansitir, higbir
sekilde editorler, yayin kurulu ve yayinci sorumlu degildir. Dergiye gonderilen
yazilara telif hakki ddenmez. Yazarlardan, basvuru ve yayin asamalarinda
herhangi bir iicret talep edilmemektedir.

3. Yayinlanmak tizere gonderilen biitiin makalelerin dergimizin yazim kurallarina
titizlikle uyularak hazirlanmis olmasi gerekir. Yayinlanmak tizere génderilen
yazilar en az iki hakem tarafindan degerlendirildikten sonra yayinlanmasi uygun
gorilirse dergide basilir. Editor konunun 6zelligine gore gerekli gérdigtinde,
yaziyi yayin kurulunda yer alan hakemler disinda hakemlere génderebilir.

4. Yayin Kurulu yayin kosullarina uymayan yazilari yayinlamamak, diizeltmek
veya kisaltmak (izere yazarlara geri géndermek, ayrica yazilari bigim olarak
diizenlemek yetkilerine sahiptir. Yazarlar; Tiirkge ve Ingilizce dili agisindan,
metinde anlam degisikligi yapmamak kaydi ile diizeltmelerin gereginde
editorlerce de yapiimasini kabul etmis sayilir.

5. Derginin yayin dili Tiirke ve Ingilizce'dir. Tiim Tiirkge yazi iceriklerinde Tiirk
Dil Kurumu “yazim kilavuzu” kurallarina sadik kalinmasi esastir (www.tdk.
gov.tr). Sayilarda kesirler virgil ile ayrilir (6rnek; 15,2 veya 5,26). Anatomik
terimlerin Latinceleri kullaniimalidir. Gindelik tip diline yerlesmis terimler ise
okunduklari gibi Tirkge yazim kurallarina gére yazilmalidir. Yazar tarafindan
yabanci dildeki sekli ile yazilmasi istenen terimler tirnak iginde belirtilmelidir.
Kisaltmalar yazi iginde ilk gectigi yerde agiklandiktan sonra yazi iginde kisaltma
seklinde verilebilir. Kisaltmalar, 6zet ve/veya ana metin igerisinde ilk gegtiginde
ve agiklandiginda kisaltma seklinde verilebilir.

6. Yazilar Word dosyasina, standart A4 ebatinda, 11 punto ile Times News
Roman karakterinde, ¢ift aralikli olarak yazilmali; sayfanin her iki tarafinda 2,5
cm bosluk birakilmali, sayfalara baslik sayfasindan baglayarak sirayla numara
verilmelidir. Sayfa numarasi her sayfanin alt kismina yazilmalidir. Tablo, grafik
ve fotograflarla birlikte online makale sistemine yiiklenmelidir.

7. Ozet, tablolar ve kaynaklar haric, arastirma makaleleri ve derlemeler
5500 kelimeyi, olgu bildirimleri 3500 ve editére mektuplar 2000 kelimeyi
gecmemelidir.

8. Derginin bir sayisinda, ilk isim olarak bir yazarin ikiden fazla eseri basilamaz.

9. Deneysel, klinik ve ilag arastirmalari icin uluslararasi anlasmalara uygun
etik kurul karari alinmalidir. Ayrica birey veya velisinden izin alinmis oldugu
belirtilmelidir. Arastirmalara yapilan kismi de olsa nakdi ya da ayni yardimlarin
hangi kurum, kurulug veya ilag-gere¢ firmalarinca yapildigi dip not olarak
belirtilmelidir. (Genisletilecek)

10. Deneysel ve klinik calismalar, ilac arastirmalari ve bazi olgu sunumlari
icin WMA Declaration of Helsinki-Ethical Principles for Medical Research
Involving Human Subjects ve Guide for the Care and Use of Laboratory
Animals cergevesinde hazirlanmis etik komisyon raporu gerekmektedir.
Gerekli gértilmesi halinde etik komisyon raporu veya esdegeri olan resmi bir
yazl da yazarlardan talep edilebilir. Deneysel calismalarin sonuglarini bildiren
yazilarda, ¢calismanin yapildigi kisilere uygulanan prosediirlerin niteligi timiyle
aciklandiktan sonra, onaylarinin alindigina iliskin bir agiklamaya metin icinde
yer verilmelidir. Hayvanlar iizerinde yapilan calismalarda agri, aci ve rahatsizlik
verilmemesi igin yapilanlar agik bir sekilde belirtiimelidir. Hasta onamlari, etik
kurulun adi, onay belgesinin numarasi ve tarihi tam metin dosyasinda yer alan
Yéntemler basligi altina yazilmalidir.

Etik Kurul Raporu veya Aydinlatiimig Onam Formu eklenmelidir.

11. Dergiye yayinlanmak tizere yazi génderilirken editdre basvuru yazisinda
yazinin daha 6nce baska yerde yayinlanmamis veya yayinlanmak (zere
gtnderilmemis oldugu belirtilmelidir. Yayinlanmasi kabul edilen yazilarin dergiye
baskisi dncesinde dergi sekreterliginden bir “Telif Hakki Devri” (yazarlarin
haklari karunarak hazirlanmis) formu tiim yazarlara imza igin génderilecektir.

YAZI BOLUMLERI
A. Baslik Sayfasi
- Yazinin Tiirkce ve Ingilizce basligi metne uygun ve kisa olmalidir.
- Ayrica 40 karakteri gegcmeyen Tiirkce bir kisa baslik yazilmalidir.

- Ttim yazarlarin agik adi ve soyadlari yazilmali, akademik tinvanlari ise dipnot
halinde gerekirse yildiz koyularak belirtilmelidir.

- Galismanin yapildigi kurum, klinik, enstitii veya kurulusun adi ve adresi
belirtilmelidir.

- Calisma, daha 6nce bir kongre ya da sempozyumda bildiri olarak sunulmug
ise belirtilmelidir.

- Yazisma adresi: Yazigmalarin yapilacagi kisinin adi ve soyadi, posta adresi,
sabit ve mobil telefon ve elektronik posta adresi yazilmalidir.

- Gerek duyuluyor ise tesekkiir yazisi bu kisimda verilmelidir.
- Tiim yazarlarin ORCID ID bilgileri Baslik sayfasinda bulunmalidir.
B. Tiirkge ve ingilizce Ozet Sayfasi

Ozgiin arastirma, olgu sunumu ve derleme yazilarinda 300 kelimeyi gegmeyen
Tiirkge ve Ingilizce tzet yazilmalidir. Tiirke ve Ingilizce baslik 150 karakteri
gecmemelidir. Ingilizce baslik ve ozet, Tiirkge baslik ve zetle es anlamli
olmalidir. Ozet, galisma ve aragtirmanin amacini ve kullanilan yontemleri
kisaca belirtmeli, ana bulgular varilan sonucu destekleyecek 6lctide ayrintilarla
belirtilmelidir. Ozgiin arastirmalarin Tiirkge 6zetinde giris, gereg ve yéntem,
bulgular, sonug, Ingilizce 6zetlerde ise “Introduction, materials and methods,
results, conclusions” alt basliklarini igermelidir. Olgu sunumlarinda ise; giris,
olgu sunumu, tartisma alt basliklarini icermelidir.

Olgu sunumlarinin Ingilizce zetinde ise;Introduction, case report, conclusions”
alt basliklarini icermelidir. Derleme yazilarinda 6zet konunun igerigini
aciklayacak sekilde olmalidir.

Anahtar kelimeler: Tiirkce ve Ingilizce ozetin altinda “Medical Subject
Headings” e (MeSH) uygun olarak en fazla bes adet olmalidir. MeSH igeriginde
yeni terimler yoksa var olan terimler kullanilabilir.

C. Ana Metin

Ozgiin arastirmalarda giris, gereg ve yontem(ler), bulgular, tartisma, kaynaklar;
olgu sunumlarinda giris, olgu (larin) sunumu, tartisma, kaynaklar bélimleri yer
almalidir. Derlemelerde konuya uygun alt basliklar ve kaynaklar yer almalidir.
Arastirma Makaleleri

1- Giris: Makalenin amaci, calisma veya gdzlemin gerekgesi belirtilmeli,
calismanin verilerine veya varilan sonuglarina burada yer verilmemelidir.

2- Gerec ve Yontem: Deneysel ve klinik arastirmalar igin etik kurul karari
varhg belirtiimelidir. Yerlesmis yontemler icin kaynak gdsterilmeli, yeni
yontemler igin kisa agiklama verilmelidir.

istatistiksel Analizz Yontem bolimiiniin son paragrafinda, kullanilan
istatistiksel analizler ayrintili olarak belirtilmelidir.

3- Bulgular: Elde edilen bulgular acik bir sekilde metinde verilmeli ve
geredinde kullanilan istatistiksel yontemler belirtilmelidir. Metin iginde
tablonun tamaminin aynen tekrari yazilmamalidir. Tablo veya sekiller (cizim,
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grafik ve fotograflar), baslik ve dipnotlari ile birlikte her biri ayri bir sayfaya
yazilmalidir. Metin iginde gectikleri siraya gore numaralanmalidir. Standart
olmayan kisaltmalar dipnotlarla aciklanmalidir. Bir baska yazarin daha dnceki
yayinindan aynen alindi ise kaynak belirtilmeli ve yazili baski izni birlikte
yollanmalidir.

4- Tartisma: Elde edilen bulgular daha onceki mevcut literatir bilgileri,
calisma sonuclari veya orijinal hipotezler ile ilgisi vurgulanarak karsilastiriimali
ve yorumlari yapilmalidir.

5- Calismanin kisithihiklan: Bu bolimde calisma siirecinde yapilamayanlar
ile sinirlari ifade edilmeli ve gelecek ¢alismalara iliskin dneriler sunulmalidir.

6- Sonug: Calismadan elde edilen sonug vurgulanmalidir.
D. Kaynaklar

Yararlanilan kaynaklar yazidaki gecis sirasina gore parantez icerisinde verilmeli,
kaynaklar yazinin alindigi dilde asagidaki gibi diizenlenmelidir. Kullanilacak
kisaltmalar Index Medicus'a ve Science Citation Index’e uygun olmalidir.
Periyodik Yaynlar

Periyodiklerin kisaltmalari Index Medicusun her yilin Ocak sayisina gére yapilir.
Yazar sayisi alti ve daha az olan makalelerde tiim yazarlar yazilir. Yazar sayisi
yedi ve fazla ise ilk altisi yazilir ve et al. ilave edilir. Yazar isimlerinden sonra,
0 yazinin tam baglg, dergi ismi (kisaltma kurallarina uygun olarak), yil, cilt ve
sayfalar siralanir.

Ornek 1: Meszaros A, Orosz M, Mesko A, Vincze Z. Evaluation of asthma
knowledge and quality of life in Hungarian asthmatics. Allergy 2003;58:624-8.

Ornek 2: Blanca M, Romano A, Torres MJ, Fémandez J, Mayorga C, Rodriguez
J, et al. Update on the evaluation of hypersensitivity reactions to betalactams.
Allergy 2009;64(2):183-93.

Kitaplar

Kitap béliimii: Kaynaklar su sirayi takip etmelidir: Ik tig yazarin ismi, bolim
basligi, editorler, kitap bashgi, varsa cilt ve baski sayisi, sehir, yayinevi, yil ve
ilgili sayfalar.

Ornek: Jane JA, Persing JA. Neurosurgical treatment of craniosynostosis. In:
Cohen MM, Kim D (eds). Craniosynostosis: Diagnosis and Management. 2nd
edition. New York: Raven Press; 1986. p.249-95.

Ornek: Norman 1J, Redfern SJ, (eds). Mental Health Care for Elderly People.
3rd edition. New York: Churchill Livingstone; 1996.

Tek yazarli kitap igin 6zgtin sayfa numarasi kullanilir.

Ornek: Cohn PF: Silent Myocardial Ischemia and Infarction. 3rd ed. New York:
Marcel Dekker; 1993. p.33.

Kongre bildirileri; asagidaki 6rnekte oldugu gibi verilmelidir:
lldinm i, Koksal N, Camitez Y: Yenidogan déneminde Salmonella typhimurium

enfeksiyonu. XXXV. Milli Pediatri Kongresi, 12-15 Kasim 1991, Adana, Bildiri
Ozet Kitabi, $.38, 1991.

Tez: Kanpolat Y. Trigeminal Gangliona Deneysel Perkiitan Giris ve Radyofrekans
Termik Lezyonun Histopatolojik Degerlendirilmesi (Dogentlik Tezi). Ankara:
Ankara Universitesi; 1978.

Yayinlanmamis gozlemler ve kisisel gérismeler kaynak olarak kullaniimaz.
Yayina kabul edilmis ancak heniiz yayinlanmamis vyazilara kaynaklarda
“baskida” sozciigu belirtilerek yer verilebilir. Diger cesitli kaynak yazimlari
konusundaki genis bilgi

“International Commitee of Medical Journal Editors” web sitesinden edinilebilir
(www. icmije.org).

E. Tablolar, Sekiller ve Fotograflar

Tablolar metni agiklayici ve kolay anlasilir hale getirme amact ile hazirlanmalidir.
Tablo, sekil ve grafikler tasarim ve ¢izim olarak anlagilir olmali, fotograflar
uygun baski kalitesi igin yeterli olmalidir. Tablo iginde gegen kisaltmalar, tablo
altinda dipnot olarak aciklanmalidir.

EK KURALLAR

1- Derlemeler: En son yenilikleri kapsayacak. sekilde ve/veya literatiir
bilgilerine dlayall olarak yazilmalidir. Tiirkce ve Ingilizce tzet 300 kelimeyi
gecmemeli, Ingilizce baslik ve 6zet, Tirkce baglik ve 6zetle es anlamli olmalidir.

2- Olgu Sunumlar: Ozellikli ve egitici olmalidir. Tirkge ve Ingilizce tzet 300
kelimeyi gegmemeli, Ingilizce baglik ve dzet, Tiirkge baglik ve dzetle es anlamli
olmalidir.

Yazi metni; giris, olgu (larin) sunumu, tartisma alt basliklarini icermelidir.

3- Editore Mektuplar: Yayinlanan bir yazinin 6nemini, gdzden kagan bir
yoniinii ya da eksikligini tartigir. Baglik ve bélimleri yoktur, 5'ten fazla kaynak
gosterilmez. Sonunda yazarin adi ve tam adresi bulunur. Mektuplara cevap
degerlendirmesini orijinal yazinin yazarlari ve/veya dogrudan editor kararlastirir.

4- Tum yazarlarin iletisim bilgileri ve ORCID numaralari eksiksiz olarak baslik
sayfasinda yer almalidir.

5- Tiim yollanan caligmalar intihal programi tarafindan tarandiktan sonra
hakemlere yollanmaktadir.

6- TR dizin 2020 yili kurallarina gére, calismalardan Etik Kurul Izin Formu
istenmektedir.

7- Etik Kurul izni gerektiren arastirmalar asagidaki gibidir.

Anket, milakat, odak grup calismasi, gdzlem, deney, gdriisme teknikleri
kullanilarak katiimeilardan veri toplanmasini gerektiren nitel ya da nicel
yaklasimlarla yiirittilen her tiirlii arastirmalar:

insan ve hayvanlarin (materyal/veriler dahil) deneysel ya da diger bilimsel
amaglarla kullaniimas,

insanlar tizerinde yapilan klinik aragtirmalar,

Hayvanlar tzerinde yapilan arastirmalar,

Kisisel verilerin korunmasi kanunu geregince retrospektif calismalar,
Ayrica;

0Olgu sunumlarinda “Aydinlatiimig Onam Formu”nun alindiginin belirtilmesi,

Baskalarina ait 6lcek, anket, fotograflarin kullanimi igin sahiplerinden izin
alinmasi ve belirtilmesi,

Kullanilan fikir ve sanat eserleri igin telif haklari diizenlemelerine uyuldugunun
belirtilmesi.
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INSTRUCTIONS TO AUTHORS

GENERAL RULES

1- For the articles to be accepted for publication in the journal, the article
should be original, scientific, and at a high academic level.

2- The contents of all published articles indicate that the views of the authors.
Editors, editorial board members or publishers are not responsible. No copyright
is paid to the articles submitted to the journal.

3- All articles submitted for publication must be prepared meticulously,
complying with our journal's spelling rules. Manuscripts submitted for
publication are published in the journal if considered appropriate after
evaluation by at least two reviewers. When the editor considers it necessary
according to the sort of the subject, can send the article to the reviewers other
than the reviewers in the editorial board.

4- The Editorial Board has the authority not to publish the articles that do not
comply with the publication provisions, convey them to the authors for revision
or editing, and edit the articles in construction. The authors are considered
to have accepted that the revisions are executed by the editors if required,
provided that they do not change the meaning of the text in terms of Turkish
and English language.

5- The publication languages of the journal are both Turkish and English. It is
essential to adhere to the Turkish Language Assaciation "spelling guide” rules
in all Turkish writing content (www.tdk.gov.tr). Fractions in numbers are ordered
by commas (e.g. 15.2 or 5.26). Anatomical terms should be used in the Latin
language. Terms that are settled in the standard medical language should be
written according to the Turkish spelling rules as they are spelt. Terms that
are requested by the author to be written as in a foreign language should be
specified in quotation marks. Abbreviations can be presented as abbreviations
after they are first explained in the text.

6- Manuscripts should be written in a Word file, in a standard A4 size, 11 font
size, Times News Roman, double-spaced; There should be a space of 2.5 cm
on bath sides of the page, and the pages should be numbered in order, starting
from the title page. The number of the page should be written at the bottom
of each page. The file should be sent by e-mail, along with tables, graphics
and images.

7- Except for abstracts, tables and references, original articles and reviews
should not exceed 5500 words, case reports should not exceed 3500 and letters
to the editor should not exceed 2000 words.

8- In an issue of the journal, more than two works of an author cannot be
published as the first name.

9- Ethics committee decisions should be taken for experimental, clinical, and
drug research according to international agreements. In addition, it should
be stated that permission has been obtained from the individuals or their
parents. It should be stated as a footnote by which institutions, organizations
or pharmaceutical equipment companies, albeit partial, in cash or in-kind aids
to research.

10- If the study includes human experimentation, the authors should state
in the manuscript that it complies with the ethical standards (institutional
and national) for human experimentation and the 1964 Helsinki Declaration,
which was revised in 2013, and the consent of the patients was obtained. In
experimental animal research, the authors should declare that the practices
(procedures) comply with animal rights (Guide for the care and use of laboratory
animals; www.nap.edu/catalog/5140.html), ethics committee approval should
be obtained.

Ethics Committee Form or Informed Consent Form should be attached.

11- When sending an article to the journal for publication, it should be stated
in the application letter to the editor that the article has not been published
or sent for publication elsewhere before. Before the articles accepted for
publication are published in the journal, a Copyright Transfer Form (preserving
the authors' rights) will be sent to all authors for signature from the journal
secretariat.

MANUSCRIPT ORGANIZATION
A. Title Page

- The Turkish and English titles of the article should be appropriate and brief.

- In addition, a short Turkish title that is not exceeding 40 characters should
be written.

- All authors' full names and surnames should be noted, and their academic
titles should be indicated in footnotes, with an asterisk if required.

- The name and address of the clinic, institute or institution where the scientific
research was done should be defined.

- It should be stated if the study has been presented as a paper in a congress
or symposium before.

- All authors' ORCID ID information must be available on the Title page.
B. Turkish and English Abstract Page

Turkish and English abstracts not exceeding 300 words should be written in
original research, case reports and reviews. Turkish and English titles should
not exceed 150 characters. The English title and abstract must be synonymous
with the Turkish title and abstract. The abstract should briefly state the purpose
of the study and research and the methods used, and the main findings should
be stated in detail to support the result obtained. The Turkish summary of
the original research should include the subheadings of "giris, gere¢ ve
yontem, bulgular, sonug" and “Introduction, materials and methods, results,
conclusions” in English abstracts. Case reports should include an "giris, olgu
sunumu, tartisma sub-titles."

The English summary of the case reports should include the subtitles
"Introduction, case report, conclusions”. In Reviews, the abstract should be
explanatory about the content of the subject.

Keywords: There should be a maximum of five in accordance with the "Medical
Subject Headings" (MeSH) under the Turkish and English abstract. If there are
no new terms in the MeSH content, existing terms can be accepted.

C. Main Text

Original studies should include an introduction, material and method(s),
findings, discussion, and references. In case reports, introduction, case(s)
presentation, discussion, references sections should be involved.

Compilations should include appropriate subtitles and resources.
Original Research
1- Introduction: The purpose of the article, the aim of the study or observation

should be stated, the data or conclusions of the study should not be stated in
this section.

2- Materials and Methods: For experimental and clinical research, the ethics
committee decision should be indicated. References should be presented for
established methods, and a short explanation should be provided for new
methods.

Statistical Analysis: In the last paragraph of the Method section, the
statistical analysis should be detailed.
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INSTRUCTIONS TO AUTHORS

3- Result: The findings should be stated clearly in the text, and the statistical
methods used should be stated if necessary. The full repetition of the table
should not be written in the text. Tables or figures (drawings, graphics and
images) should be represented on a separate page with headings and footnotes.
They should be numbered according to the order in which they appear in the
text. Non-standard abbreviations should be explained with footnotes. If taken
precisely from a previously published publication of another authar, the source
should be indicated and sent with written permission to print.

4- Discussion: Obtained findings should be compared and interpreted by
emphasizing their relevance with previous literature, study results or original
hypotheses.

5- Study of Limitations: In this section, what could not be done during the
study process and the study's limits should be stated, and suggestions for
future studies should be presented.

6- Conclusion: The results achieved from the study should be emphasized.
D. References

The references used should be given in parentheses according to the order in
the article, and the references should be arranged in the language of the article
as follows. The abbreviations to be used should be in accordance with the
Index Medicus and the Science Citation Index.

Periodical Publications

Periodic abbreviations are made according to the January issue of Index
Medicus of each year. In articles with six or fewer authors, all authors are
listed. If the number of authars is seven or more, the first six are written, and
et al. is added. After the authors' names, the full title of the article, the journal
name (according to the abbreviation rules), year, volume and pages are listed.

Example 1: Meszaros A, Orosz M, Mesko A, Vincze Z. Evaluation of asthma
knowledge and quality of life in Hungarian asthmatics. Allergy 2003;58:624-8.

Example 2: Blanca M, Romano A, Torres MJ, Férnandez J, Mayorga C,
Rodriguez J, et al. Update on the evaluation of hypersensitivity reactions to
betalactams. Allergy 2009;64(2):183-93.

Books

Book Sections: References should follow the following order: Names of the
first three authors, chapter title, editors, book title, volume and edition number,
city, publisher, year and relevant pages.

Example: Jane JA, Persing JA. Neurosurgical treatment of craniosynostosis.
In: Cohen MM, Kim D (eds). Craniosynostosis: Diagnosis and Management. 2nd
edition. New York: Raven Press; 1986. p.249-95.

Example: Norman |J, Redfern SJ, (eds). Mental Health Care for Elderly Peaple.
3rd edition. New York: Churchill Livingstone; 1996.

For a single-authored book, the original page number is used.

Example: Cohn PF: Silent Myocardial Ischemia and Infarction. 3rd ed. New
York: Marcel Dekker; 1993. p.33.

Congress papers; It should be given as in the example below:

lldinm i, Koksal N, Camitez Y: Yenidogan doneminde Salmonella typhimurium
enfeksiyonu. XXXV. Milli Pediatri Kongresi, 12-15 Kasim 1991, Adana, Bildiri
Ozet Kitabi, $.38, 1991.

Thesis: Kanpolat Y. Trigeminal Gangliona Deneysel Perkiitan Giris ve
Radyofrekans Termik_Lezyonun Histopatolojik Degerlendirilmesi (Dogentlik
Tezi). Ankara: Ankara Universitesi;

1978.  Unpublished observations and personal interviews are not used as
sources. Articles accepted for publication but not yet published can be included
in the references by specifying the word “in the press". Extensive information on
various other manuscripts can be obtained from the “International Committee
of Medical Journal Editors" website (www.icmje.org).

E-Tables, Figures and Photos
Tables should be prepared with the aim of making the text descriptive and clear.

Tables, figures and graphics should be evident as design and drawing,
photographs should be sufficient for appropriate print quality. The abbreviations
used must be explained below as footnotes.

ADDITIONAL TERMS

1- Reviews: It should be written to cover the latest innovations and/ or based
on literature information. The Turkish and English titles and abstracts should
not exceed 300 words. The English title and abstract must be synonymous.

2- Case Reports: They should be specific and educational. The Turkish and
English abstract should not exceed 300 words. The English title and abstract
must be synonymous with the Turkish title and abstract. The text should include
introduction, case(s) presentation, discussion subheadings.

3- Letter to the Editor: Discusses the significance, matters not provided or
deficiency of a published article. There are no titles and chapters, and more
than five sources are not shown. At the end are the author's name and
complete address. The authars of the original article and/ or the editor decide
the evaluation of the response to the letters.

4- All authors' contact information and ORCID numbers should be included on
the title page.

5- All submitted works are sent to the reviewers after being checked by the
plagiarism checker.

6- According to the TR index 2020 rules, an Ethics Committee Permission Form
is requested from the studies.

7- Studies that require the approval of the Ethics Committee are as follows.

All kinds of research are conducted with qualitative or quantitative approaches
that require data collection from the participants using survey, interview, focus
group work, observation, experiment, and interview techniques.

Use of humans and animals (including material/data) for experimental or other
scientific purposes,

Clinical studies on humans,

research on animals,

Retrospective studies by the personal data protection law,

Also;

Indicating that an "informed consent form" has been received in case reports,

Obtaining and specifying permission from the owners for the use of scales,
questionnaires, images belonging to others,

Indication of compliance with copyright regulations for the intellectual and
artistic works used.
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HAKEM DEGERLENDIRMESI VE ETIK

Hakem Degerlendirmesi

Derginin Yayin ilkeleri “Council of Science Editors (Bilim Editérleri Konseyi)”
ve “Uniform Requirements for Manuscripts Submitted to Biomedical Journals:
Writing and Editing for Biomedical Publication” (http://www.icmje.org/)
tarafindan dnerilen kurallara gére yiriitlr.

Giincel Pediatri Dergisi cift-kor hakemlik ilkeleri gercevesinde yayin yapan
stireli yayin bir organidir. Hakemler, yazinin konusuyla ilgili uluslararasi
literattirde yayinlari ve atiflari olan bagimsiz uzmanlar arasindan segilmektedir.
Makale bas editére ulasinca degerlendirilir ve bdliim editdriine génderilir.
Bolim editdrii makaleyi 2 hakeme gonderir. Hakemler 21 giin icinde kararlarini
belirtmelidirler. Yardimer editér hakem kararlarina kendi degerlendirme ve
onerisini ekleyerek bas editére gonderir. Hakemlerin kararlari catisiyorsa dergi
editorli yeni hakem atayabilir. Dergide yayinlanacak yazilari degerlendiren
hakemler dergide belirtilen bilimsel kurul ve gerekirse yurt ici/digi konu ile
ilgili uzmanlar arasindan segilir. Tim yazilar, bas editdr, editdrler ve hakemler
tarafindan incelenir.

Gonderilen yazilar, iThenticate tarafindan intihal, tekrarlanan yayin olup
olmadigi taramasina tabi tutulur. Yazarlar tam calisma sonuglarini veya bir
kisminin dzeti seklinde teslim etmek zorundadirlar.

Kabul edilen makalelerin yazarlari, editr ve yardimci editorlerin metinde temel
anlam degisikligi yapmadan, yazim kurallarina degisiklik yapmamak kaydi ile
diizeltmeler yapabilecegini kabul etmelidir.

Format Biyomedikal Dergilere Génderilen makaleler “Uniform Requirements
for Manuscripts Submitted to Biomedical Journals: Writing and Editing
for Biomedical Publication” (http://www.icmje.org/) yazma ve diizenleme
kurallarina uygun olmalidir.

Etik

Dergiye vyayinlanmak amaciyla gonderilen ve etik kurul onayi alinmasi
zorunlulugu olan deneysel, klinik ve ilag arastirmalari igin uluslararasi
anlasmalara ve 2008'de gézden gegirilmis Helsinki Bildirisi'ne uygun etik kurul
onay raporu gereklidir (http://www.wma.net/en/30publications/10policies/
b3/). Etik kurul onayr ve “bilgilendirilmis gonilli onam formu” alindigi
arastirmanin “Gereg ve Yéntem” boltimiinde belirtilmelidir. Deneysel hayvan
calismalarinda ise yazarlar, “Guide for the care and use of laboratory animals”
(http://oacu.od.nih.gov/regs/quide/guide.pdf) dogrultusunda hayvan haklarini
koruduklarini belirtmeli ve kurumlarindan etik kurul onay raporu almalidir.

Yazarlar, kurum, finansal veya maddi destek bildirim, yardim arasinda gikar
catismasi beyani yazmasi zorunludur ve beyan yazinin sonunda gériinmelidir.
Hakemler olasi ¢ikar catismasini, hakem, yazarlar ve kurumlarin arasinda olup
olmadigini raporla bildirilmek zorundadir.

Toplanan hichir veri (iclincli parti sahislarla veya organizasyonlarla
paylasilmayacaktir. Yazarlarin kisisel bilgileri (sorumlu yazar harig; bilgiler
makalenin ilk sayfasinda belirtilecektir) korunacaktir. Hastalarin kisisel bilgileri
aciklanmayacaktir.

intihal: Bagka bir yazarin yayininin igerigini tamamen veya kismen, bir referans
vermeden, kendi yayini gibi yeniden yayimlamak.

Fabrikasyon: Mevcut olmayan veri ve bulgulari/sonuglari yayimlamak.

Duplikasyon/Teksir: Herhangi baska bir yayindan veri tekrari yapmak, yayin
dilini degistirerek atif yapilmayan makaleler yayinlamak.

Salamisation/Yaniltma: Dogal olmayan yollarla yapilmis bir calismanin
sonuglarini bélerek birden fazla yayin olugturmak.

intihal kontrolii icin makale yayinlanmadan 6nce Crossref Smilarity Check
powered by “iThenticate” kullaniimaktadir. intihal, uydurma, teksir ve yaniltma
gibi etik olmayan uygulamalar ve makale inceleme stirecini etkileme cabasi ile
hediye yazarlik katkilari gibi uygunsuz tesekkiir bildirim ve kaynak gésterimler
onaylanmamaktadir. Siiphe durumunda yazarlardan ek agiklamalar istenecektir.
Tum eylemler COPE Flowchart'lara gore yapilacaktir.

Ayrica, vyazarlar calismaya katkida bulunanlarin gizlilik haklarina saygi
duymalidir. Diger taraftan, kongre kitaplarinda yayinlanan ve 400 kelimeyi
asmayan kisa dzetler ve elektronik ortamda 6nceden yayinlanmis 6n arastirma
ve mevcut veriler islem icin kabul edilmez. Bu durumda yazarlarin, makalenin
ilk sayfasi ve kapak mektubunda bu durumu bildirmeleri gerekir (COPE: http://
publicationethics.org)

intihal Tespiti

intihal tibbi yaziyi etkileyen en yaygin etik sorundur. Giincel Pediatri Dergisi
hicbir sekilde intihale izin vermemektedir. Dergi politikamiza uygun olarak,
génderilen makaleler en az iki kez (degerlendirme sirecinde ve kabul
sonrasinda) cakisan ve benzeri metin (iThenticate) durumlarini tespit etmek igin
intihal yazilimi ile taranmaktadir.
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PEER REVIEW AND ETHICS

Peer-review

Editorial policies of the journal are conducted according to the rules advised
by the Council of Science Editors and reflected in the Uniform Requirements
for Manuscripts Submitted to Biomedical Journals: Writing and Editing for
Biomedical Publication (http://www.icmje.org/).

The Journal of Current Pediatrics is a periodical that publishes within the
framework of double-blind peer-review principles. Reviewers are selected
from among independent experts who have publications and citations in the
international literature on the relevant field of the article. When the editor-
in-chief receives the article, it is evaluated and sent to the section editor. The
section editor sends the article to 2 reviewers. Reviewers must state their
decision within 21 days. The assistant editor adds his comment and suggestion
to the reviewer's decisions and sends them to the editor-in-chief. And the
reviewer makes the final decision. If the reviewers' decisions conflict, the
journal editor may assign a new reviewer. The reviewers who evaluate the
articles published in the journal are selected from the scientific committee
specified in the journal and, if necessary, among the national or international
experts related to the subject. All manuscripts are reviewed by the editor,
associate editors and internal and external reviewers.

Submitted manuscripts are also subjected to evaluate plagiarism, duplicate
publication by Crossref Similarity Check powered by iThenticate. Authors are
obliged to acknowledge if they published study results in whole or in part in
the form of abstracts.

The authors of the accepted manuscripts should consent that the editor
and associate editors could make corrections without changing the paper's
main text. The manuscript format should be by Uniform Requirements for
Manuscripts Submitted to Biomedical Journals: Writing and Editing for
Biomedical Publication (http://www.icmje.org/).

Ethics

For the experimental, clinical and drug human studies, approval by ethical
committee and a statement on the adherence of the study protocol to the
international agreements (Helsinki Declaration revised 2008 (www.wma.net/e/
policy/b3.html) are required. In experimental animal studies, the authors should
indicate that the procedures followed were in accordance with animal rights
(Guide for the care and use of laboratory animals, www.nap.edu.catalog/5140.
html), and they should obtain animal ethics committee approval.

The declaration of the conflict of interest between authors, institutions,
acknowledgement of any financial or material support, aid is mandatory for
authors submitting a manuscript, and the statement should appear at the end

of the manuscript. Reviewers are required to report if any potential conflict of
interest exists between the reviewer and authors, institutions.

The collected data will not be shared with third parties or organizations. The
authors' personal information (excluding the responsible author; information
will be stated on the first page of the article) will be protected. Personal
information of patients will not be exposed.

Plagiarism: To re-publish whole or in part the contents of another author's
publication as one's own without providing a reference. Fabrication: To publish
data and findings/results that do not exist.

Fabrication: Publish data and findings/results that are not available.

Duplication: Use of data from another publication, which includes re-
publishing a manuscript in different languages.

Salamisation: To create more than one publication by dividing the results
of a study preternaturally. We disapprove of such unethical practices as
plagiarism, fabrication, duplication, and salamisation and efforts to influence
the review process with such practices as gifting authorship, inappropriate
acknowledgements, and references.

Crossref Similarity Check is used powered by "iThenticate" to screen all
submissions for plagiarism before publication. We disapprove of such unethical
practices as plagiarism, fabrication, duplication, and salamisation and efforts
to influence the review process with such practices as gifting autharship,
inappropriate acknowledgements, and references. In case of suspicion, the
authors will be asked for additional explanation. Further actions will be made
according to the COPE Flowcharts.

Additionally, authors must respect participants right to privacy. On the other
hand, short abstracts published in congress books that do not exceed 400 words
and present preliminary research data and those presented in an electronic
environment are not accepted pre-published work. Authors in such a situation
must declare this status on the first page of the manuscript and the cover letter.
(The COPE flowchart is available at: http://publicationethics.org)

Plagiarism Detection

Plagiarism is a severe problem and the most common ethical issue afflicting
medical writing. The Journal of Current Pediatrics does not allow any form
of plagiarism. Under our journal policy, submitted manuscripts are screened
with plagiarism software to detect instances of overlapping and similar text
(iThenticate) at least two times (during the evaluation process and after
acceptance).
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Abstract

Introduction: It was aimed to evaluate the post-treatment clinical findings
and quality of life among patients treated with allergen-specific subcutaneous
immunotherapy (SCIT).

Materials and Methods: Our study included 39 pediatric patients who underwent
SCIT in October 2022 in the department of pediatric allergy and immunology, who
were allergic to house dust mites, diagnosed with allergic rhinitis or combined
allergic rhinitis and asthma. Socio-demographic characteristics, laboratory and
clinical features of the patients were evaluated. Visual analog scale (VAS) and
Rhino Conjunctivits Scoring System (RCSS) were used to evaluate the disease
symptoms quantitatively after allergen-specific immunotherapy. Disease-related
quality of life was evaluated with the Pediatric Rhinoconjunctivitis Quality of Life
Questionnaire (PRQLQ) questionnaire.

Results: Of the 39 pediatric patients evaluated, 33 (84.6%) were diagnosed with
allergic rhinitis; 6 (15.4%) were diagnosed with asthma and allergic rhinitis.
Of the patients, 66.7% (n=26) were male. The median age was 10.0 years (6.0-
17.0). The relationship between the total number of SCIT injections administered
to the patients and the patients’ VAS, RCSS and PRQLQ scores was evaluated.
A moderate to strong negative correlation was seen with all scores. Except for
the RCSS ocular-redness subscore, all correlations were statistically significant
(p<0.05).

Conclusion: In patients in the further stages of SCIT treatment, the quality of
life was higher and the severity of clinical findings was lower. It is presented that
the severity of clinical findings related to allergic rhinitis decreased during SCIT
treatment.

Oz

Giris: Calismamizda alerjen spesifik subkiitan immiinoterapi (SKIT) tedavisi
uygulanan hastalarin tedavi sonrasi klinik bulgularimin ve yasam kalitelerinin
degerlendirilmesi amaclanmugtir.

Gerec¢ ve Yontem: Calismamiza ¢ocuk alerji ve immiinoloji bilim dalinda 2022
yili Ekim ayinda SKIT uygulanan, ev tozu akari alerjisi olan, sadece alerjik
rinit tanili veya alerjik rinit ile astim birlikteligi gosteren 39 cocuk hasta dahil
edilmistir. Hastalarin sosyo-demografik 6zellikleri, laboratuvar parametreleri,
klinik bulgulari degerlendirilmistir. Spesifik immiinoterapi tedavisi sonrasi
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hastalik semptomlarinin kantitatif olarak degerlendirilebilmesi icin Gorsel Analog Olcegi (VAS) ve Rinokonjonktivit Skorlama
Sistemi (RCSS) kullanilmigtir. Hastaliga bagli yasam kalitesi ise Pediatrik Rinokonjunktivit Yagsam Kalitesi Anketi (PRQLQ) anketi

ile degerlendirilmistir.

Bulgular: Calisma kapsaminda degerlendirilen 39 cocuk hastanin 33’ (%84,6) alerjik rinit tanili iken 6’s1 (%15 4) astim ve alerjik
rinit tamliydi. Hastalarin %66,7’si (n=26) erkekti. Medyan yag 10 yildi (6.0-17.0). Hastalara uygulanan toplam SKIT enjeksiyon
sayisinin hastalarin VAS, RCSS ve PRQLQ skorlar ile iligkisi degerlendirildi. Tiim puanlar ile orta-giiclii negatif korelasyon
goriildii. RCSS okiiler-kizariklik alt puant harig tiim korelasyonlar istatistiksel olarak anlamliydi (p<0,05).

Sonug: Subkiitan immiinoterapi tedavisinin daha ileri donemlerinde olan hastalarin klinik bulgularinin siddeti daha disiik iken
yasam kaliteleri daha yiiksektir. Bu bulgular; alerjik rinit tanili hastalarin klinik bulgularmnin siddetinin SKIT tedavisi siiresince

azaldigim gostermektedir.

Introduction

The prevalence of allergic diseases is increasing
worldwide, especially in middle- and low-income
countries (1). The most common clinical presentation
of allergy is allergic respiratory diseases such as allergic
rhinitis (AR) and asthma (2). Allergic rhinitis is an
immunoglobulin E-mediated inflammatory response
of the nasal mucosa to allergens (3.,4). Common
symptoms of allergic rhinitis include sneezing,
itching, rhinorrhea, nasal congestion, red and watery
eyes (5). Asthma is characterized by lower airway
inflammation, bronchial hyperactivity, and airway
obstruction (6). Asthmatic patients have frequently
clinical symptoms such as cough, wheezing, shortness
of breath, chest pain (7).

Treatment options for allergic asthma and allergic
rhinitis are allergen avoidance, pharmacotherapy, and
allergen-specific immunotherapy (AIT) (8). In some
patients, pharmacotherapy is insufficient to control
of allergic symptoms. Immunotherapy; which is an
effective option for the treatment of IgE-mediated
diseases such as allergic rhinitis and asthma, is the
only option for etiological-based treatment beside
the avoidance of allergen exposure (2,9,10). With
AIT, patient-specific allergens are administered in
increasing doses gradually for a few weeks until the
effective dose is reached, and then maintenance doses
are started (11).

AIT is administered sublingually (SLIT) or often
as subcutaneous injections (SCIT) (12). SCIT’s
reliability and effectiveness has been proven in the
treatment of allergic rhinitis, allergic conjunctivitis,
allergic asthma and hypersensitivity to bee venom
(13). In a study conducted among pediatric patients in
our country, the incidence of local side effects such as
redness, itching and swelling at the injection site after
SCIT was 17.8%; the incidence of extensive local side
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effects has been reported as 10.9% (14). Besides the
local side effetcs, systemic reactions can be seen after
SCIT. However, systemic reactions related to SCIT are
rare and their prevalence after injection doses varies
between 1% and 0.1% (15).

In the literature, it has been reported that both the
use of drugs for asthma and allergic rhinitis and clinical
findings related to asthma and allergic rhinitis decreased
after SCIT and SLIT application (16,17). According to
the results of a randomized controlled study conducted
among children with asthma; statistically significant
improvement in asthma symptoms and a decrease in
drug intake were observed in children receiving SCIT.
In addition, in the same study, a significant decrease
in bronchial hyperreactivity was observed in children
who received SCIT (18).

Clinical findings of the allergic rhinitis such as
rhinorrhea and sneezing can affect the quality of life
of children. For this reason, it is important to evaluate
the quality of life in children with allergic rhinitis and
asthma, as well as the control of symptoms. In our
study, it was aimed to evaluate the clinical findings and
quality of life related to allergic rhinitis after treatment
in patients who received allergen-specific SCIT.

Materials and Methods

In our study, 39 pediatric patients who were treated
with SCIT in October 2022 in the department of
pediatric allergy and immunology, who were allergic
to house dust mites, diagnosed with only allergic
rhinitis or combined allergic rhinitis and asthma were
included. Patients who received SCIT in a one-month
period were included, and no sample was calculated.
Socio-demographic characteristics of the patients,
laboratory parameters (eosinophil, total IgE), clinical
findings of allergic rhinitis and asthma after SCIT
injections were asked with a questionnaire.
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Measures

Visual Analog Scale (VAS), Rhino Conjunctivits
Scoring System (RCSS), Pediatric Rhinoconjunctivitis
Quality of Life Questionnaire (PRQLQ) were used for
the quantitative evaluation of the severity of disease
symptoms.

1. Visual Analog Scale: VAS is frequently used to
evaluate the severity of the allergic rhinitis clinic and
symptom scores. Patients mark the severity of their
complaints on a strip with numbers from 1 to 10 (19).
VAS is a test in which patients determine the severity of
their own complaints. In VAS, a horizontal or vertical
100 mm long line is usually drawn on a paper and asked
to mark the intensity of symptoms felt. The application
and evaluation of the test is quite simple and has been
used for many years in many diseases (20). To evaluate
the symptom severity of the patients in our study; all
allergic rhinitis-related symptoms including nasal
itching, nasal congestion and rhinorrhea, sneezing,
red and watery eye were asked as a single question.
The severity of these findings, which are caused by
allergic rhinitis, was subjectively marked and scored
by the patients on a scale of 1 to 10, with 1 being the
least severe and 10 the most severe.

2. Rhino Conjunctivits Scoring System:

RCSS evaluates 6 symptoms including nasal
itching, nasal congestion, rhinorrhea, sneezing, redness
of the eye and watery eyes. In our study, children were
asked to score their complaints as O (none), 1 (mild),
2 (moderate), 3 (severe), and the total RCSS was
determined by dividing the sum of the scores for each
six symptoms into six (21).

3. Pediatric Rhinoconjunctivitis Quality of Life
Questionnaire:

PRQLQ was developed by Juniper et al. (22), and its
Turkish version was tested for validity and reliability
by Yiiksel et al. (23). It evaluates the quality of life
of patients with allergic rhinitis and conjunctivitis.
The questionnaire consists of 23 questions and is
divided into three subgroups: Symptoms, emotional
functions and activity limitation. Questionnaire is
scored between 0-6 for each question, and the increase
in the score indicates that the negative impact from the
disease also increases. For calculation of subscores;
the total score received by the items is divided the
number of items. The overall quality of life is obtained

by dividing the score of all items by the number of
items, which is 23.

Allergen Specific Immunotherapy

Patients receiving house dust mite immunotherapy
were given one injection per week in the initial phase.
The maintenance period was started one month after
the first injection, and injections were administered
monthly during this period. SCIT injections were
administered subcutaneously by a physician and a
trained nurse in the outpatient setting.

Statistical Analysis

SPSS (Statistical Package for Social Sciences) for
Windows 25.0 program was used for statistical analysis
and data recording. In the study, median, minimum
and maximum values, numbers (n) and percentages
(%) were used for descriptive data. Conformity of
continuous variables to normal distribution was
examined by visual (histogram and probability graphs)
and analytical methods (Kolmogorov-Smirnov/
Shapiro-Wilk tests). Spearman correlation test was
used for the correlation between two numeric variables,
which did not fit the normal distribution. Statistical
significance level was determined as p<0.05.

Ethics committee approval was obtained from
the University of Health Sciences Turkey, Umraniye
Training and Research Hospital Ethics Committee on
29/09/2022 with decision number 310.

Results

Of the 39 pediatric patients evaluated in the study,
33 (84.6%) were diagnosed with allergic rhinitis, while
6 (15.4%) were diagnosed with combined allergic
rhinitis and asthma. Of the patients 33.3% (n=13)
were female and 66.7% (n=26) were male. The median
age was 10.0 years (6.0-17.0). Absolute eosinophil,
eosinophil (%), and total IgE median values were
560.0 10°/uL. (130.0-1170.0) IU/mL), 5.5% (1.6-13.5),
230.0 IU/mL (56.0-3524.0), respectively. The median
number of SCIT injections was 56.0 (15.0-110.0)
(Table 1).

VAS, RCSS and PRQLQ questionnaires were
applied to evaluate the clinical findings of the patients
due to allergic rhinitis and asthma. The median VAS
score of the patients was 2.0 (0.0-7.0). According to
the RCSS scores, the highest symptom scores of the
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patients was seen in the symptoms of nasal itching and
nasal congestion. The median and mean values of the
RCSS and PRQLQ scores are shown in Table 2.

The relationship between the total number of SCIT
injections administered to the patients and the patients’
VAS, RCSS and PRQLQ scores was evaluated. A
moderate to strong negative correlation was seen with
all scores. All correlations were statistically significant
except for the RCSS ocular-redness subscore (Table
3).
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Table 1. Socio-demographical, clinical and laboratoryfeatures of the patients
n %
) ) Allergic rhinitis 33 84.6
Diagnosis T
Allergic rhinitis and asthma 6 154
Female 13 333
Gender
Male 26 66.7
Median Min. Max.
Age (years) 10.0 6.0 17.0
Eosinophil (absolute) (10°/uL) 560.0 130.0 1170.0
Eosinophil (%) 55 1.6 135
Total IGE (IU/mL) 230.0 56.0 3524.0
Number of injections 56.0 15.0 110.0
Min-max: Minimum-maximum
Table 2. VAS, RCSS and PRQLQ scores of the patients
Medi 5,00 r=0.872 p=<0.001
Mean + SD edian
(min-max) o
VAS 2.1+1.7 2.0 (0-7.0) 4007
RCSS nasal °
RCSS itching 0.9+0.9 1.0 (0-3.0) a ] i &
RCSS congestion 0.9+0.9 1.0 (0-3.0) E o
RCSS rhinorrhea 0.7+0.8 1.0 (0-3.0) 2 . )
RCSS sneezing 0.6£0.9 0.0 (0-3.0) o o o
RCSS ocular " - i
RCSS redness 0.3+0.6 0.0 (0-2.0) °
00
RCSS watery eyes 0.3+0.6 0.0 (0-3.0) ; T - T T T
a0 50 1,00 1,50 2,00 2,50
RCSS total 0.6+0.6 0.3 (0-2.3) RCSS
PRQLQ symptom 1712 1.0 (0-5.0) . )
- - Figure 1. Correlation of RCSS and PRQLAQ scores.
PRQLQ emotional functions 17209 200-40) RCSS: Rhino Conjunctivits Scoring System, PRQLQ: Pediatric
PRQLAQ activity limitations 1.7¢1.2 1.0 (0-4.0) Rhinitis Quality of Life Questionnaire
PRQLQ total 1.7£1.0 1.3(0.3-4.3)
VAS: Visual Analog Scale, RCSS: Rhino Conjunctivits Scoring System, PRQLQ: : :
Pediatric Rhinitis Quality of Life Questionnaire, Min-max: Minimum-maximum As the Symptom Severlty scores of the patlents

increased, their quality of life scores decreased.
When the relationship between RCSS and PRQLQ
scores was evaluated, a statistically significant strong
positive correlation was observed (r=0.872, p<0.001)
(Figure 1).

Discussion

Immunotherapy treatment prevents clinical findings
and disease progression, and also reduces the severity
of the disease (24). In our study, we aimed to evaluate
the efficacy of SCIT, which is an effective treatment
option for patients with allergic rhinitis and asthma.
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Table 3. The correlation of number of total injections with VAS, RCSS and PRQLQ scores
Number of total injections
r* p
VAS -0.746 <0.001
Itching -0.759 <0.001
Congestion -0.739 <0.001
RCSS nasal
Rhinorrhea -0.602 <0.001
Sneezing -0.751 <0.001
Redness -0.213 0.194
RCSS ocular
Watery eye -0.406 0.010
RCSS total -0.811 <0.001
Symptom -0.772 <0.001
PRQLQ Emotional functions -0.636 <0.001
Activity limitations -0.701 <0.001
PRQLQ total -0.731 <0.001
*Spearman correlation coefficient
VAS: Visual Analog Scale, RCSS: Rhino Conjunctivits Scoring System, PRQLQ: Pediatric Rhinitis Quality of Life Questionnaire

In this study, the disease symptoms of 39 pediatric
patients who received SCIT were quantitatively
evaluated.

In our study, as the number of injection doses of
the patients increased; VAS, RCSS, PRQLQ symptom
scores decreased. In other words; while the severity
of clinical findings was lower, the quality of life was
higher among patients who were in further stages
of SCIT. This result can be interpreted that; during
the receiving of SCIT, the severity of the clinical
findings of the patients decreased and their quality
of life increased. In the literature, improvement in
symptoms was observed in 82% of children with
allergic rhinitis who were treated with SCIT for one
year (25). In another study; children diagnosed with
allergic rhinitis and house dust mite allergy were
treated with immunotherapy in two different groups,
SCIT and SLIT, for 2 years. There was a significant
decrease in VAS and PRQLQ scores and other disease
symptom control scores at the end of 2 years in both
groups compared to the beginning of treatment (26).
In a pilot study planned to investigate the optimal
number of allergens that should be included in the
immunotherapy treatment regimen in polysensitized
patients, single and multiple SLIT treatment regimens
were randomized to patients and their treatment efficacy
compared. The RCSS and RQLQ scores of the patients

were measured at the beginning of the treatment, at
6 weeks, 3 months, 6 months, and 9 months, and a
significant decrease was observed in the RCSS and
RQLQ scores in all study groups at each interval
after the start of SLIT compared to the beginning of
treatment (27). In a study in the literature in which
106 patients with allergic rhinitis were randomized to
receive SLIT, SCIT or placebo treatment for 2 years,
it was shown that SCIT was more effective than SLIT
in reducing total nasal symptom scores, but both
regimens significantly reduced symptom scores (28).
In the consensus report published by the European
Academy of Allergy and Clinical Immunology and the
American Academy of Allergy, it was shown that both
major AIT regimens significantly reduced symptoms
compared to pharmacological drugs (29).

When the relationship between allergic rhinitis
symptom scores and quality of life scores were
evaluated in our study, a significant positive correlation
was found between RCSS score and PRQLQ scores.
Similarly, in a study conducted in pediatric allergic
rhinitis patients in the literature, a significant positive
correlation was found between patient” RCSS score
and PRQLQ scores (r=0.468; p<0.001) (30). A high
PRQLQ score indicates a low quality of life. It can
be interpreted as the disease-related quality of life
decreases as the severity of disease-related symptoms
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such as rhinorrhea and sneezing in allergic rhinitis
patients increases. Reducing the symptoms and
complaints related to the disease with treatment in
allergic rhinitis patients may also improve the quality
of life in children. In this context; SCIT treatment,
which will be applied effectively in suitable patients,
will both reduce the physical findings of the patients
and increase the quality of life in daily and social
activities such as sports and school life.

In our study, the severity of allergic rhinitis
symptoms was evaluated with a questionnaire applied
to the patients during a period of SCIT treatment. Since
the symptom severity scores of the patients before the
SCIT were not evaluated, it is difficult to interpret the
individual level of SCIT treatment effectiveness in our
study. This is the limitation of our study. However,
the evaluation of both symptoms and quality of life of
allergic rhinitis patients in our study is the strength of
our study.

Conclusion

In this study, as the number of SCIT injection doses
increased; VAS, RCSS, PRQLQ symptom scores
decreased. In other words; while the severity of clinical
findings was lower in patients who are in the further
stages of SCIT, their quality of life was higher. It can
be interpreted that the severity of clinical findings
decreases during the treatment of SCIT in patients
with a diagnosis of allergic rhinitis or a combination
of allergic rhinitis and asthma.
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Abstract

Introduction: Although there are well defined guidelines in the literature for
diagnosis and treatment of acute gastroenteritis which is common diseases in
children, most of time patients are not managed according to these guidelines
and unnecessary tests and treatments are performed. The unnecessary tests and
treatments costs account for a significant percentage of healthcare spending.
We aimed to analyze the diagnostic and therapeutic cost of patients with acute
gastroenteritis who admitted to the tertiary center in Turkey.

Materials and Methods: A total of 342 patients, aged under 18 years were
admitted to Gazi University Hospital and diagnosed with acute gastroenteritis were
included to the study. The clinical features, diagnosis and treatment approach and
medical costs of the patients were recorded and analyzed. The medical costs were
calculated according to the bills which were sent to Social Security Foundation
known as SGK.

Results: According to the bills which were sent to SGK the mean total cost was
calculated $22.99+13 .40, the mean laboratory test cost was $11.14+9.72 and the
mean cost of the treatment in the hospital was $2.64+6.21. 70% of testing cost
and 90% of treatment cost were inappropriate according to the current guideline
recommendation about diagnose and treatment of acute gastroenteritis.
Conclusion: Health professionals, especially pediatricians, should aim to apply
appropriate diagnostic and therapeutic approaches, taking into account current
guidelines. In this way, it will be possible to reduce medical costs and avoid waste
in acute gastroenteritis cases.

Oz

Giris: Cocuklarda sik goriilen bir hastalik olan akut gastroenteritin tani ve
tedavisi i¢in literatiirde iyi tanimlanmig kilavuzlar olmasina ragmen ¢ogu zaman
hastalar bu kilavuzlara gore yonetilmemekte ve gereksiz tetkik ve tedaviler
uygulanmaktadir. Gereksiz test ve tedavi maliyetleri, saglik harcamalarinin 6nemli
bir yiizdesini olusturmaktadir. Tiirkiye’de li¢iincii basamak bir merkeze bagvuran
akut gastroenteritli hastalarin tan1 ve tedavi maliyetlerini analiz etmeyi amacladik.
Gerec ve Yontem: Calismaya Gazi Universitesi Hastanesi’ne basvuran ve akut
gastroenterit tanisi alan 18 yag alti toplam 342 hasta alindi. Hastalari klinik
ozellikleri, tan1 ve tedavi yaklagimlar1 ve tibbi maliyetleri kayit altina alinarak
analiz edildi. Tibbi maliyetler, SGK olarak bilinen Sosyal Giivenlik Kurumu’na
gonderilen faturalara gore hesaplandi.

Bulgular: SGK’ya gonderilen faturalara gore toplam maliyet ortalamast
$22,99+13,40, laboratuvar test maliyet ortalamasi $11,14+9,72 ve hastanede
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tedavi maliyeti ortalamasi $2,64+6,21 olarak hesaplandi. Akut gastroenterit tan1 ve tedavisi ile ilgili giincel kilavuz 6nerilerine gore
test maliyetinin %70’ ve tedavi maliyetinin %90’1 uygunsuz bulundu.

Sonug: Saglik profesyonelleri, 6zellikle cocuk doktorlari, giincel kilavuzlar dikkate alarak uygun tani ve tedavi yaklagimlarini
uygulamay1 hedeflemelidir. Bu sayede akut gastroenterit olgularinda tibbi maliyetlerin diisiiriilmesi ve gereksiz harcamalarin

onlenmesi miimkiindiir.

Introduction

The diarrheal diseases are a major public health
problem all over the world. Acute gastroenteritis is
generally defined as a decrease in the consistency
of stools (loose or liquid) and/or an increase in the
frequency of evacuations (typically =3 in 24 hours),
with or without fever or vomiting. Acute gastroenteritis
typically lasts <7 days and not >14 days (1,2). There
are well-defined guidelines in the literature for
diagnosis and treatment of acute gastroenteritis such
as European Society for Pediatric Gastroenterology,
Hepatology, and Nutrition/European Society for
Pediatric Infectious Diseases (ESPGHAN/ESPID)
Evidence-Based Guidelines and National Institute for
Health and Care Excellence: Clinical Guidelines and
American Academy of Pediatrics Practice Guideline
(1-4). Unfortunately, in most cases patients are
not managed according to these widely accepted,
evidence based guidelines and unnecessary tests and
treatments are performed (5). Although the incidence
and mortality of gastroenteritis is low in developed
countries, the hospital admissions, the emergency
department (ED) observations, laboratory tests and
treatment costs are high. Therefore, unnecessary tests
and treatment costs related to acute gastroenteritis
cover an important percentage of health care expenses
(2,6). Although there are numerous studies focusing
on diarrheal diseases, most of these studies were
not conducted in developing countries, such as
Turkey. Therefore, the cost analyses studies for acute
gastroenteritis from developing countries are limited.
The aim of this study was to investigate how children
with acute gastroenteritis are diagnosed and treated in
a tertiary center in Turkey and to analyze medical costs
associated with those procedures.

Materials and Methods

The study was initiated with 411 children under
the age of 18 years that were admitted to the pediatric
outpatient clinics and pediatric ED and diagnosed
with gastroenteritis. Two weeks after the diagnosis

the parents of patients were contacted by the phone
call and questioned their children’s condition in order
to exclude persistent and chronic gastroenteritis. The
patients meeting the following criteria were excluded;
who did not give consent to participate in the study,
unable to reach parents for follow-up, having
persistent or chronic gastroenteritis, and having
malnutrition according to Gomez classification. Sixty-
nine patients were excluded from the study. Following
the exclusions, the study was conducted with 342
acute gastroenteritis patients. The demographic data,
medical history, physical examination findings,
laboratory test and treatment data were obtained from
patient files and hospital medical information system.

Cost Analysis: The costs were calculated according
to the final bills that were sent to the Social Security
Foundation (SGK) by the hospital. The cost in USD ($)
was calculated according to the following exchange
rate: 1 USD=18.80 Turkish Lira (TRY) Source: The
Central Bank of the Republic of Turkey (January 17,
2023). Patients’ laboratory tests and treatments were
investigated and analyzed according to ESPGHAN/
ESPID Evidence-Based Guidelines forthe Management
of Acute Gastroenteritis in Children in Europe: Update
2014 (1). In this guideline the laboratory tests and
treatments were also reviewed according to patient
medical history, physical examination findings and
clinical assessment. In our study, we evaluated each
test and treatment according to the above guideline
and then classified clinical features of the patient and
as appropriate and unnecessary. Medical costs were
calculated by detection of appropriate and unnecessary
laboratory tests and treatments. Only the medical costs
that were billed to SGK by the hospital were analyzed,
while the prescription cost and indirect costs were not
included to the study.

Statistical Analysis

Data analysis was performed using SPSS software
(SPSS Inc., version 16, Chicago, IL). Standard
descriptive statistics were used to summarize patient

J Curr Pediatr 2023:21:114-8
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characteristics. The data was described as mean +
standard deviation, ranges and rates.

Ethical approval was received for this study from
the Local Ethics Committee of Gazi University Faculty
of Medicine (decision no: 61, date: 20.04.2011).

Results

Our study included 342 patients under the age of
18 years, of whom 186 (54.4%) were male and 156
(45.6%) were female. The mean age of all patients was
58.2+56.4 months. The three most common complaints
of the patients were diarrhea and vomiting (30.4%),
diarrhea alone (16.7%) and diarrhea with vomiting
and fever (13.5%). At the time of admission, 295
patients (86.3%) had diarrhea, 203 patients (59.4%)
had vomiting, 105 patients (30.7%) had fever and
75 patients (21.9%) had abdominal pain. The mean
number of stools per day was 4.3+2.1 (range: 3-15).
According to clinical dehydration scale 11 patients
(3.2%) had mild dehydration, 5 patients (1.5%) had
moderate dehydration and 1 patient (0.3%) had severe
dehydration. One or more tests were performed for
257 patients (75.1%). The most frequently performed
test was stool examination (52.6%), the second most
frequently performed test was rotavirus (RV) antigen
test (48.2%). The stool culture was performed only in
3 patients (0.9%), none of which were stool culture
positive (Table 1). Nutritional advices were given to
all patients and 244 (71.3%) patients were discharged
without any medical treatment. Meanwhile, 98 (27.1%)
patients were given medical treatment along with the
nutritional recommendations. Among those patients
50 (14.6%) were given intravenous fluid therapy, 30
(8.8%) patients were prescribed antibiotics and 28
(8.2%) patients were prescribed probiotics. None of
the patients were given special formula, antiemetic,
antidiarrheal, antimotility or antisecretory agents
(Table 2). According to the bills sent to the SGK the
mean total hospital cost was $22.99+13.40, the mean
laboratory test cost was $11.14+9.72 and the mean
cost of the treatment in the hospital was $2.64+6.21.
The costs of unnecessary laboratory tests and
treatments were analyzed according to the ESPGHAN/
ESPID guideline. According to our calculations,
mean unnecessary test cost was $7.85+8.92 and the
mean unnecessary treatment cost in the hospital was
$2.38+5.95 (Table 3).
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Table 1. The distribution of the laboratory tests

Laboratory test n (%)
Stool examination 180 (%52.6)
Stool rotavirus antigen 165 (%48.2)
Serum sodium (Na) 102 (%29.8)
Blood urea nitrogen (BUN) 102 (%29.8)
Serum creatinine (Cr) 102 (%29.8)
Serum potassium (K) 101 (%29.5)
Serum chloride (CI) 93 (%27.2)
Serum bicarbonate 93 (%27.2)
Serum calcium (Ca) 89 (%26)
Urine analysis 57 (%16.7)
Serum uric acid 50 (%14.6)
Abdomen radiography 27 (%7.9)
Complete blood count (CBC) 21 (%6.1)
Urine culture 14 (%4.1)
Abdomen ultrasonography (USG) 6 (%1.8)
Serum C-reactive protein (CRP) 4 (%1.2)
Stool culture 3 (%0.9)

Table 2. The distribution of the treatments

Treatment n (%)
Only nutritional advices 244 (%71.3)
Intravenous (IV) fluid therapy 50 (%14.6)
Prescribed antibiotics 30 (%8.8)
Prescribed probiotics 28 (%8.2)
Anti acidosis (NaHCO,) 7 (%2)
Oral rehydration solution (ORS) 3 (%0.9)
Zinc (Zn) 2 (%0.6)
H2 receptor antagonist 2 (%0.6)
Allopurinol 1 (%0.3)
Discussion

Acute gastroenteritis is one of the major reasons
of mortality and morbidity in children, however in
most cases it can be cured with supportive therapies
in a very short time (7). In our study, the phone
interviews that were conducted two weeks after
hospital applications showed that only 6 patients
(1.7%) had persistent gastroenteritis, which proved
that nearly all our patients had full recovery. One of
the main principles of managing a child with acute
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Table 3. Cost analysis of the study group (n=342)

Cost in TRY Cost in US Dollar ($)

(mean, SD) (mean, SD)
Total hospital cost 432.212+251.92 22.99+13 .40
Laboratory test cost 209.432+182.736 11.14+£9.72
Appropriate 61.476+111.296 3.27+£592
Inappropriate 147.58+167.696 7.85+8.92
Treatment cost in hospital 49.632+116.748 2.64+6.21
Appropriate 4.7+39 48 0.25+2.10
Inappropriate 44.744+111.86 2.38+5.95
TRY: Turkish Liras, SD: Standard deviation

gastroenteritis is determining his/her dehydration
status. Children under 2 years of age in particular,
should be accurately examined for the signs of
dehydration. The main goals in managing a child
with acute gastroenteritis are determining the level
of dehydration and if a child develops dehydration,
starting the appropriate treatment (6). The ratio of
patients with dehydration in our study was 5%, while
in other studies in the literature that ratio ranged
between 12-33% (8-10). We believe that in our study
factors such as age group, the ease of accessibility to
health care, hospital’s location in the capital city and
the patients’ high socio-economic level contributed
to the low dehydration rate. In developing countries
such as Turkey, controlling health expenditures by
reducing unnecessary tests and treatments is crucial.
One example of such unnecessary tests and treatments
that increase the medical costs is acute gastroenteritis,
which is frequently seen in childhood age groups
and is one of the common causes of their hospital
applications. To our knowledge there are limited data
to analyze the costs of tests and treatments pertaining
to acute gastroenteritis. In a study conducted by Tieder
et al. (11) the most frequently ordered test was serum
electrolytes (26.8%), followed by complete blood
count (15.3%), urine sample and culture (14.2%),
RV antigen test on stool (7.9%) and stool sample and
culture (6%).Moreover, 54.5% of the cases in this series
were given some treatment, and the most frequently
given treatment was ondansetron (9.1%). They also
found that the mean cost of medical treatment of
patients hospitalized due to acute gastroenteritis was
$4188+2590 and the mean cost of medical treatment
of patients observed in the emergency room was

$591+636 (11). In addition, in the study conducted by
Lorgelly et al. 136 patients under the age of 5 that were
diagnosed with acute gastroenteritis were followed
and it was found that the mean cost of their medical
treatment was 59.91£125.67 pounds (12). In the US
the direct annual cost of RV gastroenteritis observed
in children under 5 years old is $264 million and with
additional indirect costs this amount becomes about $1
billion (13). In our study, only the medical services that
were performed in the hospital and were billed to the
SGK were included in the cost analysis. These medical
services consisted of fees for examinations, tests and
treatments conducted in the hospital. The total hospital
costs and total test costs calculated in our study were
lower than those reported in other studies (11-16). We
believe that the costs in our study were lower than
other studies due to the factors such as cheaper cost
of health care services in Turkey compared to the US
and European countries and that in our study the cost
analysis only included direct costs such as payment for
medical services that were performed in the hospital.
Further cost analysis studies that include indirect
costs of treating children with acute gastroenteritis are
needed.

Study Limitations

This study had some limitations like any other
study. It was conducted only one tertiary center in
Ankara. Another limitation is that only billable costs
were analyzed in the study. Conducting studies
including direct and indirect costs from hospitals at
different stages in different cities will contribute to
health expenditures and cost-effectiveness studies.

J Curr Pediatr 2023:21:114-8
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Conclusion

Despite the presence of well-defined and accepted
guidelines in the literature regarding the diagnosis and
treatment of acute gastroenteritis, in most cases patients
are not followed according to these guidelines leading
to unnecessary tests and treatments. These unnecessary
tests and treatments increase overall medical costs,
therefore having a considerable effect on the economy
of developing countries like Turkey. We believe that
if health care professionals, pediatricians in particular,
would aim to implement more appropriate tests and
treatment approaches for diagnosis and treatment of
acute gastroenteritis the unnecessary costs would be
greatly reduced.
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Abstract

Introduction: While the World Health Organization (WHO), the American
Academy of Pediatrics (AAP) and the United Nations Children’s Fund (UNICEF)
recommend exclusive breastfeeding in the first 6 months of life, the AAP
recommends continuity of breastfeeding beyond the age of 1 and WHO beyond the
age of 2 years. We aimed to determine the rate, causes and contributing risk factors
of early formula milk supplementation (FMS) both in hospital setting during early
postpartum and post-discharge follow-up in a baby friendly hospital.

Materials and Methods: The study was done retrospectively by collecting the
recorded data of mothers and their healthy infants that were born in a private baby-
friendly hospital from January 2020 to January 2021.

Results: FMS rate during hospital stay was 13.78% (n=128). C/S delivery is
significantly higher in formula milk supplemented group. While breast milk
insufficiency was determined as the most common cause for FMS, as a result
of logistic regression analysis, pregnancy with assisted reproductive technique,
multiple pregnancy, birth weight less than 2500 g, gestational age less than 37
weeks, maternal/obstetrical diseases, gestational diabetes mellitus and smoking
mother were determined as potent factors on FMS.

Conclusion: The negative effects of possible risk factors can be significantly
reduced if adequate support is given to the mother by health professionals after
birth, the hospital’s written breastfeeding policy is followed, FMS is not given other
than medical indications and breastfeeding counseling continues after discharge.

Oz

Giris: Diinya Saglik Orgiitii (DSO), Amerikan Pediatri Akademisi (AAP) ve
Birlesmis Milletler Cocuklara Yardim Fonu (UNICEF) yagsamin ilk 6 ayinda
sadece anne siitii ile beslenmeyi tavsiye ederken; AAP, 1 yas sonrasina WHO ise 2
yas sonrasina kadar emzirmeye devam edilmesini 6nermektedir. DSO ve UNICEF,
tim diinyada emzirme oranlarimi artirmak i¢in Bebek Dostu Hastane Girisimi
adl kiiresel bir program gelistirdi, bu programin 6. adimi, yeni doganlara tibbi
olarak gerekli olmadikc¢a anne siitli disinda yiyecek verilmemesini saglamaktir. Bu
caligma ile, bebek dostu bir hastanede dogum sonrasi hastane izlemi sirasinda ve
taburculuk sonrasinda formiil siit destek oranini, nedenlerini ve katkida bulunan
risk faktorlerini belirlemeyi amagladik.

Gere¢ ve Yontem: Calisma, Ocak 2020 ile Ocak 2021 tarihleri arasinda bebek
dostu sertifikali 6zel bir {iniversite hastanesinde diinyaya gelen ve anne yaninda
izlenen saglikli bebeklerin ve annelerin kayitli verileri toplanarak yapilmis
retrospektif bir caligmadir.

Bulgular: Hastanede kalis siiresi boyunca formiil siit ile desteklenme oran1 %13,78
(n=128) idi. Sezeryan yolu ile doganlarda formiil siit destek gereksinimi anlamli
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daha yiiksekti. Lojistik regresyon analizi sonucunda formiil siit destek gereksinimi i¢in en sik neden olarak anne siitii yetersizligi
belirlenirken, yardimci iireme teknigi ile gebelik, cogul gebelik, 2500 gramin altinda dogum agirlig1, gebelik yas1 37 haftadan kiiciik
olmak, maternal obstetrik hastalik 6ykiisii, gestasyonel diabetes mellitus ve annede sigara kullanimi diger etkili faktorler olarak

belirlendi.

Sonu¢: Dogumdan sonra saglik profesyonelleri tarafindan anneye yeterli destek verilirse, hastanenin yazili emzirme politikasina
uyulursa, tibbi endikasyonlar disinda formiil siit destegi verilmezse ve taburcu olduktan sonra da emzirme danigmanligina devam
edilirse olasi risk faktorlerinin olumsuz etkileri nemli 6lciide azaltilabilir.

Introduction

Breastfeeding has important short and long-
term outcomes for both infant and mother. It is
demonstrated that breastfeeding reduces the mortality
and morbidity of the infant; lowers the rates of
respiratory and gastrointestinal tract infections. In the
long-term, breastfed infants has lower risk for obesity
and type 2 diabetes mellitus (1,2). It is also important
for preserving gut microbiota, even brief exposure to
infant formula changes the microbiom and makes the
infant vulnerable to allergic diseases (3,4). Together
with these benefits for the infant, breastfeeding also
decreases maternal ovarian and breast cancer and the
risk of type 2 diabetes mellitus and cardiovascular
disesases. It is also associated with less postpartum
hemorrage and faster weight loss (1). Due to these
variety of benefits The World Health Organization
and United Nations Children’s Fund (WHO/UNICEF)
recommend exclusive breastfeeding during the first
six months of life and to continue the breastfeeding
beyond the age of two with complementary foods (5).
WHO and UNICEF developed a global program called
Baby-Friendly Hospital Initiative (BFHI) in 1991
which consists of 10 steps that hospitals should apply
to support breastfeeding (6). Studies demonstrate
that exposure to more steps of the BFHI is associated
with longer duration and exclusivity of breastfeeding
(4,7,8).One of the most important step of BFHI is not to
provide any food or fluids other than breastmilk unless
medically indicated. Supplementation with formula
during post partum hospital stay shortens breastfeeding
duration two to threefold (9). Early supplementation
with infant formula during hospital stay may affect the
lactation and breastfeeding duration negatively. The
key point of breastfeeding success during and beyond
hospital stay is not to give any food or fluids other than
breastmilk. So in our study we aimed to determine
the rate, causes and contributing risk factors of early
formula milk supplementation (FMS) both in hospital
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setting during early postpartum and post-discharge
follow-up in a baby friendly hospital.

Materials and Methods

The study was done retrospectively by collecting
the recorded data of mothers and their healthy infants
that were born in a private baby-friendly hospital from
January 2020 to January 2021. Nine hundred twenty
nine mother-infant dyads included in the study. Infants
that were taken into neonatal intensive care unit for
any reason were excluded. Our hospital has a written
infant feeding policy which is constituted based on
BFHI programme. Healthy professionals working in
the nursery care and responsible for the care of neonates
are aware of this feeding policy and are regularly
trained on lactation counseling. All mothers have
been educated about benefits of breastfeeding besides
lactation practice both during pregnancy and after
delivery. There is a nurse for every mother-infant dyad
for evaluating, helping and supporting breastfeeding
during hospital stay. Also there is a lactation consultant
giving counselling about breastfeeding before and
after dischage by both telephone and/or talking face-
to-face. There are two subgroups according to feeding
type; exclusively breastfed group (group 1); infants
were fed with only breast milk and formula milk
supplemented group (group 2); infants received FMS as
well as breast milk in any time during hospital follow-
up and at discharge. The parameteres recorded about
the mother were age, parity, smoking habit, special
conditions related to pregnancy [gestational diabetes
mellitus (GDM), hypothyroidism, preeclampsia],
pregnancy with assisted reproductive technique
(ART), breastfeeding education before delivery. The
parameters recorded about neonates were gestational
age, gender, mode of delivery, gestational weight,
appropriate for gestational age, small for gestational
age (SGA), large for gestational age (LGA), FMS,
the way of FMS (cup-feeding, bottle feeding, spoon
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feeding), the reasons for FMS, pacifier usage in the
hospital. Medical indications for FMS were breast
milk insufficiency, excessive weight loss and presence
of neonatal hypoglycemia in the first 24 hours of life.
Breast-milk insufficiency decision based on nurse
observation who promoted and supported breasfeeding
and daily weight loss of the infant (daily weight loss
>3%). Blood glucose follow-up was not performed for
all babies, it was performed when there was a risk like
being SGA, LGA and infant of gestational diabetic
mother or if the infant had clinical signs suggesting
hypoglycemia as hypoactivity and/or tought to be fed
insufficiently. Blood glucose level was checked in
the first and fourth hours of life if the infant had any
risk factor or at any time when the doctor suspected
from hypoglycemia. Blood glucose level less than 47
mg/dL is accepted as hypoglycemia. SGA is defined
as birth weight below the 10" percentile, LGA is
defined as birth weight above the 90™ percentile. Also
we questioned about the status of taking lactation
counselling after discharge. The family could receive
counseling by phone or face-to-face at any time after
discharge. The study was approved by the Ethics
Committee of Acibadem University Hospital on the
date of 21.04.2021 with decision number of 2021-
08/20.

Statistical Analysis

Data were recorded and analysed using NCSS
(Number Cruncher Statistical System) 2007 Statistical
Software programme (Utah, USA). Descriptive
statistical methods (mean, median, interquartile range,
standard deviation) are used for analysing continuous
variables. Distrubition of the variables are evaluated
by Shapiro-Wilk test. Independent t-test was used
to compare paired groups of normally distributed
variables. Mann-Whitney U test was used to compare
paired groups of non-normally distributed variables and
chi-square test was used to compare qualitative data.

Logistic regression analysis was used to determine
the factors that affect formula milk supplementation.
Statistical significance was defined as a p<0.05.

Results

Nine hundred twenty nine mother-infant dyads
included in the study. The rate of the male infants
was 50.8% (n=472). The mean gestatitional age was
38.75+1.13 weeks, birth weight was 3286.20+430
gr. The rate of C/S delivery was 64.6%. The rates of
pregnancy with ART and multiple pregnancy were
13.78 % and 6.47%, respectively. The mean age of all
mothers was 33.45+4.65. The mean age of mothers
having pregnancy with ART was 36.60+5.60. The
mean age of mothers having pregnancy with ART
was significantly older than the mean age of mothers
with spontaneous pregnancy. Pregnancy with ART and
multiple pregnancy is significantly higher in formula
milk supplemented group. The mean age of mothers
was significantly higher in formula milk supplemented
group. Nine percent of the mothers had GDM, 5.27%
had hypothyroidism, 0.65% had preeclampsia. GDM
rate in mothers of group 2 infants was significantly
higher than the GDM rate in mothers of group
1 infants (p=0.016). Two percent of the mothers
reported smoking during pregnancy. Formula milk
supplementation rate during hospital stay was 13.78%
(n=128). The most common cause for supplementation
was breastmilk insufficiency, the other causes and
the rates were listed in Table 1. FMS was given by
cup- feeding to 85.6% infants (n=109), by bottle to
14.84% infants (n=19). According to our written
infant feeding policy, pacifier and bottle-feeding is not
recommended due to adverse effect on breastfeeding.
Pacifier and bottle-feeding were used at the request of
the family in 2 and 19 cases, respectively. If there is no
medical indication for longer hospital stay, the infants
delivered by vaginally and by C/S are discharged at
24 hours and 48 hours of life, respectively. Weight

Table 1. The reasons for formula milk supplementation

n (128) %
Breast milk insufficiency 63 48.05
Weight loss 28 21.88
Hypoglycemia 22 17.19
Mastectomy 1 0.78
Family request 14 10.94
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Table 2. Demographic and nutritional characteristics of the newborn infants who were exclusively breast-fed (group 1)
and who were fed both by breast milk + formula after birth (group 2)

Group 1 (n=801) Group 2 (n=128)

exclusively breast milk | breast milk + formula
Demographic and clinical characteristics fed infants fed infants P
Gestational age (wk), mean + SD 38.65+1.03 37.57x1.55 0.0001
Birth weight (gr), mean + SD 3366+1320 3055+575.27 0.0001
Prematurity (GA <37 wk), n (%) 91 (11.36) 61 (47.66) 0.0001
Low birth weight (<2500 gr), n (%) 18 (2.25) 27 (219) 0.0001
SGA infant (n, %) 37 (4.62) 15 (11.72) 0.004
Male (n/%) 407/36.20 65/13.80 0.995
Female (n/%) 394/86.20 63/13.80
CS delivery, n (%) 487 (60.80) 113 (88.28) 0.0001
Pregnancy with ART, n (%) 77 (60.20) 51 (39.84) 0.001
Singleton pregnancy, n (%) 786 (98.37) 81 (63.28) 0.0001
Infant from multiple pregnancy, n (%) 13 (1.63) 47 (36.72)
Maternal age (year), mean + SD 33.24+4.52 34.73+5.25 0.001
High maternal age (=35 years), n (%) 65 (18.70) 282 (81.3) 0.001
Prenatal birth education, n (%) 666 (83.25) 109 (85.16) 0.589
Maternal/obst. diseases, n (%)
Preeclampsia 3 (60) 2 (40) 0.163
Gestational diabetes 66 (77.60) 19 (22.40) 0.016
Hypothyroidism 41 (83.70) 8 (16.30) 0.595
Maternal smoking, n (%) 10 (58.80) 7 (41.20) 0.005
Weight loss at discharge (% birth wight), mean + SD 53724 6.41+2.59 0.0001
Postnatal lactation counceling, n (%)
Face-to-face 134 (84.30) 25 (15.70) 0.434
By phone 360 (83.90) 69 (16.10) 0.059
EMS: Formula milk supplementation, ART: Assisted-reproductive technique, GDM: Gestational diabetes mellitus, NSVD: Normal spontaneous vaginal delivery, C/S: Cesarean
delivery, GW: Gestational week, AGA: Appropriate for gestational age, SGA: Small for gestational age, LGA: Large for gestational age, SD: Standard deviation

loss relative to birth weight at discharge was mean
346+1.68% in vaginally delivered neonates and
6.64+2.04% in C/S delivered neonates. C/S delivery is
significantly higher in group 2 neonates. When group 1
and 2 neonates were compared, FMS was significantly
higher in those with gestational age <37 weeks, birth
weight <2500 gr and SGA neonates. The investigated
factors that should affect FMS are summarized in
Table 2. To determine the factors affecting the need for
FMS, Backward Stepwise Logistic regression analysis
was performed with variables: Pregnancy with ART,
multiple pregnancy, maternal age, birth weight <2500
gr, gestational age <37 weeks, GDM, smoking, C/S
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delivery and % weight loss at discharge. The results
were summarized in Table 3.

Discussion

In our study, we investigated the reasons for
providing FMS and the risk factors that increase FMS
during postnatal hospital follow-up in our baby-
friendly certified hospital. While breast milk
insufficiency was determined as the most common
cause for FMS, as a result of Backward Stepwise
Logistic regression analysis, pregnancy with ART,
birth weight less than 2500 g, GDM, smoking mother
and multiple pregnancy were determined as potent
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Table 3. Risk factors for formula milk supplementation of newborn infants during hospital stay

Risk factors OR (95% CI) p
Prematurity (GW<37 weeks) 0.79 (0.38-1.64) 0.531
Low birth weight (<2500 gr) 0.17 (0.07-0.44) 0.0001
% weight loss at discharge 1.1 (0.97-1.23) 0.129
Infant of a multiple pregnancy 0.09 (0.04-0.23) 0.001
Maternal age 1(0.95-1.06) 0.935
Pregnancy with ART 0.36 (0.2-0.65) 0.001
Maternal smoking 0.13 (0.05-0.35) 0.0001
CS delivery 0.57 (0.28-1.16) 0.121
Gestational diabetes 0.43 (0.22-0.83) 0.012

OR: Odds ratio, CI: confidence interval. OR, 95% CI and p values were estimated using multivariable (logistic regression models), FMS: Formula milk supplementation, ART:
Assisted-reproductive technique, GDM: Gestational diabetes mellitus, C/S: Cesarean section

factors on FMS. Rates of breastfeeding initiation vary
widely around the world; the ratio is nearly 99% in
Norway, Denmark and Japan, 90% in Germany and
74.6% in United States (10). According to Turkey
Demographic Health Survey 2013 results, the ratio is
around 70% with the efforts of healthcare professionals
in our country (11). There is no significant change in
2018 survey results; 71.3% of neonates are breastfed
within the first hour of life and unfortunately 41.7% of
neonates are given fluids or foods other than breast
milk in the first three days of life (12). In our study,
each neonate was started to be breastfed as soon as
possible, 86.22% of the neonates were exclusively
breastfed at discharge while 13.78% of neonates were
both breastfed and formula milk supplemented. In
hospital FMS may affect milk production. Formula
milk is usually supported in larger amounts than
required, so an infant supplemented with formula
milk, suckles less and prolactin secretion in the mother
reduces. FMS decreases breastfeeding, the amount of
milk removed and production of milk (13). Determinant
factors in FMS during hospital stay are investigated in
many studies. One of the associated factor is delivery
mode. FMS is hihger among C/S delivered neonates
during postnatal hospital stay in a study performed in
New York hospitals (14). In the study of Chen et al.
(15), it was found that the rate of FMS during hospital
follow-up was 3.5 and the delay in breastfeeding
initiation was 6.5 fold higher in C/S delivered neonates.
Similarly, 88.28% of FM supplemented neonates were
delivered by C/S in the present study. C/S delivery
delays the initiation of breastfeeding; possible causes
are seperation of mother-infant dyads for postoperative

care (16,17), feeling more pain than those who
delivered by vaginally, exposure to anesthesia during
C/S delivery, difficulty to find a comfortable position
for breastfeeding due to abdominal incision (15). So
elective C/S delivery should be avoided, mother-infant
meeting should be arranged as soon as possible after
delivery, FMS should be prevented during hospital
stay unless there is a medical indication. Kalmakoff et
al. (18) reported that contrary to many studies, they did
not detect C/S delivery as a risk factor for FMS. They
thought that this may be related to providing mother-
infant contact as soon as possible and stated that in the
study period 95% of neonates achieved skin to skin
contactin an hour after delivery. So health professionals
play a significant role for initiating and maintaining
breastfeeding. Ragusa et al. demonstrated that private
hospitals with hotel comforts did not increase the
percentage of breastfeeding. They found that the only
variable that affected exclusively breastfeeding among
various hospitals was the presence of midwifes trained
lactation counseling in nursery (17,19). Higher
exclusive breastfeeding rates at discharge in our
private university hospital although it has hotel
comforts, comparison to national data may be the
presence of trained health professionals including
attending pediatricians in human lactation and infant
care who provides support one to one before and after
birth and also post discharge. Parry et al. (20)
demonstrated that while C/S delivery, assisted vaginal
delivery (forceps/suction) and birth weight less than
3250 gr increased FMS, initiation of breastfeeding in
the delivery room decreased it. In the same study, it
was observed that those who were fed only breast milk
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for the first 24 hours of life had longer breastfeeding
duration than those who received any amount of
formula milk. In the study of Boban and Zakarija-
Grkovi¢ (21), it was determined that 62.8% of neonates
were given formula milk supplementation during
hospital follow-up and while formula milk was
supplemented by cup-feeding in %97 of neonates,
bottle was used in 3% of neonates. The most common
cause for FM supplementation was breast milk
insufficiency (49.8%); other causes were crying
neonate (35.5%), feeling pain/weakness following c/s
delivery (11.5%), weight loss (10.6%), and nipple
soreness (10.1%). In the study of Chantry et al. (9), the
rate of providing FMS during hospital follow-up was
47% among women who were first-time mothers and
intended to breastfeed their babies exclusively. The
most common reasons were insufficient breast milk
and inadequate suckling of infants. In the same study,
it was determined that when FMS was given with a
bottle instead of other alternative methods during
hospital follow-up, the rate of exclusive breastfeeding
between 30 and 60 days of life was significantly lower.
In our study, the rate of FMS during hospital follow-up
after birth was 13.78%, and was mostly given with a
cup in accordance with the recommendations of the
WHO and UNICEF. The most common causes for
supplementation were breastmilk insufficiency
(47.66%), weight loss (21.88%) and hypoglycemia
(17.19%).In the literature, maternal obesity, gestational
age below 40 weeks according to some studies and
less than 37 weeks in others and birth weight below
2500 grams have been identified as risk factors for
FMS (4,18,22). Being born at 37-39 weeks of gestation
was reported as a risk factor for breastfeeding failure,
even in countries with high breastfeeding initiation
rates (23,24). This situation should be considered in
pregnant women who will be decided to have labor
induction or elective C/S before 39 weeks and the
potential negative effects on breastfeeding should be
shared with the mothers. Similarly, in our study, FMS
was found to be significantly higher in neonates born
with gestational age below 37 weeks, birth weight less
than 2500 grams, and SGA. Neonates born with ART
are more exposed to obstetric complications and
perinatal adverse outcomes such as C/S delivery,
premature birth, low birth weight and perinatal
mortality (25). Fisher et al. (26) reported that anxiety
and breastfeeding difficulties were more common in
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mothers who became pregnant with ART. Monti et al.
(27) determined that anxiety and emotional fragility
were higher in women who became pregnant with
ART and this situation increased the risk of depression
and affected the mother-infant relationship negatively.
The study of Castelli et al. (28), which investigated the
maternal factors that negatively affect the decision of
breastfeeding among women who became pregnant
with ART, identified 3 factors; long duration of
infertility (longer than two years), C/S delivery and
formula-fed mothers as newborns. In the same study,
the mean age of mothers at birth was 32.7+4.5 years,
and the rate of delivery by C/S was 42%. In our study,
the mean age of mothers who conceived spontaneously
was 32.94+4 28 years, while the mean age of mothers
who became pregnant with ART was 36.60+5.60 years
(p=0.0001). Also, C/S delivery (n=108, 84.37%) and
FMS were significantly higher in ART pregnant
women (p=0.0001). The reasons for the higher rate of
FMS in ART pregnancies may be that most of them are
first-time mothers therefore, they have no previous
breastfeeding experience and are more anxious about
baby care and also the rate of C/S delivery is higher.
One of the factors that may affect exclusively
breastfeeding is smoking (13,29,30). In our study,
FMS was significantly higher in neonates of smoking
mothers. Smoking mothers may have little desire to
ask for support to breastfeed because they may think
that it is not healthy to breastfeed in their case and
have a fear to get negative reaction from doctors and
other health professionals. GDM has long and short
term effects on both mother and infant. Fetal exposure
to GDM is related to macrosomia, shoulder dystocia
and neonatal hypoglycemia in short term and obesity,
high blood pressure and impaired glucose tolerance in
long-term period (31-33). Potential benefits of
breastfeeding for mothers with GDM are improved
glucose tolerance, improved insulin sensitivity and
reduction of type 2 diabetes incidence; benefits for
children are listed as reduced body mass index in early
infancy and childhood and reduced prevelance of type
2 diabetes (31). Altough several advantages of
breastfeeding, women with GDM have low
breastfeeding rates than women without GDM. One of
the studies demonstrated that women with GDM
breastfed less compared to counterparts without GDM
at hospital discharge (34). Haile et al. (35) also reported
lower exclusive breastfeeding rates at hospital
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discharge among US women with GDM. In another
study researchers found a significant association
between GDM and FMS in the first 2 days of life (36).
The possible reasons for lower breastfeeding rates
among women with GDM may be listed as maternal
obesity, higher prevelance of C/S delivery, neonatal
hypoglycemia and inadequate support from health
professionals. Similarly, in our study FMS is
significantly higher in neonates of diabetic mothers.

Study Limitations

One of the limitations of the study is that it is
retrospective, and another is that we do not have
any information about how the infants were fed
after discharge, and how long they were exclusively
breastfed.

Conclusion

As a result, in our study, the main risk factors
affecting the requirement for FMS in hospital setting
after delivery were found to be low birth weight, C/S
delivery, pregnancy with ART, maternal GDM and
smoking. The negative effects of possible risk factors
can be significantly reduced if adequate support is
given to the mother by health professionals after birth,
the hospital’s written breastfeeding policy is followed,
FMS is not given other than medical indications and
breastfeeding counseling continues after discharge.
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Abstract

Introduction: Vitamin B12 deficiency may have serious results and surplus
vitamin may be guiding in the process/follow-up of some diseases. It was aimed to
determine the vitamin B12 level (by retrospective screening) in children without
chronic disease who applied to our outpatient clinic.

Materials and Methods: After excluding acute and chronic diseases, vitamin
B12 levels, age, gender, and the season of presentation were investigated in all
patients who applied to the general pediatric outpatient clinic, only in children with
complaints of fatigue, decreased appetite, and healthy child examination.
Results: Three thousand one hundred and sixty three children were included in
the study. Vitamin B12 deficiency was present in 5.5% individuals, vitamin B12
insufficiency was present in 23.6% individuals, and high vitamin B12 level was
present in 2.1% individuals. The age range with the lowest vitamin B12 levels in
both female and male children was found to be 14-18 years (p<0.001). Vitamin
B12 deficiency and borderline deficiency were mostly seen in August and July
(p<0.001).

Conclusion: Vitamin B12 deficiency and borderline deficiency were observed in
approximately one third of patients, most frequently in the age group of 1-3 years,
and in the adolescent age group in summer season.

Oz

Giris: B12 vitamini eksikligi ciddi sonuglar dogurabilir. Yiiksek B12 vitamini
seviyeleri bazi hastaliklarin takip siirecinde yol gosterici olabilir. Poliklinigimize
bagvuran kronik hastalig1 olmayan ¢ocuklarda vitamin B12 diizeyinin (retrospektif
taranarak) belirlenmesi amagclandi.

Gere¢ ve Yontem: Genel ¢ocuk poliklinigine bagvuran tiim hastalarin dosyasi
retrospektif tarandi sadece halsizlik, istahsizlik sikayeti ile bagvuran kronik
hastalig1 olmayan, saglikli cocuk muayenesi tanili hastalar ¢alismaya alindi.
Bulgular: Calismaya {i¢ bin yiiz altmig ii¢ c¢ocuk dahil edildi. Cocuklarin
%5.5’inde B12 vitamini eksikligi, %23,6’sinde B12 vitamini yetersizligi (sinirda
eksikligi) ve %2,1’inde yiiksek B12 vitamini diizeyi mevcuttu. Hem kiz hem de
erkek cocuklarda vitamin B12 diizeyinin en diisiik oldugu yas araligi 14-18 yas
olarak bulundu (p<0,001). Vitamin B12 eksikligi ve borderline eksikligi en ¢ok
Agustos ve Temmuz aylarinda goriildii (p<0,001).

Sonug¢: B12 vitamini eksikligi ve borderline eksikligi hastalarin yaklagik iicte
birinde, en sik 1-3 yas grubunda ve addlesan yas grubunda yaz mevsiminde
gozlendi.
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Introduction

Vitamin B12, which is required in the healthy
neurometabolic and hematologic processes, is a
cofactor for DNA synthesis, carbohydrate-lipid
metabolism, and purine synthesis (1). Insufficient
vitamin B12 intake with foods, vitamin B12 deficiency
of the mother, use of H2 receptor antagonists or
proton pump inhibitors, malabsorption syndromes
such as atrophic gastritis, pernicious anemia, and
celiac disease, and disorder in intracellular cobalamin
processing may cause vitamin B12 deficiency (2). The
most common reason is the insufficient vitamin B12
intake due to malnutrition (3).

Vitamin B12 deficiency may not give a significant
symptom at the beginning, however, it may cause
discomfort, anorexia, anemia, thrombocytopenia,
pancytopenia, growth retardation, developmental
regression, apathy, weak growth, predisposition to
infections, irreversible damage of the developing
brain, gastrointestinal system findings, intrauterine
deficiency, and congenital anomalies in time (1,2,4).

The recommended daily vitamin B12 intake is 0.4
g for infants aged between 0 and 6 months, 0.5 ug
for infants aged between 7 and 12 months, 0.9 pg for
children aged between 1 and 3 years, 1.2 pg for children
between 4 and 8 years, 1.8 ug for children between 9
and 13 years, and 2.4 g for individuals older than 14
years (1). Vitamin B12 deficiency varies according to
the age, diet, socioeconomic status, gender, and race of
the child and it can be seen at every age (1,5-7).

While vitamin B12 deficiency is seen at the rate of
1-3% in developed countries, it can be seen at the rate
of 40% in developing countries, and 22-66% in poor
regions in terms of socioeconomic aspect (3). Vitamin
B12 deficiency is present in 2.9-25.7% in the world
and 0.03-48.8% in Turkey among all the patients and
healthy individuals (7-9).

High vitamin B12 level related to high haptocorrin
and transcobalamin levels that occur via different
mechanisms such as excess vitamin B12 intake (for
nutritional or treatment purposes), release of vitamin
B12 from the sources in the cases such as liver injuries,
transcobalamin  synthesis  defect, leukocytosis,
hematological malignancies, liver diseases, renal
diseases, autoimmune diseases, and solid tumors may
develop (10).

There is limited data regarding the correlation
between vitamin B 12 deficiency and seasonal changes.
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In our study, vitamin B12 deficiency and seasonal
changes were investigated.

The aim of this study is to retrospectively screen
the vitamin B12 levels in children who do not have
a known chronic disease and come to the outpatient
clinic due to fatigue or loss of appetite. To determine
the frequency of vitamin B12 deficiency, borderline
deficiency, high and normal vitamin values in these
children and to investigate the distribution of these
values according to age, gender, season.

This study screened children without acute or
chronic disease for vitamin B12, unlike previous
studies in Turkey. The number of children whose B
12 level was investigated in this study is higher than
in other studies. B12 levels are evaluated according
to age groups of children aged 0-18 without acute or
chronic diseases. In this way, it gives an idea about
normal, deficient, insufficient, and high vitamin B12
levels. Because they live in the same city, it allows
to compare the B12 levels of children of different
age groups who have a similar diet. B12 levels are
evaluated in children according to the seasons. In this
way, it can be a guide for B12 supplementation with
foods, if necessary, according to the seasons.

Materials and Methods

The hospital where the study was conducted is the
only university hospital in the city. After the approval
of the Erzincan Binali Yiudirim University Ethics
Committee (decision no: 32, date: 16.10.2018), the
files of the patients who applied to the general pediatric
policlinic between 01.01.2012 and 31.12.2018
were retrospectively scanned through the hospital
information system.

Firstly, patients aged 18 years and over, diagnosed
with acute infection and diagnosed with chronic disease
were excluded from the study. Secondly, patients
who had routine blood tests and vitamin B12 levels
were determined. Among these patients who were
evaluated later, those with abnormal liver function
tests, kidney function tests and electrolyte values were
excluded from the study. While some of the patients
had vitamin B12 levels measured at different times,
only the first vitamin B12 levels of the children were
considered from the values at their recurrent arrivals,
and each patient was recorded once. After excluding
chronic and acute diseases from the diagnosis part of
the hospital system and laboratory results, the vitamin
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or plasma vitamin B12 levels were low, vitamin B12 =
is the most commonly used status biomarker. It also é N m
reflects the amount of metabolically active cobalamin, gla & RAERNE lalal & | =
haptocorrin-bound cobalamin, and vitamin BI2 ; E § S gla|a SI3gld @ 2
sources (11). Serum vitamin B12 level was studiedon | 2| 22 =3 Z|B|§|5|3 (x| 2(s| 2 | =
the Siemens Centaur XP Immunoassay System at the = > &8 Sl Il Bl I Ml T N I
hospital. For vitamin B12, values less than 200 pg/mL :h 3
were accepted as deficiency, those at 200-300 pg/mL § « %D
limit as low (insufficiency), those at 301-900 pg/mL as a m g elale PPN N
normal, and more than 900 pg/mL as high (10,12,13). m E _2- 18|z g i E \; " uz
Statistical Analysis E ‘>§ : = % BRI EEEE R
SPSS 22.0 statistics package program was used s -
for data assessment. The descriptive statistics of the E Q
analysis results were given as mean, minimum (min), -“.é 2 s lalalalalalalal 2]
maximum (max) values, and standard deviation for the S E = = EQ g 5 3 g g g é g g
measurement variables, and the percentage (%) and SRS 2 ZiTislelzlelz|e @5
number (n) were given for the qualitative variables. _%D _
The normal distribution of the numerical variables was g R g
assessed by Shapiro-Wilk test. Mann-Whitney U test § o A O T 2 O \
was used if the data were not normally distributed in = _
the comparison of both groups. Kruskal-Wallis test was f‘é . olal~ SRR sl 51 @
used for comparing more than two independent groups. = a 2 |28 3|5 5 E Al = | =
The chi-square test was used for the comparison of = g 8 E R £ & = % gl & | &
qua.hta‘ltlve dgta..T.he value of p<0.05 was accepted as % 8 % 'é é TlelZlelelzigl 9| @
statistically significant. = T ek Racll ok ek Koch Il Bl O
= Sala 2|2
Results g ﬁ.é §§§§§[‘\f§§ .
Of a total of 3163 children included in the study, | & é =1 ] BB i Bt S A R
1634 (51.7%) were girls and 1529 (48.3%) were boys | 2| §5% |=|a|=|S|5|e|n| 22|23
and the average age was 6.8+5.1 (min: 3 days - max: e < E E SRR BRI ERIEL £
179 years). The age average of girls was higher than s 2 gl&8|a lalzsl ol 2 £
the boys. More than half of the children (55.6%) were | 5| 3 e SIS dlslsl 2] 2 ‘EE
aged between 1 aqd 8 years and vitamin B12 was g £ Sl g § a %‘ 2lglel ¢ | o :
assessed in more children in the summer season. Table gl %A 6% |o|=|~|5|q|®|x] b | ¥ |35
1 and Table 2 show age data according to vitamin B12 E £ | 2 é
needs and the application season. g ElEEl E TS| 2| 3|
Median value of vitamin B12 was 374 pg/mL (min. s i R s bl Ml T A ;
65-max. 1747). Vitamin B12 deficiency was present = S 5:
in 173 (5.5%) children, borderline vitamin B12 E 5 %Dg g g g
deficiency was present in 748 (23.6%) individuals, S % gn§‘§g -
normal vitamin B12 level was present in 2177 (68.8%) &= o <s8m E
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— individuals, and high vitamin B12 level was present in
§ 65 (2.1%) individuals. The age range with the lowest
o~ o I A level of vitamin B12 was 14-18 years (p<0.001).

.3~ Vitamin B12 deficiency was seen mostly between 1-3

> ~| ~l | ~| &~ . . . . e
RN ’é‘ SR R= years and borderline vitamin B12 deficiency was seen
gg% E % alz|=lx 2 between 14-18 years. Vitamin B12 deficiency and
borderline vitamin B12 deficiency were seen mostly

a S in summer season according to the seasons. Excess

— m ~ . .

I 2lalalgle vitamin B12 was observed mostly between 1 and 3

ESES MEIEEE years. These findings were statistically significant.

-‘>§ oz = § 3 § § Table 1 and Table 2 show the frequency of vitamin

B12 deficiency, borderline deficiency, excess and
a normal Vitamin B12 values according to gender, age
m S Sl -l | - ~ group, and season, and the median (max-min) values
g 2 O It g of vitamin B12

E- O _2|1¢ITIT|e|e :

SO ~ R . . .

S22z 2|7 gigly The age range with the lowest vitamin B12 levels
Q — — — . .
-2 S E =|S “ in both female and male children was found to be

S between 14 and 18 years (p<0.001). Vitamin B12

"2 S S al = ~| ~| ~ deficiency and borderline deficiency were seen mostly

= % EQ | Sz between 1 and 3 years in girls and between 14 and 18

.d—ﬂ > OO N on N— N— N— N— .

S22z (TIniQles years in boys (p<0.001). Table 3 shows the frequency

of vitamin B12 deficiency, borderline deficiency,

S excess and normal vitamin B12 values based on age

o S A group in girls and boys, and the median (max-min)
values of vitamin B12.

. cl518 =2le Median value of vitamin B12 was at the lowest

= 2 SRS value with 332 pg/mL in August (min 93-max 1145)

| [\l sa) ' | . . _ .

é 5 E |glz|S|g|e and vitamin B12 deficiency was seen mostly in August,
§ £ % B g Tlzlelgls and borderline vitamin B12 deficiency was seen
B Z2ES |0]|S|e|a| mostly in July (p<0.001). Table 4 shows the frequency
.g 2 of vitamin B12 deficiency, borderline deficiency,
g g slalaglele excess and normal vitamin B12 values according to
2 0 g [t R ey e - : :
= 5 PRI ERI Pl Rl ) the months of application, and the median (max-min)
& < E ala|a|ala ’
§“ g = ; ; ;'r. g ; values of vitamin B12.

< N— N—' N— N~—" N—
E s —|e|g|n]|m
= < E RIQ|E|R|& Discussion
,§ Vitamin B12 is important for all ages as of the
g =S o~ ~| ~| = intrauterine period and children are always at risk of
E 5 =S % <l 2 § vitamin B12 deficiency. The main cause of vitamin
2 E 2 elalSl Sl B12 deficiency in the first six months of life is the
i’ Z & SRR . low level of vitamin B12 in breast milk. Infants get
= - g enough vitamin B12 only via breast milk in the first 6
K= _| Bl g g = months of life provided that the mother has no vitamin
§ cé § [‘/E; E E E B12 deficiency. It has been shown that if vitamin B12
> § deficiency is present due to the vegan-vegetarian diet
‘q\') g g of the mother, insufficient vitamin B12 intake via
=) g i foods, or other reasons, infants also have vitamin B12
= 2 s deficiency (2,14-17).

J Curr Pediatr 2023;21:127-34



Sirlicii Kara et al. Vitamin B12 Level in Children 131

Table 3. Vitamin B12 levels by gender and age
B12 B12<200 | B12=201-300 | B12=301-900 | B12 >900
Gender Age (pg/mL) (pg/mL) (pg/mL) (pg/mL) (pg/mL) p
median (min-max) n (%) n (%) n (%) n (%)
0-6 m 357 (134-1038) 7(0.5) 7(0.5) 21 (1.4) 2(0.1) -
7-12m 330.5 (134-1145) 20 (1.3) 37 (24) 77 (5.0) 2(0.1) -
1-3y 411 (100-1309) 24 (1.6) 96 (6.3) 331 (21.6) 20 (1.3) <0.001
48y 422 (65-1392) 11 (0.7) 83 (5.4) 344 (22.5) 8(0.5) -
Gi 9-13y 344 (158-1297) 19(1.2) 80 (5.2) 196 (12.8) 4(0.3) -
14-18 y 303.5 (131-681) 16 (1.0) 53(3.5) 71 (4.6) 0(0.0) -
0-6 m 359 (155-1747) 4(0.2) 14 (0.9) 32 (2.0) 3(02) -
7-12m 369.5 (123-1012) 13 (0.8) 28 (1.7) 80 (4.9) 3(02) -
13y 396 (93-1205) 17 (1.0) 74 (4.5) 307 (18.8) 11 (0.7) <0.001
Boy 48y 424 (136-1239) 8(0.5) 61 (3.7) 356 (21.8) 7(0.4) -
9-13y 341 (128-999) 13 (0.8) 88 (5.4) 214 (13.1) 2(0.1) -
14-18y 302 (97-1466) 21 (1.3) 127 (7.8) 148 (9.1) 3(02) -
m: Month, y: Year, B12: Vitamin B12 levels, max: Maximum, min: Minimum
Table 4. Vitamin B12 levels by month
Season | Month BI2 ile <200pe/ | g15201300 | BI12301- | B125900 ol
me.dlan n (%) pg/mL 900 pg/mL | pg/mL n (%)
(min-max) n (%) n (%) n (%)
' December | 454.5 (157-1747) 2(0.1) 22(0.7) 138 (4.4) 4(0.1) 166 (5.2)
Winter January 381 (161-1044) 9(0.3) 54 (1.7) 213 (6.7) 5(0.2) 281 (8.9)
February 398 (132-1037) 16 (0.5) 65 (2.1) 255 (8.1) 5(02) 341 (10.8)
. March 402.5 (163-1392) 9(0.3) 51(1.6) 236 (7.5) 8(0.3) 304 (9.6)
Spring April 395 (103-1309) 6(02) 45 (1.4) 167 (5.3) 5(02) 223 (7.1)
May 386 (144-1116) 8(0.3) 45 (1.4) 145 (4.6) 5(02) 203 (6.4)
June 354 (97-1321) 20 (0.6) 63 (2.0) 144 (4.6) 3(0.1) 230 (7.3)
Summer Fp o 345.5 (122-1211) 24 (0.8) 116 (3.7) 235 (7.4) 5(02) 380 (12.0)
August 332 (93-1145) 32(1.0) 92 (2.9) 180 (5.7) 6(0.2) 310 (9.8)
September | 333 (131-1249) 20 (0.6) 75 (2.4) 159 (5.0) 3(0.1) 257 (8.1)
Autumn - Fo - ober 354 (65-1053) 15 (0.5) 69 (2.2) 141 (4.5) 5(02) 230 (7.3)
November | 374.5 (143-1466) 12 (0.4) 51(1.6) 164 (5.2) 11 (0.3) 238 (7.5)

B12: Vitamin B12 level, max: Maximum, min: Minimum

The lowest vitamin B12 level is seen in the first
six months of life; then, the level increases gradually,
and peaks around seven years old. As myelinization is
very rapid in the first two years of life, vitamin B12
deficiency in this period may lead to more serious
neurological problems (2).

In the studies conducted in India, one of countries
with high prevalence of vitamin B12 deficiency, it
was found that vitamin B12 deficiency in India was
present in 16% of children in age range of 1 and 6
months and 22-33.7% of children in age range of 1
and 12 months (15-17). The studies conducted in other
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countries revealed that deficiency was found in 9.1-
34.2% of children in age group of 0 and 1 year and in
Turkey, this rate was 39.8% in infants between 6 and
12 months (6,18-21). In the present study, 12.2% of
children aged between 0 and 6 months had deficiency,
23.3% had borderline deficiency, and in the period
between 7 and 12 months when supplementary food
and breast milk were given, 12.7% had deficiency and
25% had borderline deficiency.

In Colombia, Amazon, Brazil, and Nepal, the rate of
vitamin B12 deficiency was 0-30.2% and insufficiency
was 33-52% in children under 24 months (6,18,22);
and in Mexico, Guatemala, and India, this rate was
3.3-36% in 0 and 3 year-old children (6,14,23), and
deficiency of 0.64% was found in 4 and 24 month-old
children (diagnosed with anemia) in Turkey (24). In
the present study, 9.2% of children aged between 0-24
months had deficiency and 24.1% had insufficiency;
4.7% of children aged between 1 and 3 years had
deficiency and 19.3% had borderline deficiency.

Vitamin B12 deficiency can be seen in 8-30% of
children under 6 years and 1.6-32.5% in older children
having a general reluctance to food and selective
eating behaviors (23,25). In the studies on Vitamin
B12 in children under 6 years; deficiency was found
at a rate of 0- 67.2%, insufficiency at 10.7-24.2% in
various countries of the world; and deficiency at a rate
of 23.3% was observed in Turkey (6,17,20,22,23,26).
In the current study, deficiency of 2.6% and borderline
deficiency of 15.9% were found in the period between
24 and 60 months.

When examining level of vitamin B12 in school
age during which dietary habits are affected from
family and the circle, it was observed that vitamin
B12 deficiency was 12-51% in school-age children
in India (27) and 12.01% in Venezuela; vitamin B12
deficiency and insufficiency were 1.7% and 31.5%,
respectively in Amazon and approximately 3% and
20% in Colombia (22); vitamin B12 deficiency was
1.3% in age group of 9-13 years in USA (28); and
vitamin B12 deficiency was 10.8% in 203 children
aged between 9-12 years in Sanlurfa in Turkey (29).
In the present study, it was determined that vitamin
B12 deficiency was 3.9% in school-age children (7-
14 years) and borderline vitamin B12 deficiency was
22.3%.

The pubertal and adolescent age group, covering
the age group of 10-18 years, is the rapid growth

J Curr Pediatr 2023;21:127-34

and development period, and also, the development
of the gray matter of the brain is at its fastest level
during adolescence. Vitamin B12 deficiency, which
develops for various reasons during this period,
may lead to fatigue, nervousness, psychiatric
problems, developmental problems, and mild to
severe neurological and hematological problems.
When vitamin B12 deficiency and insufficiency were
investigated in the pubertal and adolescence periods,
deficiency of 1.3-38% and insufficiency of 2.2-
23% were shown in India, Colombia, and USA, and
deficiency of 10.5% was shown in Turkey (26,28,30).
In the current study, deficiency of 6.7 % and borderline
deficiency of 35.5 % were found in the age period of
10 and 18 years. In the current study, it was observed
that there was a higher rate of vitamin B12 deficiency
in the first 12 months of life and in the adolescence
period compared to other age groups, which was
compatible with the literature.

In the studies conducted in Turkey, frequency of
vitamin B12 deficiency was shown in 0.3-19% of
children, and borderline deficiency was present in
approximately 32% (8,9,21,24). In the current study,
when all the children under 18 years were considered,
there was deficiency of 5.5% and borderline deficiency
of 23.6%.

In the study conducted by Margalit et al. (31),
regarding gender differences, they stated that vitamin
B12 deficiency was high in adult men and this may be
related to the protective effect of estrogen in women,
and the high level of homocysteine seen together low
B12 could be a risk factor for cardiovascular diseases.
In some studies, while the vitamin B12 level was
lower in girls than in boys, statistical significance was
not observed (30), and in some studies, B12 deficiency
was observed more in males and this situation was
associated with the rapid growth of the male gender
(22,27). In the present study, vitamin B12 level was
similar between female and male children. Prevalence
of vitamin B12 deficiency or borderline vitamin B12
deficiency was similar between them (p>0.05).

There is limited data regarding the correlation
between vitamin B12 deficiency and seasonal changes.
In a study it was reported that seasonal change in
vitamin B12 was uncertain. Vitamin B12 was taken
less in winter, which was reflected as a deficiency in
the spring. More vitamin B12 was taken in summer;
therefore there was less vitamin B12 deficiency in
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autumn. B12 turnover has been cited as the reason for
its slowness (32). In the present study, vitamin B12
deficiency was mostly seen in the summer season and
in August.

In three different single-centered studies, high
vitamin B12 levels were found at the rates of 14.5%-
18.5%- 20%. Among the limited number of studies
related to high vitamin B12 level, the prognosis of
such elevations in terms of malignancies and diseases
is investigated (33). High vitamin B12 level is present
in a small number of patients (2.1%) in the current
study.

Study Limitations

Because it was a retrospective study, detailed
information about diet, neuromotor development,
height and weight percentile of many patients could
not be found. Therefore, there is no comparison with
this information.

Conclusion

Vitamin B12 deficiency and borderline deficiency
were seen in about one-third of patients. The most
common groups with vitamin B12 deficiency are
1-year-old age group and the adolescent age group.
Healthy nutrition with a relevant diet is important in
childhood. Deficiency is seen more in summer season.
This may be a supportive finding in terms of vitamin
B12 supplementation in winter. Age and season are
among important factors in vitamin B12 deficiency.
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Oz

Giris: Bu caligmada 0-6 yag arast cocuklarin Denver II ile geligsimlerini
degerlendirmeyi ve sonuclari etkileyen faktorleri incelemeyi amagladik.

Gerec ve Yontem: Siirveyans verisinin analiz edildigi, tanimlayici ve retrospektif
tipteki caligmanin evrenini bir ilce saglik miidiirliigii saglikli hayat merkezine
bagvuran 391 ¢ocuk olusturmustur. Verilerin analizinde SPSS 22.0 paket programi
kullanilmigtir. Verinin degerlendirilmesinde ANOVA, Kruskal-Wallis, Fisher’in
kesin testi, Pearson ki-kare kullanilmis, p<0,05 anlamlilik sinir1 kabul edilmistir.
Bulgular: Calismamiza katilanlarin %49.9’u kiz, yas ortalamasi 3,0+1.4 yil ve
%100’ 0-6 yas araligindadir. Calismanin sonucunda, DGTT 2 test edilen 391
cocuktan 241’1 (%61,6) normal, 53’ (%13,6) siipheli, 97’si (%24.,8) anormal
bulunmugtur. Calismamizda, anne ve baba egitim diizeyinin diismesiyle, annenin
ev hanimi olmastyla ve cocugun cinsiyetinin erkek olmasiyla DGTT 2 sonucunun
anormal ¢ikma olasilig1 arasinda istatistiksel olarak anlamli bir fark bulunmustur
(p<0.05).

Sonug¢: Caligmada cocuklarin dortte birine yakininin anormal gelisim gosterdigi
saptanmustir. Anne ve baba egitim diizeyi, anne meslegi ve cocugun cinsiyeti
cocugun gelisiminde etkili oldugu bulunmustur.

Abstract

Introduction: In this study, we aimed to evaluate the development of 0-6 year old
children with Denver II and to examine the factors affecting the results.
Materials and Methods: The population of the descriptive and retrospective, in
which the surveillance data were analyzed, consisted of 391 children who applied
to healthy life center of district health directorate. SPSS 22.0 package program
was used to analyze the data. The data was examined by using ANOVA, Kruskal-
Wallis, Fisher’s exact test and Pearson chi-square, p<0.05 was considered as
statistically significant.

Results: 49.9% of the participants in our study were girl, average age was 3.0+1 .4
year and 100% was between 0-6 age. As a result of the study, 241 (61.6%) out of
391 children identified with DDST II have been found to be normal, 53 (13.6%) of
them suspicious and 97 (24.8%) children are found to be abnormal. A statistically
significant difference was found between the decrease in the education level of the
parents, the fact that the mother was a housewife and the child’s gender was male
and the probability of abnormal DDST II results (p<0.05).

Conclusion: In the study, it was determined that almost one fourth of the children
showed abnormal development. It has been found that the education level of the
mother and father, the mother’s profession and the child’s gender are effective in
the development of the child.
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Giris

Gelisim fiziksel, biligsel, duygusal ve sosyal
yonleri ile bir biitlindiir (1). Bireyin psikolojik, sosyal
gelisimi ve kisilik 6zelliklerinin temellerinin atildig1
erken cocukluk donemin, yani 0-6 yas arasi cocukluk
caginin olduk¢a 6nemli oldugu bilinmektedir (2).
Cocugun bedensel ve zihinsel gelisiminin en siiratli
oldugu yillar olarak kabul edilen erken cocukluk
donemi “sihirli yillar” olarak nitelendirilmektedir.
Yine bu yillarin ¢ocugun duygusal ve sosyal gelisimi
ile kisiliginin olusumunda en 6nemli basamak oldugu
savunulmaktadir (3.4). Erken c¢ocukluk geligimi
cocuklarin hayatinin erken donemlerindeki fiziksel,
mental ve sosyal gelisimlerini kapsamakta ve bu
gelisimi etkileyebilecek beslenme, saglik, zihinsel
gelisim ve cocuklarin sosyal iletigsimleri icin gerekli
tim girisimleri icermektedir (5). Erken cocukluk
doneminde yapilacak girisimlerin 6nemi erigkin
doneme ve topluma getirecegi faydalarin yani sira
bu donemin, ¢ocuklarin beyin gelisim siireclerindeki
etkisinden kaynaklanmaktadir (6,7). Cocuklarin
biyo-psikososyal ve entelektiiel gelisimleri, cevresel
ve genetik faktorlerden etkilenmektedir. Gelisimi
etkileyen cevresel faktorler icerisinde en onemlisi ise
ailedir (1). Ebeveynlerin ¢ocukla iligkilerinin yant
sira, ebeveynlerin birbirleriyle iligkilerinin de ¢ocuk
tizerinde oldukca fazla etkisi oldugu bilinmektedir
(2,89). Aileler c¢ocuklar1 okula baglayana kadar
cocuklarmin gelisim ve egitimlerinden birinci
derecede sorumludurlar (10). Erken cocukluk
doneminde, cocuklara gelisimsel olarak uygun,
uyaricilar acisindan zengin ve yapilandirilmig
bir cevrede gelisimlerini destekleyici Ogrenme
firsatlar1 sunmanin 6nemi konusunda anne-babalarin
farkindaliklart da giin gectikce artmaktadir (11,12).
Gelismekte olan iilkelerde bes yasin altindaki
cocuklarin onemli bir boliimii yoksullugun yani sira
biligsel, motor ve psiko-sosyal gelisimlerini olumsuz
etkileyen kotii beslenme, yetersiz saglik kosullari
gibi bir¢ok riskle karsilagmaktadir. Literatiirde diigiik
ve orta gelirli iilkelerde yasayan 5 yasindan kiigiik
200 milyondan fazla ¢ocugun oncelikle yoksulluk,
beslenme yetersizlikleri ve kendini gelistirebilme
firsatlarinin yetersiz olmasi nedeniyle, gelisimlerini
tam olarak tamamlayamadiklari bildirilmigtir (13-
15). Cocuk saglig1 izlemi ¢cocugun fiziksel, ruhsal ve
sosyal her tiirlii strese karsi koyabilecek en yiiksek
kapasitede bliylime ve gelismesini saglamak amaciyla
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yapilan tiim girisimleri icermektedir. Saglikli bir
erigkinlik ve hatta yaglilik donemine ulasabilme,
biiyiime ve gelisme donemi olan ¢cocukluk doneminde
alman saglik izleminin kalitesine baglidir (16,17).
Cocuklarda  gelismenin  izlenmesi, normalden
sapmalarin erken taninabilmesi icin gelisimsel tarama
testlerinin diizenli olarak kullanilmas1 gereklidir.
Kiiciik ¢ocuklarin gelisimindeki sapmalart rutin
fizik muayene sirasinda anlamak giictiir. Gelisimsel
bozuklugun varligi genellikle cocukta yiiriimeme,
konugmama gibi belirgin sorunlar ortaya ¢iktiginda ya
da okulda basarisiz oldugunda fark edilir (18). Denver
Gelisim Tarama Testi (DGTT) ilk kez 23 yil 6nce
yaymlandigindan beri, diinya capinda kullanilmig
ve bir¢ok iilkede yeniden standartlagtirilarak Denver
II olarak revize edilmigtir (19,20). Sifir-6 yas grubu
cocuklarin gelisimlerinin degerlendirilmesi ile ilgili
tilkemiz genelinde yapilan caligmalarin sayisi oldukga
azdir. Ozellikle birinci basamak saglik hizmeti sunan
birimlerde bu yonde yapilan calismalar ne yazik ki ¢cok
daha da az sayidadir. Koruyucu hekimlik ve halk sagligi
bakis acisiyla ¢ocuk gelisiminin degerlendirilmesi
hem literatiire katki saglayacak hem de bizden
sonra yapilacak calismalara yol gosterecektir. Bu
calismada bir ilge saghk miidiirliigiine baglh saglikli
hayat merkezine bagvuran 0-6 yas grubu cocuklarin
gelisimlerinin degerlendirilmesi amaglanmuistir.

Gerec ve Yontem

Tanimlayic1 ve retrospektif tipteki aragtirmanin
evrenini 2015 yili Eyliil ay1 ile 2019 yili Temmuz ay1
araliginda Muglailinde Mentese Ilce Saglik Miidiirliigii
Saglikli Hayat Merkezi’ne (SHM) bagvuran 0-6 yas
aras1 391 ¢ocuk olusturmaktadir. Ornek segilmemis,
15 Haziran ile 30 Temmuz 2019 tarihleri arasinda
SHM’ye gidilerek 391 kisinin goriisme formlarmin
tamami arastirmacilar tarafindan incelenmistir.
Aragtirmamizda yiiz ylize gorlisme yoOntemiyle
doldurulmus olan goriisme formu ve dlgekteki veriler
analiz edilmigtir. Bagimsiz degiskenler: Yas, cinsiyet,
kardes sayisi, annenin dogum sirasinda gecirdigi
sorunlar, dogum oOykiisii (normal/sezeryan), dogum
agirlifi, anne siitli alma siiresi (ay), annenin yast,
annenin meslegi, annenin egitim durumu, babanin
yasi, babanin meslegi, babanin egitim durumu alt
basliklarinda irdelenmigtir. Bagimsiz degiskenlerden:
Cocugun yasi; 0-2 , 3-4 ve 5-6 yas olarak 3 gruba,
anne yast; 35 yas ve iistii ile 35 yas alt1 olarak 2 gruba,
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kardes sayisi; kardesi olanlar ve olmayanlar olarak
2 gruba, dogum agirhigs; diisiik dogum agirlig1 olan
2500 gram alti, normal dogum agirlig1 olan 2500-
4000 gram ve yiiksek dogum agirlig1 olan 4000 gram
tizeri olarak 3 gruba (21), dogumda problem &ykiisii;
olanlar ve olmayanlar olarak 2 gruba, dogum 6ykiisii;
normal ve sezaryen olarak 2 gruba, anne siitii alma
siiresi; 6 aydan daha az siireyle anne siitli alanlar ve
6 ay ve daha fazla siireyle anne siitii alanlar olarak
iki gruba (22), anne ve baba egitim durumu; ilkokul,
ortaokul, lise ve {iniversite olarak 4 gruba, anne
meslegi; ev hanimi, biiro, hizmet veya teknik islerde
calisanlar ve profesyonel islerde (doktor, avukat,
miihendis vb.) calisanlar olarak 3 gruba, baba meslegi;
isci, teknisyen, tekniker ve yardimci profesyonel
isler ve profesyonel igler olarak 3 gruba ayrilmistir
(23). Bagimli degisken: Denver Gelisimsel Tarama
Testi 2’ye (DGTT 2) gore cocuk gelisimi durumudur.
Cocuk gelisimi durumu normal, siipheli, anormal alt
bagliklarinda irdelenmistir.

DGTT 2, daha once Tiirk toplumuna uyarlanan
ve standardize edilen DGTT’ nin ayrmtili uygulama
bicimidir. DGTT cocuklarda bulunabilecek gelisimsel
sorunlar1 yakalamada saglik personeline yardimci
olmas1 amaciyla ilk kez 1967 yilinda Frankenburg
ve Dodds tarafindan yaymlanmistir. DGTT, yaygin
kullanim1 sonucunda elde edilen deneyimler 1990
yilinda Frankenburg ve Dodds tarafindan yeniden
gozden gegirilmis, Denver II olusturulmus ve 2009
yilinda Anlar ve ark. (24) tarafindan gozden gecirilip
giivenilirlik ve gecerliligi yapilmistir. DGTT 2, 0-6
yag cocuklarinin gelisimsel degerlendirilmesinde
kullanilan bir tarama testidir. Ozellikle siit cocugunun
gelisiminin izlenmesinde ve gelisimsel sapmalarin
erken taninmasinda 6nemli yeri vardir. Bu sayede
rehabilitasyonun erken donemde baglamasi miimkiin
olmaktadir (25-27). Test, 0-6 yas bebek ve cocuklarin
su andaki gelisimlerini ve becerilerini annelerden ve
anne disinda ¢cocugun gelisimini yakindan takip eden,
cocugu iyi tantyan babalar ya da bakicilardan alinan
bilgiler dogrultusunda degerlendirmektedir. Bu test
cocuklarin ince motor, kaba motor, kisisel-sosyal ve
dil gelisimi alan1 olmak {izere dort boliimde toplanmig
116 maddeden olusmaktadir. Test formunun iistiinde
ve altinda yer alan yasg Olcekleri O ile 6 yas arasini ay ve
yil olarak gostermektedir. Test sirasinda anne ve ¢ocuk
birlikte degerlendirmeye alinir. Test sonunda ¢ocugun
hangi gelisim alanlarinda desteklenmesi gerektigi

ortaya cikar ve testi uygulayan uzman tarafindan
onerilerde bulunulabilir. Teste baglamadan Once
anneye cocugunun dogum tarihi sorulur ve yas ¢izgisi
cizilir. Her boliimde yas cizgisinin tamamen solunda
kalan maddelerden {i¢ tane ve yas ¢izgisinin {istiinden
gectigi maddelerin tiimii uygulanir. DGTT 2 sirasinda
olgular, yasglarina gore yapmalari istenen komutlari
yerine getirmeleri halinde “gecer”, getirmedikleri
takdirde “kalir” yorumu ile degerlendirilmektedir.
Cocuktan veya anneden her alanda ¢ocugun yasina
uygun maddelerde “kalir” cevabii alindiginda test
sonlandirilir. Denver II Geligim Testi sonuglart normal,
anormal ve giipheli olarak siniflandirilmaktadir. Testin
tamaminda hi¢c gecikme maddesi (yas c¢izgisinin
solunda kalan “K” maddesi) yoksa, en fazla bir uyart
maddesi (yas cizgisinin %75-90 araliginda kalan
“K” maddesi) varsa cocuk “normal” iki veya daha
fazla gecikme maddesi varsa “anormal”, yalnizca bir
gecikme ile bir uyart maddesi ya da iki ya da daha fazla
uyart maddesi varsa “siipheli” olarak degerlendirilir
ve cocuga bir sonraki kontrolde tekrar test yapilabilir
(Tablo 1) (28).

Istatistiksel Analiz

Tanimlayic1 istatistiklerden yiizde, ortalama,
ortanca, minimum, maksimum degerler ve standart
sapmalar degerlendirilmistir. Kolmogrov-Smirnov,
Shapiro-Wilk testlerinin yanisira histogram ve diger
gorsel yontemlere gore normal dagilima bakilmistir.
Tek degiskenli coziimlemelerde normal dagilanlar i¢in
ANOVA, normal dagilmayanlar i¢in Kruskal-Wallis,
kategorik degiskenler i¢in ise ki-kare testi yapilmustir.
Verilerin analizinde SPSS 22.0 paket programi
kullanilmig, p<0,05 anlamlilik sinir1 kabul edilmisgtir.

Tablo 1. DGTT 2 test sonucu ve yorumu*

Sonug Yorum

1 uyart Normal
2 uyart Stipheli
2’den fazla uyari Stipheli
1 gecikme Stipheli
1 gecikme + 1 uyart Stipheli
1 gecikme + 1’den fazla uyari Stipheli
2 gecikme Anormal
2 gecikme +1 siipheli Anormal
2’den fazla gecikme Anormal
*(kaynak 28), DGTT 2: Denver Gelisimsel Tarama Testi 2
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Calismadan once Mugla Sitki Kogman Universitesi
Insan Aragtirmalar1 Etik Kurulu’ndan onay alimustir
(onay numarasi: 190107, tarih: 04.07.2019).

Bulgular

Calismamiza katilan  ¢ocuklarin  tanimlayict
ozellikleri incelendiginde; katilimcilarin  %350,1°1
erkek, yas ortalamasi 3,014 yil, anne yas

ortalamast 32,5+5,1 yil (min. 21,0, maks. 48,0),
baba yas ortalamasi 36,3+5,8 yil (min: 22,0, maks:
58,0), ortalama dogum agirhigr 3252,6+535,1 gram
(min: 1200, maks: 5000 gr), anne siitli alma siiresi
ortalama 17,0+8,8 aydir. Dogum sirasinda herhangi
bir problem yasamayanlarin siklig1 %742, sezaryenle
doganlarin siklig1ise %80,3 tiir. Cocuklarm annelerinin
%11 .31 1lkokul, %7°s1 ortaokul, %28,7°si lise, %53’
tiniversite mezunu, babalarinin ise %16.4°i ilkokul,
%5 ,7°s1 ortaokul, %26 4’1 lise, %51,5°1 ise iiniversite
mezunudur. Cocuklarin annelerinin  %48,3’ii ev
hanimi, %31,2’si biiro, hizmet veya teknik islerde, %20
5’1 ise profesyonel islerde (doktor, avukat, miihendis
vb.), babalarinin %61,5’1 is¢i, %1941 profesyonel,
%19,1’1ise teknisyen, tekniker ve yardimc1 profesyonel
islerde caligmaktadir (Tablo 2). Katilimcilarin DGTT
2 sonuglarmma bakildiginda ise %61,6’s1 normal,
%13,6’s1 siipheli %24,8’1 anormal bulunmustur.
DGTT 2 sonuglariin gelisimsel ozelliklerine gore
alt gruplarina bakildiginda katilimcilarin kaba motor
gelisimi %52’si normal, %39,3’ii gecikme, %8,7’si
uyarti, dil gelisimi %48,7’si gecikme, %37,3’li normal,
%14’1 uyari, ince motor gelisimi %73,3’d normal,
%20’si gecikme, %6,7’si, uyarl, kisisel-sosyal gelisimi
%46’s1 gecikme, %45,3’li normal, %8,7’si uyari olarak
bulunmustur (Tablo 3). Tek degiskenli ¢coziimlemelerde
anne egitim diizeyi, baba egitim diizeyi, anne meslegi
cinsiyet ve yas degiskenleri ile DGTT 2 sonucu
arasinda istatistiksel olarak anlamli fark bulunmustur.
DGTT 2 sonucunun anormal ¢ikma olasilig1 0-2 yas
cocuklarda %19,7, 3-4 yas cocuklarda %298, 5-6
yas ¢ocuklarda %?20,6 olarak bulunmustur. Ug-4 yas
grubu ¢ocuklarda DGTT 2 sonucunun anormal ¢ikma
olasilig1 diger yas gruplarina gore istatistiksel olarak
anlamli 6l¢tide artmigstir (p=0,027). DGTT 2 sonucunun
anormal c¢ikma olasiligi erkek cocuklarinda %31.6,
kiz ¢ocuklarinda %17,9 olarak bulunmustur. DGTT 2
sonucunun anormal ¢cikma olasilig1 erkek cocuklarinda
kiz ¢ocuklarina gore istatistiksel olarak anlamli 6l¢iide
artmistir (p=0,03). DGTT 2 sonucu anormal olanlar
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Tablo 2. Cocuklarin sosyo-demografik 6zelliklerine gore

dagilimi

T Sayr | Yiizde
Sosyo-demografik ozellikler (n) (%)
Yas (n=391)
0-2 yas 132 338
3-4 yas 191 488
5-6 yas 68 174
Cinsiyet (n=391)
Erkek 196 50,1
Kadm 195 499
Anne yas1 (n=371)
<35 yas 258 69,5
=35 yas 113 30.5
Kardes durumu (n=371)
Var 188 48,1
Yok 203 519
Dogum agirlig1 (n=375)
Diisiik 27 72
Normal 331 88,3
Yiiksek 17 45
Dogumda problem &ykiisii (n=391)
Var 101 25.8
Yok 290 742
Dogum oykiisii (n=381)
Normal 75 19,7
Sezaryen 106 80,3
Anne siitii alma siiresi (n=381)
6 aydan az 53 139
6 ay ve lizeri 328 86,1
Anne egitim durumu (n=373)
ilkokul 42 11,3
Ortaokul 26 70
Lise 107 28,7
Universite 198 53,0
Babanin egitim durumu (n=371)
Tlkokul 61 16,4
Ortaokul 21 5,7
Lise 98 264
Universite 191 51,5
Anne meslegi (n=365)
Ev hanimi 176 483
Biiro, hizmet veya teknik igler 114 31,2
Profesyonel isler (doktor, avukat, miihendis vb.) | 75 20,5
Baba meslegi (n=325)
Isci 200 615
Teknisyen, tekniker ve yardime1 profesyonel 62 19,1
Profesyonel isler (doktor, avukat, miihendis vb.) | 63 194
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Tablo 3. Cocuklarin DGTT 2 6zelliklerine gore dagilimi

DGTT 2 | Say1 () | Yiizde (%)
DGTT 2 sonucu (n=391)

Normal 241 61,6
Siipheli 53 13,6
Anormal 97 24.8

DGTT 2 alt gruplar1 (n=150%)

Kaba motor geligimi

Normal 78 52,0
Uyari 13 8,7
Gecikme 59 393
Dil gelisimi

Normal 56 373
Stipheli 21 14,0
Anormal 73 487
Ince motor geligimi

Normal 110 733
Stipheli 10 6,7
Anormal 30 20,0
Kisisel-sosyal gelisimi

Normal 68 453
Stipheli 13 8,7
Anormal 69 46,0

DGTT 2: Denver Gelisimsel Tarama Testi 2, *DGTT 2 alt gelisim basamaklari
sonucu siipheli veya anormal olanlarda incelenmigtir

anne egitim diizeyi ilkokul olanlarda %452, ortaokul
olanlarda %34.,6, lise olanlarda %26,2, iiniversite
olanlarda %18,2 bulunmustur. Calismamizda anne
egitim diizeyi azaldikga DGTT 2 sonucunun anormal
citkma olasilif1 istatistiksel olarak anlamli Olciide
artmistir (p=0,02). DGTT 2 sonucu anormal olanlar
baba egitim diizeyi ilkokul olanlarda %39,3, ortaokul
olanlarda %28.,6, lise olanlarda %?25.,5, iiniversite
olanlarda %18,8 olarak bulunmugtur. Baba egitim
diizeyi azaldikca DGTT 2 sonucunun anormal ¢ikma
olasilig1 istatistiksel olarak anlamli oOlclide artmistir
(p=0,014). DGTT 2 sonucu anormal olanlar annesi
ev hanimi olanlarda %33, biiro, hizmet sektorii veya
teknik islerde caligsanlarda %19,3, profesyonel islerde
calisanlarda %13,3 olarak bulunmustur. Annesi ev
hanimi olanlarda diger meslek gruplarina gore DGTT 2
sonucunun anormal ¢ikma olasilig istatistiksel olarak
anlamli 6l¢tide artmigtir (p=0,03). Cocuklarin dogum
agirligi, dogumda herhangi bir problem yagsamis olma
durumlari, dogum 6ykiisii, kac ay anne siitii aldig1,anne

yasi, baba yasi, baba meslegi ile DGTT 2 sonucunun
anormal olmasi arasinda istatistiksel olarak anlamli bir
fark bulunamamistir (p>0,05) (Tablo 4).

Tartisma

Yapilan c¢alismalarda DGTT 2 sonucu anormal
olanlarin siklifi %3.,5 ile %31,1 arasinda oldugu
goriilmiistiir. DGTT 2 sonucu normal olanlarin siklig1
%359 ile %829 arasinda, siipheli olanlarin siklig
ise %13,6 ile %37 arasinda dagilim gostermektedir
(16,29-35). Yontemler, tan1 kriterleri, etnik koken,
popiilasyonun yas farkliliklari, sosyo-ekonomik
durum gibi birgok nedenden dolayi iilkeler arasinda
gelisimsel  gerilik/engellilik  sikliginin  dogrudan
karsilagtirilmast miimkiin olmasa da, bu sikligin
kiiresel diizeyde artma egiliminde oldugu yapilan
bir¢cok epidemiyolojik calismada gosterilmistir (36).
Bizim ¢alismamizda DGTT 2 sonucu anormal, normal
ve stipheli ¢ikanlarin sikligi literatiirde verilen dagilim
araliginda bulunmustur. Bizim ¢calismamizdaki DGTT
2 sonucu anormal c¢ikanlarin sikligi literatiirdeki
caligmalarin {ist sinir degerine daha yakin (%?24.9),
DGTT 2 sonucu normal ¢ikanlarin siklig1 literatiirdeki
calismalarin ortalama degerine daha yakin (%61,6)
ve DGTT 2 sonucu siipheli ¢ikanlarin sikliginin ise
alt sinir degerine esit (%13,6) oldugu goriilmiistiir.
Calismamizin ~ sonucunda  silipheli  ¢ikanlarin
sikliginin alt simir degerine esit olmasinin nedeni;
bizim ¢aligmamizda siipheli ¢ikan ve tekrar kontrole
cagrilan katilimcilarin = sadece sonuncu DGTT
2 testi degerlendirmeye alinirken, literatiirdeki
baz1 caligmalarda ise son DGTT 2 test sonucuyla
birlikte daha 6nceki sonuglarinin da ¢aligmaya dahil
edilmesiyle agiklanabilir. Boo ve ark.’nin (37) yapmis
oldugu ¢calismada DGTT 2 alt bagliklart irdelendiginde,
gecikme siklig1 en yiiksek olan alt baglik kisisel-sosyal
gelisim bulunmustur. Giiven ve ark.’nin (16) yapmis
oldugu calismada gecikme siklig1 en yiiksek olan
DGGT 2 alt baghg: dil gelisimi ve ardindan kisisel-
sosyal gelisim bulunmugtur. Celikkiran ve ark.nin
(34) yaptig1 bagka bir calismada da DGTT 2 alt
bagliklarindan gecikme ve siipheli siklig1 en yiiksek
cikan dil gelisimi olmustur. Bizim c¢alismamizin
sonucunda da literatiirle benzer olarak gecikme ve
siipheli siklig1 en yiiksek olan alt bashklar kigisel-
sosyal gelisim ve dil gelisimi olarak bulunmustur.
Bizim c¢alismamizda 3-4 yas araliginin DGTT 2
sonucunun anormal c¢ikmasi igin bir risk faktori
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Tablo 4. Cocuklarin sosyo-demografik ozellikleri ile DGTT 2 sonuglar1 arasindaki iligki

‘ Normal (%)

| Siipheli (%)

Sosyo-demografik ozellikler Anormal (%) p
Yas (n=391)
0-2 yas 68,9 114 19,7
3-4 yas 534 16,8 298 0,027%
5-6 yas 70, 8.8 20,6
Cinsiyet (n=391)
Erkek 53,6 14,8 31,6
0,003*
Kadin 69,8 123 179
Anne yas1 (n=371)
<35 yas 624 14,7 229
0,501
>35 yag 593 124 28,3
Kardes durumu (n=371)
Var 60,1 12,2 27,7
0,409%*
Yok 63,0 14,8 222
Dogum agirligi (n=375)
Diisiik 55,6 74 37,0
Normal 619 14,2 239 0,791%*
Yiiksek 648 17,6 17,6
Dogumda problem &ykiisii (n=391)
Var 60,4 11,9 27,7
0,676%*
Yok 62,1 14,1 238
Dogum 6ykiisii (n=381)
Normal 613 20,0 18,7
0,153%
Sezaryen 61,8 124 258
Anne siitii alma siiresi (n=381)
6 aydan az 54,8 94 358
- 0,099%
6 ay ve lizeri 63,1 143 22,6
Anne egitim durumu (n=373)
Ilkokul 429 11,9 452
Ortaokul 50,0 154 34,6
- 0,002%*
Lise 61,7 12,1 26,2
Universite 66,6 152 18,2
Babanin egitim durumu (n=371)
Tlkokul 47,6 13,1 393
Ortaokul 57,1 143 28,6
. 0,014%*
Lise 61,2 133 255
Universite 66,5 14,7 18,8
Anne meslegi (n=365)
Ev hanim 52,3 14,7 33,0
Biiro, hizmet veya teknik igler 70,2 10,5 193 0,003*
Profesyonel igler (doktor, avukat, miihendis vb.) 694 173 133
Baba meslegi (n=325)
Isci 58,0 14,0 28,0
Teknisyen, tekniker ve yardimci profesyonel 67,7 12,9 194 0,315%*
Profesyonel isler (doktor, avukat, miihendis vb.) 65,1 143 20,6

DGTT 2: Denver Gelisimsel Tarama Testi 2, *Pearson ki-kare testi, **Egimde ki-kare testi
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oldugu bulunmustur. Celikkiran ve ark.’nin (34) ve
Dogan ve Baykog¢’un (35) yaptig1 bagka caligmalarda
da cocugun yasiyla DGTT 2 sonucunun anormal
cikmasi arasinda istatistiksel olarak anlamli bir iligki
bulunmugtur. Literatiirdeki caligmalarin sonuclari
bizim ¢alisgmamizin sonucuyla uyumludur.
Calismamizda erkek cinsiyetin DGTT 2 sonucunun
anormal c¢ikmasi igin bir risk faktorii oldugu
bulunmustur. Literatiirde yapilan bir¢cok caligmada
cocugun cinsiyetinin erkek olmasiyla DGTT 2
sonucunun anormal ¢ikmasi arasinda istatistiksel
olarak anlamli bir iligki bulunmustur (30,34,35,37).
Bazi caligmalarda ise cocugun cinsiyetiyle DGTT 2
sonucu arasinda istatistiksel olarak anlamli bir iligki
bulunamamistir (16,32,33). Bizim c¢alismamizdaki
bulgulara benzer olarak iilkemizde ve {iilkemiz
disinda yapilan diger calismalarin ¢ogunda, ¢cocugun
cinsiyetinin erkek olmasi DGTT 2 testinin anormal
ctkmast i¢in bir risk faktorii olmustur. Bunun nedeni
kizlarin erkeklere gore sosyal 6grenme becerilerinin
daha gelismis olmasi1 olabilir (38). Brito ve ark.’nin
(39) yapmis oldugu baska bir calismada erkek
cinsiyet, erken c¢ocukluk doneminde kognitif ve
noromotor gelisim geriligi ile iligkili bulunmugtur.
Kiz c¢ocuklarinin kisisel-sosyal ve dil gelisiminin
erkek cocuklarina gore daha hizli olmasi da yine bu
farkin nedenlerinden biri olabilir (40-43). Bizim
calismamizda anne egitim diizeyinin ylikselmesiyle
DGTT 2 sonucunun normal c¢ikmasi arasinda
istatistiksel olarak anlamli bir iligki bulunmustur. Boo
ve ark.’nin (37) yapmis oldugu ¢alismada da annenin
egitim diizeyinin yiikselmesiyle DGTT 2 sonucunun
normal c¢ikmasi arasinda istatistiksel olarak anlamli
bir iliski bulunmustur. Literatiirde yapilan bircok
calismada anne egitim diizeyinin yilikselmesiyle DGTT
2 sonucunun normal ¢ikmasi arasinda istatistiksel
olarak anlamli bir iligki bulunmustur (16,33,34).
Bu calismalarin disinda bazi calismalarda ise anne
egitim diizeyiyle DGTT 2 sonucu arasinda istatistiksel
olarak anlamli bir iligki bulunamamistir (16,32,44).
Ulkemizde ve diger iilkelerde yapilan ¢alismalarin
cogunda bizim bulgularimiza benzer olarak anne egitim
diizeyinin diisiik olmasinin DGTT 2 testinin anormal
ctkmast icin bir risk faktorii oldugu bulunmustur.
Bunun nedeni diisiik egitim diizeyine sahip annelerin
cocugun gelisim siirecinde yiiksek egitim diizeyine
sahip anneler kadar bilgi sahibi olmamasi olabilir.
Beck’in (45) ve Burchinal ve ark.’nin (46) yaptiklari

calismalarda annenin katiliminin ¢ocuk gelisimi icin
onemli bir faktdr oldugunu vurgulanmistir. Bizim
calismamizda baba egitim diizeyinin yiikselmesiyle
DGTT 2 sonucunun normal ¢ikmasi arasinda anlamli
bir iliski bulunmustur. Literatiirde yapilan calismalar
calismamizi destekler niteliktedir (16,33,34). Costa
ve ark.’nin (44) yaptiklar: bir calismada ise babanin
egitim diizeyinin azalmasi ile Denver test sonucunda
dil alaninda gecikme olmasi arasinda istatistiksel
olarak anlamli bir iligki bulunmugtur. Bu ¢aligmalarin
disinda, Kahraman ve ark.’nin (32) yapmis oldugu
bir ¢aligmada ise, babanin egitim diizeyi ile DGTT
2 sonucu arasinda istatistiksel olarak anlamli bir
iligki bulunamamuigtir. Bizim calismamizda ve diger
arastirmalarin ¢ogunda babanin egitim diizeyinin
azalmasit DGTT 2 sonucunun anormal ¢ikmasi i¢in
bir risk faktorii bulunmustur. Bunun nedeni babanin
egitim diizeyi artikca daha demokratik ve esnek
bir cinsiyet roliine sahip olmasi ve cocuk gelisimi
konusunda kendini daha yeterli gordiigii icin ebeveyn
sorumlulugunu daha ¢ok almasi olabilir (47-49). Bizim
calismamizda annenin c¢alisiyor olmasi durumuyla
DGTT 2 sonucunun normal ¢ikmasi arasinda
istatistiksel olarak anlamli bir iligki bulunmugtur.
Giiven ve ark.’nin (16) yaptig1 bir calismada, annenin
calistyor olmast durumuyla DGTT 2 sonucunun
normal ¢ikmasi arasinda istatistiksel olarak anlamli bir
iliski bulunmustur. Demiriz ve Dinger’in (50) yapmis
oldugu diger calismada calisan annelerin ¢ocuklarinin
yemek yeme, yardimsiz giyinme, diizenli olma, tuvalet
aligkanlifin1 kazanma, gibi 6z bakim becerilerinde
daha bagarili olduklart saptanmistir. Bu ¢alismalara zit
olarak Bang’1n (33) ve Costa ve ark.’nin (44) yaptiklar1
calismalarda ise annenin ¢alisma durumu ile DGTT 2
sonucu arasinda istatistiksel olarak anlamlt bir iligki
bulunamamistir. Anne egitimi, baba egitimi ve anne
meslegi ayni zamanda cocugun ailesinin sosyo-
ekonomik diizeyini de belirleyen 6nemli belirte¢lerdir.
Bu belirtegler ile DGTT 2 testi arasinda anlamli bir
iliskinin bulunmasi, sosyo-ekonomik diizeyin cocugun
geligimi iizerinde etkili oldugunu gostermektedir.

Caligmanmin Kisithiliklar:

SHM’ye bagvuran c¢ocuklarin tiimiine DGTT 2
testi yapilmadigindan dolayi, sadece DGTT 2 testi
yapilan ¢ocuklarin calismaya dahil edilebilmesi
ve tarama testi diginda gelisimin diger testlerle ve
izlemle takip edilmemis olmasi c¢alismamizin en
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onemli kisitliligidir. Bunun yaninda aragtirmamizda
bazi cocuklarin kayit formlarinda ulasilamayan
ve eksik veriler olmustur. Bu nedenle bazi
degiskenlerimizin (n) degeri farkli ve toplam bagvuran
kisi sayisindan az olmustur. Calismamizin bir diger
kisitliligr ise calismamizda sonuglart anormal ¢ikan
cocuklarin cocuk psikiyatrisine yoOnlendirildikten
sonraki sonuglarmin bilinmemesidir. Ayrica testin
yapildig1r merkezin ilge ile simirli olmasi, sezaryenle
doganlarin sikligimin %80,3 olmasi gibi nedenler bu
caligmanin sonuclarinin  genellestirilmesinde diger
kisitlilik olusturmaktadir. Sadece yapildig1 merkezin
ozelliklerini yansitmaktadir.

Sonuc¢

Calismamizin en O©nemli sonucu c¢ocuklarin
dortte birine yakiinin anormal gelisim gosterdiginin
saptanmasidir. Geligim geriliginin en fazla yasandigi
alt bagliklarin kisisel-sosyal gelisim ve dil gelisimi
olmast calismamizin diger sonuclaridir. Ayrica
cocugun yasinin 3-4 yas araliginda, cinsiyetinin erkek,
anne ve baba egitim diizeyinin diisiik, anne mesleginin
ev hanimi olmasinin ¢ocugun gelisim geriliginde etkili
oldugu bulunmustur. IIk 6 yas gocuklarin gelisimi
icin 6nemli bir donemdir. Bu dénemde cocuklarin
gelisimsel geriligi acisindan gozden kagirilacak
gelisme gerilikleri ileride cocuklarin yagsamlarinda ¢ok
ciddi problemlere yol agabilmektedir. Bu acidan aile
hekimliklerine kayitli 0-6 yas arasi ¢ocuklarin gelisim
takip programlarina dahil edilmeleri Onemlidir.
Gelisimsel gerilik riski tasiyan cocuklarin erken
donemde belirlenmesi icin koruyucu saglik hizmetleri
kapsaminda tarama ¢aligmalarinin yayginlagtirilmast,
aileye nitelikli rehberlik hizmetlerinin verilmesi,
erken miidahale hizmetlerinin sunulmasi ve iligkili
politikalarin gelistirilmesi 6nem tagimaktadir. Ayrica
tiim toplumun ve dolayisiyla ailelerin sosyo-ekonomik
ve egitim diizeyinin ylikseltilmesi de ayni sekilde
cocuklarin gelisimini olumlu yonde etkileyecektir.
Burada hekimlere diigen gorev de 6zellikle 0-6 yas
grubundaki ¢cocuklara biitiinsel bir gézle yaklagmalart,
sadece yakimmalarint degil sosyal, fiziksel ve akil
saglig1 acidan gelisimlerini de degerlendirmeleridir.
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Giris: Diinya Saglik Orgiitii tarafindan alt solunum yolu enfeksiyonlari (ASYE);
brongiolit ve pnomoniler ¢ocukluk ¢aginda tiim diinyada en 6nemli morbidite ve
mortalite sebeplerinden biri olarak tanimlanmaktadir. Bu ¢alisma ASYE geciren
6-24 ay arasinda olan cocuk hastalarda D vitamini diizeyi ve demir eksikliginin
hastaligin klinik seyrindeki oneminin saptanmasi ve degerlendirilmesi amaciyla
yapilmusgtir.

Gerec ve Yontem: Calismaya Eyliil 2019-Aralik 2021 tarihleri arasinda Necmettin
Erbakan Universitesi Meram Tip Fakiiltesi Cocuk Saglig1 ve Hastaliklar1 Anabilim
Dali’na bagvuran ¢ocuk servislerinde ASYE nedeniyle yatisi olan yagsi alt1 ay ile
24 ay araliginda olan hastalarin arasindan D vitamini ve/veya hemogram alinan
hastalar secildi. Kontrol grubuna ise ASYE dislanan ve herhangi bir sebeple
hastanemize bagvuran D vitamini ve/veya hemogram alinan hastalar se¢ildi.
Retrospektif olarak tarama yapildiginda calismamiza 82 ASYE tanili hasta ve 84
tane hasta kontrol grubuna dahil edildi. Hasta grubunun klinik bulgulari, her iki
grubun laboratuvar degerleri ve demografik degerleri retrospektif olarak toplandi.
Istatistiksel analizler i¢in SPSS 22.0 programi kullanildi. p<0,05 olmasi anlamli
kabul edildi.

Bulgular: Hasta grubu olarak alinan olgularin 27°si (%32.9) kiz, 55’1 (%67,1)
erkek; kontrol grubu olarak alinan olgularin (n=84) 46’s1 (%54.8) kiz ve 38’1
(%45 .2) erkekti. Hasta grubunun yas ortalamasi 13,32+5,51 ay, kontrol grubunun
yas ortalamasi 14,94+7,55 aydi. ASYE tanili hastalar ve saglikli kontrol grubu
arasinda cinsiyet ve yas acisindan istatistiksel anlamli fark yoktu. Hasta grubunda
ortalama D vitamini diizeyi istatistiksel olarak anlamli diisiik bulundu (p=0,037).
Hasta grubu ile kontrol grubu D vitamini diizeylerine gore karsilagtirildifinda
ise istatistiksel olarak D vitamini anlamli diisiik bulundu (p=0,01). Hastalarin
D vitamini ve Hb diizeyine gore, hastane yatis siireleri, tedavileri, ASYE klinik
agirhigi, mekanik ventilator ihtiyact incelendi; iki grup arasinda istatistiksel anlamli
fark izlenmedi. D vitamini profilaksisi alan hastalarin almayan hastalara gore D
vitamini diizeyi istatistiksel olarak anlamli olarak yiiksek bulundu (p=0,043).
Sonu¢: ASYEile takip edilen hastalarin D vitamini agisindan degerlendirilmelerinin
uygun olacagi kanaatindeyiz. Bu hastalarda D vitamini desteginin ASYE’lerin
tekrarlamasin1 da engelleyecegini diisiiniiyoruz. Ayrica iilkemizde uygulanan
D Vitamini Eksikligi Onleme ve Kontrol Programi gibi programlarm diinya
genelinde uygulanmasinin ve dikkatli yiiriitiilmesinin de D vitamini eksikligini
onlemede onemli bir rol aldiin1 vurgulamaktayiz.
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Abstract

Introduction: Lower respiratory tract infections (LRTIs) are defined by the World Health Organization as one of the most important
causes of morbidity and mortality in childhood worldwide. This study was conducted to determine the importance of vitamin D level
and iron deficiency in the clinical course of the disease in patients aged 6-24 months with LRTI.

Materials and Methods: In this study, we included patients who were hospitalized in the pediatric unit due to LRTI at Necmettin
Erbakan University Meram Medical Faculty from 6-24 months old. Patients with vitamin D and/or hemogram levels were selected
between September 2019 and December 2021. In control group, we choose who applied to our hospital for any reason without LRTI
and have vitamin D and or hemogram level in our record. When retrospectively scanned, 82 patients with LRTI s and 84 people
in the control group were included. Clinical findings, laboratory values and demographic values of both groups were collected
retrospectively. SPSS 22.0 program was used for statistical analysis. A p<0.05 was considered significant.

Results: In patient group; 27 (32.9%) were female and 55 (67.1%) were male, in the control group; 46 (54.8%) were female and 38
(45.2%) were male. There was no statistically significant difference between the patients with LRTI and the healthy control group
in regard of gender and age. Mean Vitamin D level and Vitamin D level were determined to be significantly lower in the patient
group respectively; p=0.01, p=0.037. We evaluated by Vitamin D and hemoglobin level, there was no statistically significant result
between the two groups in terms of hospitalization, treatments and clinical severity of LRTI. Vitamin D levels were found to be
statistically significantly higher in patients who received vitamin D prophylaxis compared to those who did not (p=0.043).
Conclusion: We think that it would be appropriate to evaluate the patients for vitamin D value who followed up with LRTI .
Therefore, think that vitamin D supplementation will also prevent recurrence of LRTTs in these patients, should be kept in mind.

Giris

Diinya Saglik Orgiitii tarafindan alt solunum yolu
enfeksiyonlart (ASYE); bebeklik ve cocukluk caginda
enfeksiydz hastaliklar arasinda en sik mortalite ve
morbidite nedeni olarak kabul edilmektedir (1).
Pnomoni prevalanst her gecen giin diinya capinda
artmakta, mortalite ve morbiditesi nedeniyle nemli
bir ekonomik ve halk saglig1 sorunu olusturmaktadir
(2). Alt solunum yolu enfeksiyonu risk faktorleri;
prematiirite ve diisiik dogum agirlikli dogum &ykdisii,
coklu (ikiz-ii¢iiz) dogum 6ykiisii, erkek cinsiyet, kardes
olmasi, ev i¢i sigara dumani maruziyeti, annenin
hamileliginde sigara i¢mesi, anne babanin diigiik
egitim diizeyi, ev i¢i ve dig1 hava kirliligi, anne siitii
almama, giindiiz bakim evine gitme, kalabalik yasam
kosullar1 ve malniitrisyondur (3). Bu risk faktorlerine
D vitamini eksikligi ve anemi de eklenmistir (4.5).
Ulkemizde oldugu gibi tiim diinyada da D vitamini
eksikligi siklig1 giderek artmaktadir. D vitamini immiin
yanmtin dogru sekilde verilmesi ve enfeksiyonlarin
onlenmesinde rol oynamaktadir (6). D vitamini
diisiikliigiiniin ozellikle iist ve ASYE’lerde kilit rol
tistlendigi yapilan calismalarda bildirilmektedir (7).
Anemi, tiim diinyadaki ¢ocuklarin yaklagik %30 unu
etkilemektedir (5). Cocukluk caginda anemiye en sik
demir eksikligi neden olmaktadir (8). Anemilerin;
cocuklarda ozellikle demir eksikligi anemisi (DEA)
enfeksiyonlara karst korunma mekanizmalarinda
bozukluga yol ac¢tig bildirilmektedir (9). Caligmamiz
retrospektif olgu-kontrol calismasi olup; c¢ocuklari
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ASYE’den korumak ve hastalik olustuktan sonra
da hafif klinik tablo ile gecirmesini saglamak icin
D vitamini ve demir desteginin katkisinin olup
olmadigini gostermek istiyoruz.

Gerec ve Yontem

Calismamiz Eyliil 2019-Aralik 2021 tarihleri
arasinda Necmettin Erbakan Universitesi Meram Tip
Fakiiltesi Cocuk Saglig1 ve Hastaliklart Anabilim Dali
Cocuk Saglig1 ve Hastaliklar1 servislerine ASYE tanisi
ile yatirilan yasi 6-24 ay araliinda olan hastalar ve
kontrol grubu olarak herhangi bir sebeple hastanemize
bagvuran ancak ASYE diglanan cocuklardan secildi.
Hasta grubunda 82 ve kontrol grubunda 84 olmak
tizere toplam 166 c¢ocuk calismaya dahil edildi.
Retrospektif olarak dosya taramasi yapilirken bu
hastalarin arasindan D vitamini ve veya tam kan
saymmi kayitlarimizda mevcut olan hastalar secildi.
Hasta grubunda dislama kriterleri olarak; kronik
akciger hastaliginin olmasi, néromuskuler hastaliginin
olmast, altta yatan herhangi bir immiin yetmezlik tanisi
olmasi, anatomik defektinin olmasi, Koronaviriis 19
pnomonisi olmasi belirlendi. Hasta verileri, hastane
bilgi sistemi hasta dosyalarindan, poliklinik hasta
dosyalar1 ve e-nabiz saglik sistemi lizerinden geriye
doniik taranarak elde edildi. Caligma grubunun tespiti
hastanemize bagvuran uluslararasi hastalik siniflamasi
kodlarindan RO5 ve J10-J22 ye kadar toplam 60
tan1 kodu taranarak Sekil 1’de gosterildigi gibi
yapildi. Hasta grubunun; cinsiyeti, bagvuru anindaki
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(1897)

ASYE tanis1 ile hastane bagvurusu

(n=417)

Coklu bagvurular ¢ikinca kalan hasta

Dislama Kriterleri;

Kronik akciger hastalig1 olanlar (n=143)
Koronaviriis 19 pnémonisi tanililar (n=87)
Altta yatan immiin yetmezlik tanisi olanlar
(n=47)

Anatomik defekti olanlar (n=37)
Noéromuskuler hastalig1 olanlar (n=21)

Calismaya dahil edilenler

(n=82)
Hemoglobin diizeyi D vitamini diizeyi
olanlar olanlar
(n=82) (n=40)

Sekil 1. Caligmanin semast.

yasl, antropometrik Ol¢iimleri (boy, viicut agirligi
persentilleri), bagvuru anindaki sikayetleri, anne-baba
yasl, anne-baba egitim durumlari, dogum mevsimi,
yatls mevsimi, evde sigara maruziyeti, D vitamini
profilaksisi, demir proflaksisi ve anne siitii alma
durumlari, fizik muayeneleri hasta dosyalari taranarak
kaydedildi. Hastalardan 6 ay anne siitii alanlar, ilk bir
yasta 400 IU D vitamini baglananlar ve dort ay ile
bir yas arasinda demir tedavisi alanlar; sirasiyla anne
stitii, D vitamini profilaksisi ve demir profilaksisi
almis olarak kabul edildi. Hasta gruplarinda fizik
muayenede ates, Oksiiriik ve solunum dakika sayist,
burun kanadi solunumu ve subkostal-interkostal
cekilme bulgusu, dinleme bulgusu (ral, ronkiis) olup
olmadig, transkutan oksijen satiirasyonu degeri dosya
taramalar1 incelenerek kaydedildi. Viicut 1sisi> 38
°C olanlar atesli olarak kabul edildi. ASYE klinik
agirhigr solunum sayisi, bagvuru transkutan oksijen
satiirasyonu (SpQO,) ve subkostal-interkostal ¢ekilme
bulgusu olup olmadigina gore karar verildi. Solunum
sayis1 50/dk ve altinda olanlar normal, 50-70/dk

olanlar orta ve 70/dk’dan fazla olanlar agir solunum
sikintist olarak degerlendirildi. Bagvuru SpO, degeri
90-92 arasinda olanlar orta ve 90’nin altinda olanlar
agir solunum sikintist olarak degerlendirildi. Bu
bulgularin  hepsi toplanarak; hastanin orta-agir
kategorideki semptomlart ne kadar fazla ise; siddetli
hastalik gelistirme olasilif1 o kadar yiiksek olarak
degerlendirildi (10). Hasta grubundan bagvurularinda
alman laboratuvar bulgularindan 16kosit sayist,
notrofil sayisi, lenfosit sayisi, hemoglobin (Hb),
eritrosit sedimentasyon hiz1 (ESH), C-reaktif protein
(CRP), biyokimya, D vitamini degerleri kaydedildi.
Tam kan sayiminda Hb degerinin 11mg/dL’den kiigiik
olmas1 anemi lehine degerlendirildi. Lokosit sayisinin
<4.000/mm? 16kopeni, >10.000 /mm® 16kositoz; bir
yasin altinda lenfosit <3.000 /mm?ve bir yagin iistiinde
lenfosit <3.000/mm? lenfopeni, lenfosit >5.500/mm?
lenfositoz; bir yasin altinda nétrofil <1.000/mm? ve bir
yagin istiinde nétrofil <1.500 mm? olmasi nétropenti,
notrofil >7.000/mm? olmasi1 notrofili olarak; CRP
>5 mg/dL, ESH >20 mm/saat olmasi1 yiiksek olarak
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kabul edildi. 25-OH D vitamini diizeyleri yliksek
performansli likit kromotografi yontemi ile ¢alisildi,
UV detektorlerle D vitamini diizeyi tespit edildi.
Sonuglar ng/mL olarak tespit edildi. D vitamini
diizeyleri 25-OH-vitamin D degeri <20 ng /mL olanlar
eksik, 20-30 ng/mL arasinda olanlar yetersiz, >30
ng/mL olanlar ise yeterli olarak degerlendirilerek
veriler kaydedildi. Hastalarin yatiglar1  boyunca
aldig1 tedaviler, yatig siireleri ve yogunbakim yatigt
ihtiyacinin D vitamini ve demir eksikligi ile iligkisi
incelendi. Hasta gruplarinin dogum mevsimleri
ve vyatis mevsimleri D vitamini durumlarina
gore incelendi. Devlet Meteoroloji Isleri Genel
Miidiirliigii’'ntin Konya ili i¢in gilineslenme siiresi
hava sicaklig1 verilerine gore Kasim-Nisan aylarinda
doganlar kig mevsiminde, Mayis-Ekim aylarinda
doganlar ise yaz mevsiminde dogmus kabul edildi
(11). Hasta gruplarinin yatiglari esnasinda alinan nazal
solunum yolu aspiratinin sonuglart degerlendirildi.
Nazal solunum yolu aspiratindan gonderilen ornekler
mikrobiyoloji laboratuvar tarafindan bio-rad cihazi
ile multipleks polimeraz zincir reaksiyonu yontemiyle
olgiildii. Bu galigilan viriisler; influenza A iki tipi; H,N,
ve HN,, influenza B, RSV-A, RSV-B, adenoviriis,
koronaviriisiin dort tipi; 229E, NL63, OC43, HK41,
enteroviriis, rhinoviriis, bochaviriis, metapneumoviriis
ve parainfluenza viriisiin dort tipi; 1-2-3-4 olmak
lizere toplamda 18 tane viriis ve S. pneumoniae ile M.
pneumoniae olmak iizere 2 adet bakteri taranmaktadir.
Kontrol grubunun da yas, cinsiyet, antropometrik
Olctimleri (boy, viicut agirligi persentilleri), 16kosit
sayist, notrofil sayisi, lenfosit sayisi, Hb, ESH, CRP,
D vitami diizeyleri hasta dosyalarindan taranarak

kayit altina alindi. Calismamiza Necmettin Erbakan
Universitesi Meram Tip Fakiiltesi Etik Kurul
Komisyonundan 07.01.2022 tarih ve 2022/3594 say1li
karar ile etik onay alindi.

Istatistiksel Analiz

Tiim veriler toplandiktan sonra SPSS (Statistical
Package for the Social Science) Windows® 22.0
programina girilmistir ve verilerin analizinde yine
bu program kullanilmistir. Tanimlayict istatistikler
kategorik degiskenler igin sayi, yiizde; stirekli
degiskenler i¢in aritmetik ortalama ve standart
sapma ile verilmistir. Hasta ve kontrol gruplarimin
karsilagtirilmasinda  ve  kategorik  degiskenlerin
karsilastirilmasinda ki-kare testi kullanilmistir. P<0,05
degeri istatistiksel olarak anlamli kabul edilmistir.

Bulgular

Calismamiza alman hastalarin  %67,1’1 erkek
(n=55) ve %32.9’u kiz (n=27), kontrol grubunda ise
erkeklerin oran1 %54,8 (n=46) ve kizlarin oran1 %452
(n=38) olarak saptandi. Caligmamiza alinan hasta
grubundaki ¢ocuklarin yas ortalamast 13,32+5,51 ay
(6-23 ay), kontrol grubundaki gocuklarin yas ortalamast
14,94+7 .55 ay (6-52 ay) arasinda bulundu. Hasta ve
kontrol grubunun boy ve kilo persentil verileri olanlari
degerlendirildi. Hasta ve kontrol grubundaki ¢ocuklar
arasinda yas ortalamasi ve antropometrik Ol¢iimleri
acisindan istatistiksel olarak anlamli fark yoktu
(p>0,05). Hastalarin fizik muayene bulgular1 Tablo
1’de gosterilmektedir. Hasta ve kontrol grubunun
D vitamini diizeyleri ortalamalar1 kargilagtirilarak

Tablo 1. Hasta ve kontrol grubunun demografik verileri

Demografik veriler Caligma grubu Kontrol grubu
(n=degerlendirilen hasta say1s1) n=82 n=84
Cinsiyet n (%)

Erkek 27 (32,9) 38 (452)
Kiz 55(67,1) 46 (54.8)
Yas (ortalama ay) 13,32+5,51 14.94+7.55
Ortanca (ay) 13 13
Minimum (ay) 6 5
Maksimum (ay) 23 52
Antropometrik 6l¢lim (ortalama persentil)

Agirlik 25-50 25-50

Boy 25-50 50-75
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incelendi. Hastalarimizin higbirinde rikets klinigi
yoktu. Hasta grubunda D vitamini diizeyine ulagilan
hastalarin  (n=40) ortalamas1 25,30+15,76 ng/mg
bulunurken, kontrol grubunda D vitamini diizey
ortalamast 30,51+1,30 ng/mg olarak tespit edildi.
Hasta grubunun ortancasi 20,1 iken kontrol grubunun
ortancast 30 olarak hesaplandi. Ceyrekler arasi fark;
hasta grubunda 1. ¢ceyrek- 3. ceyrek sirasiyla; 14,25-
35,75 iken kontrol grubunda 20,3-38,2 bulundu.
Hasta ve kontrol grubunun ceyrekler arasi farki
hesaplandi. Hasta ve kontrol grubunun ortalama D
vitamini ortalama diizeyleri arasindaki fark calisma
grubunun lehine istatistiksel olarak anlamli bulundu
(p=0,037), Tablo 2’de gosterilmektedir. Ayrica
hasta ve kontrol grubunun D vitamini diizeylerine
gore karsilastirmali olarak degerlendirme yapildi.
Hasta grubunun D vitamini diizeyi kontrole grubuna
gore istatistiksel olarak anlamli diisiik bulundu,
Tablo 3’te gosterilmektedir (p=0,01). Hastalarin D
vitamini diizeyleri ile dogum ve bagvuru mevsimi,
lokositoz varhigi, CRP degerleri ve SpO, degeri,
hastane yatiglarinda aldiklari tedavileri, steroid alma,
bronkodilatér  kullanimi, antibiyotik baglanmasi
ve mekanik ventilator destegine ihtiyaci agisindan
degerlendirildi. Hasta grubunun bu 6zelliklerine gore
D vitamini diizeylerine gore istatistiksel anlamli fark
saptanmadi (p>0,05), Tablo 4’te gosterilmektir. Hasta
grubunda D vitamini verisi olan hastalarin, vitamin
diizeyi eksik ve yetersiz olanlarin ortalama yatis siiresi
4,96 giin iken, D vitamini normal olanlarin ortalama
yatig siiresi 4,92 olarak tespit edildi. Ortalama yatis
stireleri arasinda istatistiksel anlamlt durum yoktu
(p=0,967), Sekil 2’de gosterilmektedir. Hasta ve
kontrol grubunun Hb diizeyleri ve ortalamalari

karsilastirilarak incelendi. Hastalarin %61’inde (n=50)
Hb diizeyi 6-24 ay arasi i¢in alt sinir kabul edilen
11g/dL’nin altinda tespit edilirken, %39’unda (n=32)
Hb diizeyi normal seviyelerde tespit edildi. Kontrol
grubu ise hastalarin %56’sinda (n=47) Hb diizeyi
diisiik bulunurken, %44’tinde (n=37) Hb diizeyi
normal seviyelerdeydi. Calisma ve kontrol grubunun
arasindaki Hb diizeyi acisindan fark istatistiksel olarak
anlamli degildi (p=0,623). Hasta grubunun Hb diizeyi
ortalamas1 11,15+1,23 g/dL. bulunurken, kontrol
grubunda Hb diizeyi ortalama 11,38+0,95 g/dL olarak
tespitedildi. Hasta ve kontrol grubunun Hb ortalamalar1
arasindaki fark istatistiksel olarak anlamli bulunmadi
(p=0,302). Hasta grubundaki hastalarin ASYE agirligi
acisindan D vitamini, Hb degeri, anne siitii alim1 ve
sigara maruziyetine gore de degerlendirme yapildi. Hb
degeri diisiik ve normal olanlar arasinda ASYE klinik
agirligi acisindan istatistiksel anlamli fark bulunmadi.
Bu veriler Tablo 5’te gosterilmektedir. Hasta grubunda
dogumdan sonraki alt1 ay boyunca anne siitii alanlar,
anne siitii almig olarak kabul edildi. Hasta grubunda
D vitamini ve Hb diizeyi verisi olan hastalarin

Calisma grubu D vitamini profilaksisi

M D vitamini proflaksisi almayan D vitamini proflaksisi alan

Sekil 2. Hasta grubu D vitamini profilaksi alma durumu.

Tablo 2. Hasta ve kontrol grubunun ortalama D vitamini diizeyleri
Caligma grubu Kontrol grubu

Laboratuvar bulgusu =8> =84 p
25(0OH)D vitamini (ng/mL) 25,30+15,76 30,5+1,30 0,037
Ortanca 20,1 30
1. ceyrek- 3. ¢eyrek 14,25-35,75 20,3-38,2
Tablo 3. Hasta ve kontrol grubunun vitamin D diizeylerinin karsilastiriimasi

Vitamin D eksikligi Vitamin D yetersizligi

<20 ng/mL 20-30 ng/mL Normal >30 ng/mL p
Calisma (n=40) 20 (%50) 6 (%15) 14 (%35) 0,010
Kontrol (n=82) 19 (%232) 23 (%28) 40 (%48.8)
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anne siitii alma alip almadigi bilinen toplam 36
hastanin; D vitamini ve Hb diizeyleri kargilastirilarak
incelendi. Bu veriler istatistiksel olarak anlamli
kabul edilmedi (sirasiyla p=0,419, p=0,748), Tablo
6’da gosterilmektedir. Hastalardan nazofarengeal
ornekten etkenin tespiti icin Ornek gonderilern
toplam 69 hastamiz vardi. Hastalarmm 41 tanesinde
(%58.9) etken tespit edilirken 28 tanesinde (%41,1)
herhangi bir mikroorganizma iiremesi olmadi. Etken
tespit edilen hastalarin 10’unda (%14,7) rhinoviriis,
dokuzunda (%13,2) insan bocaviriis, altisinda
(%8,8) RSV, dorder hastada (%5,8) influenza viriis
ve insan metapneumoviriis, iliciinde S. pneumonia,
ikisinde (%2.,9) koronaviriis, birer tanesinde (%1,65)
M. pneumonia ve parainfluenza viriis tespit edildi.
Sekil 3’te gosterilmektedir. Tiim hastalar yatirilarak

tedavi edilenlerden secildi. Iki hastada yogun bakim
gereksinimi oldu. Yogun bakim ihtiyaci olan hastalarin
D vitamini diizeylerine ulasilamadi, her iki hastanin
da Hb diizeyleri normal sinirlarda idi. Tiim hastalar
sifa ile taburcu edildi. D vitamini diizeyi <20 ng/
mL saptanan cocuklara taburcu edilirken D vitamini
tedavisi planlandi.

Tartisma

Pnomoniler bagta olmak iizere ASYE’ler iilkemizde
ve tlim diinyada beg yas alti ¢ocuklarda 6énemli bir
morbidite ve mortalite nedenidir. ASYE’leri 6nlemek
ve kliniginin hafif gecirilmesini saglamak tiim diinyada
halk sagligint korumak ve gelistirmek acisindan
da onemli yer teskil etmektedir. ASYE’ lere zemin
hazirlayan bircok risk faktorii bulunmaktadir (12).

Tablo 4. Hasta grubunun 6zelliklerine gore D vitamini diizeylerinin kargilastirilmasi

Vitamin D eksikligi Vitamin D yetersizligi Normal

<20 ng/mL 20-30 ng/mL >30 ng/mL p

n (%) n (%) n (%)
Dogum mevsimi
Kis 10 (43.5) 4(174) 9 (39,1) 0,628
Yaz 10 (58,8) 2(11,8) 5(29.4)
Yatis Mevsimi
Kis 3(50,0) 1(16,7) 2(33.3) 0,901
Yaz 17 (50,0) 5(14,7) 12 (35.,3) ’
Lokositoz
Yok 7(36.8) 3(15.8) 9 (47.4) 0241
Var 13 (61,9) 3(143) 5(238) ’
C-reaktif protein
Normal 8 (40,0) 3(15) 9 (45) 0379
Yiiksek 12 (60) 3(15) 5(25)
Transkutan oksijen satiirasyonu
90-92 17 (50) 6(17,6) 11 (324) 0469
<90 3 (50) - 3 (50)
Steroid
Alan 10 (52.6) 2 (10,6) 7 (36,8) 0753
Almayan 10 (47.,6) 4(19,0) 7(33.4) ’
Bronkodilator
Alan 20 (54,1) 4(108) 13 (35.,1) 0345
Almayan - 2 (66,7) 1(33,3)
Antibiyotik
Alan 19(514) 6(16,2) 12 (324) 0.450
Almayan 1(333) - 2 (66.7) ’
Mekanik ventilator destegi
Alan 5(55,6) . 4 (44 4) 0334
Almayan 15 (48.4) 6 (19.4) 10 (32,3) ’
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Tablo 5. Hasta grubunda alt solunum yolu enfeksiyonunun klinik agirligimin D vitamini, hemoglobin, anne siitii ve sigara
maruziyeti durumuna gore degerlendirilmesi

Vitamin D | Vitamin D | Hemoglobin | Hemoglobin | Anne Anne siiti rsnlfralgi et rsrflif;i et
Bulgu <30 ng/mL. | >30 ng/mL | <11g/dL = 11g/dL siitii alan | almayan var y yok Y
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Solunum sayis1
<50/dk 14 (63.6) 8 (36.4) 24 (64.9) 13 (35,1) 15(455) |18 (54.,5) 14 (40) 21 (60)
50-70/dk 9(69.2) 4(30.8) 15 (60) 10 (40) 11 (57,9) |8(42.,1) 15(62,5) [9(37.5)
>70/dk 3 (60) 2 (40) 11 (55) 9 (45) 4 (25) 12 (75) 8 (47,1) 9(529)
Retraksiyon
Var 8 (57.1) 6 (429) 18 (45) 22 (55) 15(46,9) | 17(53.1) 16 (45,7) 19 (54.3)
Yok 18 (69.2) 8(30.8) 32 (76,2) 10 (23.8) 15(41,7) |21(583) 21(51.2) 20 (48.8)
SpO,
90-92 23 (67.,6) 11 (324) 38 (62.,3) 23 (37,7) 26 (51) 25 (49) 28 (483) [30(51,7)
<90 3 (50) 3 (50) 12 (57.1) 9(42,9) 4(23.5) 13 (76.5) 9 (50) 9 (50)
P degeri
Solunum sayis1 0916 0,716 0,145 0,234
Retraksiyon 0445 0,004 0,666 0,632
SpO, 0,556 0,804 0,080 0,296
Tablo 6. Hasta grubunda anne siitii alan ve almayan hastalarin D vitamini ve hemoglobin diizeyini karsilagtirma
Parametreler Anne siitii
Alan Almayan p
Vitamin D diisiik <30ng/mL 9 16
n (%) (60) (76.2)
0419
Vitamin D normal >30ng/mL 6 5
n (%) (40) (238)
Hemoglobin diisiik <11g/dL 17 23
n (%) (56,7) (60.,5)
0,748
Hemoglobin normal =11g/dL 13 15
n (%) (43.3) (39.5)

Mycoplasma pneumoniac = %1,65
Parainfluenza viriis ™ %1,65
Coronavirils W %29
Streptecocus pneumoniae  m—_"9:4,4
Insan metapneumoviris — m— = %53
Influenza viris — p—_G_0:58
Respiratuar sisityal viriis - m— %3 8
Insan bocaviriis  — ] 3
Rhinoviriis - nee—— ;147
Negatifl I :]]

0 5 10 15 20 25 30 35 40 45

Sekil 3. Hastalarmn nazal solunum yolu aspirat sonucu yiizdeleri.

D vitamini eksikligi ve demir eksikliginin de ASYE
etiyolojisinde rol aldig1 diisiiniilmektedir. D vitamini
eksikliginin tim diinyada endemik bir sorun oldugu
bilinmektedir (13). DEA en sik olmak iizere anemiler
tilkemizde ve diinyada 6nemli bir saglik problemidir
(14). Ulkemizde cesitli caligmalarda DEA’si sikliginmn
%15 ile %30 arasinda degisen prevelansinin oldugu
bildirilmigtir (15,16). ASYE’ler ile D vitamini ve
demir eksikligi iligkisini inceledigimiz calismamizda
D vitamini diizeyi yetersiz olan ¢ocuklarda ASYE
sikligmin daha yiiksek oldugunu bulduk. Ote yandan
demir eksikligi olan hastalarda ASYE gecirilme siklig1
ve agirligi acgisindan anlamli bir fark saptamadik.
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Literatiirdeki ¢aligmalar incelendiginde, D vitamini
diizeyi ASYE’ler arasindaki baglanti hakkinda
celigkili sonuglar bildirildigi gortildi (17). Cin’de
pnomoni tanisiyla takip edilen 20.966 tane hastay:
kapsayan sekiz tane gozlemsel c¢aligmayi icine alan
bir meta-analiz c¢aligmasinda; D vitamini eksikligi
(<20 ng/mL) olanlarda pnomoni olma riskinin arttig1
goriildii. Pnomonili hastalarda serum D vitamininde
bariz bir diisiis oldugu gozlendi (18). Cin’de yapilan
bir diger calismada yaslari bir ay ile 14 yas arasinda
degisen toplam 236 viral pndmoni tanili ve 271 tane
cinsiyet ve yas acisindan eslestirilmis saglam cocuk
ile D vitamini durumunu karsilastirmak icin yapilan
calismada viral pnomoni tanili grupta ortalama
serum D vitamini diizeyi, kontrol grubundan [19,6
(12,3-26 4) ng/mL’ye kars1 26,6 (21,4-32,9) ng/mL]
(p<0,001) anlamli derecede diisiik oldugu goriildii (19).
Ulkemizde yapilan 1 ay-15 yas arasinda 80 pnémoni
tanil1 hasta 40 kontrol ile yapilan calismada hastalarin
D vitamini diizeyi kontrollere gore istatistiksel anlamli
diisiik bulunmustur (p<0,005). Ve bu ¢alismada serum
D vitamin diizeyi normal olan pnomonili olgularin
daha kisa siirede iyilestigi gOriilmiistiir, pndmoni
tanil1 hastalara tedavinin bir pargasi olarak D vitamini
destegi vermeyi onermektedir (20). Nijerya’da 135 tane
pnomoni tanilt ve 135 tane saglikli kontrol ile yapilan
kesitsel bir calismada pnOomoni tanili c¢ocuklarn
saglikli kontrollerine gére D vitamini diizeylerinin
istatistiksel anlamli diisiik oldugu goriilmiis (p=0,01)
ayrica D vitamini diizeyinin normal olmast da
(>30 ng/mL) pnomoni ge¢irmek igin diigiik riskle
iligkilendirilmis (21). Ulkemizde Gazi Universitesi
Tip Fakiiltesi’nde 63 tane ASYE tanili hasta ve 59
tane saglam kontrol ile yapilan ¢aligmada D vitamini
diizeyi ve ASYE iligkisini inceleyen c¢alismada hasta
ve kontrol grubu arasinda D vitamini eksikligi ve
yetersizligi acisindan anlamli fark saptanmamis
oldugu goriildi (p>0,05) (21). Kanada’da ASYE tanili
64 hasta ve 65 saglikli 1-25 ay arasindaki ¢ocuk ile D
vitamini diizeyi durumu ve ASYE gecirme arasindaki
iliskiyi incelemek amaclh calisma yapilmistir. ASYE
tanili hastalar ile kontrol grubundaki ¢ocuklar arasinda
serum D vitamini diizeyi benzer olarak bulunmus;
anlamhi  fark bulunmamistir (5). Calismamizda
hastalarin D vitamini diizeyi ile hastane yatig siiresi ve
hastaligin agrilig1 acisindan karsilagtirildiginda anlamli
istatistiksel fark goriilmedi (p>0,05). Hindistan’da
yasglart iki ay ile 5 yas arasinda degisen 101 tane
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pnomoni tanili hasta ile yapilan ¢aligmada; D vitamini
eksikligi olan hastalarin hastanede kalig siireleri D
vitamini normal olan gruba gore anlamli olarak daha
uzun olarak saptanmis (p<0,001) (22). Calismamizda
ASYE klinik agirligr ile D vitamini diizeyine gore
degerlendirme yaptifimizda anlamli bir sonug
bulamadik. Cin’de yas1 3 giin ile 14 yas arasinda olan
1582 ¢ocuk hastanin yer aldig1 gozlemsel bir calismada
hastalar; pndmoni grubu ve pnémoni kaynakli sepsis
grubu olarak iki gruba ayrilmig. Ortalama serum D
vitamini seviyesi 25,32+14,07 ng/mL olarak tespit
edilmis ve serum D vitamini degerinin pnomonili
hasta grubunda kontrol grubundan daha diisiik oldugu
goriilmiis  (p<0,001). Serum D vitamini seviyesi
acisindan pndmoni grubu ile pnomoninin neden
oldugu sepsis grubu arasinda da anlamli farkliliklar
oldugu goriilmiistir (p<0,001). Pnomoniye bagh
sepsis grubunda, mekanik ventilasyon ihtiyaci veya
coklu organ disfonksiyonu goriilme siklig1 D vitamini
diizeyinin diigiik olmasi ile anlamli olarak arttig1 bu
calismada goriildii (p<0,01). Bu calismada ayrica daha
diigiik bir serum D vitamini diizeyi, pndomoni olan
cocuklarda daha ciddi semptomlarla iligkilendirildigi
goriildii. Serum D vitamini diizeyleri diisiik olan
cocuklarim mekanik ventilasyon alma ve ¢oklu organ
disfonksiyonu ile bagvurma riski daha yiiksek oldugu
goriildii. Bu bulgularla, D vitamini takviyelerinin
pnomoni tedavisinde ve pnomoninin Onlenmesinde
faydali oldugu bu calismada diisiiniilmekteydi (23).
Calismamizda D vitamini takviyesi alanlarn D
vitamini diizeyi almayanlara gore istatistiksel anlamli
yiiksek olarak bulundu (p<0,05). Literatiirde yapilan
calismalarda D vitamini takviyesinin D vitamini
diizeyine bakilmaksizin verilip verilmeyecegine dair
literatiirde net bir tavsiye bulunmamakla birlikte;
bazi caligmalarda D vitamini takviyesinin akut
solunum yolu enfeksiyonu yasama riskini azalttigini
gostermektedir (24). Afganistan’da yapilan farkli
calismada ise D vitamini takviyesinin pnomoninin
engellenmesinde herhangi bir faydasinin olmadiginin
tespit edildigi goriildii (25). Hindistan’da yapilan
randomize kontrollii bir calismada; cocuklar 2 gruba
ayrilmis ve D vitamini tedavileri diizenlenmig. Oral D
vitamininin (ii¢ ayda bir 300.000 IU bolus doz), onemli
Olciide olmasa da bes yasindan kiiciik cocuklarda
tekrarlayan pnomoninin Onlenmesinde bazi yararl
etkileri oldugunu vurgulamistir (26). Calismamizda
ASYE tanili hastalarin D vitamini diizeyi ile dogum
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mevsimi ve yatis mevsimi arasinda istatistiksel anlamli
fark saptanmadik (p>0,05). D vitamini konsantrasyonu
ile pulmoner enfeksiyon arasindaki iligkiyi inceleyen
bir c¢aligmada serum D vitamini diizeyinin kig
mevsiminde bagvuran hasta ve kontrollerde en
diisiik, yaz mevsiminde ise en yiiksek diizeye ulastig
goriilmiigtiir. Fakat bu mevsimsel degisikligin
ASYE’ler dahil tiim enfeksiyonlarn mevsimsel
olarak degisimi ile iligkili oldugu goriilmiistiir. Bu
calismada da bizim calismamizda oldugu gibi ASYE
geciren hastalar ile kontrolleri arasinda D vitamini
diizeyi acisindan mevsimlere gore anlamli fark tespit
edilmemistir (23). Calismamizda ASYE nedeniyle
yatan hasta ve kontrolleri arasinda Hb diizeyi acisindan
da degerlendirme yaptik. Calismamizda ASYE siklig1
ve klinik agirligt agisindan hasta ve kontrolleri
arasinda Hb diizeyi acisindan istatistiksel anlamli fark
bulamadik (p>0,05). Literatiirde ASYE ve Hb diizeyi
iligkisini inceleyen calismalar bulunmaktadir. Yapilan
calismalarda anemi ve oOzellikle DEA ile ASYE
siklig1 arasinda istatistiksel olarak anlamli bir iligki
bulunmustur (27-30).

Calismanin Kisitliliklar:

ASYE tanili hastalar1 retrospektif olarak tespit
etmemiz nedeniyle D vitamini diizeyi Olciilen hasta
sayis1 azdi. Daha genis capli hasta popiilasyonu ile
daha dogru verilere ulasabilecegimizi diisliniiyoruz.
Verilerimizin retrospektif hasta dosya kayitlarindan
elde edilmesi nedeniyle verilerde eksiklikler
(hastalarin giinese maruziyeti, evin 1sinma durumu,
evde kalabalik yasam olup olmadigi vb.) mevcuttu.
Kayitli olan verilerde de eksikler mevcuttu. Ayrica
kontrol grubundan kan alinmadigi icin hasta ve kontrol
grubu arasinda daha genis capli laboratuvar degerleri
acisindan karsilastirma yapilamamaigtir.

Sonug

Calismamiz ASYE tanili cocuklar ile yapilmig
retrospektif bir caligmadir. Calismamizin asil amaci
ASYE geciren hastalarin D vitamini diizeyi ve Hb
diizeyini degerlendirmek idi. Hasta grupta saglikli
kontrollere gore istatistiksel olarak anlamli D vitamini
diisiikliigii oldugu gosterilmistir. Ancak Hb diistikligt
ile ASYE gecirilmesi acisindan anlamli istatistiksel
veri gosteremedik. Bu nedenle tiim cocuklarin saglikli
cocuk izlem sirasinda D vitamini profilaksisi agisindan
dikkatli takip ve tedavisinin verilmesi gerekmektedir.

ASYE’yi onlemek ve ASYE olduktan sonra da
olumsuz klinik durumlarla karsilagmamak icin
hastalarin D vitamini eksikliginin tedavisinin yararl
olacag1 kanaatindeyiz. Sonug¢larimizin literatiire katki
saglayacagl kanaatindeyiz. Ancak bu konuda uzun
siireli ve daha fazla hasta sayisini iceren caligmalara
ihtiya¢ oldugunu diisiiniiyoruz.
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Abstract

Introduction: The underlying etiology of increased serum cobalamin (vitamin
B12) levels in children is not fully documented. Despite it is commonly linked
to autoimmune and malignant diseases in adults, there is no diagnostic algorithm
in pediatric patients for increased vitamin B12 levels. In our study, we aimed to
contribute to the diagnostic approach by investigating the etiology of high vitamin
B12 levels in pediatric patients.

Materials and Methods: In this retrospective cohort study, 68 patients (47
women, 21 men) aged 0-18 years with a vitamin B12 level =600 pg/mL were
evaluated. The patients were analyzed in three groups (group 1; 600-799 pg/mL,
group 2; 800-999 pg/mL, group 3; =1000 pg/mL) according to their vitamin B12
levels and etiologies underlying increased vitamin B12 levels were documented.
Results: The median age of the patients was 39 (minimum: 4, maksimum: 214)
months. When the complaints at admission, physical and laboratory findings were
compared, there was no significant difference between the three groups. When
we examined the etiological factors of increased vitamin B12 levels; It was
determined as “idiopathic” in 70.6% of the patients, ‘nutritional protein intake’ in
11.8%, “autoimmune disease” in 10.3%, and “malignancy” in 7.4%.

Conclusion: These results indicate that although the most common etiology of
elevated vitamin B12 levels is idiopathic; however, it may also be a reflection
of autoimmunity or malignancy. Diagnostic approach algorithms for increased
vitamin B12 levels in children should be developed in the light of further studies.

0Oz

Giris: Cocuklarda artmig serum kobalamin (B12 vitamini) diizeylerinin altinda
yatan etiyoloji tam olarak bilinmemektedir. Erigkinlerde yaygin olarak otoimmiin
ve malign hastaliklarla baglantili olmasina ragmen, pediatrik hastalarda artmig B12
vitamini diizeyleri i¢in tanisal bir yaklagim yoktur. Calismamizda ¢ocuk hastalarda
yiiksek vitamin B12 diizeylerinin etiyolojisini aragtirarak tanisal yaklagima katki
saglamay1 amagladik.

Gere¢ ve Yontem: Bu retrospektif kohort ¢calismada, yagslar1 0-18 yas arasinda
degisen, vitamin B12 diizeyi =600 pg/mL olan 68 hasta (47 kadin, 21 erkek)
degerlendirildi. Hastalar vitamin B12 diizeylerine gore ii¢ grupta (grup 1; 600-799
pg/mL, grup 2; 800-999 pg/mL, grup 3; =1000 pg/mL) incelendi ve vitamin B12
diizeylerinin yiikselmesinin altinda yatan nedenler belgelendi.

Bulgular: Hastalarin medyan yast 39 (minimum: 4, maksimum: 214) aydi.
Bagvuru sikayetleri, fizik ve laboratuvar bulgulart karsilastirildiginda 3 grup
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arasinda anlamli fark yoktu. B12 vitamini diizeylerinin yiikselmesinin etiyolojik faktorlerini inceledigimizde; hastalarin %70,6’sinda
“idiyopati”’, %11.,8’inde “besinsel protein alim1”, %10,3’iinde “otoimmiin hastalik” ve %74’ tinde “malignite” olarak belirlendi.

Sonug¢: Bu sonuclar, vitamin B12 diizeylerinin yiikselmesinin en yaygin etiyolojisinin idiyopatik olmasina ragmen; bununla
birlikte, otoimmiinite veya malignitenin bir yansimasi da olabilir. Cocuklarda artmig B12 vitamini diizeyleri i¢in tanisal yaklagim

algoritmalari ileri ¢caligmalar 15181nda gelistirilmelidir.

Introduction

Incidental finding of increased vitamin B12
(cobalamin) levels is a common condition. It is often
neglected and ignored when very high levels are
not detected. Over time, it has been observed that
vitamin B12 levels are more frequently requested
in clinics, as well as its deficiency, high levels are
also observed. This situation has gained importance
in terms of early diagnosis of serious conditions
associated with vitamin B12 elevation (1). After oral
intake of cobalamin of animal origin, binding occurs
with haptocorrin (HC) in saliva, when it reaches
the duodenum, HC is digested, and free cobalamin
binds with intrinsic factor. Cobalamin absorbed from
the ileal mucosa passes into the hepatic circulation
via transcobalamin II (TCII). Its excretion from the
circulation occurs by liver nonspecific protein intake
(1,2). In addition to taking large amounts of cobalamin
with food or medications; hematological diseases such
as leukemias- polycythemia vera- hypereosinophilic
syndrome (HES), solid tumors, autoimmune diseases,
kidney and liver diseases, and infectious diseases may
cause increased cobalamin levels. It is thought that
the increase in cobalamin level is due to the increase
in HC release in leukocytes and other cells. In liver
diseases, it is thought to be due to decreased cobalamin
clearance and/or cobalamin release during hepatic
lysis (2-5). According to the results of many studies,
it is recommended that patients should be investigated
in terms of underlying malignant, inflammatory, and
autoimmune diseases when high vitamin B12 levels are
detected (6,7). Under conditions where the cobalamin
level above 600 pmol/Lis considered to be high: In 37%
of the patients diagnosed with acute myeloid leukemia
(AML) disease whose vitamin B12 measurement was
performed; in 11% of patients diagnosed with acute
Iymphoblastic leukemia (ALL) disease and whose
vitamin B12 measurement was performed; high levels
were observed in 45% of patients with a diagnosis of
liver cancer and 11% of patients with non-Hodgkin’s
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lymphoma (8). Besides, the increased vitamin B12
levels were observed in patients with the autoimmune
lymphoproliferative syndrome, and other T-cell-
derived autoimmune diseases and were attributed to
high HC in T-lymphocytes (8-10). However, all of
these studies were conducted in adult patients. There is
no clarity about the etiology and diagnostic algorithm
in children with high vitamin B12 levels. For this
reason, we retrospectively evaluated our pediatric and
adolescent patients to shed light on the etiological
evaluation of increased vitamin B12 levels.

Materials and Methods

Patient Data

Children and adolescents aged 0-18 years with
vitamin B12 levels =600 pg/mL who applied to the
general pediatrics and pediatric hematology outpatient
clinics of Baskent University Hospital between 2015-
2020 were evaluated retrospectively. This study was
approved by Baskent University Institutional Review
Board on 14.07.2020 (project no: KA20/289, date:
14.07.2020). Demographic information, laboratory
results,and imaging results of the patients were obtained
retrospectively. Evaluation of nutritional status was
made according to the daily food consumption lists,
which ranged from 3 to 7 days, previously recorded by
the doctor in the file. If daily protein intake exceeded
20% of the diet, it was evaluated as “excess”, between
15-20% as “normal” and below 15% as “low” protein
intake (11). The patients were divided into 4 groups
malignancy, autoimmunity, nutritional (nutritional
protein intake), and idiopathic in terms of the etiology
of vitamin B12 elevation. The etiology was recorded
as “nutritional” if no other additional disease was
detected and the protein intake was high. By evaluating
the data of previous studies, patients were divided into
3 groups (group 1; 600-799 pg/mL, group 2; 800-999
pg/mL, group 3; =1000 pg/mL) according to their
vitamin B12 levels (4,6,8).
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Laboratory Analysis

Serum vitamin B12 concentrations were determined
by a chemiluminescent microparticle immunoassay
test with an Alinity analyzer (Abbott Diagnostics®,
Chicago, Illinois).

Statistical Analysis

As descriptive statistics in the study, mean =+
standard deviation or median (minimum-maximum)
values are given depending on the assumptions
for numerical variables, while numbers (n) and
percentages (%) are given for categorical data. In the
comparison of numerical data, Variance Analysis was
used when parametric test assumptions were provided,
and the Kruskal-Wallis test was used if not. The Fisher-
Freeman-Haltone Exact test was used to compare
categorical data. P<0.05 was considered statistically
significant in the analysis. The analysis of the study
was made in the IBM SPSS V25 program.

Results

The files of 68 patients were reviewed; 69.1%
(n=47) were boys and 30.9% (n=21) were girls, with
a median age of 39 months (4-214 months). When the
three groups (groups 1-2-3) were compared according
to vitamin B12 levels, no statistically significant
difference was found in terms of the complaints at
admission, past medical history, physical examination,
and laboratory findings (Table 1). High vitamin B12
levels were detected in 48.5% (n=33) of the patients
while being checked for routine follow-up. Among
the symptomatic patients; 20.6% (n=14) had fatigue,
14.7% (n=10) had respiratory symptoms, 8.8% (n=6)
had allergic complaints, 59% (n=4) had a loss of
appetite, 1.5% (n=1) had weight gain. Underlying
chronic diseases were detected in 22.1% of patients
such as celiac disease, food allergy, leukemia,
agranulocytosis, neuroblastoma, Glucose 6-phosphate
dehydrogenase deficiency (G6PD), vasculitis, trisomy
21, transient abnormal myelopoiesis (TAM). Family
history was positive in 5.9% (n=4) of patients whose
parents had allergies, type II diabetes mellitus (type II
DM), hypothyroidism, and thalassemia. Protein intake
was ‘normal’ in 82.4% (n=56) patients and ‘excess’ in
17.6% (n=12) patients. None of our patients had
a significant protein intake deficiency. There was
concomitant medicine usage in 8.8% (n=6) of the

patients. These were chemotherapy for malignancy and
iron treatment in iron deficiency patients. The physical
examination was normal in most of the patients except
the patients with underlying malignancy (5.9%). Blood
smears were evaluated in 68 patients of which 5.85%
(n=4) had hypochromia and microcytosis, blasts, and
neutropenia as pathological findings. Routine complete
blood count and biochemical values were measured
in almost every patient. For the etiological approach,
sedimentation rate in 7 patients, rheumatoid factor in 4
patients, alpha-fetoprotein level in 7 patients (positive
result was obtained in only one), thyroid function tests
[thyroid stimulating hormone (TSH) and Thyroxine
(T4) were normal, thyroid autoantibodies were high] in
1 patient, homocysteine in 5 patients, perinuclear anti-
neutrophil cytoplasmic antibody (pANCA) (positive
result) and cytoplasmic anti-neutrophil cytoplasmic
antibody (cANCA) (negative result) in 1 patient,
anti-double stranded deoxyribo nucleic acid (anti-
dsDNA) in 8 patients, anti-nuclear antibody (ANA) in
6 patients (positive result were found in four of them),
celiac antibodies in 18 patients (with two positive
results) were performed. The etiology was determined
as ‘idiopathic’ in 70.6%, “nutritional” in 11.8%,
“autoimmune disease” in 10.3%, and “malignancy”
in 74% of the patients. Etiological factors and the
vitamin B12 level clusters are given in Figure 1. There
was no difference in etiology between all 3 groups
(p=0.485).

Vitamin B12 levels according to etiology

OMalignancy B Autoimmunity B Nutritional MIdiopathic

Number of patients

[]
800-999 pg/ml
Vitamin B12 levels

600-799 pg/ml 221000 pg/ml

Figure 1. Patient groups according to etiology with vitamin B12
clusters.
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Table 1. Characteristics and laboratory findings of vitamin B12 level groups

Vitamin B12 groups

Group 1 (n=23) Group 2 (n=15) Group 3 (n=30)

600-799 pg/mL 800-999 pg/mL >1000 pg/mL p-value
Admission complaint
Routine follow-up 13 (56.5) 7 (46.7) 13 (43.3) 0.999*
Weakness 4(174) 4(26.7) 6 (20) -
Signs of respiratory tract infection 3(13) 2(13.3) 5(16.7) -
Allergic symptom 2(8.7) 1(6.7) 3(10) -
Loss of appetite 14.3) 1(6.7) 2(6.7) -
Weight gain 0 (0) 0(0) 1(3.3) -
Positive medical history 4(174) 2(13.3) 9 (30) 0.358¢
Family medical history positivity 14.3) 0(0) 30 (10) 0.541*
Over protein intake 2(8.7) 2(13.3) 8 (26.7) 0.249*
Medicine use 2(8.7) 1(6.7) 5(16.7) 0.701°
Physical examination pathological finding 14.3) 1(6.7) 2(6.7) 1.000*
Positive blood smear finding 2(8.7) 0(0) 2(6.9) 0.897¢
Celiac disease positivity 1 (20) 0(0) 1(7.7) 0.589¢
ANA positivity 1 (50) 0 (0) 3 (50) 0.714*
Positive abdominal ultrasonografi positivity 1(4.3) 1(6.7) 2 (6.9) 0.248*
Hemoglobin (g/dL) mean + SD 12.8+1.59 12.7+1.3 12.5+0.85 0.703°
WBC (thousand/pL) median (min-max) 9.6 (4.5-12.0) 8.7(5.7-14.9) 8.4 (4.0-314.0) 0.503¢
Neutrophil (thousand/pL) median (min-max) | 3.0 (0.3-6.2) 2.2(0.3-5.3) 2.9 (04-166.3) 0.112¢
Platelet (thousand/uL) median (min-max) 320 (232-597) 343 (117-605) 321 (921-1027) 0.643¢
MCYV (fL) median (min-max) 78.8 (54.1-96.0) 79.4 (76.0-82.5) 77.0 (59.2-89.8) 0.596¢
AST (U/L) median (min-max) 28.5 (18-96) 30.0 (21.0-42.0) 29.0 (21.0-47.0) 0.909¢
ALT (U/L) median (min-max) 15.0 (10.0-56.0) 16.0 (8.0-41.0) 15.5 (8.0-249.0) 0.827¢
CRP (mg/L) median (min-max) 0.4 (0.18-6.10) 0.6 (0.1-10.5) 0.35(0.1-37.0) 0.960¢
AFP (IU/mL) median (min-max) - 6115.3 (6.6-12224.0) |0.97 (0.78-1.35) 0.053¢
“Fisher-Freeman-Halton exact test; n (%), *Variance analysis; mean + standard deviation, *Kruskal-Wallis test; median (minimum-maximum), ANA: Anti-nuclear antibody,
WBC: White blood cell, MCV: Mean corpuscular volume, AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, CRP: C-reactive protein, AFP: Alpha feto protein

Discussion

In the current literature, it is emphasized that
increased vitamin B12 level is important in the
diagnosis and follow-up of some diseases. It is
recommended that hematological diseases, solid
tumors, autoimmune diseases, and kidney and liver
diseases that may cause this increase should be
investigated in etiology (3-5,12). In our study, which is
consistent with the literature, it is noteworthy that the
neoplastic diseases diagnosed in patients with high
vitamin B12 levels at the time of diagnosis in our
pediatric hematology outpatient clinic were not known

J Curr Pediatr 2023;21:155-61

beforehand. The relationship between high vitamin
B12 and solid tumors was first reported by Carmel and
Eisenberg (13) and attracted attention (14). In the
series of Frémont et al. (15), approximately half of the
patients with hepatocellular carcinoma presented with
high serum cobalamin levels. Chiche et al. (16)
detected solid tumors in various parts of the body in
23% of patients with high serum cobalamin. In 73% of
these patients, the diagnosis of the solid tumor was
previously unknown, and 80% of the patients with
tumor diagnosis were at the stage that had not yet
metastasized (16). From a prognostic point of view,
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vitamin B12 level is recommended as a possible tumor
marker for poor prognosis (17,18). In liver tumors, the
primary mechanisms involved in increased serum
vitamin B12 formation are increased TC plasma levels
due to the decrease in hepatic clearance of the HC-
cobalamin complex and excessive degradation of
hepatocytes (16-18). In addition, vitamin B12 elevation
can be observed in myeloproliferative diseases,
including chronic myelomonocytic leukemia and
HES, myelodysplastic syndromes and acute leukemias,
especially promyelocytic leukemia (3,16,19). In our
study, we found that there were 5 (7.4%) malignancy
patients with elevated vitamin B12 levels. These
patients had diagnoses of neuroblastoma, ALL, AML,
agranulocytosis, and TAM. These patients were
pediatric hematology outpatients and had high vitamin
B12 levels at the time of diagnosis. The presence of 2
cases of leukemia among our patients is also a finding
that is consistent with previous studies showing that
vitamin B12 is elevated in myeloproliferative diseases
(3-5). A high serum vitamin B12 level in myeloid
proliferation is primarily associated with the release of
HC by tumor granulocytes and their precursors (20,21).
Four of our patients evaluated for possible autoimmune
disease were ANA positive, one of them was in group
1 and three of them were in group 3. Anti-dsDNA was
analyzed in 8 patients and no positive value was found.
Again, positive pANCA and negative cANCA results
were found in only 1 patient. Only one of the patients
was diagnosed with autoimmune disease, the other
ANA + patients were followed up with the suspicion
of autoimmune disease. Routine complete blood count
and biochemical values were measured in almost every
patient. For the etiological approach, sedimentation
rate in 7 patients, rheumatoid factor in 4 patients,
alpha-fetoprotein level in 7 patients (positive result
was obtained in only one), thyroid function tests (TSH)
and Thyroxine (T4) were normal, thyroid
autoantibodies were high) in 1 patient, homocysteine
in 5 patients. Celiac antibodies in 18 patients (with two
positive results) were performed. We think that ANA
positivity as a single marker does not suggest
autoimmune disease, so we referred these patients to
pediatric rheumatology, however according to financial
problems they were not evaluated by rheumatology in
our hospital so the final diagnosis of all these patients
cannot be provided. So the title “autoimmunity” for
these patients should be regarded as “possible

autoimmunity”. The etiology was determined as
“idiopathic” in 70.6%, ‘“nutritional” in 11.8%,
“autoimmune disease” in 10.3%, and “malignancy” in
74% of the patients. There was no difference in
etiology between all 3 groups (p=0.485). Cases of
Gaucher disease, systemic lupus, rheumatoid arthritis,
and Still’s disease with high serum vitamin B12 levels
have been reported in previous publications. It has
been evaluated that high serum vitamin B12 levels in
dysimmune and inflammatory diseases may be
associated with an increase in TCII during the acute
phase of inflammation (16,22,23). TCII levels were
not measured in our patients, but we thought that the
high levels of vitamin B12 in our patients may be due
to the increase in TCII levels due to inflammation, as
stated in the literature. In our study, 22.1% of the
patients had celiac disease, food allergy, leukemia,
agranulocytosis, neuroblastoma, Glucose 6-phosphate
dehydrogenase deficiency (G6PD), vasculitis, trisomy
21, TAM. Since it may be the first sign of autoimmune
diseases, we can conclude that autoimmune disease
screening with history, physical examination, and
laboratory may be useful in cases with high vitamin
B12 levels. In addition, 5.9% of our patients had a
family history of autoimmune and hematological
diseases [allergy, type II diabetes mellitus (type II
DM), hypothyroidism, and thalassemia], and this was
evaluated as a positive family history in the study. This
situation was not statistically significant and was
accepted as a coincidence. Neuropsychiatric disorders
(especially attention deficit and hyperactivity disorder)
associated with B12 elevation are mentioned in the
literature. There was no diagnosis of neuropsychiatric
pathology in our patient group. Although publications
are supporting the opposite, it is recommended that
patients be evaluated for neuropsychiatric pathologies
when vitamin B12 elevation is detected (3). A study by
Albayrak and Albayrak (5) stated that a vitamin B12
level above 1000 pg/mL may be meaningful in the
diagnosis and follow-up of the diseases we mentioned.
In the study, the records of 40 children (23 boys/17
girls) with high B12 levels (>1000 pg/mL) were
evaluated retrospectively. In addition, to elucidate the
possible role of lymphocytes, vitamin B12 values of
13 patients with ALL were checked at the time of
diagnosis. As a result, they stated that high vitamin
B12 values are generally benign in children, but that
leukemia may develop later in some patients. For this
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reason, they recommended that patients be followed
for a while after testing for various hematological
diseases. Akin et al. (4) also obtained results suggesting
that vitamin B12 levels show racial differences and
that using reference ranges of various populations may
lead to inaccurate results. They evaluated 1109 healthy
samples aged 0-24 years to determine normal serum
vitamin B12 levels in children and adolescents in the
Konya region of Turkey. They found normal reference
levels for vitamin B12 in the 2.5-97.5 percentile range,
127-606 pg/mL for girls and 127-590 pg/mL for boys.
Because of these results, they emphasized that normal
levels should be obtained for each population. In our
study, when creating 3 groups, the reason why vitamin
B12 elevation was accepted as over 600 pg/mL as the
limit value was to try to minimize the error. Different
results have been obtained in studies conducted in
many societies on vitamin B12 reference and it has
been observed that it differs between countries. It was
emphasized that the use of reference intervals of
different populations may lead to incorrect results
(24). The most common etiology was “idiopathic” in
all 3 groups (groups 1-2-3). In many studies, patients
with idiopathic etiology and vitamin B12 elevation
have been evaluated, and it has been stated that these
patients may be caused by differences in both their gut
microbiota and genetic characteristics (3). In our study,
no evaluation was made on this subject. The most
common complaint in our patients who presented with
vitamin B12 elevation was fatigue, consistent with the
literature findings (3). These complaints were followed
by pathological findings related to the respiratory
system and allergic problems. These complaints are
among the general findings of diseases that cause
inflammation. This is also significantly compatible
with our etiological results. However, this does not
mean that vitamin B12 levels can be used as a marker
of inflammation (3). Daily excess protein consumption
was 8.7% in group 1, 13.3% in group 2, and 26.7% in
group 3 (p=0.249). We evaluated the food consumption
of our patients according to the nutritional lists of
several days recorded in their files. Documented foods
were evaluated according to their protein content. In
addition, the foods written in this list were recorded
according to the statements of the parents. The
possibility of a biased evaluation can be considered as
a limitation of our study. Protein intake rates of our
patients with malignancy were normal. Only two of
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the patients who were followed up with the suspicion
of autoimmune disease had a high protein intake
according to the nutritional list of the last few days.
These two patients were in group 3. Abdominal
ultrasonography was performed in 23 patients in total,
and positive findings were detected in only 4 patients;
one patient with neuroblastoma with a mass in the
liver, one with hepatomegaly and agranulocytosis with
hyperechogenicity in the spleen parenchyma, one with
ALL with hepatosplenomegaly, and the other with
celiac disease with gas distention. The most common
complaint in our patients who presented with vitamin
B12 elevation was fatigue, consistent with the literature
findings (3). These complaints were followed by
pathological findings related to the respiratory system
and allergic problems. These complaints are among
the general findings of diseases that cause inflammation.
This is also significantly compatible with our
etiological results. However, this does not mean that
vitamin B12 levels can be used as a marker of
inflammation (3).

Study Limitations

The limitations of our study are the lack of a
randomized controlled study, the small number of
cases, and the evaluation of protein intake from file
records rather than structured diet lists. In addition,
most of the diseases in which vitamin B12 levels are
used in diagnosis and follow-up are hematology and
oncology diseases. In our study, pediatric hematology
outpatients were also evaluated. Most of the patients
admitted to pediatric hematology-oncology outpatient
clinics already include these patients. Although this
study has limitations, we think that it can be considered
important because it supports the high level of vitamin
B12 in these diseases from the etiological point of
view. However, we think the study is still important
as it provides a potentially useful algorithm for the
assessment of increased vitamin B12 in children.
Previous studies have often been done in adult patient
groups. Our study is one of the few studies evaluating
this issue in the pediatric group.

Conclusion

Elevated serum vitamin B12 is a common and
underestimated finding. Although the most common
etiology of increased vitamin B12 levels is idiopathic,
we think that it should be evaluated in terms of
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malignant and autoimmune diseases. Structured
studies are needed to develop an approach algorithm
for these patients.
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Abstract

Introduction: Prosocial behavior is defined as behavior that is done voluntarily,
aiming to benefit another person or group. Prosocial behavior appears in
preschool, around age two, and increases in frequency and variety throughout
life. While the internet can provide many positive prospects, exposure to negative
behaviors on the internet may cause an individual to normalize them over time,
which eventually could cause humans to lose certain senses. As a fast-growing
addictive behavior, internet addiction (IA) can lead to poor social communication,
loneliness, depression, etc. However, it should be remembered that many positive
behaviors may be learned through the internet. The present study aimed to evaluate
the relationship between A and prosocial behavior in adolescents.

Materials and Methods: A cross-sectional study was conducted with healthy
adolescents aged 10 to 18. The participants were asked to answer a questionnaire
including socio-demographic information and two scales; i) Young’s Internet
Addiction Scale-Short Form (YIAS-SF); for evaluating IA, ii) Child Prosociality
Scale (CPS); for evaluating the tendency to engage in prosocial behaviors. The
scale scores were compared with each other through the socio-demographic
features of the participants.

Results: The study sample consisted of 488 adolescents (292 females, 196 males)
with a mean age of 13.75. The parameter that affected the YIAS-SF score most was
found to be the adolescent’s duration of daily internet use (p<0.01 and =0.396),
and it was determined that the parameter that affected the CPS score the most was
school success (f=-0.166, p<0.001). A negative correlation was found between
CPS and YIAS-SF (p=0,001, r=-0,269). Furthermore, there was a negative
correlation between the adolescent’s CPS score and the mother’s daily internet use
duration in comparison to the adolescent’s and the father’s (p=0.344 and r=-0.043).
Conclusion: Since there is an inverse relationship between the risk of IA and
prosocial behaviors, prosocial behaviors should be motivated in adolescents at
high risk of IA. To promote prosocial behaviors in adolescents, mothers should be
informed that the duration of their own daily internet time has a more significant
effect on the adolescent’s prosocial behavior than the adolescent’s daily internet
use time.
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Giris: Prososyal davranis, bagka bir kisi veya gruba fayda saglamay1 amaclayan goniillii olarak yapilan davranig olarak tanimlanir.
Prososyal davranis okul 6ncesi donemde, iki yas civarinda ortaya cikar ve yasam boyunca siklig1 ve cesitliligi artar. Internet,
bir¢cok olumlu katki saglasa da, kisinin internette maruz kaldig1 olumsuz davranislar zamanla bireylerin bunu normallestirmesine
ve sonucunda insanin bazi duyularini kaybetmesine neden olabilmektedir. Hizla gelisen bir bagimlilik davranisi olan internet
bagimhilig1 (IB), zayif sosyal iletisim, yalnizlik, depresyon vb. durumlara yol acabilmektedir. Bununla birlikte birgok olumlu
davranigin internet araciligiyla 6grenilebilecegi de unutulmamalidir. Bu galigma, adolesanlarda 1B ile prososyal davranig arasindaki
iligkiyi degerlendirmeyi amagladi.

Gerec ve Yontem: On-on sekiz yaglar1 arasindaki saglikli adolesanlarda kesitsel bir ¢aligma yapilmistir. Katilimeilardan sosyo-
demografik 6zelliklerini iceren bir anketi ve iki Glcegi yamitlamalari istenmistir; i) Young Internet Bagimliigi Olgegi-Kisa
Formu (YIBO-KF); IB’yi degerlendirmek icin, ii) Cocuk Prososyallik Olcegi (CPO); prososyal davranislarda bulunma egilimini
degerlendirmek igin. Olgek puanlari, katilimcilarin sosyo-demografik 6zelliklerine gore birbirleriyle kargilagtirildi.

Bulgular: Aragtirmanin 6rneklemini yag ortalamasi 13,75 olan 488 adolesan (292 kiz, 196 erkek) olugturmugtur. YIBO-KF puanini
en ¢ok etkileyen parametrenin addlesanin giinliik internet kullanim siiresi oldugu (p<0,01 ve $=0,396) ve CPO puanini en ¢ok
etkileyen parametrenin okul basaris1 oldugu belirlenmistir (8=-0,166, p<0,001). CPO ile YIBO-KF arasinda negatif korelasyon
bulundu (p=0,001, r=-0,269). Ayrica addlesanin CPO puani, ad6lesan ve babaya gére 6zellikle annenin giinliik internet kullanim
siiresi ile negatif korelasyon gostermistir (p=0,344 ve r=-0,043).

Sonug: IB riski ile prososyal davraniglar arasinda ters bir iliski oldugu igin, IB riski yiiksek olan adélesanlarda prososyal davraniglar
motive edilmelidir. Adolesanlarda prososyal davraniglari artirmak igin annelere kendi giinliik internet siirelerinin adoélesanin
prososyal davraniglari lizerindeki etkisinin adolesanin kendi giinliik internet kullanim siiresinden daha anlaml bir etkisinin oldugu
anlatilmalidur.

Introduction

Prosocial behavior is defined as behavior that is
done voluntarily, aiming to benefit another person or
group (1). It can also be described as positive social
behavior, including empathy and concern for others.
Prosocial behavior appears in preschool, around
age two, and increases in frequency and variety
throughout life (2). Prosocial behavior is mediated
by both situational (such as fear of being judged by
others, pluralistic ignorance, and maximizing rewards
and minimizing costs) and individual factors (such as
the individual’s cognitive capacities like intelligence
and education level, family structure, cultural factors,
religion, emotional arousal, wanting to have positive
self-images or personal ideals, as well as help to fulfill
their individual needs, etc.). Helping, cooperating,
comforting, sharing, and donating are examples of
prosocial behavior (3). Therefore, it is considered
essential for social development and the harmonious
functioning of society. Prosocial behavior has also
been shown to have many benefits, such as helping
experience a better mood by relieving the adverse
emotional effects of stress and significantly impacting
motivation for learning for the “helper” (4). Seeing
others do good things encourages and inspires others
to take action to help others (5). While the internet can
provide many positive prospects, exposure to negative
behaviors on the internet may cause an individual to

normalize them over time, which eventually could
cause humans to lose certain senses (6,7). As a fast-
growing addictive behavior, internet addiction (IA)
can lead to poor social communication, loneliness,
depression, etc. (8). Besides, it should be remembered
that many positive behaviors may be learned through
the internet. The present study aimed to evaluate the
relationship between IA and prosocial behavior in
adolescents.

Materials and Methods

Subjects and Study Design

This cross-sectional study was conducted between
June 2019 and March 2020 at Canakkale Onsekiz
Mart University Hospital. The study subjects were
488 healthy adolescents referred to the adolescent
outpatient clinic selected with a continuous sampling
method. The inclusion criteria were:

1. Healthy adolescents (aged between 10-18 years
with = Tanner 2 Stage),

2. Who applied for a routine checkup, and

3. Written informed consent to participate in the
study.

The exclusion criteria were: 1) Presence of chronic
conditions (e.g., high blood pressure, kidney disease,
asthma, diabetes mellitus, obesity, neuropsychiatric
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disorders). A total of 2503 adolescents applied to
the hospital during the study period. Among these
adolescents, 488 adolescents were included in the
study. The chart below outlines the rationale for the
adolescents who were excluded from the study.

2503 adolescents applied to the adolescent
outpatient clinic during the study period,

!

891 subjects were excluded because of the
presence of acute illness at a level that cannot fill the
questionnaires,

!

695 subjects were excluded because of having a
chronic disease,

|

412 subjects did not want to participate in the study,

!

17 subjects were excluded because they were in the
prepubertal period.

!

Finally, 488 adolescents were included in the study.

Socio-demographic Data Collection

A self-report questionnaire prepared by the
researchers was used. The questions were divided into
two subtitles in this socio-demographic data form.

a) Information about the adolescent; i) socio-
demographics including age, the number of siblings,
school achievement (good, average, low), and smoking
status; ii) information about internet usage, including
how long being an internet user, having own phone,
and total daily internet usage duration (hour).

b) Information about the family,; including the
parents’ age, the parent’s education level (<8 years
or >8 years), the place of residence (urban/rural),
socioeconomic status (good, average, low), and the
daily internet usage duration (hour) of the parents.

Anthropometric Data

Anthropometric data were collected at the time of
enrollment. A stadiometer, calibrated daily, was used
to measure body weight and height for all patients
(Seca 703, accurate to 100 g, Seca GmBH&Co
Kg; Hamburg, Germany). The weighing was done
with the children wearing only underwear and no
external clothing. Height was measured by standard
measurement in a standing position. Body mass index
(BMI) was calculated based on the weight in kilograms
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and height in meters according to the formula kg/m>.
Participants with BMI above the 95" percentile or a
BMI standard deviation (SD) score above +2.0 SD
were considered obese (9).

The Scales

The parents completed the scales in a separate room
next to the adolescent outpatient clinic. Participants
who filled out the scales incompletely were not
included in the study.

Young'’s Internet Addiction Test-Short Form (YIAT-
SF)

YIAT-SF consists of 12 items rated on a 5-point-
Likert scale from 1(rarely) to 5 (always), with a total
score between 20 and 100. The items comprise several
facets of IA, such as loss of control, preoccupation, and
psychological dependence. The whole questionnaire
was translated into Turkish and validated by Kutlu et
al. (10), Cronbach’s alpha coefficient was found to be
0.86, and test-retest reliability was 0.86 in adolescents.

Child Prosociality Scale (CPS)-Mother Form

It is based on the Child Rating Questionnaire
developed by Strayer (1985) and the Prosocial
Behavior Questionnaire developed by Weir, Stevenson,
and Graham (1980) and Bower (2012) edited. Turkish
adaptation, validity, and reliability studies were carried
out by Bagci (2015). In the CPS scale, teachers and
parents are asked to evaluate children according to the
degree to which they have prosocial behavior skills.
Because mothers are oftentimes the ones who take
their children to the doctor in our country, the mother
form of CPS was used in the present study. This
Likert-type scale consists of 21 items and is rated the
extent of prosocial behavior from 1 to 5 (never, rarely,
sometimes, usually, and always). A high score on the
scale indicates that prosocial behaviors are increased.
Cronbach’s alpha coefficient was found to be 0.86,
and the reliability was found to be 0.91 for the mother
form.

Ethics Statement

The present study was approved by the Local
Ethics Committee of Canakkale Onsekiz Mart
University Faculty of Medicine (IRB no: KAEK-
27/2019-E.1900116951, date: 30.01.2019) and
conducted following the principles of the Declaration
of Helsinki. Subjects were recruited for the study after
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informed consent was obtained from both them and
their parents.

Statistical Analysis

Data were evaluated using IBM SPSS (Statistical
Packet for The Social Science) version 22. Number,
percentage, mean, standard deviation, median,
minimum, and maximum values were used to
present descriptive data. P<0.05 was accepted
for statistical significance. The conformity of the
variables to the normal distribution was evaluated
with the Kolmogorov-Smirnov test. Mann-Whitney
U and Kruskal-Wallis test’s were used to compare
continuous variables. The Spearman Correlation
test was used to assess the correlation between
variables. The correlation coefficient was 0.00-0.24:
weak correlation; 0.25-0.49: moderate correlation;
0.50-0.74: strong correlation; and 0.75-1.00: robust
correlation.

Results

The  study  population  comprised 488
healthy adolescents (59.8% females; Mage at
T1=13.75, SDage=2.2). All the participants were
attending middle school or high school. The socio-
demographic data of the participants are summarized
in Table 1.

The duration that the adolescent has been an internet
user was 4.2+2.5 years. The time of daily internet usage
of the adolescent, mother, and father was 2.8+1.9,
2.3+1.2,and 2.5+1.3 hours/day, respectively. The mean
of the YIAT-SF score and the CPS score was 24.9+8.6
(min-max; 12.0-52.0) and 86.1+12.3 (min-max; 35.0-
110.0), respectively. YIAS-SF score was higher in
male subjects, and this difference was statistically
significant (p=0.017). Comparing the participants’
YIAS-SF scores according to the adolescence periods,
the middle adolescence group had a statistically
significant higher score (p=0.005). The CPS and
YIAS-SF scores according to the socio-demographic
characteristics of the participants are given in Table 2.

80% of the adolescents had mobile phones, and only
5 had no internet. There was no statistical difference
in CPS scores between those with and without their
phone (p=0.163). However, YIAS-SF scores were
statistically significantly higher in adolescents with
phones (p=0.024).

Table 1. Socio-demographic characteristics of the
participitants
[n (%)
Gender
Female 292 (59.8)
Male 196 (40.2)
Mean = SD
Age (year) 13.75+2.2
n (%)
BMI
Underweight 30 (6)
Normal weight 341 (70)
Overweight 63 (13)
Obese 54 (11)
The adolescence period
Early adolescence (10-13 years) 228 (46.7)
Middle adolescence (14-16 years) 197 (40.4)
Late adolescence (17-18 years) 63 (12.9)
Number of siblings
1 97 (19.9)
2 248 (50.8)
3 110 (22.5)
4+ 33(6.8)
School achievement
Good 304 (62.3)
Average 169 (34.6)
Low 15@3.1)
Smoking status of adolescent
Yes 56 (11.5)
No 432 (88.5)
Education of mother (year)
<8 275 (56.4)
>8 213 (43.6)
Education of father (year)
<8 207 (42.4)
>8 281 (57.6)
Region of residence
Urban 430 (88.1)
Rural 58 (11.9)
Socio-economic status
Low 59 (12.1)
Average 217 (44.5)
Good 212 (43.4)
Mean + SD
Mother’s age 40.2+£5.2
Father’s age 44.1+£59
BMI: Body mass index (kg/m2), SD: Standard deviation
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The adolescent’s CPS score was observed to have
a negative correlation, especially with the mother’s
daily internet use duration (p=0.344 and r=-0.043).
On the other hand, YIAS-SF scores were positively
correlated with the adolescents’ daily internet usage
duration rather than the parents’. Table 3 demonstrates
the correlation analysis between the adolescents’

scales’ scores with both them and their parents’ daily
internet usage duration. Multiple regression analysis
results of independent variables that were determined
to be effective on the YIAS-SF and CPS scores of the
adolescents are shown in Table 4. The parameter that
affected the YIAS-SF score most was found to be the
adolescent’s duration of daily internet use (p<0.01 and

Table 2. CPS and YIAS-SF scores of the participants’ according to the socio-demographic characteristics
CPS YIAS-SF
Gender n Mean Median p n Mean Median p
Female 292 86.6 87 292 243 22
0.407* 0.017*
Male 196 85.2 86 196 25.8 25
The adolescence period
Early adolescence 228 87.2 88 228 23.8 22
Middle adolescence 197 853 85 0.077* 197 264 25 0.005%
Late adolescence 63 84.2 83 63 242 23
Number of siblings
1 97 853 85 97 24.7 24
0.354% 0.899%*
>1 391 86.3 87 391 25 24
Mother’s education (year)
<8 275 86.4 87 275 25 24
0.539% 0.993%*
>8 213 85.6 86 213 248 24
Father’s education (year)
<8 207 86.1 87 207 252 23
0.766%* 0.899*
>8 281 86.1 86 281 24.7 24
Socio-economic status
Low 59 83.4 84 59 26.6 23
Avarage 217 85.8 87 0.203% 217 24.5 24 0.443%
Good 212 87.1 87 212 24.8 24
Region of residence
Rural 58 86.1 86.5 58 243 22
0.789* 0.326%*
Urban 430 86.1 87 430 25.1 24
School achievement
Good 304 87.6 87 304 23.6 23
Average 169 84.1 84 0.009# 169 27.1 25 0.001#
Low 15 77 83 15 26.4 29
BMI
Underweight 30 88.5 90 30 25.8 235
Normal 341 86.6 87 341 243 23
- 0.068* 0.019*
Overweight 63 85.8 86 63 252 24
Obese 54 81.7 81.5 54 28.1 28
*Mann-Whitney U test, “Kruskal-Wallis, BMI: Body mass index, CPS: Child Prosocial Scale, YIAS-SF: Young Internet Addiction Scale-Short Form, significant contrasts are
marked in bold
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Table 3. Correlation between the duration of the daily internet usage of the adolescents, their parents and adolescents

CPS and YIAS-SF scores

b}

The duration of the daily internet usage of; (hour/day)

Scale Adolescent Mother Father
r -0.145 -0.043 -0.025
CPS score of the adolescent
p 0.001* 0.344% 0.581%*
r 0.452 0.128 0.116
YIAS-SF score of adolescent
p 0.001* 0.005%* 0.01°%*

r: Correlation coefficient, *Spearman Correlation test, CPS: Child Prosocial Scale, YIAS-SF: Young Internet Addiction Scale-Short Form, significant contrasts are marked in

bold

Table 4. Multiple regression analysis of the factors effecting the adolescents’ YIAS-SF and CPS scores

"Sl"ct;er 6i;ldependent factors effecting the adolescents’ YIAS-SF B B (Beta) " p
(Stable) 18.68 - 11.09 <0.001
Gender 1.34 0.076 1.82 0.068
Adolescent’s phone ownership status -0.617 0.029 -0.624 0.533
BMI 0.877 0.075 1.78 0.075
The adolescence period -1.31 -0.105 -191 0.056
School achievement 1.97 0.126 298 0.003
The duration of the daily internet usage of;
Adolescent 0.029 0.396 8.44 <0.001
Mother -0.161 -0.022 -0.465 0.642
Father -0.084 -0.13 -0.279 0.781
R=0.44 R2=0.19 F=13.048 p<0.001
The independent factors effecting the adolescents’ CPS scores
(Stable) 89.75 - 89.19 <0.001
School achievement -3.724 -0.166 -3.70 <0.001
The duration of the daily internet usage of the adolescent; -0.12 -0.119 -2.65 0.008
R=0.21 R2=0.047 F=12.061 p<0.001

YIAS-SF: Young Internet Addiction Scale-Short Form, CPS: Child Prosocial Scale,

B: Regression coefficient, F: Variance analysis, B (Standardized Beta): Partial regression

coefficient, t: Significance test for regression coefficients, R: Relationship level; R% Determining coefficient, BMI: Body mass index, significant contrasts are marked in bold

=0.396), and it was determined that the parameter
that the most affected CPS score was school success
(B=-0.166, p<0.001).

11.5% of the adolescents (n=56, F/M: 21/35)
were smokers. Between smokers and non-smokers,
CPS scores were slightly higher in non-smokers, but
no significant difference was detected (p=0.108).
Although the YIAS-SF score was found to be higher in
smokers, this difference was not statistically significant
(p=0.063). The mean time of playing virtual games in
adolescents was 1.7+1.2 hours per day. There was a
weak negative and a weak positive correlation between
the adolescents’ daily playing time of virtual games

and the CPS score and YIAS-SF score, respectively
(p=0.062, r=-0.084 and p=0.001, r=0.194).

Discussion

The present study found a significant negative
correlation between adolescents’ prosocial behaviors
and IA scores. Loneliness is found to be more common
in adolescents with IA (11). Consequently, this
condition may disrupt the development of prosocial
behaviors. On the other hand, contrary to our study,
Jeon et al. (12) found a positive correlation between
empathy ability, a sub-dimension of prosocial behavior,
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and IA. It should be noticed that the internet is also
a socialization tool, and prosocial behaviors can be
developed through it. Consistent with many previous
studies, the present study found that the IA score was
higher in males than females (13-18). Gender-related
differences exist in most addictive behaviors (19-20).
In this direction, questioning the use of cigarettes in
the study, we found that the smoking rate was higher
among males. Therewithal, it was observed that CPS
and YIAS-SF scores were negatively affected by
smoking. On the other hand, males use the internet
differently from females (21). Internet usage purposes
were not detailed in the current study. However,
the habit of virtual gaming was questioned, and the
average daily playing time of virtual games was an
unexpected finding. Furthermore, it was observed that
playing virtual games had a negative effect on both
CPS and YIAS-SF scores. It has been determined that
virtual games have an important place in adolescents’
internet use. These games cause behavioral problems,
deterioration in anger control, difficulties adapting to
social life, and IA (22). The Internet has become an
affluent area in terms of game diversity. The effects of
these games on the individual may vary depending on
the type of game played (23). The fact that we have yet
to question the kind of virtual game played may make
the comments on this subject incomplete. On the other
hand, the CPS score was slightly higher in female
subjects compared to males. Females react more than
males to social and emotional stimuli in many contexts
(24). Males can more easily isolate themselves from
social dilemmas’ social and emotional aspects more
easily, which may contribute to the greater IA risk
in men (25). The current study found that middle
adolescence has a higher risk for IA. While some
studies do not find a relationship between IA and age,
other studies have shown that the risk of IA increases
with age (26-28). In general, the most turbulent period
of adolescence is the middle adolescence period. In
this direction, the result of our study may be explained
by the adolescents’ efforts to become individuals,
their intense curiosity, and their desire to experience
new and different things. Therefore, minding parents’
internet use during this period may be necessary to
prevent and stop emerging IA. On the other hand,
while parents’ daily internet use was not found to
be effective in YIAS-SF scores in the study, it was
observed that the mother’s everyday internet use had
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a negative effect on the adolescent CPS scores, which
may indicate that mothers must be good role models
in restricting internet use, especially for the positive
development of their adolescent’s prosocial behaviors.
This will increase the duration of social communication
with the adolescent, and it should be remembered that
the first social interaction and learning of prosocial
behaviors start in the family. In the study, IA scores
were higher in adolescents whose BMI was outside
the normal ranges, including underweight. It was seen
that excess weight had a more negative effect on the
scores compared to low weight. While some studies
in the literature have found a significant relationship
between 1A and obesity, some studies have not found
a relationship with obesity (29-34). It is difficult to
establish a cause-effect relationship, as there is a
chicken-and-egg problem in this regard. We believe
that the essential factors at play in this situation are
participants’ neglect of physical activity, consuming
unhealthy and unregulated amounts of food, and
spending excessive amounts of time on the internet.
Increasing the number of studies on this subject may
be enlightening in terms of observing the cause- effect
relationship. In addition, obese individuals desire less
physical activity in their leisure time, so their internet
usage may increase.

While the adolescents’ daily internet use had the
most negative impact on YIAT-SF scores, low school
success was the second most influential factor in the
study. For CPS scores, there was achange of place in this
ranking. Adolescents with good school performance
are expected to be more interested in school. The
results of studies related to school success and IA in
the literature are contradictory (35-39). Its inclusion
may explain this in every aspect of our lives, including
schools. A probable reason for the current study’s
result regarding school achievement and the scale
scores may be the low number of participants with low
school success and the lack of families’ honesty while
answering the survey question. On the other hand, the
fact that we did not question the internet usage purposes
of the participants in the study limits our comments
on this subject. Adolescents with mobile phones had
significantly higher YIAS-SF scores than those who
did not have a mobile phone. Although there are few
studies on this subject, there are different results.
While having a mobile phone is an essential factor in
addiction in one study (40), another study did not find
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any such relationship (39). IA is higher in individuals
with self-phones because they can easily access the
internet whenever and wherever they want and can be
controlled with difficulty. It is widely acknowledged
that families acquire mobile phones with the primary
intention of facilitating communication with their
children. However, we think that phones are often
misused for the wrong purposes. Restricting mobile
internet access and determining daily mobile data
quota can solve this problem. Adolescents who think
the internet is confidential and unlimited should be
reminded that everything is recorded and tracked to
reduce unnecessary internet usage.

Study Limitations

The results should be interpreted in the context of
several limitations, including a relatively small sample
size with some conditions which could contribute to
the study but were not evaluated. First, parent-report
scales may be sensitive to socially desirable responses.
The demographic form should have included questions
about the purposes of internet use, which can be
considered a significant limitation because internet
usage for positive reasons, such as studying and
learning, should be separated from playing games and
spending time on social media. Another limitation of
the study is that IA is still not classified as a disease
with clear diagnostic criteria. Using only one scale to
diagnose it can be a limitation.

Conclusion

The present study found that the most crucial factor
determining IA for adolescents is the duration of the
adolescent’s daily internet time. The most critical
factor affecting CPS is school achievement. The
course of daily internet time of the mother was more
effective on the CPS scores than the adolescent’. A
significant negative correlation was detected between
the adolescents’ prosocial behaviors and IA scores.
While correlation does not imply causation; these
findings suggest that (i) the duration of adolescents’
daily internet time is the most significant risk for [A, ii)
prosocial behaviors should be motivated in adolescents
at high risk of IA, iii) mothers should support their
children’s prosocial behavior development by limiting
their daily internet use and having more social contact
with them, iv) as good school performance seems to

be both preventive for IA and is associated with more
prosocial behaviors adolescents should be supported
in this sense.
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Giris: Neonatal sepsis, cesitli patojenlerin neden oldugu spesifik olmayan belirti
ve semptomlarla karakterize klinik bir sendromdur. Tanis1 klinik ve laboratuvar
bulgularinin birlikte degerlendirilmesi ile konur. Gram-pozitif ve Gram-negatif
bakteriler etiyolojide 6n planda goriilmektedir. Calismamizda yenidogan kan
kiiltiirlerinde iireyen mikroorganizma tiirlerini ve Gram-negatif etkenlerin
antimikrobiyal duyarliliklarini degerlendirmeyi amacladik.

Gereg ve Yontem: Geriye doniik 2566 kan kiiltiirii sonucu incelendi. Uremesi
olan kan kiiltiir siselerinden numuneler kanli agara pasajlandi. Ureyen koloniler
MALDI-TOF MS ile tanimlandi. Tam otomatize cihazda antibiyotik duyarlilik
testleri calisildi. EUCAST standartlarina gore degerlendirildi.

Bulgular: Orneklerin %12,1’inde iireme saptandi. Ureme olan hastalarin %59,5’i
erkekti. Olgularin %66°s1 term, %53,7’si erken baslangicli sepsisti. Olgularin
%74,6°s1 sezaryen ve %59,5°1 2500 gram iistiindeydi. Erken ve ge¢ baslangich
sepsiste en sik koagiilaz negatif stafilokok (KNS) iiremesi saptandi. Ureyen
etkenler %73,9 KNS, %9 Gram-negatif enterik ve nonfermenter basil, %2.,9
Gram-pozitif basil ve %0,1 mantardi. S.aureus’larin %40°1 metisilin direncliydi.
En fazla antimikrobiyale direngli saptanan Gram-negatif etken Klebsiella spp.
idi. Klebsiella spp. izolatlar1 i¢in amikasin %9, ampisilin %100, sefepim %72,7,
seftazidim %81.8, gentamisin %81.,8, meropenem %9, direngli saptandi.
Geniglemis spektrumlu beta laktamaz %909 pozitifti. Acinetobacter spp.izolatlar
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Keywords icin amikasin %42.8, ampisilin %42.,8, gentamisin %42.8, meropenem %42.8

Newborn, blood culture, antimicrobial direncli saptandi.

resistance, Klebsiella Sonu¢: Yogun bakim iinitelerindeki mikroorganizma tiirleri ve antibiyotik
duyarliliklar1 zamanla ve klinikler arsinda degiskenlik gostermektedir. Sepsis
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Abstract

Introduction: Neonatal sepsis is a clinical syndrome characterized by non-specific signs and symptoms caused by various
pathogens. The diagnosis is based on a combination of clinical and laboratory findings. Gram-positive and Gram-negative bacteria
are the predominant etiologic agents. In our study,we aimed to evaluate the types of microorganisms grown in neonatal blood
cultures and antimicrobial susceptibilities of Gram-negative agents.

Materials and Methods: We retrospectively analyzed 2566 blood culture results. Samples from blood culture bottles with growth
were passaged on blood agar. The growing colonies were identified by MALDI-TOF MS. Antibiotic susceptibility tests were
performed on a fully automated device. The results were evaluated according to EUCAST standards.

Results: Growth was detected in 12.1% of the samples. 59.5% of the patients with growth were male. 66% of the patients
were at term and 53.7% had early-onset sepsis. 74.6% of the cases were cesarean section and 59.5% were above 2500 grams.
Coagulase-negative staphylococci (CNS) were the most common organisms grown in early and late-onset sepsis. 73.9% CNS,
9% Gram-negative enteric and nonfermentary bacilli, 2.9% Gram-positive bacilli and 0.1% fungi were grown. 40% of S.aureus
were methicillin resistant. The most antimicrobial-resistant Gram-negative agent was Klebsiella spp. Klebsiella spp. isolates were
resistant to amikacin 9%, ampicillin 100%, cefepime 72.7%, ceftazidime 81.8%, gentamicin 81.8%, meropenem 9.1%. Extended
spectrum beta lactamase was positive in 90.9%. Acinetobacter spp. isolates were resistant to amikacin 42.8%, ampicillin 42.8%,
gentamicin 42.8%, meropenem 42.8%.

Conclusion: Microorganism species and antibiotic susceptibilities in intensive care units vary over time and between clinics.
Broad-spectrum antimicrobials started early with suspicion of sepsis without culture confirmation can be replaced with agent-
specific narrow-spectrum antimicrobials when growth is detected in culture,monotherapy can be switched or treatment can be

terminated early. This may contribute to the prevention of resistance development.

Giris

Neonatal sepsis, cesitli patojenlerin neden oldugu
spesifik olmayan belirti ve semptomlarla karakterize
klinik bir sendromdur. Perinatal risk faktorlerine
bagli yasamin ilk 72 saati icinde teshis edilirse
erken baglangigli, 72 saat sonra teshis edilirse geg
baslangicli olarak kabul edilir (1). Gelismis iilkelerde
daha diisiik olmak iizere yenidogan sepsisi siklig1
1.000 canli dogumda 1-8,1 arasinda bildirilmektedir.
Erken baglangichi sepsis %0,57 ile %10,96 olarak
bildirilirken, gec baslangi¢ch sepsis siklig1 ise dogum
agirligina bagli olarak degismek lizere %1.6 ile %51,2
arasinda degismektedir (2).

Sepsis tanist klinik ve laboratuvar bulgularinin
birlikte degerlendirilmesi ile konur. Tan1 koyduracak
milkemmel bir belirtec bulunmamaktadir (2). Kan
kiiltiirleri veya diger viicut sivilarindaki bakteriyel
tireme dogrulandigr takdirde sepsis tanisinin
bilesenlerinden olan bakteriyolojik kanit elde
edilmis olur. Neonatal sepsis tanisini dogrulamak
icin geleneksel kiiltiir teknikleri altin standart olarak
kabul edilmektedir (1). Erken baslangicl sepsiste tiim
mikroorganizmalar etken olabilir ancak Streptococcus
agalactiae ve Escherichia coli (E.coli) en yaygin olarak
bulunan etkenlerdir. Ge¢ baslangich sepsisin yaklasik
%70’1 Gram pozitif  bakterilerden kaynaklanir.
Gec baglangicli sepsiste gelismis lilkelerde bagta
Staphylococcus epidermidis (S. epidermidis) olmak
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lizere koagiilaz negatif stafilokoklar (KNS) %53,2-
77,9 oraninda en sik goriilen etken iken E. coli,
Klebsiella, Pseudomonas tiirleri gibi Gram negatif
basillerin 6n planda oldugu iilke ve klinikler de vardir
(3). Staphylococcus aureus (S. aureus) ve kandida
tiirleri diger etkenler arasindadir (2).

Uzun yillar stafilokok cinsi icinde S. aureus
enfeksiyon etkeni olarak taninmig, KNS tiirleri ise deri
ve mukozanin normal florast i¢inde yer aldiklarindan
kontaminant bakteriler olarak degerlendirilmislerdir.
Ancak giiniimiizde bagta S. epidermidis olmak lizere
tiim KNS tiirlerinin dnemli nozokomial enfeksiyonlara
neden olduklari bilinmektedir (4).

Bazi merkezler KNS’leri en yaygin patojen olarak
kabul ederken bazi merkezler KNS leri kontaminasyon
olarak degerlendirmektedir (3). Caligmalarin bir
kisminda tek bir kiiltlirde KNS {iremesi saptanmis
olgular calisma disinda birakilmis (5), diger bazi
caligsmalarda (6) ise KNS tiremesi klinik olarak anlamli
olarak kabul edilip aragtirmalara dahil edilmistir
(3). Geligmis tilkelerde Gram pozitif etkenler daha
on siralarda goriliirken, gelismekte olan iilkelerde
Gram negatif bakteriler (Klebsiella spp., Enterobacter
spp., Acinetobacter spp., E.coli) yenidofan sepsis
etiyolojisinde 6n planda goriilmektedir (7). Baslangic
zamani ne olursa olsun erken tani, uygun antibiyotik
tedavisi neonatal sepsiste morbidite ve mortaliteyi
azaltmanin en etkili yoludur (8).
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Calismamizda 1 Ocak 2016-31 Aralik 2021
tarihleri arasinda hastanemiz yenidogan yogun bakim
servisinden gonderilen kan kiiltiirlerinde {iireyen
mikroorganizma tiirlerini ve Gram negatif etkenlerin
antimikrobiyal  duyarliliklarini  degerlendirmeyi
amagladik.

Gerec ve Yontem

Bu c¢alisma igin Sivas Cumhuriyet Universitesi
Etik Kurulu'ndan 27.07.2022 tarih ve 2022-07/10
karar numarasi ile onay alinmigtir.

Calismamizda 1 Ocak 2016-31 Aralik 2020
tarihleri arasinda yenidogan yogun bakim iinitesinden
mikrobiyoloji ~ laboratuvarina  gonderilen 2566
kan kiiltliri sonucu geriye doniik olarak hastane
sisteminden incelendi. Uremesi olan 311 6rnek
calismaya dahil edildi. Tekrar eden ornekler ¢aligma
dig1 birakildi. Kan kiiltiir siselerine (BD BACTEC Peds
Plus/F ; Becton Dickinson, Sparks, ABD) ekimleri
yapilan numuneler kan kiiltiir cihazinda BD BACTEC
9120 (Becton Dickinson, Sparks, ABD) 5 giin inkiibe
edilmigtir. Ureme sinyali alman siseler %5 koyun
kanli agar besiyerine pasajlanmis, besiyerleri 35+2
°C 1s1 araliginda 18-24 saat etiivde inkiibe edilmistir.
Besiyerinde iireyen mikroorganizma kolonileri,
matriks aracili lazer desorpsiyon/iyonizasyon-ucus
zamanh kiitle spektrometresi (MALDI-TOF MS)
temelli Bruker IVD MALDI Biotyper 2.3 (Bruker
Daltonik GmbH, Bremen, Almanya) cihazinda
tanimlanmistir. Antimikrobiyal duyarlilik testleri tam
otomatize BD Phoenix 100 (Becton Dickinson, Sparks,
ABD) cihazinda calisilmistir. Kolistin duyarlilig:
stvi mikrodiliisyon yontemi caligilmistir. Antibiyotik
duyarliliklar1  giincel “European Committee on
Antimicrobial Susceptibility Testing” (EUCAST)
standartlarina  uygun olarak minimal inhibitor
konsantrasyonlarina gore yorumlanmistir. Genislemis
spektrumlu beta laktamaz (GSBL), kombinasyon disk
testi ile arastirilmistir.

Istatistiksel Analiz

Elde edilen sonuglar istatistiksel degerlendirme
icin SPSS 22.0 programima yiiklendi. Verilerin
degerlendirilmesinde kategorik 6l¢timler say1 ve yiizde
olarak belirtildi. Tanimlayici istatistiksel yontemler
(ortalama + SD, min-maks, sayi, yiizde) ile 2*2 ve
cok gozlii diizenlerde ki-kare testi kullanildi ve p<0,05
degeri anlamli kabul edildi.

Bulgular

Incelenen toplam 2566 kan kiiltiiriiniin 311’inde
(%12,1) iireme saptandi. Ureme saptanan hastalarin
%40,5’i (n=126) kiz, %59,5’i (n=185) erkekti.
Gebelik haftasi ortalama 35+4,6 hafta (min: 24,
maks: 41) idi. Olgularin %34’ii (n=106) preterm,
%66’s1 (n=205) term idi. Kan Kkiiltiirlerinde iireme
saptanan hastalarin %53,7°si (n=167) erken, %46,3’i
(n=144) gec baslangicl sepsis olarak degerlendirildi.
Erken baslangichi sepsis tanisi alan olgularin %37,1°1
(n=62) preterm iken ge¢ baslangicli sepsis tanisi
alan olgularin %59’u (n=85) pretermdi. Erken
baglangicli sepsiste %73,6 (n=123), ge¢ baslangich
sepsiste ise %742 (n=107) KNS iiremesi en sik
olarak saptandi. Bebeklerin %254’ (n=79) normal
vaginal yolla (NVYD), %74.6’s1 (n=232) sezaryen
(C/S) ile dogmustu. Olgular dogum agirliklarina gore
incelendiginde ortalama 2516 gram (min: 600, maks:
5030), %8’1 (n=25) 1000 gram altinda, %13,2’si (n=41)
1000-1500 gram, %19,3’ti (n=60) 1500-2500 gram
ve %59.,5’i (n=185) 2500 gram ve iizerindeydi. lgili
veriler ve lireyen etkenlere gore mortalite durumlari
Tablo 1°de gosterildi.

Kan kiiltiirlerinde iireyen etkenlerin %87,1°1
(n=271) Gram pozitif kok, %73,9’u (n=230) KNS,
%9’u (n=28) Gram negatif enterik ve nonfermenter
basil/kokobasil, %2.9’u (n=9) Gram pozitif basil ve
%0,1’i (n=3) mantard1. Izole edilen etkenlerin tiirleri
ve dagilimi, lireme zamani, iireyen etkenlere gore
dogum sekli ve dogum haftas1 Tablo 2’de gdsterildi.
Dogum haftas: ile iireyen etkenler arasinda anlamli
bir iligki yoktu (p=0,22). Erken veya ge¢ sepsis ile
tireyen etkenler arasinda anlamli bir iliski yoktu
(p=0,2). Dogum sekli ile iireyen etkenler arasinda
anlamhi  bir iligki saptandi (p=0,03). Sezeryan
dogumda iiremeler anlamli olarak daha fazlaydi.
Ureyen etkenlerin yillara gore dagilimi Tablo 3’te
gosterildi. Cins isimleri belirtilen bakterilerin
tirleri KNS’ler icin Staphylococcus capitis, caprae,
epidermidis,  haemolyticus,  hominis,  pasteuri,
simulans, warneri, S.aureus, enterekok i¢in faecium
ve faecalis, streptokoklar icin Streptococcusmitis,
oralis, parasanguinis, salivarius, vestibularis idi.
Gram negatif etkenlerde Acinetobacter baumannii ve
Iwoffii, Enterobacter asburiae, Klebsiellapneumonia
ve oxytoca, Pseudomonasaeruginosa, E.coli
Serratiamarcescens, Stenotrophomonas maltophilia
ve Haemophilus influenza idi. Gram pozitif basillerde
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Tablo 1. Kiiltiir pozitif hastalarin demografik ve klinik

ozellikleri

Ozellik n %
Cinsiyet

Kadin 126 40,5
Erkek 185 59.5
Dogum haftast

<37 hafta 106 34
>37 hafta 205 66
Dogum sekli

C/S 232 74,6
NVYD 79 254
Dogum agirlig

<1000 gram 25 8
1000-1500 gram 41 13,2
1500-2500 gram 60 19.3
>2500 gram 185 59,5
Kiiltiir ireme zamani

<72 saat 167 53,7
>72 saat 144 46,3
Anne yas1

<18 3 1
18-35 247 794
>35 61 19,6
Mortalite (6liim) Toplam freme | g,
KNS 230/23 65,7
S.aureus MRSA 2/0 0
Acinetobacter spp. 772 5,7
Stenotrophomonas maltophilia 171 29
Enterobacter spp. 3/0 0
Klebsiella spp. 11/2 5,7
Pseudomonas spp. 2/0 0
E.coli 2/1 29
Serratia spp. 1/0 0
H.influenza 1/0 0
Gram pozitif basil 9/0 0
Candida spp. 3/1 29
Gram pozitif kok 36/4 114
S. aureus MSSA 3/1 29

J Curr Pediatr 2023;21:171-81

Corynebacteriumamycolatum, afermentans ve striatum
idi. Mantarlar Candida albicans ve parapsilosis olarak
tir diizeyinde tanimlandi. Gram negatif basillerin
%66,7’si Enterobacterales takiminda %33,3’i ise
nonfermenter (Pseudomonas spp., Acinetobacter spp.)
gruptaydi. Saptanan 271 Gram pozitif kokun 5’1 (%1,8)
S.aureus’tu ve %40°1 (n=2) metisilin diren¢li (MRSA),
3’0 metisilin duyarliydi (MSSA). Entereobacterales
takiminda en fazla antimikrobiyale direncli saptanan
etken Klebsiella spp. idi. Klebsiella spp. ampisilin,
sefepim, seftazidim ve seftriaksona anlamli olarak
daha direncli bulundu (p=0,013, p=0,04, p=0,014,
p=0,015),diger etkenlerde antimikrobiyaller yoniinden
anlamli bir fark saptanmadi. Yillara gore antibiyotik
direnclerine bakildiginda yillar iginde piperasilin
tazobaktam direncinin anlamli olarak arttig1 saptandi
(p=0,03). Erken veya gec baglangicli sepsis olma
durumuna gore antibiyotik direng¢lerine bakildiginda
imipenem geg¢ baglangicli sepsiste anlamli olarak daha
direncli saptandi (p=0,04), diger antimikrobiyaller
icin anlamli bir fark yoktu. Gram negatif etkenlerin
antibiyotik direncleri ve GSBL sonuglar1 Tablo 4’te
gosterildi.

Tartisma

Sepsis, ozellikle diisiik ve orta gelirli iilkelerde
yenidogan mortalitesi ve morbiditesinin onemli bir
nedeni olmaya devam etmektedir. Spesifik olmayan
belirti ve semptomlarla kendini gosterir. Yenidogan
sepsis tanisini dogrulamak icin ¢esitli testler gerekir.
Enfeksiyonun erken ve dogru teshisi klinik sonuclari
iyilestirecek ve agir1 antibiyotik kullanimini ve
dolayisiyla diren¢ gelisimini azaltacaktir  (1).
Calismamizda iireyen mikroorganizmalara mortalite
yoniinden baktigimizda en ¢ok KNS’ler saptanmig
olup, Gram negatif mikroorganizmalardan mortalitesi
en yiiksek olan Acinetobacter spp.’dir. Gram negatif
mikroorganizma lireyip dlenlerde en sik iireyen etken
Klebsiella spp.’dir. Sezeryan ile dogumda daha fazla
kan kiiltiir tiremesi saptanmustir. Son 2 yilda sayica
daha fazla kan kiiltlir tiremesi olmustur. Klebsiella
izolatlar1 beta laktam grubu bazi antimikrobiyallere
anlamli olarak daha direncli bulunmugtur.

Neonatal sepsisli olgularin  degerlendirildigi
cesitli calismalarin bazi verileri Tablo 5, 6 ve 7’de
sunulmustur. ilgili calismalarda (9,21,23-25) olgular
sirastyla %57,1, %522, %82, %30,2 ve %192
oranlarinda preterm olarak saptanmustir. Erken
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baslangicli neonatal sepsis yoniinden bakildiginda
calismalarda sirastyla (9,16,23-25) %28.5, %54.,5,
%60, %60, %703 oranlari saptanmistir. Neonatal
sepsisli olgularin dogum seklinin %54,5 C/S (23),
%51 NVYD (21), dogum agirligmin %59,1’inde
2500 gram alt1 (23), %57,8’inde 1000-1500 gram

araligi (21) , %55,7’sinde 2500 gram {istii (25)
saptandig1 bildirilmigtir. Olgular cinsiyet yoniinden
degerlendirildiginde sirastyla (9,21,23) %523, %53,
%735 erkek olarak bildirilmisgtir.

Yenidogan  doneminde  sepsis  erkeklerde

Tablo 2. Erken ve ge¢ sepsiste iireyen etkenler, dogum sekli, dogum haftasi

Erken-gec sepsis Dogum haftasi Dogum sekli
Etken Erken Geg Preterm Term /s NVYD

n % n % p |[n % n % p n % n % p
KNS 117 1509 113 | 49,1 101 |439 129 | 56,1 170 | 739 |60 |26,1
S.aureus MRSA 0 0 2 100 2 100 0 0,0 2 100 |0 0
Acinetobacter spp. 3 429 4 57,1 5 714 2 28,6 7 100 0 0
S. maltophilia 0 0 1 100 1 100 0 0 0 0 1 100
Enterobacter spp. 1 333 2 66,7 0 0 3 100 3 100 0 0
Klebsiella spp. 5 455 6 54,5 6 54,5 5 455 8 72,7 |3 273
Pseudomonas spp. 0 0,0 2 100 1 50 1 50 2 100 |0 0
E.coli 1 500 |1 |50 [02)0 o 2 100 (022190 0 2 |100 |003
Serratia spp. 0 0,0 1 100 0 0 1 100 0 0 1 100
H.influenza 1 100 0 0 1 100 0 0 0 0 1 100
Gram pozitif basil 7 778 2 222 5 55,6 4 444 7 778 |2 222
Candida spp. 0 0 3 100 2 66,7 1 333 1 333 |2 66,7
Gram pozitif kok 20 55,6 16 44 4 22 61,1 14 389 29 80,6 |7 194
S.aureus MSSA 3 100 0 0 1 333 2 66,7 3 100 |0 0
Tablo 3. Ureyen etkenlerin yillara gére dagilimi

Yil
Etkenler 2016 2017 2018 2019 2020
n % n % n % n % n %

KNS 21 75 21 70 48 78,7 68 70,1 72 758
S.aureus MRSA 1 3,6 0 0 0 0 0 0 1 1,1
Acinetobacter spp. 0 0 1 33 1 1,6 4 4.1 1 1,1
S. maltophilia 0 0 0 0 0 0 1 1 0 0
Enterobacter spp. 0 0 1 33 0 0 1 1 1 1,1
Klebsiella spp. 0 0 0 0 4 6,6 4 4,1 3 32
Pseudomonas spp. 1 3,6 0 0 0 0 0 0 1 1,1
E.coli 1 3.6 1 33 0 0 0 0 0 0
Serratia spp. 1 3,6 0 0 0 0 0 0 0 0
H.influenza 0 0 0 0 0 0 1 1 0 0
Gram pozitif basil 0 0 0 0 3 49 2 2.1 4 42
Candida spp. 1 3,6 1 33 0 0 1 1 0 0
Gram pozitif kok 2 7,1 4 13,3 5 8,2 14 144 11 11,6
S.aureus MSSA 0 0 1 33 0 0 1 1 1 1,1
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Tablo 4. Gram negatif etkenlerin antibiyotik diren¢ oranlari

Antimikrobiyal duyarlilik (%diren¢)*
S:Sa‘i‘ln(;‘fga“f AK |AM |FEP |CAZ |CRO |CN |CIP |ETP |IPM |MEM |TPZ |CT |SXT |MI | GSBL
f‘;f"embamr SPP- | 428 428 |- |- - 428 |286 |- 028 428 |- |o |- |- |-
Stenotrophomonas

- _ _ - - - - _ _ _ - _ 0 0 _
spp- (1)
g")’embacm SPP- 1 100 |0 |0 0 0 0 0 0 0 0 - o - -
Kiebsiellaspp- 19 | 100 (727 [818 |81.8 |81.8 [363 |182 |90 |00 [545 |- |636 |- | %%
(11) pozitif
é’zs)eudomonas SPP- | ) 0 0 ) 0 50 ) 0 0 0 ) _ ) )

. %100

E. coli (2) 0 0 0 0 0 0 0 0 0 0 0 0 0 - Negatif
Serratia spp. (1) 0 100 [0 0 0 0 0 0 0 0 0 100 | - - -
*Caligtlmayan antimikrobiyaller - ile gosterildi.
AK: Amikasin, AM: Ampisilin, FEP: Sefepim, CAZ: Seftazidim, CRO: Seftriakson, CN: Gentamisin, CIP: Siprofloksasin, ETP: Ertapenem, IPM: imipenem, MEM: Meropenem,
TPZ: Piperasilin/tazobaktam, CT: Kolistin, SXT: Trimetoprim/siilfometaksazol, MI: Minosiklin

Tablo 5. Cesitli klinik calismalarda iiremeler

Ornek

Tgili ¢al
gili caligma sayisi

Klinik anlaml

iireme (%)

Mikroorganizmalar (%)

Avar Ozdemir ve ark. (9) 121

%16,2 KNS

%30,2 S. aureus

%30,1 Gram negatif enterik basil
%69 Candida spp.

Kara ve ark. (10) 1641

32

%46,1 KNS
%3.8 S. aureus

%40,3 Gram negatif enterik ve nonfermenter
bakteriler

%19 Candida spp.

Aldemir ve ark. (11) 4703

6,2

%49,8 KNS

%31,3 Gram negatif enterik ve nonfermenter
bakteriler

%95 S. aureus
%3.,3 Candida spp.

Saglam ve ark. (12) 6116

52

%70,8 KNS
%44 S. aureus ,

%18 .4 Gram negatif enterik ve nonfermenter
bakteriler

9%2.,5 Candida spp.

Igbal ve ark. (13) 60

100

%71,7 Gram negatif enterik ve nonfermenter
bakteriler

%25 S. aureus
%3.,3 Candida spp.

alismamiz 2566
Calig

12,1

%739 KNS

%9 Gram negatif enterik ve nonfermenter bakteriler

%1.,6 S.aureus
9%0,1Candida spp.
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Tablo 6. Cesitli calismalarda tireyen mikroorganizma tiirleri

Tlgili caligma Mikroorganizmalar (%)

Tlgili caligma Mikroorganizmalar (%)

%31,3 KNS

%19,2 Mantarlar

%13 S. aureus

%10.,5 K pneumoniae
%8 .2 Enterobacter spp.

Yalaz ve ark. (14)

9%30,2 S. aureus
%25.,5 K. pneumonia
%16,2 KNS

9%6.9 Candida spp.

Avar Ozdemir ve ark. (9)

%65,1 Citrobacter spp.
%325 S. aureus

%14 Acinetobacter spp.
%11,6 Pseudomonas spp.
%47 Klebsiella spp.
%33 Candida spp.

Igbal ve ark. (13)

%51 KNS
%6 Pseudomonas spp.
%53 S.aureus

93 3Klebsiella spp. ve
Acinetobacter spp.

%13 E.coli
9%1,6 Candida spp

Ozkan ve ark. (15)

%44,7 KNS
%16 4 Klebsiella spp.

Hameed ve ark. (16) B82S, aureus

%59 E .coli ve Pseudomonas spp.

%9 4 Enterobacter/Citrobacter spp.

%154 S. marcescens
%14,7 K. pneumonia

Mutlu ve ark. (17) %12 P. aeruginosa

%33.3 Klebsiella spp.
%20,3 KNS

%18.8 Enterobacter spp.
%11,6 Acinetobacter spp.
%43 E.coli

%29 Pseudomonas spp.
%1 4 S.aureus

Pokhrel ve ark. (18)

%739 KNS

9%3.5 K. pneumonia ve oxytoca
%23 A.baumani ve lwolffii
%09 E.asburiae

9%0,7 E.coli ve Paeruginosa,
%0,3 S. Maltophilia ve S.
marcescens

%09 Candida albicans ve
parapsilosis

%1,7S. aureus

Calismamiz

%49,8 KNS

%123 K pneumonia
%9.5 S.aureus

%3 ,3Candida spp.

Aldemir ve ark. (11)

kizlardan 2 kat daha fazla goriilmektedir (21,26,27).
Calismamizdaki olgularin %59,5’1i erkek, %40,5’i
kizdi. Literatiirle benzer olarak erkek cinsiyette kiiltiir
pozitiflik orani daha fazla saptandi. Olgularimizin
%53,7°si erken baslangichi sepsis, %66’s1 term,
%74,6’s1 C/S dogum, %59,5’i 2500 gram ve
tizeriydi. Literatiirde c¢aligmamizda benzer olarak
erken baglangicli sepsis siklikla saptanmigstir. Geg
neonatal sepsis, genis bolgelere hizmet vererek farkl
kliniklerden hasta kabulii yapan {nitelerde daha
stk goriiliiyor olabilir. Preterm ve diisiik agirlikli
bebeklerin yasam oranlarimin artmasi nedeniyle geg
baglangicli sepsis oranlarinin farkli kliniklerde daha
yliksek saptanmis olabilir. Prematiir bebekler invaziv
girigsimlere daha sik maruz kalma ve immiin yetersizlik
nedeniyle enfeksiyona daha yatkin olmaktadirlar
(28,29). Bu bilginin aksine olgularimizin biiyiik kismi
term bebeklerden olusmaktaydi. Hastanede uygulanan

invaziv islemler gec baslangicli neonatal sepsis riskini
artiran ana etmenlerdendir (30). Erken baglangicli
sepsis orani ¢alismamizda term bebeklerde (%62,9)
daha yiiksekti. Gec baglangicli sepsiste ise pretermlerin
orani (%59) term bebeklerden daha fazlaydi. Uygun
olmayan kosullarda yapilan dogum term bebeklerde
daha sik saptadigimiz erken baglangicli neonatal
sepsis yoOniinden, toplum kokenli enfeksiyonlar
nedeniyle yatis yapilmasi, uzun hastane yatis siireleri
ve nozokomiyal enfeksiyonlar gibi nedenler de
pretermlerde daha sik saptadigimiz ge¢ neonatal sepsis
yoniinden etkili olmus olabilir.

Calismamizda C/S dogum oram1 daha yiiksek
iken literatiirde C/S veya NVYD ile dogum oranlari
farkli caligmalarda daha sik olarak saptanmustir.
Calismamizda olgulari biiylik kismi 2500 gram ve
tizerinde bulunmugken yapilan calismalarda 2500
gram altindaki bebeklerde sepsis daha sik saptanmistir
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Tablo 7. Cesitli calismalarda antibiyotik diren¢ durumlart

. Acinetobacter Pseudomonas
4 S. aureus K. pneumonia E. coli spp spp
lgili ¢ahgma (antimikrobiyal/ (antimikrobiyal/diren) | (Antmikrobiyall | o ikrobiyal/ | (antimikrobiyal
direnc) direnc) . .
direng) direnc)
AM %100
o CN %66,7
glg)n% ve ark. AK %783
MEM %44,1
CT %15
CAZ %54
K 51 IPM %18.2 CN %33
ariragg‘)"g uve TPZ %214 CAZ %50
' MEM %9 TPZ %50
CN %7
Ampisilin,
Aminoglikozid, EEHZOZ;) ;Oi(i)giincii Karbapenem,
. Karbapenem, > .| kinolon,
T2ulrkmen veark. | \roga AK %15 . liciincii kugak kusak sefalosporin, aminoglikozid,
21 1 susta GSBL pozitif sefalosporinlere aminoglikozid, seftazidime
duyarlt karbapenemlere duyarh
GSBL negatif duyarl
Ozdemir ve ark. C e . AK %92
(12) metisilin direnci %70 CN %92
AM %80
Ozkan ve ark. (15) CN %20
AK %20
2013 yil1 2014 yili
. AM % 100AM %100
gezk)‘s Bozkurt CN %87,5 CN %50
AK %57,5 AK %50
MEM %35,7 MEM %0
Ampisilin sulbaktam
%66.,7
(et ve ek Sefotaksim %90 5
Amino glikozitler %60
Kinolonlar %62.,5
AM %100 CAZ %88
CRO %923 IPM %88
Jatsho ve ark. (23) AK %23 AK %55
CN %38 CN %77
CIP %30 CIP %77
Saglam ve ark. (9) | %54 MRSA %52 4’ tinde GSBL pozitif | %61,9 GSBL pozitif
AK %9
AM %100 CT %0
FEP %727
AK %42.8
CAZ %818
AM %42 8
CRO %81.,8 CN %42 8
Calismamiz %40 MRSA CN %81.8 e
CIP %28.6
CIP %36
IPM %428
IPM %9.1 MEM %42 8
MEM %9,1 o
TPZ %545
GSBL pozitif %90,9
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(21,23). Diisik dogum agirligi sepsis gelisimi
acisindan bir risk faktorii iken verilerimiz bu bilgiyi
destekler sekilde degildi.

Yenidogan yogun bakimlarda yapilan, sepsis
olgularinin degerlendirildigi gesitli klinik ¢caligmalarda
saptanan etkenler Tablo 5’te gosterilmistir. Igbal
ve ark.’nin (13) Pakistan’da kiiltiirle kanitlanmig
60 yenidogan sepsisli olguyu prospektif taradigi
calismasinda KNS hig¢ bildirilmemis olup prospektif
calisma  oldugu i¢in  kontaminasyon oldugu
diisiintilerek calisma dig1 birakilmis olabilir.

Calismamizda kan Kkiiltiiriinde iireyen etkenlere
bakildiginda ilk sirada %73.9 ile KNS’ler yer alirken
%9 ile Gram negatif enterik ve nonfermenter basiller
takip etmektedir. Orneklerin  %1,6’sinda  S.aureus
ve %0,1’inde Candida spp. tespit edildi. Ulkemizde
yenidogan yogun bakimda yapilan ¢aligmalarla benzer
oranlar ve etken siralamasi ¢aligmamizda da saptandi.
KNS’lerin daha diisiik oranlarda saptandigi calismalara
bakildiginda uygun 6rnek alim prosediirleri ile deri
ve mukozanin normal florasinda bulunan ve siklikla
kontaminant olarak saptanabilen KNS’ler daha az
bulunmus olabilir. Er ve ark.’nin (4) kan kiiltiirlerinde
tireyen KNS’lerin kontaminant veya etken ayrimi
acisindan yaptigi calismalarinda KNS {iremesi olan
130 hastanin %58 4’ii (n=76) kontaminant, %12,3’i
kesin KNS enfeksiyonu olarak degerlendirilmistir.
Etken ve kontaminant ayrimi: yapmak icin
hasta verileri klinik ve laboratuvar bulgular ile
degerlendirilmig,  16kositoz/I6kopeni,  ndtropeni,
trombosipeni, CRP yiiksekligi olmasi enfeksiyon
lehine yorumlanmustir. KNS enfeksiyonu icin risk
faktorii olan yenidoganlardan klinik ve laboratuvar
bulgu varliginda ardisik iki giin icinde alinan en
az iki kan kiiltiirlinde ayni tiir KNS iiremesi kesin
KNS enfeksiyonu, risk faktorii, klinik ve laboratuvar
bulgusu olmayan yenidoganlardaki tek KNS iiremesi
ise kontaminasyon kabul edilerek kan Kkiiltiiri
tekrarlanmigtir. Calismamizda KNS’ler yo6niinden
etken veya kontaminasyon ayrimi yapilmamuistir.
Kan  Kkiiltlir ~ sonuglarmin  degerlendirilmesinde
kiiltiirle kanitlanmis tiremeler klinik uyumla birlikte
yorumlandiginda, kontaminant olmayip gergekten
sepsis etkeni olan KNS’lerin sikliginin ve etkenlerin
dagilim oranmin degisebilecegini, bu sayede daha
gercekci verilere ulasabilecegimizi diisliniiyoruz.
Yenidoganlardan alinan kan kiiltiirleri her zaman 2 ayr1
set halinde alimamayip siklikla tek kan kiiltiirii sisesi

olarak gonderiliyor olmasi laboratuvar tarafindan etken
kontaminant ayrimi yapilmasint zorlastirmaktadir
ve dolayisiyla bu durum g¢aligmamizda bir kisitlilik
olusturmustur. Klinik laboratuvar is birliginin
arttiritlmasi, kan kiiltiirii alma egitimlerinin kliniklere
sik araliklarla tekrarlanmasi kontaminasyon oranlarint
azaltarak daha objektif veriler elde etmemize katki
saglayacaktir.

Yenidogan sepsisine sebep olan etkenler, iilkeler
arasinda ve ayni iilke icinde farkli kliniklerde degisken
siralamalar gostermektedir. Cesitli caligmalarda iireyen
mikroorganizma tiirleri Tablo 6’da belirtilmistir.
Calismamizda tanimlanan etkenlerin = %73,9’unu
KNS’ler olustururken takiben en sik saptanan Gram
negatif etkenlerimiz %3,5 K.pneumonia ve oxytoca,
%23 A.baumani ve Iwoffii, %09 E.asburiae,
9%0,7 E.coli ve P.aeruginosa, %0,3 S.maltophilia ve
S.marcescens idi. Candida albicans ve parapsilosis
%0,9, S.aureus %1,1 olarak saptandi. Literatiirdeki
caligsmalarin pek coguyla benzer sekilde ¢calismamizda
da en sik KNS izole edildi. Gram negatif etkenler
yoniinden farkli calismalarda farkli oranlar saptanmig
olsa da calismamizda en sik saptanan K.pneumonia
ilk veya ikinci sirada olarak literatiirde bildirilmistir.
S.aureus, Candida spp. daha az oranlarda saptanmis
olup diger Gram negatif etkenler de degisen oranlarda
ve siklikta bildirilmigtir. Hastane floralari, hastalarin
altta yatan hastaliklari, klinik durumlari, mekanik
ventilasyon kullanimi gibi faktorler mevcut etkenlerin
farkli siklikta goriilmesine sebep olmus olabilir.
Kiiltiirle kanitlanan iiremelerin mikrobiyolojik tiir
tanimlamalarinin MALDI-TOF MS gibi sistemlerle
tanimlanmasi elde edilen tiir isminin giivenilirligini
artirarak bize daha gercekci veriler sunacagini
diisliniiyoruz.

Gram negatif bakteriler yaygin olarak kullanilan
antibiyotiklere karsi artan bir dirence sahiptir. Bu
sadece gelismekte olan iilkeler icin degil, gelismis
tilkelerde de artan bir sorundur. Coklu antibiyotik
direnci de tedavide problem olusturmaktadir (31).
Yenidogan sepsisleri ile ilgili cesitli ¢aligmalarda
saptanan antimikrobiyal diren¢ oranlart Tablo 7°de
gosterilmigtir.

Calismamizdaki  Klebsiella  spp. suslarinda
amikasin direnci literatiirden daha diisiik oranda
saptandi. Klebsiella spp.’de gentamisin direnci bazi
caligsmalarda diisiik oranda saptanmigken bazilarinda
da calismamizla benzer olarak yiiksek direng
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saptanmigtir. Kinolon direnci farkli c¢aligmalarda
calismamizdan daha diisik veya daha yiiksek
oranlarda saptanmistir. Karbapenem direnci diger
antimikrobiyallere gore literatiirde de daha ilimli
seyretmis olup calismamizda da benzer olarak
daha diisiik oranlarda saptandi. Acinetobacter spp.
suslar1 yoniinden farkli yillarda yapilan calismalara
baktigimizda calismamizda tiim antimikrobiyallerde
artan bir diren¢ oldugunu gordiik. S.aureus suglarinda
2010 yilinda Tiirkmen ve ark.’nin (21) ¢alismasinda
metisilin direnci saptanmamigken ilerleyen yillarda
yapilan diger calismalarda ve calismamizda benzer
oranlarda metisilin direnci saptanmigtir. Kliniklerin
antibiyotikleri se¢me ve kullanma ekolleri farkli
olabilir. Hastalarin altta yatan primer patolojilerindeki
farkliliklar, hastane yatig1 sonrasi yapilan girisimsel
islemler sepsis etkeni bakterilerde farkliliga yol
acabilir. Buna bagli antibiyotik tiirii ve kullanim
stiresinin degiskenligi antibiyotik direnci gelismesinde
rol oynayan faktorler olabilir. Calismamizda dogum
seklinin kiiltiir tiremeleri ile anlamli bir iligkisi oldugu
saptandi. Hastanelerin dogum politikalar1, postnatal
bakim siirecleri de kiiltiir iiremeleri ve dolayisiyla
direng gelisimine katk1 sagliyor olabilir.

Sonuc¢

Yogun bakim initelerindeki mikroorganizma
tiirleri ve antibiyotik duyarliliklar1 zamanla ve klinikler
arasinda degiskenlik gostermektedir. Sepsis siiphesi
ile, heniiz kiiltiirle kanitlanmadan erken donemde
baglanan genis spektrumlu antimikrobiyaller, kiiltiirde
tireme saptandiginda etkene o6zgii dar spektrumlu
antimikrobiyaller ile degistirilebilir, monoterapiye
gecilebilir  veya tedavi erken sonlandirilabilir.
Bu sayede direnc gelisiminin Onlenmesine katki
saglanabilir.
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Abstract

Introduction: Health literacy is defined as the extent to which individuals can
find, understand, and utilize information and amenities to inform health-related
decisions and actions for themselves and others. Diabetes regulation in children
and adolescents is an issue that requires family participation and supervision.
This study was conducted to investigate the relationship between the glycemic
outcomes of children diagnosed with type 1 diabetes and the health literacy levels
of their parents.

Materials and Methods: Parents of 103 children aged 2-18 years who were given
the diagnosis of type 1 diabetes at least 6 months ago participated in this study.
The relationships between the health literacy levels of the participants and their
socio-demographic data and the glycemic control results of their children were
investigated.

Results: In our study, Turkish Health Literacy Scale (TSOY-32) scores differed
significantly based on the educational statuses of the parents (p=0.045) and
according to the number of hospitalizations due to ketoacidosis (p=0.039). There
was a negative and statistically significant relationship between HbAlc and
TSOY-32 in the parents of children in the 2-10 age group (rho=-0.275; p=0.046).
On the other hand, no statistically significant relationship was identified between
HbAlc and TSOY-32 in the group concerning children over 10 years of age (tho=-
0.098; p=0.497). There was no statistically significant difference between monthly
income levels (income less than expenses, income equals expenses, income more
than expenses) and HbA 1c¢ values and levels (p=0.149).

Conclusion: The data collected in this study highlighted the role and importance of
parental health literacy levels in the glycemic control-related outcomes of children
with type 1 diabetes. The health literacy levels of parents should be evaluated and
supported for effective diabetes management.

Oz

Giris: Saglik okuryazarligi, bireylerin kendileri ve bagkalari igin saglikla ilgili
kararlar1 ve eylemleri icin bilgi ve hizmetleri bulma, anlama ve kullanma becerisine
sahip olma derecesidir. Cocuk ve ergenlerde diyabetin regiilasyonu aile katilimini
ve denetimini gerektiren bir konudur. Bu caligmada tip 1 diyabetli cocuklarin
glisemik sonuglari ile ebeveynlerinin saglik okuryazarlik diizeyleri arasindaki
iligki aragtirilmigtir.
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Gereg¢ ve Yontem: Bu calismaya en az 6 aydir tip 1 diyabet tanisi ile takipli, 2-18 yag aras1 103 cocugun ebeveynleri katilmigtir.
Katilimceilarin saglik okuryazarlik diizeyleri ile sosyo-demografik verileri ve ¢ocuklarinin glisemik kontrol sonuglari arasindaki
iligkiler incelenmigtir.

Bulgular: Calismamizda anne-baba egitim durumuna gore ve ketoasidoz nedeniyle hastaneye yatis sayisina gore Tiirk Saglik
Okuryazarhgi Olgegi (TSOY-32) puanlari anlamli farklilik gosteriyordu (p=0,045, p=0,039). Yaglar1 2-10 yil arasinda degisen
gruptaki ¢cocuklarin ebeveynlerinde HbAlc ile TSOY-32 arasinda negatif ve istatistiksel olarak anlaml bir iligki vardi (tho=-0,275;
p=0,046). Yas1 10 yil ve lizeri olan cocuklarda ise HbAlc ile TSOY-32 arasinda istatistiksel olarak anlamli bir iligki saptanmadi
(rho=-0,098; p=0,497). Aylik gelir diizeyleri (gelir giderden az, gelir esittir gider, gelir giderden fazla) ile HbAlc degerleri ve
diizeyleri arasinda istatistiksel olarak anlamli fark yoktu (p=0,149).

Sonug: Calismamizin sonuglart tip 1 diyabetli ¢ocuklarin glisemik sonuclarinda ebeveynlerin saglik okuryazarligiin roliinii ve
onemini vurgulamustir. Etkili diyabet yonetimi i¢in ebeveynlerin saglik okuryazarlik diizeyleri degerlendirilmeli ve desteklenmelidir.

Introduction

Type 1 diabetes (T1D) is one of the most
commonly encountered metabolic diseases in
childhood. Data reported in large epidemiological
studies have indicated that the incidence of T1D has
been rising at a rate of 2-5% worldwide (1). Cases
with T1D need lifelong medical care, and if optimal
blood glucose regulation is not achieved (HbAlc
<7.5%), serious complications such as retinopathy,
nephropathy, or neuropathy may develop (2). Diabetes
regulation in children and adolescents is an issue that
requires family participation and supervision, and
diabetes management can be much more difficult and
complicated in this age group. Parents are responsible
for dealing with the reality of severe responses to
insulin, medical complications that are and will be
encountered, recurrent hospital admissions, and the
child’s adherence to daily therapy (3). The explanation
of health literacy (HL) was revised in August 2020, and
the new definition focuses on the ability of individuals
to use health-related information rather than just
comprehend such information. Personal health literacy
is the extent to which people can find, understand, and
utilize information and amenities to inform health-
related decisions and behaviors for themselves and
others (4). Studies in adult populations have reported
an elevated possibility of hospitalization and higher
healthcare expenditures independently related to HL
and that HL levels are associated with lower HbAlc
values regardless of educational background in adults
(5,6). According to the data of the World Diabetes
Federation, it is estimated that the number of newly
diagnosed cases in children aged 0-14 in Tiirkiye
increased by 83%, and the number of children with
T1D rose by 148% from 2000 to 2021 (7). According to
the data published by the Turkish Ministry of Health, 7

out of 10 people in Tiirkiye have low levels of HL, and
this is associated with an increase in chronic diseases
(8). Health literacy and childhood diabetes emerge as
important issues that need to be emphasized in Tiirkiye.
In our study, we aimed to investigate the role of the
health literacy levels of parents in the management of
T1D in children and adolescents.

Materials and Methods

Parents who had their children regularly followed
up for diabetes in a pediatric endocrinology clinic
participated in this study. One hundred and three
volunteers were included in the study using an online
questionnaire. The inclusion criteria for the study
were determined as being over the age of 18, being the
mother or father of a child aged 2-18 diagnosed with
T1D at least 6 months ago, having the ability to speak,
read, and write in Turkish for the informed consent
form and related assessment scales, voluntarily
agreeing to take part in the study, and providing written
informed consent. The questionnaire applied to the
participants consisted of two parts. In the first part, the
age, gender, income status, marital status, education
level, the age and sex of the child with diabetes, the
HbA1c value of the child checked in the last 3 months,
and the number of hospitalizations experienced by
the child due to ketoacidosis were questioned. The
children of the parents who were included in the study
divided into three groups based on their HbAlc levels
as good (<7.5%), moderate (7.5-9%), and poor (>9%)
glycemic control based on the recommendations of the
American Diabetes Association/International Diabetes
Federation/International Society for Pediatric and
Adolescent Diabetes (2). In the second part, the
Turkish Health Literacy Scale (TSOY-32) was used as
a health literacy measurement tool (9). Each item in
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the 32-item questionnaire is evaluated with a 5-point
Likert-type scale. The response options of each item
are scored as 1: Very easy, 2: Easy, 3: Difficult, 4:
Very difficult, or 5: I have no idea. The parents were
asked to mark the most suitable option for themselves.
The study was started after obtaining the approval of
the Beykent University Ethics Committee for Social
Sciences and Humanities (decision no: 237, date:
01.07.2022). The study was conducted between July
and September 2022.

Statistical Analysis

The data that were collected in this study were
analyzed using the IBM SPSS Statistics (IBM Corp.,
Armonk, New York, USA) program. Descriptive
statistics are presented in frequency (n), percentage
(%), mean = standard deviation (mean =+ SD),
median (M), minimum (min), maximum (max),
and interquartile range (IQR) values. The normal
distribution of the numeric data was tested with the
Shapiro-Wilk test. The Kruskal-Wallis H test was
utilized for the comparison of the numeric variables
based on groups with more than two categories. If
the Kruskal-Wallis H test result was found to be
significant, multiple comparisons were made with the
Dunn-Bonferroni test. The relationships between the
numeric variables were analyzed with the Spearman
correlation coefficient. Fisher’s exact test was used to
test the relationships between the categorical variables.
A p value of <0.05 was accepted to show statistical
significance.

Results

The general characteristics of the parents in the
sample and their children are summarized in Table 1.

The health literacy levels of the participants were
measured according to their Turkish Health Literacy
Scale scores, and the outcomes of these measurements
are summarized in Table 2.

In our study, TSOY-32 scores differed significantly
based on the educational statuses of the parents
(p=0.045). The TSOY-32 scores of the participants
who were university graduates were significantly
higher than the scores of those who were middle
school graduates. Additionally, the TSOY-32 scores
of the participants differed significantly according
to the number of hospitalizations of their children
due to ketoacidosis (p=0.039). The TSOY-32 scores

J Curr Pediatr 2023;21:182-9

Table 1. Participant characteristics

Variables Statistics
Age, (years)
x+SD 39.7+7.1

M (min-max)

40.0 (25.0-60.0)

Gender, n (%)

Male 19 (18.4)
Female 84 (81.6)
Marital status, n (%)

Single 5(4.9)
Married 98 (95.1)
Education, n (%)

Primary school 35(34.0)
Middle school 23 (22.3)
High school 21 (204)
University 24 (23.3)
Monthly income, n (%)

Income less than expenses 46 (44.7)
Income equals expenses 49 (47.6)
Income more than expenses 8(7.8)
Children’s age, (years)

x+=SD 104+3.8

M (min-max)

10.0 (2.0-17.0)

Children’s sex, n (%)

Girl 53 (51.5)
Boy 50 (48.5)
Diabetes duration, (months)

M (min-max) 24 (6-132)
Number of hospitalizations, n (%)

None 76 (73.8)
One 13 (12.6)
Two 11 (10.7)
Three or more 329
HbAlc (%)

x+SD 8.24+1.79

M (min-max)

7.80 (6.2-15.0)

Diabetes regulation, n (%)

Good 42 (40.8)
Moderate 36 (35.0)
Poor metabolic control 25(24.2)

X: Mean, SD: Standard deviation, M: Median, Min: Minimum, Max: Maximum
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of the parents whose children had three or more
hospitalizations due to ketoacidosis were significantly
lower compared to the scores of those whose children
had no hospitalizations or had been hospitalized twice.
The relationships between the TSOY-32 scores of the
parents and their educational status, monthly income,
gender, and the frequency of hospitalization of their
children due to diabetic ketoacidosis are summarized
in Table 3.

In our study, when the cases were grouped
according to their TSOY-32 scores, the groups did
not show any statistically significant difference from
each other regarding HbAlc, diabetes regulation,
educational status, monthly income, and number of
hospitalizations (Table 4).

There was a negative and statistically significant
relationship between HbAlc and TSOY-32 in the
parents of children in the 2-10 age group (rho=-0.275;

Table 2. Health literacy levels of participants
Health literacy level n %
Inadequate 12 11.7
Problematic - limited 34 33.0
Sufficient 34 33.0
Excellent 23 223
Total 103 100.0
Table 3. Comparison of health literacy (TSOY-32) scores by educational status, monthly income status, gender, and
frequency of hospitalization
TSOY-32 Test statistics
M (IQR) Test value? p-value
Education status
Primary school 33.8 (11.5)®
Middle school 323 (13.4)
High school 33.9 (16.4)® 8073 0045
University 36.9 (15.2)°
Monthly income, n (%)
Income less than expenses 31.7 (12.5)
Income equals expenses 33.9(13.0) 4.404 0.111
Income more than expenses 38.5(13.6)
Number of hospitalizations, n (%)
None 344 (12.8)
One 29.6 (14.3)*
Two 367 G0y 8.369 0.039
Three or more 26.5 (4.5)°
Diabetes regulation n (%)
Good 34.4(14.3)
Moderate 33.3(6.6) 2813 0215
Poor metabolic control 34.9 (12.7)
Gender n
Men (n=19) 32.8(7.8)
Women (n=84) 33.8 (13.5) 0617 0537
M: Median, IQR: Interquartile range, *: Kruskal-Wallis Analysis superscripts a and b show the TSOY-32 score differences between categories. No statistically significant
difference is found in the TSOY-32 scores between the categories with the same superscripts. Categories containing the superscript “ab” are no different from other groups.
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Table 4. Results of comparison of HbA lc by health literacy (TSOY-32) classes, educational status, monthly income
status, and frequency of hospitalization

TSOY-32 Test statistic

Insufficient P.ro'blematlc Sufficient Excellent

limited Test value | p-value
n=12 n=35 n=23
n=33
HbAlc (%)
M (IQR) 8.75 (1.28) 7.70 (2.35) 7.70 (2.30) 7.30 (1.80) 5.704% 0.127
Diabetes regulation n (%)
Good 2(4.8) 15 (35.7) 13 (31,0) 12 (28.6)
Moderate 6 (16.7) 11 (30.6) 12 (33.3) 7(19.4) 5082 0539
Poor metabolic control 4 (16.0) 7 (28.0) 10 (40.0) 4 (16.0)
Education status
Primary school 4(11.4) 11 (31.4) 13 (37.1) 7 (20.0)
Middle school 5(21.7 8(34.8 8(34.8 2 (8.7
( ) ( ) ( ) 87) 9.6497 0.375
High school 3(14.3) 6 (28.6) 6 (28.6) 6 (28.6)
University 0(0.0) 8(33.3) 8(33.3) 8(33.3)
Monthly income, n (%)
Income less than expenses 6(13.0) 19 (41.3) 13 (28.3) 8(174)
Income equals expenses 6(12.2) 12 (24.5) 18 (36.7) 13 (26.5) 49337 0.515
Income more than expenses 0(0.0) 2(25.0) 4 (50.0) 2(25.0)
Number of hospitalizations, n (%)
None 6(7.9) 25(32.9) 25(32.9) 20 (26.3)
One 4(30.8 4(30.8 3(23.1 2(154
( ) ¢ ) ( ) ( ) 12.6607 0.099

Two 19.1) 2(18.2) 7 (63.6) 19.1)
Three or more 1(33.3) 2 (66.7) 0(0.0) 0(0.0)
M: Median, IQR: Interquartile range, *: Kruskal-Wallis analysis, ": Fisher’s exact test

p=0.046). On the other hand, no statistically significant
relationship was identified between HbA1c and TSOY-
32 in the group concerning children over 10 years of
age (rho=-0.098; p=0.497). There was no statistically
significant difference between monthly income levels
(income less than expenses, income equals expenses,
income more than expenses) and HbAlc values and
levels (p=0.149).

Discussion

In our study, we evaluated the health literacy levels
of parents with children and adolescents diagnosed
with T1D and the relationships of these competencies
with social determinants of health and glycemic control
outcomes. We found that as the education levels of
the parents increased, their health literacy scores
increased, while health literacy levels did not affect the
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HbAc levels of their children significantly. Moreover,
health literacy skills were negatively associated with
diabetes-related hospitalizations. According to the
data published by the Turkish Ministry of Health, the
health literacy levels of 7 out of 10 people in Tiirkiye
are low (8). In this context, when the results of this
study and the health literacy data published by the
Turkish Ministry of Health are compared [if the sum of
the deficient and the problematic-limited is considered
low, n=12+34=46 (44.7%)], the low health literacy
levels in this study were similar to those of the Turkish
Ministry of Health (z=1.661; p=0.185). Based on the
data provided by the Turkish Ministry of Health, the
health literacy levels of men are higher than those of
women (8). In our study, no statistically significant
difference was identified between the TSOY-32
scores of the male and female participants (p=0.537).
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The World Health Organization defines non-medical
factors such as education and income that affect health
outcomes as social determinants of health (10). In the
literature, there are many large-scale studies evaluating
education levels, income levels, and health literacy
adequacy (10-14). Some studies have reported that
as monthly income increases, health literacy scores
also increase (10,14). We did not find any statistically
significant correlation between monthly income and
health literacy levels (p=0.515). Similar to our study,
in a survey study conducted with 1127 university
students to examine the relationship between health
literacy levels and healthy lifestyle behaviors in
Tiirkiye, no significant relationship between financial
status and health literacy was reported (10). Regarding
the relationship between education levels, which are
another social skill, and health literacy, the TSOY-
32 scores in our study differed significantly based on
the education levels of the parents (p=0.045). Studies
in the literature have shown that there is a positive
correlation between education levels and health
literacy scores, similar to our study (14,15). This result
indicates that education levels and health literacy are
directly proportional. This is an indication that all
segments of society should be supported to access,
understand, and use health-related information. In a
study performed with children, Pulgarén et al. (16)
highlighted the significance of the role of parental
health literacy, especially numeracy, in the planning
of interventions to enhance the glycemic control
capabilities of young diabetic children. Diabetes-
related arithmetic is an analytical skill required for
diabetic individuals to perform self-management tasks
such as glucose monitoring, carbohydrate calculation,
and insulin regulation (17). In a study conducted to
measure diabetes-related arithmetic in 61 adolescents
aged 12-17 with T1D mellitus, it was determined that
young people’s own arithmetic skills were related to
their diabetes outcomes (18). The HbAlc test, which
shows the course of diabetes, is the main test to help
manage diabetes (15). The HbAlc test provides
information about blood sugar and is a tool to support
behavioral change for diabetes management (19). In
this context, children’s HbAlc levels and parents’
TSOY-32 scores were examined in our study, and we
found no statistically significant difference (p=0.215),
but there was a negative and statistically significant
correlation between HbAlc and TSOY-32 in the

parents of children in the 2-10 age group. There was
also no statistically significant correlation between
HbAlc and the health literacy levels of the parents
with children older than 10 years old. Although no
significant correlation between TSOY-32 scores and
HbA1c scores could be found, this may be due to the
fact that our study included an online questionnaire.
We think that answering the questions in the presence
of a supervisor experienced in the field of diabetes
may have affected the results. It could also increase the
role of parents in diabetes management in the younger
age group. A negative and statistically significant
correlation was determined between HbAlc and
TSOY-32 in the parents of children in the 2-10 age
group.

In a study conducted with parents of children in a
similar age group, parental health literacy, diabetes self-
efficacy perceived by parents, diabetes numeracy, and
glycemic control status in 70 children aged 3-9 years
with T1D were investigated, and low levels of parental
health literacy were found related to poor glycemic
outcomes in children (16). Similar to our study, Janisse
et al. (20) stated that parental health literacy levels had
no significant effect on HbAlc in older age groups. It
was also reported in a study carried out to define the
health literacy levels of parents of adolescents aged
10-17 with insulin-dependent diabetes and investigate
the relationship between parental health literacy and
adherence to treatment, no significant correlation was
determined between the health literacy of parents and
their children’s diabetes management and HbAlc
values.

In another study evaluating the relationship between
levels of participation in blood glucose monitoring
and insulin administration and the metabolic control
of 89 children aged between 10 and 15 years who
were using insulin, it was found that HbAlc values
improved as parental participation increased. In this
context, parents who have low levels of knowledge
about diabetes management and the prevention of
ketoacidosis should be supported in terms of diabetes
and ketoacidosis management (21). It has been reported
in various studies that increasing the contribution of
parents to diabetes management and improving health
literacy competencies in the adolescent age group
will improve blood glucose monitoring, treatment
adherence, and metabolic control (14,22). It was also
reported that the continuous education of parents and
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children and family harmony are important for the
successful management of diabetes in adolescents and
children (23).

Low health literacy levels in parents are associated
with negative behaviors such as an unhealthy diet and
poor exercise levels in children (24). Additionally, low
health literacy levels in parents are also associated
with medication dosing errors (25). Parents who
have poor levels of health literacy have difficulty in
terms of helping their children adjust to their diabetes
management regimen (20). In our study, we could not
find any statistically significant relationship between
the duration of diabetes in children and parental health
literacy levels. Studies evaluating the relationship
between diabetes duration and health literacy levels
are limited in the literature. In their study conducted
with parents of children with diabetes aged 3-9 years,
Pulgarén et al. (16) did not report a statistically
significant relationship between parental arithmetic
skills and their children’s diabetes duration. These
results were also consistent with our study, and they
indicated that parents need support for the development
of their health literacy.

Study Limitations

One of the limitations of our study was that it
was based on the data obtained through the online
questionnaire. We believe that studies to be observed
by an experienced supervisor will be useful. Long-term
studies with larger samples are necessary to examine
the relationship between health literacy and diabetes-
related long-term complications.

Conclusion

In our study, there was a correlation between
the health literacy levels of the parents and their
educational statuses. Additionally, the frequency
of hospitalization due to diabetic ketoacidosis was
lower in the children of the parents with sufficient
health literacy levels. Efforts for increasing the health
literacy levels of parents should be supported as they
will reduce hospitalization due to diabetes and related
health expenditures.
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Oz

Giris: Saglik okuryazarlii, bireylerin uygun saglik kararlarini verebilmesi,
saglik hizmetlerine erisebilmesi ve verilen tedaviyi anlayarak uygulayabilmesinin
derecesi olarak tanimlanmaktadir. Bu ¢alismada amac kronik norolojik hastaliga
sahip ¢ocuklarin ebeveynlerinin saglik okuryazarligi diizeyini degerlendirmektir.
Gere¢ ve Yontem: Kronik norolojik hastalikla takip edilen ¢ocuk hastalarin
ebeveynlerine Tiirkiye Saglik Okuryazarligi Olcegi-32 (TSOY-32) iceren anket
uygulandi.

Bulgular: Calismaya 338 ebeveyn (%533 kadin, %46,7 erkek) katildi.
Katilimeilarin  saglik okuryazarlik diizeyi TSOY-32 olgegine gore; %154
(n=52) yetersiz, %24,6 (n=83) sorunlu/siirli, %34 (n=115) yeterli, %26
(n=88) miikemmel olarak saptandi. Epilepsi ile izlenen hastalarin ebeveynlerin
%40,2’sinin, noromiiskiiler hastalikla izlenen hastalarin ebeveynlerin %58.,8’inin
ve norodejeneratif hastaliklar ile izlenen ebeveynlerin %352,6’smin  saglik
okuryazarlik diizeyi yetersiz veya sorunlu-sinirh olarak saptandi.

Sonu¢: Kronik norolojik hastaliklara sahip ¢ocuklarin ebeveynlerinin %40’ mmn
saglik okuryazarlig1 yeterli diizeyde degildir. Bu oran kronik norolojik hastaligin
goriilme siklig1 az oldugu durumlarda artmaktadir. Kronik norolojik hastaliklarda
toplumsal farkindaligin ve saglik okuryazarliginin artirilmasina yonelik egitim
programlari diizenlenmesi uygun olacaktir.

Abstract

Introduction: Health literacy is defined as the degree to which individuals can
make appropriate health decisions, access health services, and understand and
apply the treatment given. The aim of this study is to evaluate the health literacy
level of the parents of patients diagnosed with one of the chronic neurological
diseases of childhood.

Materials and Methods: The study was conducted by applying a questionnaire
containing the Turkish Health Literacy Scale-32 (TSOY-32) to the parents of
pediatric patients followed up for chronic neurological diseases.

Results: Three hundred thirty eight people (53.3% female, 46.7% male)
participated in the study. According to the participants’ health literacy level
according to the TSOY-32 scale; 15.4% (n=52) were inadequate, 24.6% (n=83)
problematic/limited, 34% (n=115) adequate, 26% (n=88) excellent. The health
literacy level of 40.2% of the parents of the patients followed up with epilepsy,
58.8% of the parents of the patients followed up with neuromuscular disease and
52.6% of the parents followed up with neurodegenerative diseases was found to be
insufficient or problematic-limited.
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Conclusion: 40% of parents of children with chronic neurological diseases do not have sufficient health literacy. This rate increases
in cases where the incidence of chronic neurological disease is low. It would be appropriate to organize training programs to increase
social awareness and health literacy in chronic neurological diseases.

Giris

Saglik okuryazarligi, bireylerin uygun saghk
kararlarin1 verebilmek icin temel saglik bilgilerine
sahip olma, saghk hizmetlerine erisebilme ve anlama
kapasitesinin derecesi olarak tanimlanmaktadir (1).
Bu tanimlamadan yola ¢ikarak kronik hastaliga sahip
bireyin saghg: ile ilgili dogru karari verebilmek
ve uygun saglik hizmeti alabilmesi i¢in saglik
okuryazarliginin derecesinin yiiksek olmasi amaglanir.
Saglik okuryazarligi kronik hastalik yonetiminin
kaliteli olmasinin 6énemli bir gostergesi olarak kabul
edilmektedir (2). Kronik norolojik hastalifa sahip
cocuklarin saglik hizmetlerinden en dogru sekilde
faydalanabilmesi ebeveynlerin ya da cocuga bakmakla
yiikiimli kigilerin psikolojik ve fiziksel sagliklarina
dogrudan bagh oldugu kadar saglik okuryazarlig
ile de iligkilidir (3). Epilepsi gibi kronik nérolojik
hastaliklarda saglik okuryazarliginin derecesi yasam
kalitesini dogrudan etkilemektedir (4). Diisiik saglik
okuryazarlig1 onlenebilir saglik sorunlarmin {ilke
ekonomilerine olan maliyetlerini de artirmaktadir
(1). Cocukluk cag1 saglik harcamalarinin onemli bir
boliimiinii 6zel saghk bakimi ihtiyact olan ¢ocuklar
olustururlar ve kronik hastaliga sahip bu cocuklarin
genellikle karmasik tedavi rejimleri vardir. Ulkeler
uygun saglik politikalart gelistirebilmek icin saghk
okuryazarligimidegerlendiren 6lgekler gelistirmektedir.
Ulkemizde de Okyay ve Abacigil (5) tarafindan
Avrupa Saglik Okuryazarligi Arastirmasi Anketi’nin
(HLS-EU-Q47) Tiirkce’ye uyarlanmasi ile elde edilen
Tiirkiye Saglik Okuryazarhigi Olgegi-32 (TSOY-32)
geligtirilmistir. Bu calismadaki amac kronik nérolojik
hastalifa sahip c¢ocuklarin ebeveynlerinin saglik
okuryazarlig1 diizeyini degerlendirmektir.

Gerec¢ ve Yontem

Kesitsel, tanimlayici ve iligkisel prospektif yapilan
bu calismaya, Bursa Saglik, Uygulama ve Arastirma
Merkezi Hastanesi Cocuk Noroloji Poliklinigi’nde
Ocak-Mart aylar1 arasinda takip edilen ve cocukluk
cag1 kronik norolojik hastaligi tanisi alan hastalarin
ebeveynleri dahil edilmistir. Her c¢ocuk icin
ebeveynlerden biri goniilliiliik esasina gore arastirmaya

katilim gostermigtir. Katilim oran1 %80 olarak
hesaplanmistir. Kronik nérolojik hastaliklar hipoksik
iskemik ensefalopati ve serebral palsi grubu, epilepsi,
migren ve diger kronik norolojik basagrilari, kas ve
sinir hastaliklarin1 iceren noromiiskiiler hastaliklar
ve ilerleyici beyin yikimi ile giden norodejeneratif
hastaliklar olmak iizere alti gruba ayrildi. Caligmaya
goniilliiliik esast ile katilan ebeveynlere TSOY-32
uygulanmistir. TSOY-32 yas, cinsiyet, egitim seviyesi
ve aylik gelir durumunu igeren demografik sorulari
iceren toplam 32 sorudan olugmaktadir. Her bir soru
1: Cok kolay, 2: Kolay, 3: Zor, 4: Cok zor, 5: Fikrim
yok seceneklerinden biri secilerek cevaplanmaktadir.
Olgekten almabilecek toplam puan 0-128 arasinda
degismektedir. Puanlamaya gore yetersiz saglk
okuryazarligi (0-25) puan, sorunlu-sinirli saglhk
(>25-33), yeterli saglik okuryazarligr (>33-42) ve
miikemmel saglik okuryazarlig1 (>42-50) olmak iizere
dort kategoride degerlendirildi.

Saglik Bilimler Universitesi, Bursa Sehir Saglk
Uygulama ve Arastirma Merkezi Etik Kurulu'ndan
16.9.2020 tarihli, 2020-7/4 no’lu onay alindi.
Katilimcilardan bilgilendirilmis onam alindi.

Istatistiksel Analiz

Veriler, bilgisayar ortaminda girilerek Statistical
Package for the Social Sciences (SPSS) programinda
degerlendirildi. Degerlendirme sonuglarmin
tanimlayic1  istatistikleri; kategorik  degiskenler
icin sayr ve ylizde olarak verilmistir. Kategorik
oranlarin arasindaki farklarin analizinde ki-kare testi
kullanilmustir. Istatistiksel anlamlilik seviyesi p<0,05
olarak kabul edilmistir.

Bulgular

Calismaya 338 kisi (%53,3 kadin, %46,7 erkek)
goniilliiliik esasiylakatildi. Caligmaya katilan arastirma
grubunun temel 6zellikleri tabloda verilmistir (Tablo 1).
Kadinlarin %61,5’inin ve erkeklerin %51,5 inin egitim
diizeyi ilkogretim diizeyinde bulundu. Katilimcilarin
saglik okuryazarlik diizeyi TSOY-32 olcegine gore;
%154 (n=52) yetersiz, %24,6 (n=83) sorunlu/sinirl1,
%34 (n=115) yeterli, %26 (n=88) miikemmel olarak
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Tablo 1. Aragtirma grubunun temel 6zellikleri (n=338)

saptandi. Saglik okuryazarligiin degiskenler ile
iligkisi tabloda gosterilmistir (Tablo 2). Katilimcilar

Cinsiyet n (%)
Kadm 180 (53.3) egitim seviyeleri ile saglik okuryazarligi arasinda iligki
Erkek 158 (46.7) anlamhi saptanmadi (p=0,362). Epilepsi ile izlenen
Tant hastalarin ebeveynlerin %40,2’sinin, néromiiskiiler
Riskli bebek izlemi 75 (222) hastalikla 'izlener.l hastalarin e.bev'eynlerin %58,8’in%n
Epilepsi 82 (243) ve ndrodejenerriltlf hastaliklar ile 1Zlenep ebeveynlerln
Kronik bas agris: 70207) %52 ,6’sinin saglik okuryazarlik diizeyi yetersiz veya
Noromiiskiller hastalilar 175.0) sorunlu-sinirli olarak bulundu.
Norodejeneratif hastaliklar 19 (5,6)
Diger 75 (22.2) Tartigma
Anne egitim diizeyi Toplumlarin  saghk okuryazarligi arttikga tami
flkogretim 208 (61.5) ve tedavi icin harcanan maliyetlerin diismesi
Lise 80 (23.7) beklenmektedir. Egitim programlari, kitle iletisim
Universite 50 (14.8) araglariin kullanilmasi, saglik hizmeti sunuculariin
Baba cgitim diizeyi egitimleri gibi saglik okuryazarliginin yiikseltilmesine
fikogretim 174 51.5) yonelik tedbirlerin  alinmasi  Onemlidir. Saghk
Lise 110 (32.5) okuryazgrllgl dl'j.ze.yin.in iilkelere ve hatta sehirlere
Universite 54(160) gore belirlenmesi 11'e.r1ye dﬁl.lﬁk daha'd.ogru a!dnnlar
Aylik gelir diizeyleri ?tllmasma“yol.agablhr. Tiirklye.genehnl temsil efien
Gelir giderden az 64 (18,9) orneklem u%erl.r.lden. yapilan keisnsel gah§m’ada sagll.k
Gelir gidere denk 242 (71.6) okuryazar.hgl diizeyine bakildiginda; %30,9’u yetefsm
Gelir giderden fazla 32.095) ve %381 Vsorlinlu—.smlfh "bulunmu§tur ve saglhk
Saghk okuryazarhg: dizeyi okuruyazarnhg-l (.],.llZ.f.:yl diistiikce kronik hastaliklarin
Yetorsis 52 (5) arttlgl' goriilmiistiir (6). Calismamizda TSOY-32

: Olcegine gore katilimcilarin saglik okuryazarligi
Sorunl'u_smlrh 83 (24.6) diizeyi %154’iinde yetersiz ve %24.,6’sinda ise
Yeterli 115 (340) sorunlu-sinirli  bulunmug olup, Tiirkiye geneline
Miikemmel 88 (26.0) gore daha yeterli saptanmigtir. Caligmamiza benzer
Tablo 2. Saglik okuryazarlik diizeyinin bazi degiskenlerle iliskisi

Yetersiz-sorunlu-sinirh saglik Yeterli-miikemmel saglik
okuryazarligi n (%) okuryazarligi n (%) P

Tani
Riskli bebek izlemi 25 (33.3) 50 (66,7)
Epilepsi 33 (40,7) 49 (59.8)
Kronik bag agrist 26 (37,1) 44 (62.9) 036
Noromiiskiiler hastaliklar 10 (58.8) 7 (41.2)
Norodejeneratif hastaliklar 10 (52,6) 9474)
Diger 31 (413) 44 (58.7)
Egitim (anketi yanitlayan)
Ilkogretim 65 (39.2) 101 (60,8)
Lise 43 (37,7) 71 (62,3) 0,51
Universite 27 (46.6) 31(534)
Aylik gelir diizeyleri
Gelir giderden az 29 (45.3) 35(54,7)
Gelir gidere denk 95 (39,3) 147 (60,7) 054
Gelir giderden fazla 11 (344) 21 (65.,6)
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olarak Istanbul’da sosyo-ekonomik diizeyi yiiksek bir
ilcede liglincii basamak saglik kurulusuna bagvuran
hastalarin  TSOY-32 Olceginin kullanilarak saglik
okuryazarligi diizeyinin oOlciildiigi c¢alismada ise
tic kisiden ikisinin saglik okuryazarligi diizeyinin
yetersiz ve sorunlu/sinirli oldugu saptanmustir (7).
Avrupa’da sekiz iilkeden (Avusturya, Bulgaristan,
Almanya, Yunanistan, Irlanda, Hollanda, Polonya ve
Ispanya) katilmcinin alindigi baska bir calismada
ise, tlilkeler arasi farkliliklar gostermek ile birlikte
saglik okuryazarlig1 katilimcilarin %12’sinde yetersiz,
%47°sinin sinirli- sorunlu bulunmugtur (8). Calismanin
yapildig1 yer, gelismiglik diizeyi, saglik hizmetlerine
erisim saghik okuryazarligina etki eden faktorler
arasinda goriilmektedir. Saglik okuryazarhig: diizeyi
saglik, egitim, politika ve medya gibi paydaslarin daha
dinamik rol almasi ile yiikselebilir (9).

Kronik norolojik hastaligiolan ¢ocuklarintani,izlem
ve tedavi asamalar1 karmagik ve zor olabilmektedir.
Ekonomik, psikolojik ve fiziksel baskilar ebeveynlere
agir yiik ve sorumluluk getirmektedir. Diisiik saglik
okuryazarligina sahip ebeveynler doktor randevularini
alabilme, saglik hizmet sunucularina ulasabilme,
ilaglar1  anlayabilme ve dogru kullanabilme
agsamalarinda  sikintilar  yasayabilmektedir  (1).
Calismamizi diger caligmalardan farkli olarak kronik
norolojik hastaliklar kategorize edilerek ebevenlerin
saglik okuryazarligina bakilmistir. Noromiiskiiler
hastaliklar ve norodejeneratif hastaliklara sahip
cocuklarin ebeveynlerinin saglik okuryazarliginin
yarisindan fazlasinda (sirastyla; %58,8, %52,6)
yetersiz ve sorunlu-sinirli bulundu. Bu hastaliklar
epilepsiye gore daha az siklikta goriilmekle birlikte
tani ve tedavi maliyetleri c¢ok daha yiiksektir.
Kronik nérolojik hastaliklara sahip ¢ocuk hastada
bakim veren ebeveynlerin saglik okuryazarlig
diizeyi cocugun saglik hizmetlerine erigebilmesinde
belirleyici olabilir. Caligmamizda istatisksel olarak
anlamli olmamakla birlikte daha az siklikta goriilen
kronik norolojik hastaliklarda daha diisiik saglik
okuryazarlifina sahip oldugunu gostermektedir. Daha
sik goriilen kronik nérolojik hastaliklarin farkindaligin
arttirllmasina yonelik kitle iletisim araglarinin daha
stk kullanilmasinin bunun iizerine etkisi olabilecegini
diisiindiirtmektedir. Ayn1 zamanda akraba evliliginin
yiliksek oldugu iilkemizde daha nadir goziiktigiini
diisiindiiglimiiz hastaliklar belki de diisiik saglk
okuryazarlig1 nedeni ile yeterli tan1 alamamis olabilir.

Ornegin; epilepsi sik goriilen kronik norolojik
hastaliklardan birisidir. Hastaligin seyri verilen
tedavinin dogru uygulanmasi ve siirdiiriilebilmesi ile
yakin iligkilidir. Epilepsi hastaligina sahip cocuklarin
ebeveynlerinin saglik okuryazarligi, daha az siklikta
goriilennoromiiskiileryadanorodejeneratifhastaliklara
sahip cocuklarin ebeyenlerin saglik okuyazarligindan
daha yeterli oldugu goriilmektedir. Kronik nérolojik
hastaliklarin  farkindaliinin  artirilmasima  yonelik
yapilacak calismalarin saglhk okuryazarliina olumlu
katki saglayacagi kanaatindeyiz.

Ebeveynlerin  saglik okuryazarhiginin diigiik
olmasi, saglik bilgilerini cocuklari i¢in saglik kararlari
vermek {iizere kullanma becerilerini etkileyebilir.
Diisiik saglik okuryazarlifi, anne ve babalarin
bilgi, tutum ve davraniglarinin yani sira kronik
hastalik bakimi alaninda ¢ocuk sagligi sonuglarini
etkileyebilir. Ulkemizde sosyo-kiiltiirel olarak anne
ve baba saglik okuryazarli§1 orani farklilig1 olabilir.
Bu baglamda iilkemizde ¢ocuk bakiminin genellikle
anneler tarafindan saglandigi diisiiniilecek olursa
annelerin saglik okuryazarliginin artirilmasina yonelik
egitimlerin verilmesi cocugun takip ve tedavisinde
olumlu etkiler saglayabilir.

Ebeveynlere ekonomik, psikolojik ve fiziksel
zorluklar getiren kronik norolojik hastaligi olan
cocuklarin izlem ve tedavi asamalari karmagik ve
zor olabilmektedir. Bu arastirma ile kronik nérolojik
hastaligit olan c¢ocuklarin ebeveynlerinin saglhk
okuryazarlig1 diizeyi belirlenerek, tedavi maliyetleri
yiiksek olan kronik norolojik hastaliklarda toplumsal
farkindaligi artirmaya yonelik saglik hizmeti
sunucularina yeni bir bakis agisi ortaya konulmak
istenmistir.

Calismamin Kisitliliklar:

Calismanin kronik norolojik hastaliklara sahip
cocuklara hizmet veren ve sosyo-ekonomik diizeyi
yiiksek bir merkezde yapilmis olmasi calismanin
kisithliklarindan biridir. Bu konuda cok merkezli
caligmalara ihtiyag vardir.

Sonuc¢

Kronik norolojik hastaliklara sahip c¢ocuklarin
ebeveynlerinin %40’ min saglik okuryazarligi yeterli
diizeyde degildir. Bu oran kronik nérolojik hastaligin
goriilme sikligr az oldugu durumlarda artmaktadir.
Kronik norolojik hastaliklarda toplumsal farkindaligi
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ve ebeveynlerin saglik okuryazarliginin artirilmasina
yonelik egitim programlar1 diizenlenmesi uygun
olacaktir.

Etik

Etik Kurul Onay:: Saglik Bilimler Universitesi,
Bursa Sehir Saglik Uygulama ve Arastirma Merkezi
Etik Kurulu’ndan 16.9.2020 tarihli, 2020-7/4 no’lu
onay alindi.

Cikar Catismasi: Yazarlar ¢ikar catigmasi olmadigi
bildirmigtir.

Finansal Destek: Yazarlar finansal destek
almadiklart bildirmistir.
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Abstract

Introduction: Convulsive status epilepticus (CSE) is one of the neurologic
emergencies of childhood with varying degrees of impaired consciousness and
motor symptoms. The aim of this study was to try to define the etiology of patients
with CSE.

Materials and Methods: Children aged 1 month to 18 years with CSE were
included in the study. The demographic characteristics of the patients, seizure type,
seizure etiology, epilepsy history, drugs used, and complications were recorded.
Results: One hundred forty-five patients who were diagnosed as having were
included in the study, 60.7% of whom were male. The seizure type was focal onset
in 55.9% of the patients. According to the etiology of CSE, the most common
group was found as unknown group (48%), and 72.9% of those had a history of
epilepsy. Febrile (17%) and central nervous system infections (8.3%) were found
to be the most common in acute etiology, respectively. Pulmonary complications
developed most frequently. The mortality rate was 0.7%.

Conclusion: The “unknown etiology” is found as the most common etiology of
CSE in children. Febrile seizure and central nervous system infections are common
in acute etiologies.

Oz
Giris: Konviilsif status epileptikus (KSE), degisen derecelerde biling bozuklugu
ve motor semptomlarla seyreden ¢ocukluk ¢aginin norolojik acillerinden biridir.

Keywords Bu ¢aligmanin amaci, KSE’li hastalarin etiyolojisini tanimlamaya ¢alismaktir.
Status epilepticus, convulsive status Gereg ve Yontem: Calismaya KSE’li 1 ay ile 18 yag arasindaki ¢ocuklar dahil
epilepticus, epilepsy, etiology edildi. Hastalarin demografik 6zellikleri, nobet tipi, nobet etiyolojisi, epilepsi
oykiisii, kullandi8s ilaclar ve komplikasyonlar kaydedildi.
Anahtar kelimeler Bulgular: Calismaya %60,7’si erkek olmak {izere 145 hasta alindi. Hastalarin
Status epileptikus, konviilsif status %55.,9’unda nobet tipi fokal baslangichiydi. KSE etiyolojisinde en sik nedeni
epileptikus, epilepsi, etyoloji bilinmeyen grup (%48) saptand1 ve bu grubun %72.,9’unda epilepsi Oykiisii vardi
Akut etiyolojide sirasiyla en sik atesli (%17) ve merkezi sinir sistemi enfeksiyonlari
Received/Gelis Tarihi : 07.03.2023 (%8.3) bulundu. En sik pulmoner komplikasyonlar gelisti. Mortalite oran1 %0,7
Accepted/Kabul Tarihi : 03.07.2023 idi.

Sonug¢: Cocuklarda KSE’nin en sik etiyolojisi olarak “bilinmeyen etiyoloji”
bulunmugtur. Akut etiyolojilerde atesli nobetler ve merkezi sinir sistemi
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Introduction

Status epilepticus (SE) is one of the neurologic
emergencies of childhood with morbidity and mortality
(1). SE is defined as a single epileptic seizure of >30-
min duration or a series of epileptic seizures during
which function is not regained between ictal events
(2).In 2015 the International League Against Epilepsy
(ILAE) defined SE as a condition where the emergence
of response mechanisms for seizure termination could
be the onset of failure, i.e. t1 time point, and long-term
consequences such as neuronal loss depending on
the type and duration of seizures at the t2 time point.
According to the ILAE, SE is semiologic; It is classified
in two main axes: convulsive SE (CSE) with varying
degrees of impaired consciousness with the presence
of motor symptoms, impaired consciousness without
motor symptoms, and nonconvulsive SE (NCSE),
which can be diagnosed using electroencephalography
(EEG) (3). Infections and prolonged febrile seizures
are reported in childhood etiologies of SE (4). The
ILAE catagorized the etiology of SE in four large
groups; acute (e.g. stroke, intoxication, encephalitis,
etc.), remote (e.g. posttraumatic, postencephalitic,
poststroke, etc.), progressive (e.g. brain tumor),
and unknown (3). In the management of CSE,
primarily medical stabilization, diagnosis of the
underlying etiology, and rapid treatment of seizures
are recommended (5). The aim of this study was to
try to define the etiologies of patients admitted to a
university hospital with the diagnosis of CSE.

Materials and Methods

Study Design

The study was planned at University Hospital, which
has a pediatric emergency unit, pediatric intensive care
center and pediatric neurology clinic between January
2012 and December 2017. The hospital is a reference
hospital serving a population of approximately six
million people. Children aged 1 month to 18 years
who were diagnosed as having CSE were included in
the study. The diagnosis of CSE was taken as recurrent
seizure activity in which the seizure lasted longer than
30 minutes or when consciousness is not regained
between seizures (2). Due to the study period in which
the data were collected, the old definition was used
instead of the new status epilepticus definition defined
by IIAE in 2015. Those diagnosed as having CSE
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were included and their electronic files were reviewed
retrospectively. The demographic characteristics of the
patients, seizure types, duration of seizure, etiologies
of seizures, concomitant diseases, epilepsy history,
antiepileptic drugs (AEDs) used, cranial imaging,
EEG reports, length of hospital stay and status were
recorded. The file data of patients were scanned
meticulously by two pediatric neurologists, and the
etiological classification was made retrospectively
according to the ILAE classification. The same
patients who presented with the diagnosis of CSE at
different times during the study period were included
as a single case. The treatment of the patients was
arranged according to the treatment protocol for CSE
of our clinic. According to this protocol; in our country,
intravenous (i.v.) preparations are available in the first
step, benzodiazepines (diazepam, midazolam), if there
is no response, phenytoin infusion, i.v. midazolam
infusion and pentobarbital coma in the last step.

Statistical Analysis

The SPSS package program was used for statistical
evaluation. Descriptive statistics of evaluation results;
are given as numbers and percentages for categorical
variables and mean, standard deviation, minimum and
maximum for numerical variables. The conformity of
the data to normal distribution was checked using the
Kolmogorov-Smirnov test. Comparisons of numerical
variables between two independent groups were
made using Student’s test when normal distribution
conditions were met, and the Mann-Whitney U
test when they were not. Comparisons of numerical
variables between more than two independent groups
were made using one-way analysis of variance
(ANOVA) when normal distribution conditions were
met, and the Kruskall Wallis test when they were not.
Differences between the ratios of categorical variables
in independent groups were tested using chi-square
analysis. Statistical significance level was accepted as
p<0.05.

Ethics Approval: This study was performed in
line with the principles of the Declaration of Helsinki.
Approval was granted by the Ethics Committee (18-
1005).

Results

One hundred forty-five patients who were diagnosed
as CSE were included in the study. Of the patients,
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Table 1. The descriptive data of patients are shown in the 39.3% were girls (n=57) and 60.7% were boys (n=88).
table The frequency of CSE was found to be significantly
Age (mean + SD) 73.5455.6 (min: 3 - max: 214) higher in boys (p=0.01). The mean. age of the Patients
(month) was 73.5 + 55.6 months. The median age of girls was
Gender (n=145) n % 52 (min: 3, max: 204) months, and the median age of
Girls 57 393 boys was 59 (min: 3, max: 214) months. There was no
Boys 88 60.7 difference between the median ages of girls and boys
Epilepsy history (p=0.44). Descriptive data of the patients are shown
Yes 33 570 in Table 1 and Table 2. The seizure type was defined
No 02 038 as focal in the files of 81 (55.9%) patients, and the
seizure type of the other patients was unknown; they
Table 2. Seizure characteristics of the patients are shown in the table
n %
Seizure Type
Focal Onset 81 559
Generalize/Unknown Onset 64 441
Etiology Group
1-Unkown 70 48.3
2-Acute
Febrile Status 25 17.2
Central nervous system infection 12 8.3
Inappropriate use or discontinuation of AEDs 8 55
Electrolyte Disorder 41
Substance Intake 0.7
3—Remot§ (Hypoxic Ischemic Injury, poststroke, Congenital brain 9 6.2
malformation)
4- Progressive
Neurometabolic Disease 55
Brain tumor 2.1
Progressive myoclonic epilepsies 2.1
EEG (Epileptiform discharge) 57 393
MRI (Abnormal) 64 441
Treatments Received
Benzodiazepine (midazolam/diazepam) 145 100
Phenytoin 117 80.7
Midazolam infusion 74 51.0
Pentobarbital 6 41
Number of Patients Developing Complications 26 17.9
(More than one complication developed in a person)
Evolving Complications
Pulmonary Complications 18 124
Cardiac Complications 14 9.7
Gastrointestinal complications 55
Urinary Complications 4.8
Death 0.7
AEDS: Antiepileptic drug
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did not have clear and consistent information about the
generalization or onset. There was a previous history
of epilepsy in 57.2% of the patients. The most common
group was found as unknown (48%) according to the
etiology of CSE. Febrile (17%) and central nervous
system infections (8.3%) were the most common acute
aetiology, respectively. Neurometabolic disorders
(5.5%) were the most common in the progressive
group. When compared according to age, the mean
age of children with focal epileptic seizures was
found to be significantly higher than in children with
generalized seizures (p=0.013) (Table 3). When the
etiologies according to age were compared, the mean
and median age of the acute group was younger, but it
was not statistically significant.

When the patients were compared according to their
etiology, the frequency of generalized seizures was
higher in those who had seizures for acute etiologic
reasons, and the frequency of focal seizures was found
to be higher in seizures of unknown etiology (p=0.001)
(Table 4). Epilepsy history was more common in the

remote, unknown and progressive groups (88.9%,
72.9%,and 71.4% ,respectively), where as it was found
as 26.9% in the acute group. Seventy-four patients who
were started on midazolam infusion were evaluated
as refractory status epilepticus, and 6 patients who
were started on pentobarbital were evaluated as super
refractory status epilepticus.

No relationship was found between the
development of complications and etiology.
Complications developed in 17,9% of the patients.
The most common complications were pulmonary and
cardiac complications, respectively. One patient who
developed CSE due to Herpes simplex encephalitis
died.

Discussion

This study is a long-term study with the highest
number of cases among the publications on childhood
CSE reported from Turkey in the literature. One hundred
forty-five patients who were diagnosed as having CSE
were included in the study. In our study, the male sex

Table 3. The comparison of the data of the patients according to the age of patients is shown in the table
Mean + SD Median Min. Max. p
Gender**
Girls 69.1£57.7 52 3 204
0.258
Boys 76.4+54.3 59 3 214
Seizure Type**
Focal Onset 84.3+58 4 80 3 214 0.013
Generalize/Unknown Onset 60.0+49.0 44 6 206 ‘
Epilepsy History**
Yes 81.1+£57.8 80 3 214
0.063
No 63.4+51.2 47 3 204
ILAE Etiology **
Unkown 78.6+554 76 3 214
0.234
Known 68.9+£55.7 48 3 206
ILAE Etiology **
Unkown 78.6+£55.4 76 3 214
Acute 66.8+55.1 45 3 204
0.631
Remote 73.8+49.8 72 10 186
Progressive 73.4+64.3 60.5 3 206
Complication Development **
Yes 72.8+54.2 60 6 206
0.953
No 73.7+56.1 58 214
* Normally distributed, ** Non-normal distribution
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Table 4. The comparison of the data of the patients according to the etiology of epilepsy is shown in the table
Unkown® Acute® Remote® Progressive? p
Seizure Type n % n % n % n %
Focal Onset 48 68.6 19 36.5 6 66.7 8 571
Generalize/Unknown Onset 22 314 33 63.5 3 333 6 429 0005
p(a-b)=0.001, p(a-c)=1.000, p(a-d)=0.536, p(b-c)=0.142, p(b-d)=0.278, p(c-d)=1.000
Epilepsy History
Yes 51 729 14 269 8 88.9 10 714
No 19 27.1 38 73.1 1 11,1 4 28.6 <0.001
p(a-b)<0.001, p(a-c)=0.435, p(a-d)=1.000, p(b-c)=0.001, p(b-d)=0.006, p(c-d)=0.611
Drugs used
Benzodiazepine 70 100.0 52 100.0 9 100.0 14 100.0 0.075
Phenytoin 55 78.6 44 84.6 7 77.8 11 78.6 0.848
Midazolam infusion 36 514 22 423 4 444 12 85.7 0.037
Pentobarbital 2 29 2 3.8 0 0.0 2 143 0.229
Complication Development
Yes 8 114 11 212 3 333 4 28.6
No 62 88.6 41 78.8 66.7 10 714 017
p(a-b)=0.031, p(a-c)=0.029, p(a-d)=0.051, p(b-c)<0.001, p(b-d)<0.001, p(c-d)=1.000
TOTAL 70 100 |52 |00 o 1000 [14 1000 |
Evaluate on column percentage

ratio was found to be high, similar to the literature.
(6-12). Although the etiological classifications were
similar, they were different from each other in the
studies performed until the etiological classification
proposal on CSE of the ILAE in 2015.

In our study, the most common CSE etiologic
group was unknown group (48.3%). Similarly, in a
study in Georgia (n=48), the rate of the most frequent
etiology group, unknown, was found as 33% (13).
When we look at the literature, our rate is quite high.
However unlike our study, acute symptomatic causes
and especially febrile CSEs in this group are reported
as the etiology of CSE in childhood. As the etiology
of CSE in a limited number of studies conducted in
childhood; the most common were acute central
nervous system infections in India (n=73) (7), Iran
(n=135) (6), Turkey (n=27) (14), Honduras (n=47)
(12) and Pakistan (n=73) (15) and prolonged febrile
seizures were found in London, England (n=226) (16).
In this study, although prolonged febrile seizures were
the most common among acute etiologies, they ranked
second among all etiological causes. The history of
epilepsy in studies in the India and Iran ranged from

10-30% (6.7). In our study, the history of epilepsy was
quite high (57.2%). The fact that the hospital where this
study was conducted was the reference hospital where
complex and difficult cases were sent, and the sending
of patients with epilepsy in their medical history may
be a factor. In addition, the fact that prolonged febrile
seizures in our country can be treated more frequently
by pediatricians in state hospitals may be another
factor. Similar to our study, the remote group was
found to be the most common in a population study in
which patients from all age groups were recruited in a
university hospital in Italy, where neurology patients
were frequently referred, and 40% of the patients had
a history of epilepsy. In the literature, it is reported that
10% of children with epilepsy have their first seizures
as SE and 60% have no neurologic deficits before the
SE episode (1). In our study, 72.9% of the unknown
etiology group had a history of epilepsy and 27.1%
had their first seizure as SE. In our study, patients with
a history of epilepsy were classified in the unknown
group because there were no structural, metabolic, or
inappropriate use or discontinuation of AEDs. In a
large population study conducted in Germany (n=467),
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patients with SE were divided into three groups as
non-refractory SE, refractory SE and super-refractory
SE, and the rate of epilepsy history in these groups
was 35.5%, 24.8% and 10% respectively. The rates of
the unknown group were reported as 33.7%, 18.4%,
and 21.7%, respectively (17). In the present study,
the history of epilepsy may have been higher than in
the literature, because the hospital was a reference
center. However, the real question is whether the
high rate of epilepsy caused the rate of the unknown
group to be so high; we do not know the answer to this
question yet. On the other hand, the rate of epilepsy
history was high in the remote and progressive
groups. Although the management and treatment
of CSE differs between medical centers, the initial
treatment is similar all over the World with the use of
benzodiazepines (18). Benzodiazepines were also used
in this study. SE, in which seizure activity continues
despite the administration of AEDs with two different
mechanisms, is called refractory SE and drugs that are
constantly administered to stop seizures are required
regardless of seizure duration and coma induced by
anesthetic agents such as ketamine, pentobarbital and
propofol is the most common form of treatment (18).
Pentobarbital was used in six patients.

The mortality rate was found as 0.7%. In the
literature, the mortality rate from CSE has been
reported as between 3% and 14% (6-7,13,16-17).
It has been reported that acute symptomatic events
such as encephalitis and meningitis have the highest
mortality (19). Similarly, a patient with encephalitis
died in this study. The etiology of CSE, which causes
mortality, needs to be understood more clearly. General
population studies may show predominantly febrile
or acute symptomatic etiology. We believe that more
population studies should be supported to generalize
treatment planning of countries because these
etiologies show high mortality. On the other hand,
what causes CSE in patients with epilepsy who have
not structural problems and who regularly use routine
medications is an important problem. For medical
professionals dealing with epilepsy; there seems to be
a need for clinical studies to reveal the causes of CSE
in children with diagnosed epilepsy who are under
treatment. The mechanism of the condition that makes
the seizure activity continuous and does not respond to
AEDs may be solved with neurophysiologic studies.

J Curr Pediatr 2023;21:195-201

Study Limitations

One of the important limitations of this study is
that it is retrospective, and the old definition was used
instead of the new status epilepticus definition defined
by ILAE in 2015. Prospective studies are needed
according to the new definition of status epilepticus.

Conclusion

The “unknown etiology” is found as the most
common etiology of CSE in children. Febrile seizure
and central nervous system infections are common in
acute etiologies. The frequency of CSE is higher in
boys than girls.
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