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inseparable from gaining access to the internet itself. The only constraint
on reproduction and distribution, and the only role for copyright in this
domain, should be to give authors control over the integrity of their work
and the right to be properly acknowledged and cited.

Address for Correspondence

Ozglir Cogulu

Ege University Faculty of Medicine, Department of Pediatrics, Bornova,
35100 izmir, Turkey

Phone: +90 232 390 10 05 -390 10 31

Fax: +90 232 390 13 57

E-mail: ozgur.cogulu@ege.edu.tr

Permissions

Requests for permission to reproduce published material should be sent
to the editorial office.

Editor: Ozglir Cogulu

Ege University Faculty of Medicine, Department of Pediatrics, Bornova,
35100 izmir, Turkey

Phone: +90 232 390 10 05 -390 10 31

Fax: +90 232 390 13 57

Publishing House

Galenos Yayinevi Tic. Ltd. Sti.

Molla Gurani Mah. Kacamak Sok. No: 21/1
34093, istanbul, Turkey

Phone: +90 212 621 99 25

Fax: +90 212 621 99 27

E-mail: info@galenos.com.tr

Introductions to Authors
Introductions for authors are published in the journal and on the web
page www.jpedres.org

Material Disclaimer

The author(s) is (are) responsible from the articles published in the The
Journal of Pediatric Research. The editor, editorial board and publisher do
not accept any responsibility for the articles.

Subscription Information

Subscription for The Journal of Pediatric Research please contact Galenos
Yayinevi (Publishing House).

Subscribers who have not reached the hard copy of the journal within
the period should apply to Galenos Publishing House. All issues of the
journal with the full texts can be accessed from the journal’s address
www.jpedres.org.

Cover Photo

Authors are encouraged to send thought-provoking photos which
particularly focuses on child theme to be published on the cover page of
The Journal of Pediatric Research. Appropriate photos will be published.
Photos must send to ozgur.cogulu@ege.edu.tr.

The journal is printed on acid-free paper.

A-lll



The

Journal of Pediatric Research

Official Journal of Ege University Children’s Hospital

Instructions to Authors

The Journal of Pediatric Research is an official peer-reviewed publication
of Ege University Faculty of Medicine, Department of Pediatrics and Ege
Children’s Foundation. This publication organ is responsible for the issue of
unique clinical and laboratory research papers, case reports, reviews directly or
indirectly related to children’s health and diseases. The publication language
of the journal is English.

The Journal of Pediatric Research does not charge any article submission or
processing charges.

The abbreviation of The Journal of Pediatric Research is JPR, however, it should
be denoted as J Pediatr Res when referenced. In the international index and
database, the name of the journal has been registered as The Journal of
Pediatric Research and abbreviated as J Pediatr Res.

A manuscript will be considered only with the understanding that it is an
original contribution that has not been published elsewhere. All manuscripts
submitted to the journal for publication are peer-reviewed. Authors shall be
informed within a period of 6 weeks about the process. Upon review, those
manuscripts, which are accepted, shall be published in the journal and issued
on the http://www.jpedres.org official internet address.

The scientific and ethical liability of the manuscripts belongs to the authors and
the copyright of the manuscripts belongs to the JPR. Authors are responsible
for the contents of the manuscript and accuracy of the references. All
manuscripts submitted for publication must be accompanied by the Copyright
Transfer Form [copyright transfer]. Once this form, signed by all the authors,
has been submitted, it is understood that neither the manuscript nor the
data it contains have been submitted elsewhere or previously published and
authors declare the statement of scientific contributions and responsibilities
of all authors.

All manuscripts submitted to the The Journal of Pediatric Research are
screened for plagiarism using the ‘iThenticate’ software. Results indicating
plagiarism may result in manuscripts being returned or rejected.

Experimental, clinicaland drug studies requiring approval by an ethics committee
must be submitted to The Journal of Pediatric Research with an ethics committee
approval report confirming that the study was conducted in accordance with
international agreements and the Declaration of Helsinki (revised 2013)
(http://www.wma.net/en/30publications/10policies/b3/).  The  approval
of the ethics committee and the fact that informed consent was given by
the patients should be indicated in the Materials and Methods section. In
experimental animal studies, the authors should indicate that the procedures
followed were in accordance with animal rights as per the Guide for the Care
and Use of Laboratory Animals (http://oacu.od.nih.gov/regs/quide/guide.
pdf) and they should obtain animal ethics committee approval.

Authors must provide disclosure/acknowledgment of financial or material
support, if any was received, for the current study.

If the article includes any direct or indirect commercial links or if any institution
provided material support to the study, authors must state in the cover
letter that they have no relationship with the commercial product, drug,
pharmaceutical company, etc. concerned; or specify the type of relationship
(consultant, other agreements), if any.

Authors must provide a statement on the absence of conflicts of interest
among the authors and provide authorship contributions.

The Journal of Pediatric Research is an independent international journal
based on double-blind peer-review principles. The manuscript is assigned to
the Editor-in-Chief, who reviews the manuscript and makes an initial decision
based on manuscript quality and editorial priorities. Manuscripts that pass
initial evaluation are sent for external peer review, and the Editor-in-Chief
assigns an Associate Editor. The Associate Editor sends the manuscript to

reviewers (internal and/or external reviewers). The reviewers must review
the manuscript within 21 days. The Associate Editor recommends a decision
based on the reviewers’ recommendations and returns the manuscript to the
Editor-in-Chief. The Editor-in-Chief makes a final decision based on editorial
priorities, manuscript quality, and reviewer recommendations. If there are any
conflicting recommendations from reviewers, the Editor-in-Chief can assign a
new reviewer.

The scientific board guiding the selection of the papers to be published in the
Journal consists of elected experts of the Journal and if necessary, selected
from national and international authorities. The Editor-in-Chief, Associate
Editors, biostatistics expert and English language consultant may make minor
corrections to accepted manuscripts that do not change the main text of the
paper.

In case of any suspicion or claim regarding scientific shortcomings or ethical
infringement, the Journal reserves the right to submit the manuscript to the
supporting institutions or other authorities for investigation. The Journal
accepts the responsibility of initiating action but does not undertake any
responsibility for an actual investigation or any power of decision.

The Editorial Policies and General Guidelines for manuscript preparation
specified below are based on “Recommendations for the Conduct, Reporting,
Editing, and Publication of Scholarly Work in Medical Journals (ICMJE
Recommendations)” by the International Committee of Medical Journal
Editors (2016, archived at http://www.icmje.org/).

Preparation of research articles, systematic reviews and meta-analyses must
comply with study design guidelines:

CONSORT statement for randomized controlled trials (Moher D, Schultz KF, Altman
D, for the CONSORT Group. The CONSORT statement revised recommendations
for improving the quality of reports of parallel group randomized trials. JAMA
2001; 285:1987-91) (http://www.consort-statement.org/);

PRISMA statement of preferred reporting items for systematic reviews and
meta-analyses (Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group.
Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The
PRISMA Statement. PLoS Med 2009; 6(7): e1000097.) (http://www.prisma-
statement.org/);

STARD checklist for the reporting of studies of diagnostic accuracy (Bossuyt
PM, Reitsma JB, Bruns DE, Gatsonis CA, Glasziou PP Irwig LM, et al., for
the STARD Group. Towards complete and accurate reporting of studies of
diagnostic accuracy: the STARD initiative. Ann Intern Med 2003;138:40-4.)
(http://www.stard-statement.org/);

STROBE statement, a checklist of items that should be included in reports of
observational studies (http://www.strobe-statement.org/);

MOOSE guidelines for meta-analysis and systemic reviews of observational
studies (Stroup DF, Berlin JA, Morton SC, et al. Meta-analysis of observational
studies in epidemiology: a proposal for reporting Meta-analysis of observational
Studies in Epidemiology (MOOSE) group. JAMA 2000; 283: 2008-12).

GENERAL GUIDELINES

Manuscripts can only be submitted electronically through the Journal Agent
website (https://www.journalagent.com/jpr/) after creating an account. This
system allows online submission and review.

Author should suggest three reviewers while submitting an original article
through online article system.

The manuscripts are archived according to Web of Science-Emerging Sources
Citation Index (ESCI), Directory of Open Access Journals (DOAJ), EBSCO, British
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Library, CINAHL Complete Database, ProQuest, Gale/Cengage Learning, Index
Copernicus, Tubitak/Ulakbim TR Index, TurkMedline, J-GATE, IdealOnline,
ROOT INDEXING, Hinari, GOALI, ARDI, OARE, AGORA, EuroPub and Trkiye
Citation Index.

The ORCID (Open Researcher and Contributor ID) number of the
correspondence author should be provided while sending the manuscript. A
free registration can be created at http://orcid.org.

Format: Unique research papers cover clinical research, observational studies,
novel techniques, and experimental and laboratory studies. Unique research
papers shall consist of a heading, abstract, keywords related to the main
topic of the paper, introduction, materials and methods, results, discussion,
acknowledgements, bibliography, tables and figures. Manuscripts should
be prepared using 12 pt “Times New Roman” and 1.5 line spacing. The
text shall not exceed 2500 words. Case reports must contain rare cases or
those that are unique in diagnosis and treatment, those which contribute
to current knowledge and provide educational information, along with the
introduction, case reporting and discussion sections. The whole text must not
exceed 1500 words. Reviews are texts in which a current subject is examined
independently, with reference to scientific literature. The whole text must not
exceed 18 A4 paper sheets. Letters to the Editor must be manuscripts, which
do not exceed 1000 words, with reference to scientific literature, and those
written in response to issued literature or those, which include development
in the field of pediatrics. These manuscripts do not contain an abstract. The
number of references is limited to 5.

Abbreviations: Abbreviations should be defined at first mention and used
consistently thereafter. Internationally accepted abbreviations should be used;
refer to scientific writing guides as necessary.

Cover letter: The cover letter should include statements about manuscript
type, singlejournal submission affirmation, conflict of interest statement,
sources of outside funding, equipment (if applicable), approval of language
for articles in English and approval of statistical analysis for original research
articles.

REFERENCES
Authors are solely responsible for the accuracy of all references.

In-text citations: References shall be listed as the below formats on a
separate page according to their sequence within the text and referred to
within the text in parentheses.

Presentations presented in congresses, unpublished manuscripts, theses,
Internet addresses, and personal interviews or experiences should not be
indicated as references. If such references are used, they should be indicated
in parentheses at the end of the relevant sentence in the text, without
reference number and written in full, in order to clarify their nature.

References section: All author names shall be stated within all references.
References shall be listed as the below formats on a separate page according
to their sequence within the text and referred to within the text in parentheses.
However, in studies where author numbers exceed 6, names of the first 3
authors shall be stated;”et al.” additions shall be made to the list of authors
in English references, respectively. The titles of journals should be abbreviated
according to the style used in the Index Medicus.

Reference Format

Journal: Last name(s) of the author(s) and initials, article title, publication title
and its original abbreviation, publication date, volume, the inclusive page numbers.

Example: Koening JQ. Air pollution and asthma. J Allergy Clin Immunol 1999;
104:717-22.

Book: Last name(s) of the author(s) and initials, book title, edition, place of
publication, date of publication and inclusive page numbers of the extract cited.

Example: Fletcher CDM, Unni KK, Mertens F Genetics of Tumours of Soft
Tissue and Bone. Lyon, France, IARC Press, 2002. p. 225-419.

Book Chapter: Last name(s) of the author(s) and initials, chapter title, book
editors, book title, edition, place of publication, date of publication and
inclusive page numbers of the cited piece.

Example: Whitsett JA, Pryhuber GS, Rice WR. Acuteres piratory disorders.
In: Avery GB, Mac- Donald MG (eds). Neonatology: Pathophysiology and
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TABLES, GRAPHICS, FIGURES, AND IMAGES

Al visual materials together with their legends should be located on separate
pages that follow the main text. Original documents such as films, ECG
records must not be delivered. All cost related to colored printouts shall be
covered by the authors’ own expenses.

Images: Images (pictures) should be numbered and include a brief title.
Permission to reproduce pictures that were published elsewhere must be
included. All pictures should be of the highest quality possible, in JPEG format,
and at a minimum resolution of 300 dpi.

Tables, Graphics, Figures: All tables, graphics or figures should be
enumerated according to their sequence within the text and a brief descriptive
caption should be written. Tables shall be numbered by Roman numerals (I,
Il) according to their sequence, and shall include a heading. Figures shall
be numbered by Arabic numerals (1,2) according to their sequence. Any
abbreviations used should be defined in the accompanying legend. Tables
in particular should be explanatory and facilitate readers’ understanding of
the manuscript, and should not repeat data presented in the main text. A
maximum of 2 figures or photographs shall be added to case reports.

BIOSTATISTICS

To ensure controllability of the research findings, the study design, study
sample, and the methodological approaches and applications should be
explained and their sources should be presented.
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The “p" value defined as the limit of significance along with appropriate
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should be specified. Statistical terms, abbreviations and symbols used in
the article should be described and the software used should be defined.
Statistical terminology (random, significant, correlation, etc.) should not be
used in non-statistical contexts.

All results of data and analysis should be presented in the Results section
as tables, figures and graphics; biostatistical methods used and application
details should be presented in the Materials and Methods section or under
a separate title.
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Editorial

Dear JPR Readers,

We are pleased to inform you that the new issue of Journal of Pediatric Research has been published. Since 11" March,
Turkey has been widely affected from COVID-19. Coronaviruses have been known to cause outbreaks. However,
humankind have not lived such a coronavirus pandemic which has effects worldwide. Particularly, doctors and their
families experienced bad days due to the transmission risk of COVID-19 to their families. Children those having
parents being healthcare workers had been seperated from their families. And also, there are embowered heroes of this
pandemic which go on working. As a Pediatric Infectious Disease Specialist, I want to draw our readers’ interest and
want to thank all of doctors, nurses and hospital staffs who carried out heavy burden. Despite COVID-19 pandemic, we
proceed to publish new articles and hope our readers will read this issue with a great interest.

We present you 15 articles including 14 original researches, and one case report from different disciplines. We hope our
readers may read the article entitled “Evaluation of 6 Patients with Chromosome 18 Structural Anomalies and Novel
Findings” and this article can enhance knowledge about this rare chromosomal abnormality. Another interesting article
is “Early Neonatal Outcomes in Premature Rupture of Membranes beyond 28 Weeks of Gestation in a Tertiary Care
Hospital of Coastal Karnataka”. Early membrane rupture is a major risk factor for early neonatal sepsis which can alter
neurological development of premature neonates. As all paediatricians know, hypertension is not only major problem
for adults and also for children. Therefore, children above 3-year of age should be monitored for hypertension. Our
readers can find information about the article blood pressure percentiles in healthy children and adolescents in this
issue. Also, this issue covers the topics including Turkish version of children’s emotional manifestations scale, children’s
tooth health, the effects of nurse education on infiltration and extravasation and articles from other disciplines. Also
one case report, which discussed transfusion-related acute lung injury, has been included in this issue that can draw
attention of all paediatricians.

The Journal of Pediatric Research is indexed in Web of Science-Emerging Sources Citation Index (ESCI), Embase,
Directory of Open Access Journals (DOAJ), EBSCO, British Library, CINAHL Complete Database, ProQuest, Gale/
Cengage Learning, Index Copernicus, Tubitak/Ulakbim TR Index, TurkMedline, J-GATE, IdealOnline, ROOT
INDEXING, Hinari, GOALI, ARDI, OARE, AGORA, EuroPub, Tiirkiye Citation Index and CABI.

We would like to acknowledge the authors, the reviewers, editorial team and Galenos Publishing House for their
support in the preparation of this issue. We look forward to your scientific contributions in our future issues.

Zimriit Sahbudak Bal
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Original Article

Evaluation of Six Patients with Chromosome 18
Structural Anomalies and Novel Findings

@ Esra Isik, ® Bilcag Akgiin, ® Tahir Atik, ® Ferda Ozkinay, ® Ozgiir Cogulu

Ege University Faculty of Medicine, Department of Pediatrics, Division of Pediatric Genetics, izmir, Turkey

ABSTRACT

Aim: Structural chromosome 18 anomalies are characterized by multiple congenital anomalies and intellectual disability. In this study, 6 cases
with structural anomalies of chromosome 18 diagnosed by using conventional and molecular cytogenetic analyses are presented.

Materials and Methods: Six cases who were carrying structural chromosome 18 abnormalities were enrolled in the study. Developmental
milestones, growth parameters and dysmorphologic features were evaluated by experienced clinical geneticists. Laboratory analysis including
genetic tests, imaging studies, and eye and hearing examinations were obtained from the medical records, retrospectively.

Results: All cases had karyotype analysis, 2 cases had fluorescence in situ hybridization analysis and one case had microarray analysis, which
were performed by using peripheral blood. A total of 6 cases in which del (18p) in one case, del (18q) in 4 cases and i (18q) in one case were

evaluated.

Conclusion: Although a wide range of phenotypic findings, depending on the affected chromosomal region and size, can be seen in patients who
carry structural chromosome 18 anomalies, some additional novel features are presented in our series which will contribute to the literature.

Keywords: Chromosome 18, structural anomalies, deletion, duplication, isochromosome

Introduction

The most common structural chromosome 18 anomalies
are deletions of both the p and g arms, ring chromosome,
isochromosome and inversions. The first three anomalies
occur in approximately 1in 40,000 live births (1). Clinical
findings of all these anomalies vary depending on the genes
found in the affected region.

Although deletions on the proximal part of the q arm
of chromosome 18 show a wide range of clinical pictures,
they all fall under the term “18q Deletion syndrome” (2).
This is similar for “18p Deletion syndrome” as well. However,
cases with ring chromosome 18 and isochromosome 18q
present with more specific features (3). Here, we report

the findings of 6 cases with deletions of the p and q arms
of chromosome 18, and isochromosome of the q arm of
chromosome 18.

In this study, 6 cases with structural anomalies of
chromosome 18 diagnosed by using conventional and
molecular cytogenetic analyses are presented.

Materials and Methods

Six cases who were carrying structural chromosome
18 abnormalities were enrolled in the study. These cases
were collected from the archive of the Ege University
Faculty of Deparment of Pediatric Genetics. These cases
and their files were evaluated by experienced clinical
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geneticists. Dysmorphologic features, growth parameters
and developmental milestones were noted. Laboratory
tests, imaging studies, and eye and hearing examinations
were obtained from the medical records, retrospectively.
All cases had karyotype analysis, 2 cases had fluorescence
in situ hybridization analysis and one case had microarray
analysis, which were performed by using peripheral blood.
Descriptions of these cases are as follows.

The study was approved by the Ethical Committee of the
Ege University Medical Faculty (approval number: 20-3T/28,
date: 04.03.2020). Written informed consent was obtained
from all the patients or their parents/guardians.

Statistical Analysis

Descriptive analysis was used to evaluate the data in
the study.

Results

Case1

A 2-year-old girl was referred because of developmental
delay (Figure 1a). She was born to non-consanguineous
healthy parents at the 38™ week of gestation by cesarean
section. Her birth weight was 2,800g and birth length was
50 cm.

On physical examination, her weight, length, and
occipitofrontal circum ference (OFC) were 10,600 g (25-50%
centile), 77 cm (3-10% centile), and 44 cm (25-50% centile),
respectively. Hypertrichosis, round face, short neck, low hair
line, flared eyebrows, hypertelorism, broad nasal bridge,
prominent columella, high palate and teeth abnormalities
were observed. She had also X-bain deformity and pes
equinovarus. Severe developmental delay was detected
using the Ankara Developmental Screening Inventory. A
cranial magnetic resonance image (MRI) revealed thin
corpus callosum, cortical atrophy and ventricular dilatation.
Her laboratory tests, abdominal ultrasonography,
echocardiography, skeletal survey, and eye and hearing
examinations were all normal. The peripheral leukocyte
karyotype was 46,XX,del(18)(p11.2) and subtelomeric FISH
confirmed 18p deletion (Figure 1b).

Case 2

The patient was a 6-month-old girl born at the 40t
week of gestation by normal spontaneous vaginal delivery
with a birth weight of 2,200 g. She was the second child of
healthy non-consanguineous parents. She was hospitalized
for lower respiratory tract infection at the second month of
age and, at that time, a secundum atrial septal defect (ASD)
was detected using echocardiography.
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On physical examination, her weight, length, and OFC
were 4,500 g (10t centile), 58 cm (3-10* centile), and 35.7
cm (<3 centile), respectively. On neurological examination,
generalized hypotonia and spasticity in the lower
extremities were noted. Deep tendon reflexes were found to
be decreased. Her developmental milestones were delayed.
Additional dysmorphic features included brachycephaly,
midface hypoplasia, hypertelorism, depressed and wide
nasal bridge, low set ears, long philtrum, micrognatia and
overlapping toes. The patient’s eye contact was decreased
and an eye examination showed posterior embryotoxon.
Atrophy of corpus callosum was detected on cranial MRI.
Standard karyotype analysis revealed 46,XX,del(18)(q21.1)
(Figure 2). Her picture was not available.

Case 3

A 2 and half-year-old girl was born to consanguineous
healthy parents at the 35 week of gestation by cesarean
section due to oligohydramnios (Figure 3). Her birth weight
was 2,470 g (50t centile) and her birth length was 49 cm
(75-90t centile).

On physical examination, her weight, length, and OFC
were 8,600 g (3-10% centile), 75 cm (10t centile), and 41 cm

Figure 1a and 1b. Facial appearance of case Tand karyotype analysis
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(<3 centile), respectively. Microcephaly and dysmorphic
facial features such as hypertelorism, epicanthus, low
set and posterior rotated ears, depressed nasal bridge,
anteverted nares and thin upper limb were noted. She also
had tapered fingers, finger pads, unilateral simian line,
rocker bottom feet and lymphedema on bilateral hands
and feet. Eye examination showed bilateral chorioretinal
atrophy and a cranial MRI revealed delayed myelination
on the cerebral white matter. The peripheral leukocyte
karyotype was 46,XX,del(18)(g21.3).

Case 4

A2andhalf-year-oldboywasborntonon-consanguineous
healthy parents at the 40™ week of gestation by cesarean
section. His birth weight was 3,500 g (25-50% centile) and
his birth length was 51 cm (25-50™" centile).

On physical examination, his weight, length, and OFC
were 14 kg (25-50*" centile), 94 cm (50-75% centile), and 49
cm (50t centile), respectively. Coarse face, broad forehead,
facial hemangioma, hypertelorism, upslanting palpebral
fissures, depressed nasal bridge and micrognathia were
noted (Figure 4a). He also had proximal placement of the
thumb, long thin fingers and overriding toes. His laboratory
tests, abdominal ultrasonography, echocardiography,
skeletal survey, and hearing examination were allnormal. Eye
examination showedinfantile nystagmus and hypermetropia
and a cranial MRI revealed hypomyelination on the cerebral

i

Figure 3. Facial appearance of case 3

white matter and thin corpus callosum. The peripheral
leukocyte karyotype was 46,XY (Figure 4b). Subtelomeric
FISH analysis revealed subtelomeric deletion on the long
arm of chromosome 18.

Case 5

A 7-year-old-girl was referred due to her dysmorphic
facial features. She was born at the 38™ week of gestation.
Her birth weight was 2,750 g (10-25™ centile) and her birth
length was 50 cm (50-75% centile).

On physical examination, her weight, length, and OFC
were 16.8 kg (<3 centile), 116 cm (3-10%" centile), and 49 cm
(3-10t centile), respectively. Thin upper lip, large mouth,
high-arched palate and 2-3 syndactyly of the toe were
observed. Her laboratory tests, cranial MRI, abdominal
ultrasonography, skeletal survey, hearing examination and
eye examination were all normal. Echocardiography revealed
mild mitral-tricuspid insufficiency and pulmonary stenosis.
The peripheral leukocyte karyotype was 46,XX,del(18)(q22.1)
(Figure 5). DNA microarray analysis revealed a 13MB deletion
at 18922.1-q23 location which contains 27 online mendelian
inheritance of man (OMIM) genes and 12MB duplication at
11g24.1-g25 location which contains 54 OMIM genes.
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Figure 4a and 4b. Facial appearance of case 4 and karyotype analysis
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Figure 5. Karyotype analysis of case 5
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Case 6

A 6-month-old girl was born to non-consanguineous
healthy parents at the 36" week of gestation by cesarean
section. Her birth weight was 2,200 g (10-25" centile) and
her birth length was 45 cm (10-25% centile). Following birth,
she was admitted to hospital due to respiratory insufficiency
and followed in the neonatal intensive care unit for 15 days.
After discharge from hospital, she suffered from recurrent
respiratory system infections.

On physical examination, her weight, length, and OFC
were 4,800 g (<3 centile), 53 cm (<3 centile) and 38 cm
(25 centile), respectively. Short stature, exophthalmos,
ptosis, blue sclera, low set ears, long philtrum, high
arched palate, and micrognathia were noted. She also
had pectus excavatum, fusiform fingers, hallux valgus
and pes equinovarus. Her laboratory tests and abdominal
ultrasonography were normal. She had sensorineural
hearing loss and auditory evoked potentials detected high
hearing levels, 60 dB on the right ear and 75 dB on the left
ear. Eye examination was normal, however visual evoked
potential revealed bilateral partial conduction defects. Coxa
valga and bilateral delayed ossification of the proximal
capital femoral epiphysis were detected on skeletal survey.
Echocardiography showed a 2 mm ventricular septal defect,
and a cranial MRI revealed thin corpus callosum. The
peripheral leukocyte karyotype was 46,XX,i(18)(q10) (Figure
6). The clinical features and molecular findings of the all
patients were given in Table |. Written informed consent was
obtained from all the patients or their parents/guardians.

Discussion

Chromosome 18 is one of three chromosomes in which
trisomic individuals survive to term. It has the lowest gene
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Figure 6. Karyotype analysis of case 6
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density among all chromosomes. Trisomy of chromosome
18, Edwards syndrome, is the second most common
autosomal trisomy following Down syndrome, and is
characterized by growth retardation and severe congenital
abnormalities such as holoprosencephaly and congenital
heart defects (4). To date, besides trisomy 18, many cases
with structural abnormalities of chromosome 18 such as
deletion and duplication, inversion, isochromosome and
ring chromosome have been reported in the literature. In
this study, we present 6 cases with chromosome structural
anomalies in which one had p arm deletion, 4 had q arm
deletion and one had isochromosome.

Chromosome 18p deletion was first described in 1963 by
de Grouchy (3). It is one of the most frequent autosomal
abnormalities. The incidence of the deletion 18p syndrome
can be estimated to be about 1:50,000 live born infants.
About 2/3 of cases with this anomaly are de novo deletions.
Similar to the information in the literature, chromosomal
anomaly in our case occurred de novo. The breakpoint in
this syndrome clusters at 18p11.1. Although the phenotype is
highly variable, the clinical picture is mostly very moderate.
It is mainly characterized by intellectual disability, short
stature, facial dysmorphism including round face with short
philtrum, palpebral ptosis and large ears with detached
pinnae, hearing impairment, and genitalia and foot
deformities (5,6). As is described in the literature, round
face was typical in our case. Unusual phenotypic findings
such as hypertrichosis and pes equinovarus were present
besides the main clinical findings reported in this syndrome.
The breakpoint of the deletion on chromosome 18p in our
case seems to be in 11.2 band. The region between 11.21 and
11.1 has been suggested to be a critical region for intellectual
disability by Wester et al. (7). Developmental delay in our
case also supports this suggestion.

Long arm deletion of chromosome 18 may occur in
different regions of the long arm of chromosome 18 (2). In
our series, 4 children were found to have long arm deletions.
Three of them were carrying the most common breakpoints
for chromosome 18 which is described as 18q Deletion
syndrome. The breakpoints in this syndrome may start from
18921.1,18g21.3 or 18g22.2 extending to 18qter. Although the
phenotype is highly variable, some characteristic findings
are intellectual disability, short stature, hypotonia, hearing
impairment, and foot deformities. At the same time,
cardiac and immunologic features may also be observed
in these cases (8). Embryotoxon and facial hemangioma
were additional findings in our case 3 and case 4, which
have not been previously reported in the literature. Delayed
myelination and tapering digits as presented in these 2
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cases may also be taken into consideration in the diagnostic
approach to 18q deletion syndrome. The 18q22.3 region has
been reported as the critical region for palate abnormality
(9). Case 5 had a high arched palate and showed a deletion
between g22.1 and g23 which comprises this critical region.
Seizures can also be seen in both the deletion syndromes
of chromosome 18 p and q arms (10), however none of our
patients with these deletions had a history of seizures.

Case 5 was found to be carrying a duplication at
11924.1-g25 location in addition to 18g22.1-g23 deletion.
11924.1-g25 duplication is a rare cytogenetic anomaly. It
has been described in a 15-year-old male with ASD (11).
His father and affected twin sister were found to have the

same duplication. No symptom of ASD was observed in our
patient.

Isochromosome 18q is another rare chromosome
18 structural abnormality. The incidence is reported to
be 1 in 8,000. The clinical findings of iso(18q) resemble
Edwards syndrome. Intellectual disability, marked growth
deficiency, typical facial anomalies such as prominent
occiput, faun-like ears, micrognathia, cardiac anomalies,
and skeletal findings are the characteristic features of
iso(18q). Holoprosencephaly, cebocephaly and cyclopia as
distinctive features and microcephaly, hypotelorism and
hypoplastic nose as unique findings have been reported in
iso(18q) (12,13). However, apart from thin corpus callosum,

Table I. Phenotypic features and cytogenetic analysis results of the case

Case1 Case 2 Case 3 Case 4 Case 5 Case 6
Chromosomal Subtelomeric del(18) )
abnormality del(18)(p11.2) del(18)(q21.1) del(18)(q21.3) del(18q) (q221-923) i(18)(q10)
Thin corpus o
S Hypomyelinization
callosum, Delayed myelination . )
. ) Corpus callosum . on cerebral white Thin corpus
Cranial MRI cortical atrophy on cerebral white . Normal
: atrophy matter and thin callosum
and ventricular matter
dilatation corpus callosum
Low hair line Microcephaly, Microcephaly, Broad forehead
round face ! brachycephaly, epicanthus, coarse face, fascial Exophthalmos,
! midface hypertelorism, hemangioma, ptosis,
flared eyebrows, ) ! ; Large
; hypoplasia, bilaterally upslanding ) blue sclera,
hypertelorism, . . : . mouth, thin
. hypertelorism, chorioretinal palpebral fissures, A low set ears,
Head strabismus, ) upper lip, high- .
embryotoxon, atrophy, low set and | hypertelorism, sensorineural
broad nasal 5 ! arched palate, )
) . low set ears, posterior rotated nistagmus, R hearing loss,
bridge, prominent ) peripapillary )
depresed and ears, depressed hypermetropia, long philtrum,
columella, teeth : ) - atrophy )
abnormalities, high wide nasal bridge, | nasal bridge, depressed high arched palate,
Alate short r;eck long philtrum, anteverted nares, nasal bridge, micrognathia
P ! micrognatia thin upper limb micrognathia
Mild mitral-
) tricuspid )
Cardiac Normal secundum atrial N/A Normal insufficiency Ventricular septal
septal defect defect
and pulmonary
stenosis
Growth
S;:v:::ntal 3:\?505%;;:;[ Intellectual Developmental Developmental Intellectual retardation,
situation dela P disability delay delay disability intellectual
Y disability
Tapered fingers, Fusiform fingers,
finger pads, coxa valga,
unilateral simian Proximal placement bilateral delayed
Extremit Pes equinovarus Overlapping toes line, rocker of thumb, long 2-3 syndactyly | ossification of the
Y q pping bottom feet and thin fingers and of the toe proximal capital
lymphedema on overriding toes femoral epiphysis
bilateral hands and hallux valgus and
foot pes equinovarus
Hypertrichosis, Generalized Hearing loss rReescui:;igt system
Other features | congenital hip hypotonia and sarng ! Hypospadias - respiratory sy
. . . epilepsy infections, pectus
dislocation spastisity
excavatum

MRI: Magnetic resonance imaging

271




Isik et al.
Chromosome 18 Structural Anomalies

none of these were detected in our case. Contrary to this,
exophthalmos, ptosis and blue sclera were noted.

Conclusion

Further case descriptions including the breakpoints of
the structural anomalies of chromosome 18 will refine the
clinical pictures and pathological mechanisms underlying
these phenotypes. In this respect, it is hoped that our
case series of chromosome 18 structural anomalies may
contribute to the literature.
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Early Neonatal Outcomes in Premature Rupture of
Membranes Beyond Twenty-eight Weeks of Gestation
in a Tertiary Care Hospital of Coastal Karnataka

® Sweta Shanbhag, ® Rashmi Alva

Father Muller Medical College, Department of Pediatrics, Mangalore, India

ABSTRACT

Aim: Premature rupture of membranes (PROM) is a significant risk factor for various adverse neonatal outcomes such as prematurity, respiratory
distress, birth asphyxia and early onset neonatal sepsis. Due to the public health relevance of this topic and its higher burden on health care
services, this study was carried out to the identify risk factors and predictors of neonatal outcomes among babies born to mothers with PROM.

Materials and Methods: A 3-year retrospective record based descriptive study with 254 neonates delivered at a tertiary care hospital in Coastal
Karnataka, India was carried out.

Results: The mean age of mothers was 28.57+/-4.3 years. Prematurity (39.3%) followed by hyperbilirubinemia (15.7%) and respiratory distress
(12.2%) were the common complications seen, with a neonatal mortality rate of 2.3%. Antenatal complications (24.8%) and medical issues in
the mother (13.7%) were the most common maternal risk factors associated with PROM. Although 59% cases delivered vaginally, Emergency
Caesarean section was the mode of delivery in 97% of Caesarean cases. The median duration of latency was 590 minutes [interquartile (IQR)
- 390-1,020 mins] with the highest median latency seen for 28-32 weeks of gestation which was 1,380 minutes (IQR: 672.5- 3,386.25 mins).
Primiparity [Odds ratio (OR)- 1.99, 95% Confidence interval (Cl)- 1.01-3.91, p=0.04] and preterm gestation (OR-2.12, 95% Cl: 1.08-4.14, p=0.025)
were factors associated with the increased latency period. A latency period >24 hours was found to be a significant factor associated with a poor
Appearance, Pulse, Grimace, Activity and Respiration (APGAR) score (OR- 5.83, 95% Cl- 2.85-11.93, p<0.001) and Neonatal Intensive Care Unit
(NICU) admission (OR-5.98, 95% Cl- 2.95-12.14, p<0.001).

Conclusion: PROM is associated with a significant risk of neonatal morbidity and mortality with the most common complications being
prematurity and low birth weight. Prolonged PROM increases the risk of neonatal complications. Early recognition and prompt management
prevents the delay in intervention and also reduces the risk of neonatal complications.

Keywords: Premature rupture of membranes, prematurity, neonatal outcomes, neonatal sepsis, neonatal morbidity

Introduction infections. Neonatal sepsis is encountered in 1-10 per 1,000
) . ) live births in developed countries and is believed to be three
According to a WHO report, 4 million neonates die . . ) . .
times higher in developing countries (1). Premature rupture

of membranes (PROM) is responsible for 5.2% of neonatal

1,000 live births. A million of these are due to neonatal infections (2).

annually with a global neonatal mortality rate of 23 per
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PROM or pre-labor rupture of membranes refers to the
loss of integrity of membranes before the onset of labor,
resulting in leakage of amniotic fluid and the establishment
of communication between the amniotic cavity and the
endocervical canal and vagina. It is a matter of major
concern to all obstetricians as well as pediatricians (3).

PROM can present either at term (>37 weeks) or
preterm (<37 weeks) (4). The majority (90%) of PROM
occurs in women at term (5). Term PROM is seen in
almost 8% pregnancies (6). Preterm premature rupture of
membranes (PPROM) happens in 3-8% of all pregnancies
and is responsible for one third of all preterm births (7).
The latency period after PPROM is inversely related to the
gestational age at rupture of membrane. Over 90% of term
patients will be in labor within 24 hours of PROM (4,8,9)
compared with less than 50% of preterm patients (8).
Hence, at term, PROM is more of a physiological variation
rather than a pathological event (10).

Prolonged PROM is seen in 10% of pregnancies and it is
seen when time of delivery from rupture is delayed by more
than 24 hours (11). Neonatal complications after PROM are
inversely related to the gestational age at the time of rupture
and at delivery (4). The fetal and neonatal complications of
PPROM include infections and fetal distress due to umbilical
cord compression, Respiratory Distress syndrome (RDS),
necrotizing enterocolitis, intraventricular hemorrhage,
sepsis and pulmonary hypoplasia, and an overall increase in
the perinatal morbidity and mortality rate (4,8).

Prompt management in the mother along with early
detection of sepsis and aggressive management in neonates
significantly improves the neonatal outcome (1). The key
to management depends on the accurate assessment of
gestational age, likelihood of infection, duration of the
latency period and the availability of neonatal intensive care
facilities.

The increasing frequency of PROM being encountered in
present day scenarios and the lack of sufficient studies in
this region justifies the need to carry out this study to focus
on the neonatal outcomes in babies born to mothers with
PROM along with the factors affecting them.

Definitions used in our study and the selection of the
study population:

1. “Premature rupture of membranes or pre-labor rupture
of membranes (PROM/PLROM): spontaneous rupture of
membranes any time beyond the 28" week of pregnancy but
before the onset of labor” (4).
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2. “Term premature rupture of membranes (Term
PROM): Rupture of membranes after 37 completed weeks
of gestation and before the onset of labor” (4).

3. “Preterm premature rupture of membranes (PPROM):
Rupture of membranes after the age of viability and before
37 weeks of gestation” (4).

4. "Latency period: the period between initial leakage of
fluid and the onset of labor and delivery” (12).

5. "Prolonged rupture of membranes is defined as the
rupture of membranes lasting more than 24 hours before
the onset of labor” (11).

Objectives of the Study

1. To determine the neonatal outcomes among babies
born to mothers with premature rupture of membranes.

2. To identify the predictors affecting clinical outcomes
among these neonates.

3. To compare risks of individual outcomes among
neonates according to the latency periods from membrane
rupture until the time of delivery.

Materials and Methods

A cross sectional, descriptive, 3-year retrospective,
record based study was carried out in a tertiary care hospital
in coastal Karnataka, India, after obtaining a waiver of
consent from the institutional ethical clearance committee
(approval number: FMMCIEC/CCM/13/2018) using a pre-
tested questionnaire.

« Using the formula:

Zf_%xp(l—p)
nz 5
d

Assuming p=30% (13) to be the percentage of perinatal
morbidity in babies born to PROM mothers with a.=0.05 and
80% power and allowable error d=6%, we obtain a value
for n of 225, assuming a non-response rate of 10%, n was
rounded up to 250.

Inclusion Criteria

All confirmed cases of PROM which occurred at more
than 28 weeks of gestation.

Exclusion Criteria

Neonates with congenital anomalies, multiple
pregnancy, pre-eclampsia, eclampsia, polyhydramnios,
intrauterine death, antepartum hemorrhage or gestational
diabetes mellitus were considered as exclusion criteria.
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Statistical Analysis

The data collected was entered into Microsoft Excel and
analyzed using SPSS 21.0 (IBM, Inc, Chicago, Illinois, USA).
Descriptive analysis was performed with mean and standard
deviation, median and interquartile range and proportion.
An odds ratio (OR) with 95% confidence intervals (Cl) was
used to summarize the analytic output, while the p value
<0.05 was used to assess the statistical significance of an
association.

Results

A total of 254 participants formed the final study
group during the 3-year study period. The mean age of
the mothers was 28.57+/-4.3 years. A total of 115 (45%)
mothers were from rural areas. 43 (17%) mothers were
from families below the poverty line. Three (1.18%) did not
receive essential obstetric care. One hundred thirty-nine
(55%) mothers were multigravida. Antenatal complications
(24.8%) and maternal infections (13.7%) were the most
common risk factors associated with PROM in our study
as depicted in Table I. The median duration of latency from
rupture to delivery was 590 minutes [interquartile (IQR)
- 390-1,020 mins] with duration of latency being highest
in the period 28-32 weeks at 1,380 minutes (IQR: 672.5-
3,386.25 mins) and least in the term PROM cases at 510
minutes (IQR-345-852.5 mins). Hundred and fifty (59%)
of deliveries were normal vaginal, and of the 104 (41%)
caesarean sections, only 3 (2.8%) were elective.

The mean birth weight of babies was 2.63+/-0.6 kg.
Ninety-five (37.4%) were low birth weight babies and

most common neonatal complications as seen in Table II.
The mean duration of hospital stay was 6.82+/-4.8 days.
There were 6 (2.3%) neonatal mortalities in our study.

A latency period of more than 24 hours was associated
with a poor Appearance, Pulse, Grimace, Activity and
Respiration (APGAR) score, (OR-5.83, p<0.001, highly
significant) and NICU admission (OR- 5.98, p<0.001, highly
significant) as seen in Tables Ill and IV. Preterm (OR-2.12,
p=0.025, significant) and primigravida (OR-1.99, p=0.04,
significant) had a higher chance of having longer latency

Table II. Neonatal outcomes in premature rupture of

membranes cases (n=254)

No Neonatal outcomes Number (n) | Proportion
(%)

1. Prematurity 100 39.3

2. Low birth weight 95 374

3. NICU admission 76 30

4. Hyperbilirubinemia 40 15.7

5. Respiratory distress 31 12.2

6. Neonatal sepsis 16 6.3

7. Birth asphyxia 6 2.3

8. Necrotizing enterocolitis 6 2.3

9. Meningitis 3 1.2

10. Death 6 2.3

NICU: Neonatal intensive care unit

Table Ill. Association of latency with neonatal appearance,
pulse, grimace, activity, and respiration score

Duration of latency APGAR score Total
48 (18.8%) required resuscitation at birth. One hundred -8 <7
(39.3%) were premature, 76 (30%) required The Neonatal
. . - . . >24 h 21 (50% 21 (50% 42
Intensive Care Unit (NICU) care. Hyperbilirubinemia (15.7%), s (50%) (50%]
respiratory distress (12.2%), and sepsis (6.3%) were the <24 hrs 181(85%) | 31(15%) | 212
202 (80%) | 52 (20%) | 254
Table I. Maternal risk factors associated with premature rupture ) ) Y
f membranes X?- 26.95, p- <0.001, HS. Odds ratio - 5.83, 95% Cl- 2.85-11.93, APGAR:
o Appearance, pulse, grimace, activity, and respiration score, hrs: Hours
No Maternal risk factors | number (n) | Proportion (%)
1. ANC complications 63 24.8 Table IV. Effect of latency period on the neonatal intensive care
unit admission for various complications
) Medical issues in the 35 13.7
’ mother Duration of latency NICU admission Total
3. Maternal infection 21 8.3 No Yes
4 Prior PROM 18 7 >24 hrs 15 (36%) | 27 (64%) | 42
5 Abnormal USG 18 7 <24 hrs 163 (77%) | 49 (23%) | 212
Total 155 61 178 (70%) | 76 (30%) | 254
PROM: Premature rupture of membranes, ANC: Absolute neutrophil count, NICU: The neonatal intensive care unit, X?- 28.34, p- <0.001, HS. Odds ratio -
USG: Ultrasonography 5.98, 95% Cl- 2.95-12.14, hrs: Hours
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Table V. Association of period of gestation with duration of latency

Period of gestation Latency Total
<24 hrs >24 hrs

Pre term 77 (77%) 23 (23%) | 100

Term 135 (88%) | 19 (12%) | 154
212 (83%) | 42 (17%) | 254

X2-4.99, p- 0.025, Sig. Odds ratio - 2.12, 95% Cl- 1.08-4.14, hrs: Hours

Table VI. Duration of latency with parity

Parity Latency Total
<24 hrs >24 hrs
Primi 90 (78%) 25 (22%) | 115

Multi 122(88%) |17 (12%) | 139

212 (83%) 42 (17%) | 254

X2- 412, p- 0.04, Sig. Odds ratio - 1.99, 95% Cl- 1.01-3.91

Table VII. Association of parity with birth weight of the baby

Parity Birth weight Total

Normal LBW

Multi 75(54%) | 64 (46%) | 139

Primi 84 (73%) | 31(27%) | 115

159 (63%) | 95 (37%) | 254

LBW: Low birth weight, X?- 9.79, p- 0.0012, Sig. Odds ratio - 2.31, 95% Cl- 1.36-3.92

Table VIII. Association of period of gestation at premature
rupture of membranes with birth weight of the baby

Period of gestation Birth weight Total
Normal LBW

Pre term 23 (23%) 77 (77%) 100

Term 136 (88%) 18 (12%) | 154
159 (63%) 95 (37%) | 254

LBW: Low birth weight, X?- 110.46, p- <0.001, HS. Odds ratio - 25.29, 95%
Cl-12.85-49.7

as seen in Tables V and VI. The risk of having low birth
weight babies was higher among multigravida (OR-2.31,
p=0.0012, significant) and preterm gestation (OR-25.29,
p<0.001, highly significant) as seen in Tables VIl and VIII. Of
the 100 preterm deliveries, 54 mothers received antenatal
corticosteroids, of which 13 babies (24%) developed
respiratory distress and 3 (5.5%) had birth asphyxia.

Discussion

Our study included 254 mothers with PROM studied
retrospectively for the outcomes in their newborns and
those factors predicting these outcomes.
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Prematurity (39.3%) and low birth weight (37%) were
the most common adverse neonatal outcomes seen in our
study, which was in disagreement with a study done by
Boskabadi H et al. (14) in Iran, where 67% were premature.
In a study conducted by Ramesh TV et al. (15), 38% of
neonates born to mothers with PROM were premature and
37% had RDS. Riyami NA et al. (16) in their study concluded
RDS to be the most common neonatal complication (79%)
followed by sepsis (50%). These differences might be due to
varied management practices and the time from onset of
rupture of the membranes to delivery.

60% of the mothers in our study group delivered
vaginally, which is similar to two other recent studies on
PROM (15,17).

Idrisa A et al. (18) in their study carried out in Nigeria
stressed the importance of the use of intravenous steroids
and antibiotics in PROM and concluded that they help to
reduce complications and bring about favorable outcomes.
Our study revealed that treatment of PROM cases with
steroids and antibiotics with or without tocolytics did
not show any significant difference in terms of APGAR
score or the need for resuscitation in the absence of
maternal infection. In our study population, the proportion
of babies who developed RDS, whose mothers had received
a full course of antenatal corticosteroids (24%) was
almost the same as those who had not received antenatal
corticosteroids (26%), thereby demeaning the importance
of the administration of antenatal corticosteroids in
preterm labor and this was found to be contradictory to the
usual standards of care.

Our study showed that the chances of having a poor
APGAR score at birth and requiring NICU admission were
significantly higher when the latency period from rupture of
membranes until delivery was more than 24 hours.

A study conducted by Jain N et al. (19) in Jaipur showed
92% of PROM cases occur between the 32" and 36 weeks
of gestation and also that the latency period tends to be
more prolonged in lower gestational ages.

A study conducted on the outcomes of PROM in a
tertiary care center in West Bengal by Chakraborty B et al.
(20) revealed neonatal mortality in the very preterm group
(<34 weeks) to be 10% as against 5.8% in preterms (34-37
weeks) and nearly 3% among term pregnancies (>37 weeks)
indicating that gestational age is a major determinant of
neonatal survival.

Results of a retrospective Cohort study conducted by
Riyami NA et al. (16) in Oman showed a 16% neonatal
mortality rate and revealed neonatal survival was
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significantly associated with gestational age at delivery and
not gestational age at the time of rupture.

Neonatal mortality was 2.3% in our study which was
quite similar to a study performed by Boskabadi H et al. (14).

Study Limitations

The small sample size and retrospective study design
were perceived to be the two most important limitations
in our study. A prospective study with a larger sample size
would have been better methodologically.

Our study also did not capture those complications in
the mother which could have been related with obstetric
interventions that could have had a bearing on neonatal
outcomes.

Also, there is a paucity of data on the ideal intervention
time from membrane rupture to management which
could reduce the chances of both prematurity as well as
infections, and so could help obstetricians in deciding on the
optimal time of management, thereby reducing maternal
and neonatal complications.

Conclusion

PROM is associated with an increased risk of prematurity
and neonatal infections. The longer the duration from
membrane rupture to delivery, the more the risk of neonatal
complications. Preterm PROM is associated with an
increased duration of the latency period. Early recognition
and prompt management can reduce delays in intervention
and also reduce risks of neonatal complications.
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ABSTRACT

Aim: Pediatric hypertension, a public health concern, is now commonly known worldwide to be an early risk factor for cardiovascular and renal
morbidity and mortality. Early detection of hypertension is of the utmost importance to help reduce serious complications. Several distributions
of country-specific blood pressure (BP) percentiles have been established worldwide. The aim of this study is to determine BP percentiles in

healthy Turkish children aged 2 to 18 years.

Materials and Methods: In this cross-sectional study, BP was measured in 4,984 randomly selected children and adolescents aged 2-17 years.
The 50, 90t and 95 percentile of BP percentiles were determined for gender, age and height with the use a polynomial regression model. BP
percentiles at median height were compared with the US Fourth Report references.

Results: The normative values of systolic blood pressure (SBP) and diastolic blood pressure (DBP) increased with age for both genders and varied
by gender. At median height, the age-specific differences at the 90t percentile of SBP tended to be higher in boys than in girls at all ages. DBP
values in girls were higher than in boys until the age of 9 years, after which boys demonstrated higher values compared to girls.

Conclusion: The age and height specific reference BP values determined in this study is a novel reference for Turkish children and adolescents.

Turkish BP values are lower than existing US reference values.

Keywords: Blood pressure percentiles, children, height Z-score

Introduction

Pediatric hypertension, a public health concern, is now
commonly known worldwide to be an early risk factor for
cardiovascular and renal morbidity and mortality. Children
with higher blood pressure (BP) are more likely to become
hypertensive adults (1). Measuring BP is a part of physical
examination in pediatric clinical practice and its significance
had not been understood until recently. Since early detection
of hypertension is of the utmost importance to help reduce
various complications, BP assessment is now considered as

an essential part of routine physical examination above 3
years of age (2). Elevated BP in children and adolescents is
usually defined based on the distribution of BP in a reference
population. The BP percentiles used in adults to define
hypertension (>140/90 mmHg) is not applicable in the
pediatric age group because BP is affected by age, gender
and height in children (3).

BP percentile curves were first published in 1987 and
described age specific distributions of systolic blood
pressure (SBP) and diastolic blood pressure (DBP) for
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an age range between 5 and 17 years, with corrections
for height and weight (4). An updated Report from the
task force, published in 1996, provided additional details
in infants and children (5). In 2004, the Fourth Report
added further information including data for overweight
and obese children and adapted data to growth charts
previously developed by the Centers for Disease Control and
Prevention (6). The inclusion of overweight and/or obese
children in the normative BP values might lead to values as
high as those that are used to define higher than normal BP
in adults being considered as normal BP for children. The
reference values of the Fourth Report are widely used in the
US and European countries. In the Fourth Report, normal
BP was defined as SBP and DBP values <90™ percentile (on
the basis of age, gender and height percentiles). For the
preadolescent, prehypertension was defined as SBP and
DBP =90t percentile and <95™ percentile. Hypertension
was defined as SBP and DBP =95 percentile (6). However,
definitions of BP categories and stages have been updated
in the new guideline of American Academy of Pediatrics for
high BP in children and adolescents (7).

The BP values in children show diversity according to
countries and, therefore many countries have begun to
publish their own reference tables based on their population
(8-14). The pooled BP reference values of six European
studies have shown relatively high BP in comparison to US
children (15).

A study conducted in Italy reported that the normal BP
values in Italian children and adolescents were lower than
US children and children in other European countries (8).
The height-specific BP reference values for non-overweight
Chinese children are lower than US reference values (16).

The BP reference values in Turkish children were
conducted nearly 15 years ago (17). As secular trends of
growing children will affect the normative values of BP, BP
reference values should be updated. The aim of this study is
to determine BP percentiles in healthy Turkish children aged
2 to 18 years.

Materials and Methods

This cross-sectional study was performed in 10 schools
and nurseries (4 nurseries, 4 elementary schools and 2 high
schools) in the selected urban location of izmir in Turkey
with a population of 73,908 individuals aged 2 tol17 years
between 2012-2013. The population in this region has low
and/or fair socio-economic status. A stratified random
cluster sampling method was used to select the children.
The minimum sample size was calculated as 3,456 children.
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A total of 5,417 children were enrolled, with a response rate
of 92% (4,984 children). The children were healthy with no
acuteor chronicdiseases. Allmeasurements were performed
by physicians and trained nurses. Weight to the nearest 0.1
kg and height to the nearest 0.1 cm were measured using
a Calibrated Electronic scale (SECA, Birmingham, United
Kingdom) and a Stadiometer (Harpender stadiometer;
Holtain Ltd, Crymych, United Kingdom). BP was measured
with an oscillometric device using the right arm at the level
of the heart and choosing a proper cuff size, which had
to cover 80%-100% of the arm circumference and width
of approximately 40% of the arm length. After at least
5 minutes of rest in the sitting position, three readings of
BP for each child were taken with an interval of 2 minutes
between readings. Korotkoff phase 1 and Korotkoff phase 5
were used for defining SBP and DBP (12).

The average of the three measurements was used for
the analysis. Body Mass index was calculated as the ratio of
weight (kg) by height squared (m?). We used the US Fourth
Report as the source for all threshold values (6).

The study was approved by the Ethical Committee of
Ege University and by the provincial education directorate.
Informed written consent was obtained from all parents
and from those adolescents aged 13 years and older.

Statistical Analysis

The polynomial regression model was applied to
estimate BP percentiles in relation to gender, age and height
by the equation via R version 3.0.2.

4 4 4
BP; = Zﬁj(age,- —10Y + Zyk(lheight,-)k + Z yr(Zweight)* +
=1 = =

A fourth-degree polynomial model was used to predict
adjusted BP as a function of age and height Z-score (Zht) for
both sexes separately. In the second stage, BP percentiles
were constructed after excluding overweight children (>90
percentile) because of the possible influence of excess
weight on BP distribution, and BP nomogram were refined
using the normative database of non-overweight children
using the equation.

4 4
BP; = Zﬁj(agei - 10y + Z v (Zheight,)* + e;
j=1 k=1

Results

The study population consisted of 2,498 (50.1%) boys
and 2,486 (49.1%) girls. We found that the values of SBP
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and DBP increased with age for both genders and varied
by gender. At median height, the age-specific differences
in the 90* percentile of SBP tended to be higher in boys
than in girls at all ages. The differences of SBP ranged from
0 to 3 mmHg until the age of 13 years and ranged from
2 to 7 mmHg for individuals >13 years old. However, the
DBP percentile in boys was higher than in girls by up to
2-4 mmHg in the age group of 2-3 years, after which girls
demonstrated higher values by up to 1-3 mmHg compared
to boys between the ages of 4-8 years. DBP percentiles were
higher in boys after 8 years old by up to 1-65 mmHg .

Table | and Table Il shows the corresponding age- and
height-specific SBP and DBP percentile values in boys and
girls.

Figure T and 2 shows the 90 percentile of SBP and DBP
in boys and in girls by age and percentile of height (height
Z-score).

Discussion

The present study provides normative age and height-
specific SBP and DBP values in Turkish children in the age
range 2-17 years. We used the same statistical method as
the Fourth Report, and we created BP percentiles based on
the reference values of the US references. The advantage of
this model is that although the distribution of height varies
greatly with age, the distribution of Zht does not. Different
statistical methods are used to determine BP percentiles in
children (18,19).

We found that the SBP and DBP levels of the 90%
percentiles in Turkish children and adolescents are lower
than the US Fourth Report BP references. At median height,
the age specific differences in the 90 percentiles for SBP
in boys and girls were lower by up to 6-13 mmHg and 6-11
mmHg, respectively, and for DBP by up to 1-8 mmHg and 3-7
mmHg, respectively compared with the US references. The
present study also included overweight children, as did the
Fourth Report. However, the percentage of the overweight
children is low. We found that the BP reference values were
not influenced by the prevalence of overweight children.

In a study carried out in eight European countries
including children (overweight and non-overweight) aged
2 to 10.9 years, SBP and DBP percentiles in boys and girls
were higher than our study population for the same age
group (12).

In a national study from Turkey in children from birth to
18 years carried out in 1999, the mean SBP and DBP values
showed similar values with the results reported in the
study of the second task force with small difference (17).

The growth charts for boys and girls were updated in 2006
(20). Therefore, new BP curves for both genders in Turkish
children should be determined.

According to data on BP from seven large nationally
representative cross-sectional surveys in children aged 6-17
years of age in China, India, Iran, Korea, Poland, Tunisia,
and USA published by Xi et al. (14), SBP and DBP reference
values in boys and girls from a similar age group were higher
than those the present study. The difference between BP
percentiles may be due, in part, to the fact that Xi et al.
(14) study excluded overweight/obese children while our
study included overweight children. In addition, different
statistical models were used for these two studies. The
authors found similar BP percentiles to the revised US
Fourth Report.

In German children, the normal-weight percentiles are
nearly identical with the overall growth charts. However,
at the 90t percentile, the authors found among 17-year-
old adolescents 1/1 mmHg higher values in overall than in
normal-weight males and females corresponding with 1/1
mmHg in male and 1/3 mmHg in females US adolescents
(21). The authors found very small differences between
normal-weight German and US children. This suggests that
separate growth charts for normal-weight youths are not
necessary. The comparison of the overall percentiles from
the United States, Poland and Germany demonstrates very
similar values (21,22).

A study conducted in Tehran by Ataei et al. (23) compared
the 95 percentile of BP values of surveys from seven
countries including Turkey. The SBP rose progressively with
age in both genders, with the rise being steeper among boys
after the age of 13. The DBP curves show slight differences
between the two genders. British and Saudi Arabian children
present the highest SBP levels for both genders compared to
other countries with minor differences compared to each
other until the age of 13, where their curves start to diverge
and the data from the UK remains higher. Up to the age of
six, Iran has the lowest BP levels among these countries for
both genders. Saudi Arabia has the highest levels in almost
all ages for both genders, while the Iranian DBP curve
presents the lowest DBP levels. British DBP levels present
with a mostly horizontal line until it becomes the lowest
after the age of 13 years.

Raj et al. (24) reported that the BP normative values in
Indian children aged 5-16 years demonstrated a different
pattern in comparison to the US data. BP percentiles of
Indian schoolchildren have higher DBPs for both genders
than the Fourth Report reference. For SBP, girls showed
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Table I. The percentiles of systolic and siastolic blood pressure in boys by age and percentile of height

Age (year) | H*
s 0.05p |025p |050p |075p |095p |0.05p |0.25p |050p |0.75p |0.95p
0.50 79 85 85 89 92 53 57 58 59 65
2 0.90 82 88 90 92 97 56 59 60 62 69
0.95 85 89 91 93 98 56 60 61 63 70
0.50 80 87 89 90 91 52 56 57 58 63
3 0.90 85 89 91 93 97 53 57 58 59 67
0.95 85 89 92 93 98 54 57 58 60 68
0.50 83 89 91 93 93 52 56 57 58 63
4 0.90 86 91 93 94 99 53 57 57 59 66
0.95 87 91 93 95 100 53 57 58 59 67
0.50 86 92 94 95 96 53 57 58 59 64
> 0.90 89 93 95 97 101 54 57 58 60 67
0.95 89 93 95 97 102 54 58 58 60 68
0.50 89 95 97 98 99 55 59 60 61 66
6 0.90 92 96 98 99 104 55 59 60 62 69
0.95 92 96 98 100 104 55 59 60 62 69
0.50 92 98 100 101 102 57 61 62 63 68
/ 0.90 94 98 100 102 106 57 61 62 64 71
0.95 94 98 100 102 107 57 61 62 64 71
0.50 94 101 103 104 105 59 63 64 65 70
8 0.90 97 101 103 105 109 60 64 64 66 73
0.95 97 101 103 105 10 60 64 64 66 74
0.50 96 103 105 106 107 61 66 66 68 72
? 0.90 99 103 105 107 m 62 66 66 68 75
0.95 99 103 105 107 12 62 66 66 68 76
0.50 98 105 107 108 109 63 67 68 69 74
10 0.90 101 105 107 109 13 63 68 68 70 77
0.95 101 105 107 109 114 64 68 68 70 78
0.50 99 106 108 109 110 65 69 69 Al 76
1 0.90 102 106 108 10 15 65 69 70 71 78
0.95 102 106 109 10 15 65 69 70 72 79
0.50 100 107 109 10 m 66 70 70 72 77
12 0.90 104 108 10 m 16 66 70 71 73 80
0.95 104 108 10 12 17 66 70 71 73 80
0.50 101 108 10 m 112 66 71 71 73 78
13 0.90 105 109 m 13 17 67 71 72 74 81
0.95 105 109 m 13 18 68 72 72 74 82
0.50 102 109 m 112 113 67 71 72 73 78
s 0.90 106 10 12 114 19 69 73 73 75 82
0.95 107 m 13 15 120 69 73 74 76 83
0.50 103 1o 12 13 14 68 72 73 74 79
E 0.90 108 13 115 16 121 70 74 75 77 84
0.95 109 n3 15 17 122 71 75 75 77 85
0.50 105 12 14 15 16 70 74 75 76 81
16 0.90 112 né 18 120 124 73 77 77 79 86
0.95 113 n7 19 121 125 73 78 78 80 87
0.50 108 15 17 18 19 72 77 77 79 83
v 0.90 16 121 123 124 129 76 81 81 83 90
0.95 18 122 124 126 131 77 82 82 84 91

H*: Height of 5™, 25t™, 50™, 75" and 95 percentiles, BP**: Blood pressure
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Table II. The percentiles of systolic and diastolic blood pressure in girls by age and percentile of height
SBP DBP
Age H*
(year) Bp** 0.05p 0.25p 0.50 p 0.75p 0.95p 0.05p 0.25p 0.50 p 0.75p 0.95p
0.50 81 82 84 87 91 50 51 53 55 58
2 0.90 83 86 87 89 95 52 54 56 58 62
0.95 84 87 88 90 96 53 55 57 59 63
0.50 83 84 87 89 93 52 54 56 58 60
3 0.90 85 87 89 90 96 54 55 57 60 63
0.95 85 88 89 91 97 54 56 58 60 64
0.50 86 87 89 92 96 54 56 58 60 63
4 0.90 87 89 91 92 98 55 57 59 61 65
0.95 87 90 91 93 99 55 57 59 62 65
0.50 89 920 92 95 99 56 58 59 62 64
> 0.90 89 92 93 95 101 56 58 60 63 66
0.95 89 92 93 95 101 57 58 60 63 67
0.50 92 93 95 98 102 57 59 61 63 66
6 0.90 92 95 96 97 104 58 59 61 64 67
0.95 92 95 96 98 104 58 60 62 64 68
0.50 95 96 98 101 105 59 60 62 64 67
/ 0.90 95 97 99 100 106 59 61 63 65 68
0.95 95 97 99 100 107 59 61 63 65 69
0.50 97 99 101 104 107 60 61 63 65 68
8 0.90 97 100 101 103 109 60 62 64 66 70
0.95 97 100 101 103 109 60 62 64 66 70
0.50 99 101 103 106 110 61 62 64 66 69
9 0.90 99 102 103 105 m 61 63 65 67 70
0.95 99 102 103 105 m 61 63 65 67 71
0.50 101 103 105 108 m 62 63 65 67 70
10 0.90 101 104 105 107 113 62 63 65 68 71
0.95 101 104 105 107 113 62 63 66 68 72
0.50 103 104 106 109 113 62 64 66 68 71
n 0.90 103 105 107 108 14 63 64 66 69 72
0.95 103 106 107 108 15 63 64 66 69 73
0.50 103 105 107 10 N4 63 65 66 69 71
12 0.90 104 107 108 109 116 63 65 67 69 73
0.95 104 107 108 10 16 64 65 67 70 73
0.50 104 106 108 10 14 64 65 67 69 72
13 0.90 105 108 109 10 17 64 66 68 70 74
0.95 105 108 109 m n7 65 66 68 1 75
0.50 105 106 108 m 115 64 66 68 70 73
14 0.90 106 109 10 m 118 65 67 69 72 75
0.95 106 109 m 12 118 66 68 70 72 76
0.50 105 106 109 m 15 65 66 68 70 73
E 0.90 107 10 m 13 19 67 69 71 73 77
0.95 108 1 12 N4 120 68 69 7 74 78
0.50 106 107 109 112 né6 66 67 69 71 74
16 0.90 109 n2 13 15 121 69 71 73 75 78
0.95 10 113 14 16 122 70 72 74 76 80
0.50 107 108 110 113 17 67 68 70 72 75
Vv 0.90 112 n4 16 17 123 71 73 75 77 81
0.95 113 né 17 19 127 73 74 77 79 33
H*: Height of 5%, 25t™, 50, 75t and 95 percentiles, BP**: Blood pressure, SBP: Systolic blood pressure, DBP: Diastolic blood pressure

283



Keskinoglu et al.
Blood Pressure Percentiles

1234567 891011213141516 123 456 7 8 9 10111213141516
A B

Figure 1. 90™ percentile of blood pressure in boys by age and percentile
of height (height z score)

A. Systolic blood presure; B. Diastolic blood presure
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Figure 2. 90" percentile of blood pressure in girls by age and percentile
of height (height z-score)

C. Systolic blood presure; D. Diastolic blood presure

higher values than the Fourth Report reference, while for

boys, the difference appears to be minimal.

A reference sample of Chinese children aged 7-17 years
from the Chinese Health and National Survey 1991-2009
was compared with the Fourth Report references. The
50™, 90" and 95" percentiles of SBP in boys and girls
were on average 9-10 mmHg lower than their American
counterparts; however, there were no clear differences in
DBP percentiles. These results are consistent with the BP
percentiles of our study (16). Whereas a national study
obtained by the 2010 National Health Survey in children
between 7-17 years of age from China reported that the 50,
90, 95" and 99" percentiles of BP in boys and girls aged 7 to
13 years were consistent with the US reference (25).

Polish preschool children’s 90" and 95 SBP and DBP
percentiles were lower than those in the US and German
BP references. Differences in the 95 SBP percentiles ranged
by age from -5 to O mmHg and from -2 to -1 mmHg, in boys
and girls, respectively, whereas the difference at the same
percentile of DBP ranged from -7 to -1 mmHg and from -5
to -1mmHg in boys and girls, respectively. However, the 90
percentiles of SBP and DBP in Polish preschool children were
higher than those for our children (22).

The comparison of data regarding BP percentiles in
children from similar studies may be possibly limited
by the different BP readings obtained from different
automated devices, BP measurement numbers and different
statistical methods used. BP normative values can also
show differences depending on whether or not overweight
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children are included in the study. Furthermore, different
patterns of BP percentiles in children and adolescents
in different countries may be due to the influence of
diverse socio-economic, cultural and nutritional factors in
comparison to the US references.

Study Limitations

The present study has several limitations. Firstly, the
reference values are based on BP measurements measured
during a single session and not on multiple estimates
from at least 3 separate sessions. Secondly, environmental
factors were not included because life style data were not
available for all subjects who took part in this study. Finally,
comparable data from rural areas were not available.
Therefore, the generalization of our results is limited.

Conclusion

We found that the values of SBP and DBP increased
with age for both genders and varied by gender. The SBP
and DBP levels of the 90" percentiles in Turkish children
and adolescents are lower than the US BP references. In
contrast to the US Fourth Report references, the reference
values of the present study are not influenced by the
prevalence of overweight children. National BP reference
values of Turkish children and adolescents will be useful for
international comparisons of national normative BP values
and for evaluating the prevalence of elevated BP in children.
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The Impact of e-Health Literacy on Health
Promotion Behaviors of High School Students
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ABSTRACT
Aim: The aim of this study was to investigate the effects of e-health literacy on health promotion behaviors on high school students.

Materials and Methods: This descriptive, cross-sectional and relational study was conducted between May-June 2019 in a high school chosen by
a random sampling method from the high schools of Narlidere District of izmir Province. Data were collected using a descriptive information
form, the e-Health Literacy scale in Adolescents and the Adolescent Health Promotion scale. The data collected from the study was analyzed
using numbers, percentages, average, Pearson correlation analysis and regression analysis in SPSS 22.0.

Results: 57.1% of the students included in this study were male and their mean age was 16.52+0.92 years. It was found that 47% of the students
were studying in the 10*" grade. Of the students’ mothers, 42.1% were primary school graduates, while 29.2% of the fathers were primary school
graduates. It was determined that 95% of the students used the internet, 69.4% accessed the internet via mobile phone and 65.3% did not take
health promotion lessons at school. It was also seen that there was a positive moderate relationship between the e-health literacy and mean
Health Promotion scale scores of the high school students, and that 17% of the factors affecting adolescent health promotion behaviors were
explained by the total e-health literacy mean scores (r=0.416; p<0.001).

Conclusion: |t was found that there was a statistically significant relationship between e-health literacy and the health promotion behaviors
of the students, but it was found that the total score means of health promotion behaviors were not at the desired level. Starting from an
early period, it is recommended to conduct interventional studies aimed at increasing health promotion behaviors in children and adolescents.

Keywords: Health promotion behaviors, e-health literacy, student

getting information about health services, making correct
and effective decisions about their own health, and taking

Introduction

The concept of children’s health, which is one of the
individual responsibility for their health. Factors such as

most important indicators of development in a country, . . .
complex diagnostic processes, constantly evolving and

lets individuals acquire positive health behaviors through changing technology, cultural differences, limited literacy

interventions in childhood and youth and lets them help
protect their health from many diseases and disabilities
risks throughout their lives (1,2). Today’s health system is
important in terms of adopting practices to protect and
improve the health of children. These practices include

levels, and age-related physical and cognitive changes
may affect children’s self-care, self-efficacy, use of services
and communication with healthcare teams. In all these
processes, the health literacy of individuals stands out as
an important factor in seeking and understanding health
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related information and communicating with health
information and service providers (3). Researchers found an
association between limited health literacy and an increase
in the rate of preventable hospital visits and admissions (4).

Health literacy is the sum of the cognitive and social
skills related to access, understanding, and use of health
information in maintaining and promoting health (5,6).
In 2000, "Healthy People 2010" identified the presence of
limited health literacy as a public health problem and aimed
at setting national goals for its improvement. In 2004, IOM
(Institute of Medicine) reported findings that health literacy
is critical to improving the health of individuals and the
nation (7).

Adolescents maintain the health behaviors and habits
they acquire during their adolescent years throughout their
life (8). Supporting adolescents’ health literacy needs is a
crucial step in order for them to adopt a healthy lifestyle
in the present and in the future. Also, today’s adolescents
are known to be prospective, independent health care
system users, and young adults who are health literate may
contribute to a generation-level reduction of poor health
outcomes known to be associated with low health literacy
among adults (9). In a study examining the health literacy
of adolescents, 200 adolescents were studied in Australia
and cigarette and alcohol consumption was found to be
higher in adolescents with low health literacy levels (10). In
another study which was conducted with 350 adolescents in
the USA, it was found that children with low health literacy
presented negative behaviors such as carrying weapons
and bullying their peers (11). Sharif and Blank (12) reported
that, following a child’s age, gender and eating habits, a low
health literacy level is one of the factors determining Body
Mass index.

The development of the concept of e-health literacy
has greatly contributed to the field of adolescent health
literacy (13). E-health literacy contributes to an adolescent’s
ability to search, find, understand, evaluate and use health
information obtained from electronic sources and use
the acquired knowledge to address any health problem
(14). Today, the internet is regarded as one of the key and
important sources used to access health related information
(15). Gray et al. (16) reported that despite the fact that
adolescents frequently use information technologies, they
experience difficulty in understanding and using online
health information. In addition, it has been reported
that little is known about the attitudes and perceptional
patterns of this group of individuals who use the internet
quite frequently concerning their e-health literacy. What's

more, it has also been reported that they only feel the need
to browse the internet for important health issues and that
the consequences of misleading and low quality information
on the internet might lead to significant problems (17,18).

The promotion of health literacy at an early age directly
affects health literacy in later life as adolescents carry the
knowledge and attitudes acquired during this period to
adulthood (19). When the literature is examined, no studies
examining the effects of e-health literacy on the health
promotion behaviors of high school students were found.
As a result of this gap in the field, the effect of e-health
literacy on health promotion behaviors of high school
students was investigated in this study.

Materials and Methods

This research uses a descriptive, cross-sectional and
relational model. This study was conducted with a total
of 219 students ranging from 14-18 years of age between
May 2019 and June 2019 in a high school chosen by a
simple random sampling method among the high schools
affiliated to Narlidere District National Education of izmir
Provincial Directorate of National Education. The sample
was determined by a random draw from seven high schools
in the Narlidere region of izmir, Turkey. Power analysis was
performed according to the results of regression analysis.
G-Power software was used for power analysis, and the
sample size was calculated as 132 students based on the
following parameters: a power of 80% (type Il error rate
was accepted as 0.20), a confidence interval of 95% (type |
error rate was accepted as 0.05) and an effect size of 0.85
(Ozdamar K. Modern Bilimsel Arastirma Yontemleri, Kaan
Kitabevi, Eskisehir, 2003)(20).

Data Collection

The data of this study were collected by using the
descriptive information form, E-health literacy scale in
Adolescents and Adolescent Health Promotion scale (AHPS)
by using a questionnaire method.

Measures

Descriptive Information Form

The descriptive information form is composed of
questions about the socio-demographic characteristics of
the adolescents such as age, gender, educational status of
parents, income status etc.

E-Health Literacy Scale

This was developed by Norman and Skinner in 2006 to
identify traditional literacy, health literacy, information
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retrieval, scientific research, media literacy, and computer
literacy (21). This scale consists of two items related to
internet use and eight items that measure internet attitude.
The Cronbach’s alpha value of the original scale was found
to be 0.88. Scale items were determined as follows by a
5-point Likert-type scaling method: “1= strongly disagree,
2= disagree, 3= undecided, 4= agree, 5= strongly agree”.
The lowest score is 8 and the highest score is 40. A high
score obtained from the scale shows that e-health literacy
is high (20). The Cronbach alpha value of the scale, which
was adapted by Coskun and Bebis (22) was found to be
0.78. The explained variance ratio of the Turkish scale is
67.54%. The item total score correlation of the scale was
found to be between 0.43-0.57. The Turkish version of the
e-health literacy scale in adolescents was determined to be
avalid and Reliable scale (22). The Cronbach alpha reliability
coefficient was found for the total scale to be 0.78 in this
study.

The Adolescent Health Promotion Scale

This scale was developed by Chen et al. (23) to assess the
health promotion behavior level of adolescents. This scale
consists of 40 items and six sub-scales. The sub-scales are
categorized as nutrition behaviors (6 items), social support
(7 items), health responsibility (8 items), life appreciation (8
items), exercise (4 items) and stress management (6 items).
The scale items are rated in the form of a Likert type scaling
as 1= never, 2= sometimes, 3= usually, 4= frequently, 5=
always. The sum of the subscale scores of the sub-scale
is obtained by summing the scores of the items, and the
total score of the scale is obtained by summing all the
subscale scores. The lowest and highest scores that can
be obtained from the scale vary between 40 and 200. A
high score indicates that health promotion behaviors are
positive (23). The validity and reliability studies of the scale
were conducted by Temel et al. (24) and Ortabag et al. (25)
and it was found that it can be used as a valid and Reliable
scale (Cronbach alpha was 0.93 and 0.92 respectively) for
the Turkish population in both studies. In this study, the
Cronbach alpha reliability coefficient for the total scale was
0.91.

Statistical Analysis

SPSS 22.0 program was used for statistical analysis of
the data. The Shapiro-Wilk Normality test was used to
determine if the data complied with a normal distribution.
Number, percentage, mean and standard deviation were
used as descriptive analysis. The relationship between
e-health literacy and health promotion behaviors of
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students was evaluated by Pearson correlation analysis
and the effect of e-health literacy on health promotion
behaviors was evaluated by simple regression analysis.

Results

Of the participants, 57.1% of the students were male
and the mean age of the students was 16.52+0.92 years
(minimum: 14; maximum: 18). It was found that 47% of the
students studied in the 10™ grade. Among the participants’
parents, 42.1% of mothers were primary school graduates,
while 29.2% of fathers were high school graduates. It was
found that 95% of them used the internet, 69.4% accessed
the internet via mobile phone and 65.3% did not take health
promotion lessons at school (Table ).

Table I. Socio-demographic characteristics of the
participants

The mean score of the high school students participating
in the study from the E-health Literacy scale was 28.64+4.50.
The Health promotion behaviors total score of the students
was 127.20+24.99. Students were seen to have received the
highest mean score from the AHPS Health Responsibility
Sub-scale (32.41+7.49) while the lowest mean score was
from the AHPS Nutrition Sub-scale (11.64+3.78) (Table I1).

Table Il. Mean and total scale scores of high school
students

When the relationship between the total mean score
of the AHPS and the e-health literacy scale of high school
students was investigated, it was determined that there
was a moderate positive relationship between adolescent
health promotion and e-health literacy (r=0.416; p<0.001)
(Table 1lI).

Table Illl. The relationship between high school
students’ adolescent health promotion sub-scales and
e-health literacy scale total score means

It was determined that there was a weak positive
relationship between adolescent health promotion sub-
scales and e-health literacy (r=0.416; p<0.001) (Table IV).

Table IV. The relationship between high school
students’ adolescent health promotion scale of sub-
scale and e-health literacy scale total score means

According to simple regression analysis, it was found
that there was a positive moderate relationship between
e-health literacy and the mean scores of the adolescent
health scale (3=0.416, p<0.001) in high school students and
17% (F=45,353, p<0.001) of the factors affecting adolescent
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health promotion behaviors were found to be explained by
the mean total scores of e-health literacy.

The regression analysis indicated that e-health literacy
explained 17% of the increase in the adolescent health scale

Table I. Socio-semographic characteristics of the participants

Socio-demographic data Mean
Age 16.52+.92

n %
Gender
Female 94 42.9
Male 125 571
Class (Grade)
9th grade 39 17.8
10t grade 103 47.0
11 grade 49 224
2% grade 28 12.8
Mother's education level
Not literate 21 9.6
Primary school 920 421
Middle School 56 25.6
High school 44 20.1
University 8 37

Father's education level

and increased the adolescent health scale by more than
0.416 (p=0.416) (Table V).

Table V. The effect of e-health literacy of high school
students on adolescent health promotion

The regression analysis indicated that e-health literacy
explained 9% of the increase in the health responsibility
subscale, 12% of the increase in the life appreciation
subscale, 12% of the increase in the social support subscale,
7% of the increase in the nutritional behavior subscale, 1%
of the increase in the exercise subscale and 11% in the stress
management subscale.

Also, e-health literacy increased the health responsibility
subscale by more than 0.303 ($=0.303), the life appreciation
subscale by more than 0.346 ($=0.346), the social support
subscale by more than 0.347 ($=0.347), the nutritional
behavior subscale by more than 0.270 ($=0.270), the

Table Il. Mean and total scale scores of high school students

Scale total score/sub X +SD Min- Number
dimension scores max of X/
items

E-health literacy scale 28.64+4.50 | 16-40 3.58

Adolescent Health Promotion

127.20+ 4.99 | 56-190 | 3.18
scale total score

Adolescent Health Promotion
scale health responsibility
sub-dimension

32.41£7.49 14-50 4.05

Adolescent Health Promotion

scale self-realization sub 27.53+7.33 8-40 3.44

Not literate 17 7.8 dimension
Primary school 64 29.2 Adolescent Health Promotion
; scale social support sub- 21.64+5.73 8-35 3.09
Middle school 56 25.6 dimension
High school 64 29.2 ;
Adolescen.t‘Health P!'omot.lon 15.5444.10 6-25 759
University 18 82 scale nutrition sub dimension

Internet use status

User 208 95.0

Non-user n 5.0

Internet access way

Computer at home 58 26.5
Computer at school 7 3.2
Mobile phone 152 69.4
Internet cafe 2 0.9

Status of health promotion lesson

Received 76 34.7
Not Received 143 65.3
Total 219 100.0

Adolescent Health Promotion

. . 11.64+3.78 4-20 2.91
scale exercise sub-size

Adolescent Health Promotion
scale stress management
sub-dimension

18.41£5.22 4-30 3.06

SD: Standard deviation, min: Minimum, max: Maximum

Table Ill. The relationship between high school students’
adolescent health promotion scale and E-health literacy scale
total score means

1. Promoting

adolescent health 1.00 )

2. E-health literacy | 0.416* | 1.0*

* p<0.001
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Table IV. The relationship between high school students’
adolescent health promotion scale of sub-scale and e-health
literacy scale total score means

1 2 |3 4 5 6 7

e-Health literacy 1.0*

Nutrition behaviors | 0.270* 1.0*

Social support 0.347* 1.0*

Health responsibility | 0.303* 1.0*

Life appreciation 0.346* 1.0*

Exercise 0.122* 1.0*
Stress management | 0.338* 1.0*
*p<0.001

Table V. The effect of e-health literacy of high school students
on adolescent health promotion

- Model 1
- p
Adolescent Health Promotion scale 0.416*
R? 0.7

F 45,353

[ <0.001

*: p<.0001, B: Beta, R Adjusted R?, F: Variance

exercise subscale by more than 0.122 ($=0.270) and the
stress management subscale by more than 0.338 ($=0.270)
(p<0.001).

Discussion

As a result of this study conducted to investigate
the effect of e-health literacy on the health promotion
behaviors of high school students, it was concluded
that e-health literacy has an effect on health promotion
behaviors. The scores from the e-health literacy scale of
the students participating in the study were slightly above
the intermediate level with scores of 28.64+4.50. Coskun
and Bebis’s (22) study (27.4+4.6) concurs with the results of
this study. By employing the E-health Literacy scale in the
American College of Health with 422 students, Britt et al.
(26) determined that that the health literacy level of the
students was good. In another study conducted with 556
students in Taiwan, E-health Literacy was examined and the
students’ health literacy level was found to be good (27). In
addition, Sukys et al. (28) found that the level of e-health
literacy in adolescents was low. It is seen that adolescents
use the internet as a source of information about health.

The health promotion behaviors total score of the
participants was 127.20+24.99 out of 200. Accordingly, it
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can be said that adolescents’ health promotion behaviors
are moderate. Some studies have shown that health
promotion behaviors in adolescents are strongly associated
with future health outcomes (29,30). When compared with
other studies using the same scale, this result remains lower
than the results found by Bebis et al. (31) (132.05+24.60) and
Temel et al. (24) (mean 140.69+20.10) among high school
students. Similarly, the total score obtained from the scale
was 129 in a study by Chen et al. (23). This situation suggests
that students do not receive adequate health education or
cannot reflect their education in their behaviors.

It was found that high school students received the
highest score from the health responsibility subscale
of the AHPS. Temel et al. (24) revealed that 8" grade
students (n=358) received the highest score from the
health responsibility subscale. In the literature, it was found
that adolescents received the highest score from the life
appreciation subscale in the AHPS (22,25,31-33). The reason
for the difference is thought to be due to the socio-cultural
level of the adolescents and their families.

Students received the lowest score from the AHPS in
the exercise subscale in our study. Unlike the findings of our
study; in some studies, stress management of adolescents
(22,24), and in some studies (33,34), the level of health
responsibility was found to be the lowest. Similar to the
findings in our study, it was found in the literature that
there were many studies in which the participants received
the lowest scores in the exercise subscale (25,32,35). It was
determined that they led a sedentary life watching TV or
playing computer games (36). It can be seen that they have
difficulty in allocating time to exercise due to having to
study for the university entrance exam and that they still
cannot adequately perceive the importance of exercise.

It was found that there was a positive moderate
relationship between e-health literacy and mean health
promotion scale scores of high school students, and that
17% of the factors affecting adolescent health promotion
behaviors were explained by the total e-health literacy
mean scores. A systematic review of 17 studies on health
literacy and health promotion behaviors of adolescents
shows that there is a significant relationship between the
health literacy and the health behaviors of adolescents (37).
In his study with 1.601 adolescents in 6 different cities of
Taiwan, Chang (19) found that adolescents with low health
literacy had low health promotion behaviors. In a study
conducted in Israel, health literacy skills were not the only
determinants of health behavior adoption, although they
help access appropriate sources of information which is
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critical to the adoption of health behaviors (38). On the
other hand, it was found in a study by Park et al. (39) that
high school students with low health literacy had unhealthy
diets, and were more likely to be overweight than their
peers, and substance abuse was higher among them. In the
literature, there is no information about what percentage
of health promotion behaviors is accounted for by e-health
literacy. However, health promotion behaviors are affected
by many factors such as age, gender, family structure and
education. Knowing the 177% effect of e-health literacy on
health promotion behaviors is an important result that
can contribute to the literature to act as a guide for future
interventional studies.

Study Limitation

Collection of data from only one high school is the
limitation of this study.

Conclusion

As a result of this study, a significant relationship was
found between e-health literacy and health promotion
behaviors. In this sense, public health nurses, school nurses,
and health educators in schools should assess the concept
and take the e-health literacy of adolescents into account
while designing a health education program. In addition,
school nurses should develop their e-health literacy skills to
facilitate adolescents’ health-promoting activities. There is
a need for a systematic approach to the promotion of health
literacy and a well-developed curriculum to implement this
program. It is recommended that issues related to health
promotion should be further integrated into the curriculum
or a separate health promotion course should be added.
Interventional studies that investigate the relationship
between health promotion behaviors and e-health literacy
are also recommended.
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ABSTRACT
Aim: This study aims to determine the reliability and validity of the Turkish version of the Children’'s Emotional Manifestation scale (T-CEMS).

Materials and Methods: The sample of this methodological-type study consisted of 62 children between the ages of 7 and 12 years who
presented at the clinic for day surgery.

Results: The Content Validity index of the scale is 0.96, and thus, the scale is statistically significant. Internal consistency was found to be
between 0.95 and 0.96 using Cronbach's alpha reliability coefficient. These results show that inter-rater reliability is sufficient.

Conclusion: T-CEMS is valid and reliable for measuring the emotional reactions of children before stressful medical processes or during the
preoperative period.

Keywords: Stressful medical procedures, pediatrics, emotional stress, reliability and validity, nurse

Introduction damage, pain, body image deterioration, wrong treatment,
Stressful medical procedures are invasive procedures disability and death (8).
that children often face in their hospitalization process. It is also stated that behavioral distress signs during

Procedures like blood tests (1), intramuscular injection
(2), intravenous catheterization (3,4) immunization (5),
nasogastric tube insertion (6) and urethral catheter insertion
(7) are stressful medical procedures for children that can be
commonly encountered in hospital admissions.

stressful medical procedures in children include crying,
hiccups, physical resistance, verbal resistance, asking for
emotional support, rigidity in the muscles, expressing pain,

despair, aggressive behaviors and seeking escape (9).

Behavioral reactions of those children hospitalized Some other behavioral reactions of children relating to
relating to diagnosis and treatment procedures are reported diagnosis and treatment were identified as the request for
to occur due to some fears such as fear of getting body protection and crying to arouse pity for themselves (10).
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izci and Cetinkaya.
Adaptation of Children’s Emotional Scale

All invasive medical procedures, especially surgical
procedures, result in emotionally negative behavior changes
and increased anxiety (11-19).

Surgical procedures are a potentially threatening
experience for children, regardless of whether they are
minor operations in an ambulatory surgery unit (15) or
major surgeries at a larger hospital (20,21).

Children who are anxious in the preoperative period
exhibit negative emotional behavior during anesthesia
induction and after surgery. Severe anxiety affects some
physiological states such as pulse, blood pressure (15,22)
and respiration (23) as well as the psychological state. It
also deters the child from dealing with medical treatment,
causes negative behaviors associated with health care and
affects postoperative recovery negatively (12,24,25).

In the literature, it is stated that those medical
interventions causing intense stress levels are more likely to
be recalled in children’s future lives (26,27).

In order to protect children from these negative
influences, nurses must meet the emotional needs of the
child and keep them informed before each procedure. This
situation helps reduce the child’s stress and leads to more
effective treatment (28).

Studies indicate that negative physiological and
psychological changes seen in children during stressful
medical procedures can be reduced by appropriate
interventions (3,5-7,9,16,19,22,28-31).

To the best of our knowledge, no objective measurement
tool was used to assess the effect of nursing interventions
to reduce the anxiety of Turkish children during stressful
medical procedures. In this regard, the Children’s Emotional
Manifestation scale (T-CEMS) that has been adapted
to be used in the Turkish context may be a simple and
objective measurement tool to evaluate the effectiveness of
intervention studies to reduce negative emotional behaviors
and anxiety. The aim of this research is to determine the
validity and reliability of the Turkish version of T-CEMS
developed to measure the emotional responses of children
during stressful medical procedures.

Materials and Methods

Design, Sample and Setting

The present study employed a methodological design
and was conducted at a state hospital in the Aegean
Region in western Turkey. The population of the study
consisted of children aged between 7 and 12 years old who
were admitted to hospital for ambulatory surgery. Those
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children admitted to hospital for ambulatory surgery for
circumcision, hernia repair, undescended testis or minor ENT
operations (tonsillectomy, adenoidectomy, tube insertion)
were included in this study which was conducted in the
Pediatric Surgery Service, Otorhinolaryngology Service,
General Surgery Service, Urology Service or Operating Room.

The sample size of the study was determined based on
the idea that the sample size in the validity and reliability
studies of methodological researches should be at least 5
and at most 10 times the number of scale items (32). Since
the scale to be used in the study included 5 items, it was
decided to enroll at least 50 children into the study as the
sample and eventually a total of 62 children constituted the
sample group of this study.

Instruments

Demographic Information Form

Demographic Information Form designed to describe
the children consists of three questions including age,
gender and type of ambulatory surgery.

Turkish version of the Children's Emotional

Manifestation Scale (T-CEMS)

T-CEMS was developed by Li and Lopez (22) in 2005
with the aim of measuring the emotional responses of
children during stressful medical procedures. This scale,
which allows for direct observation of behaviors, consists
of 5 different behavior categories including "“Facial
expression”, “Vocalization”, "Activity”, “Interaction” and
“Level of cooperation”. Each category consists of 5 different
observable behaviors graded by level and intensity. Scale
scoring is performed by reviewing the explanations of the
behaviors in each category and selecting the numerical value
that represents the observed behavior best. Each category
is scored between 1 and 5. The total point is obtained by
calculating all the points given for each category and it
ranges between 5 and 25. A higher scale score indicates
the manifestation of more negative emotional behaviors.
The observable behaviors in each category of the scale are
explained in detail with a guideline for the raters using this
scale to carry out the evaluation properly in an objective
manner. When the reliability analysis of the scale was
considered, it was found that the inter-rater reliability
coefficient was 0.96, the internal consistency coefficient was
0.92, and inter-item correlation ranged from 0.41to 0.92.

As a result of this study, it was determined that there
is sufficient inter-rater reliability, high internal consistency
reliability, good content validity and excellent convergent
validity (22).
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Turkish Version of State-Trait Anxiety Inventory for
Children

The State-Trait Anxiety Inventory for Children was
developed by Spielberger and Edwards (33) in 1973 with 4th
and 6th grade children, and its validity and reliability analysis
for Turkish was conducted by Ozusta (34) in 1995 with 615
children aged between 9-12 years. In this study, the State
Anxiety scale, a sub-scale of State-Trait Anxiety Inventory
for Children, which is composed of 20 items was used with
the aim of evaluating emotions such as tension, strain,
anxiety and nervousness. The Cronbach alpha coefficient of
the State Anxiety scale was 0.82. At least 20 and at most
60 points can be obtained from this scale. A high total score
indicates a high level of anxiety.

Physiological Measurement Form

The Physiological Measurement Form consists of
children’s physiological measurements including heart
rate, mean arterial pressure (MAP) and breathing rate.
Physiological measurements were based on heart rates (60-
95 beats/min), MAP (100-120/60-75 mmHg) and breathing
rates (14-22 breaths/min) (35).

Data Collection

The researcher ensured that those children admitted
to the service for ambulatory surgery who met the study
criteria filled in the Demographic Information Form and the
Turkish version of the State Anxiety Inventory for Children
(T-CSAS). Then the researcher went on to the operating
room to collect data.

The MAP, breathing rate and heart rate of the children
transferred to the operating room were measured when
they were transferred to the operating table before the
anesthesia induction, and recorded by the researcher.
The emotional behavior of the children during anesthesia
induction was observed by the same researcher and two
nurses at the same time. The nurses had been trained on
the use of the scales beforehand. They were experienced
in the field of pediatric operating room nursing. The nurses
observing the children evaluated their observations on the
T-CEMS.

Ethical Considerations

Permissions for the adaptation of T-CEMS into Turkish,
the use of the Turkish version and the use of T-CSAS were
obtained from the authors via email. Legal permission
was obtained from the State Hospital where the study
was carried out and approval was obtained from the non-
interventional Clinical Research Ethics Committee of

the relevant university. The parents of the children aged
between 7 and 12 admitted to ambulatory surgery who were
included in the study as the sample were informed about
the study and their consent was obtained in a written form.
This study was granted permission by the Ethical Board of
non-interventional Clinical Research Ethics Committee of
the Pamukkale University (approval number: 16/5.12.2017).

Statistical Analysis

The data obtained from the study were analyzed using
the SPSS version 21 software package. The significance level
was 0.05, and it was stated that there was a significant
difference in the case of p<0.05 and no significant difference
in the case of p>0.05. The data demographic information of
the children are presented using descriptive statistics.

In the analysis of the data, language validity, content
validity and the construct validity studies were performed.
For construct validity, the correlation between T-CEMS
total score and MAP, heart rate, breathing rate and
T-CSAS total scores were calculated using the Spearman
Correlation Coefficient. In the reliability studies, the intra-
class correlation coefficient was calculated for inter-rater
reliability, and also inter-item correlations and item-total
correlations were determined. Within the scope of the
reliability studies, Cronbach Alpha coefficient was calculated
in order to evaluate the internal consistency of the T-CEMS.

Results

Demographic Characteristic of the Children

The demographic characteristics of the children included
in the study are given in Table I.

Validity

Language Validity and Content Validity

In the validity study of the scale, language validity was
performed first. The scale was translated from English to
Turkish by a pediatrician who knows an advanced level
of English, a nursing academician and a translator. After
these three translations were combined and finalized by
the researchers and a single translation text was created,
it was retranslated from Turkish back to English by an
academician, adept in both languages, who had never seen
the scale before. Upon the comparison of the scale that was
retranslated from Turkish back to English with the original
English scale, the finalized version of Turkish scale was
developed.

For the content validity, 12 experts consisting of 7 nursing
academicians in the field of pediatric nursing, one pediatric
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surgeon and 4 pediatricians were asked for their opinions. In
order to evaluate the appropriateness of the scale items, the
experts were asked to score the items between 1and 3 using
a 3-point scoring system (1= required, 3= unnecessary).
According to the Lawshe technique, expert opinions are
graded as (a) “essential”, (b) “useful but not essential”, (c)
“not necessary”. The content validity ratio was found to be
0.56 and Content Validity index-(CVI) was calculated as 0.96
in our study. As CVI>CVR is the case, the content validity of
the entire scale developed was statistically significant (36).

Construct Validity

When the correlation between T-CEMS total score and
MAP, heart rate, breathing rate and T-CSAS total scores
were examined, there was a moderately significant positive
relationship between T-CEMS and T-CSAS (r=0.26, p=0.05).
There was a moderately significant positive correlation
between T-CEMS and heart rates (r=0.41, p=0.01). If r=0.00
- 0.24, correlation strength is weak; if r=0.25 - 0.49, it is

Table I. Sample characteristics (n=62)

Sample characteristics n (%)
Gender
Female 10 (16.1)
Male 52 (83.9)

Age (years)

7 24 (38.7)
8 14 (22.6)
9 12 (19.4)
10 4(6.5)
n 7(13)

12 1(1.6)

8.34+1.43; median 8 (7-12)

Type of surgery performed

moderate; if r=0.50 - 0.74, it is strong; and if r=0.75 - 1.00,
it is very strong (37). No relationship was found between
T-CEMS and MAP and breathing rates (Table Il).

Reliability

Intra-class correlation coefficients for observer 1 and
observer 2 ranged from 0.94 to 0.99 (p<0.05). Intra-class
correlation coefficients for observer 1 and observer 3 were
between 0.94 and 0.97 (p<0.05). Intra-class correlation
coefficients for observer 2 and observer 3 were between
0.96 and 0.98 (p<0.05) (Table IlI).

It was seen that inter-item correlation coefficients of
T-CEMS ranged from 0.73 to 0.93 (Table V).

For observer 1, item-total correlations were found to be
between 0.83 and 0.91. For observer 2, they ranged from
0.84 to 0.94, while for observer 3, it was determined to be
between 0.85 and 0.92. The item-total score correlation
values of T-CEMS ranged from 0.83 to 0.94 (Table V).

The Cronbach’s Alpha values of the scale were found
to be 0.96 for observer 1; 0.97, for observer 2 and 0.96 for
observer 3.

Table II. Correlation of turkish version of the children’s
emotional manifestation scale and four components

T-CEMS | T-CSAS | Heart | MAP | Breathe
rates rates
T-CEMS 1.00 - - - -
T-CSAS 0.26* 1.00 - - -
Heart rates 0.41* 0.19 1.00 - -
MAP 0.19 0.20 0.21 1.00
Breathe rates 0.21 0.21 0.29* 1 0.07 |1.00

T-CEMS: Turkish version of the children’'s emotional manifestation scale,
T-CSAS: Turkish version of state-trait anxiety inventory for children, MAP: Mean
arterial pressure, *Correlation is significant at the 0.05 level, **Correlation is
significant at the 0.01 level

Circumcision 40 Table Ill. Intra-class correlation coefficients for turkish version
(64.5) of the children’s emotional manifestation scale
Adenoidectomy 4 (6.5) Observer1 | Observer 1 Observer 2
and and and
Myringotomy tube insertion 1(1.6
yring yube insert (.6) Observer 2 | Observer 3 Observer 3
Tonsillectomy 2(3.2)
Items ICC ICC ICC
Adenoidectomy & Tonsillectomy 8 (12.9)
Facial expression 0.94* 0.95* 0.96*
Adenoidectomy, tonsillectomy & Myringotomy tube 2(3.2)
insertion Vocalization 0.97* 0.96* 0.98*
Adenoidectomy & Myringotomy tube insertion 3(4.8) Activity 0.99* 0.97* 0.97*
Orchidopexy 1(1.6) Interaction 0.95* 0.94* 0.96*
Adenoidectomy & Circumcision 1(1.6) Level of cooperation | 0.98* 0.97* 0.97*

n: Number

*p<0.0001, ICC: Intensive coronary care

296




izci and Cetinkaya.
Adaptation of Children’s Emotional Scale

Table IV. Inter-item correlations for the Turkish version of the children’s emotional manifestation scale
. . .. .. . Level of
Facial expression | Vocalization Activity Interaction .
cooperation
— o~ ™M — [a] ™ — ~ (28] — ~ ™M — ~ (28]
o 9] 9] o o 9] o o o ) o ] o ) o
c c Z Z c s c Z c Z c Z c Z c
() () [J] () () () () () () [ () [J] () [ ()
38 A 3 38 3 A 3 A 3 A 518 3 A 3
@] @] ©] o] @] @] o] @] o] @] @] ©] @] @] @]
. ) o o o ~ _ _ _ _ _ _ ~ _ _ ~
Facial expression e e e
— (@] — - - - - - - - -
Vocalization ® ® ® 8 8 8_
o o o — — -
o — 00 \O (o) 7o) o o o _ _ _ _ _
o ~ [ee] ~ o0 [ee] [oe)
Activity s |s |3 s |o |o |2 ]2 |2
m 0 o O ~ < LN o~ LN o o o _ ~
H ~ ~ ~ ~ o0 <) o0 o o0
Interaction s |o |8 |8 |8 | |5 |o |o |2 |2 |2
LN ) o o — — ~N O o m = — o o o
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Table V. Item-total correlations for the Turkish version of the children’s emotional manifestation scale
Observer 1 Observer 2 Observer 3
' % | S ' %
= o= §2
2 T 2 ° 2 T
~ o K4 ~ o R4 — 2
T = — o = < o = ey
28 R £8 8 £8 R
o= = o= 228 o= 228
Q= LR Q=
s 5 °s s = °s S = °s
U o O << [\ er) U << [\ s} U <
Facial expression 0.83 0.94 0.84 0.96 0.85 0.95
Vocalization 0.87 0.93 0.90 0.95 0.90 0.94
Activity 0.91 0.93 0.94 0.94 0.88 0.94
Interaction 0.88 0.93 0.94 0.94 0.92 0.93
Level of cooperation 0.89 0.93 0.89 0.95 0.89 0.94

Discussion

In this study, the validity and reliability analyses of
T-CEMS were performed to ensure its adaptation to Turkish
society.

The content validity of T-CEMS is statistically significant
in our study.

Content validity requires the measurement tool to
measure all of the qualities it claims to measure, or to make
a good measurement based on a good sample and make a
valid measurement through each item it includes (38). The
CVI of CEMS was also found to be 0.96 (22). The CVI values
of T-CEMS and CEMS are the same.

Asforthe constructvalidity, while there was a moderately
significant positive relationship between T-CEMS and
T-CSAS, a moderately significant positive relationship was
found between T-CEMS and heart rate and no relationship
was found between T-CEMS and MAP or breathing rate.

Li and Lopez (22) stated that there was a considerably
significant relationship between CEMS and heart rate
(r=0.61, n=82, p=0.01). According to these results, CEMS
and T-CEMS correlation analysis results are similar in terms
of the direction and significance of the relationship.

No relationship was found between T-CEMS and MAP.
Li and Lopez (22) revealed that they found a positive
correlation with CEMS and MAP (r=0.43, n=82, p=0.01).

Li and Lopez (15) reported that they found a positive
correlation between CEMS and MAP in a cross-sectional
study they conducted to evaluate the effect of surgery on
the emotional manifestation of 106 children aged between 7
and 12 years who were admitted to hospital for ambulatory
surgery (r=0.39, p=0.01)Their findings were not similar
to the findings of this study. It is thought that the reason
of this difference may be due to the different number of

samples.

297



izci and Cetinkaya.
Adaptation of Children’s Emotional Scale

The intra-class correlation coefficients calculated within
the scope of the reliability analysis were 0.96 for the CEMS
(22). The intra-class correlation coefficients of T-CEMS
and CEMS were found to be very close to each other. The
independent inter-rater reliability of T-CEMS is sufficient.

It was determined from the inter-item correlation
analysis of T-CEMS that there was a highly significant
and positive correlation. The inter-item correlation of
CEMS developed by Li and Lopez (22) was reported to
range between 0.41 and 0.92. T-CEMS and CEMS inter-item
correlation values are very close to each other.

Theitem-total score correlation values of T-CEMS ranged
from 0.83 to 0.94 while the item-total score correlation
values of CEMS developed by Li and Lopez (22) ranged
from 0.51 to 0.90. In the evaluation of item-total score
correlations, it is stated that the items which are generally
above 0.30 distinguish individuals to a good degree, those
that are between 0.20 and 0.30 should be tested if they are
considered to be necessary, and those items less than 0.20
should not be included in the test (32,38,39). The item-total
score analysis of both scales shows that it is over 0.30 and
it distinguishes individuals to a good degree. The results of
item-total score correlation values of CEMS and T-CEMS
were found to be consistent.

It is recommended to calculate the Cronbach’s alpha
coefficient to indicate internal consistency which is a part
of reliability studies (40). The Cronbach’s Alpha values of
the scale were 0.96 for observer 1, 0.97 for observer 2 and
0.96 for observer 3. These values demonstrate that the scale
is highly reliable. The Cronbach’s Alpha coefficient, which
was calculated by Li and Lopez (22) to evaluate the internal
consistency of CEMS was 0.92. According to these results,
it can be seen that the reliability values of the CEMS and
T-CEMS, the adapted Turkish version of the original scale,
are quite high and similar. As a result, T-CEMS is found to be
valid and reliable for Turkish society.

As T-CSAS used in the study was developed and adapted
for children aged between 7-12 years, a younger age group
could not be included in the study. Due to the limited
number of ambulatory surgery cases in the study setting,
different and comprehensive types of ambulatory surgery
could not be included. Another limitation in our study is
that it was conducted in a single center.

T-CEMS is a valid and reliable scale for measuring the
emotional responses of children during stressful medical
procedures. It was determined that the items in the scale
could measure the emotional manifestation to a high
degree. T-CEMS, which has been adapted into Turkish, can
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be used as a simple and objective measurement tool to
evaluate the effectiveness of intervention studies to reduce
negative emotional behaviors and anxiety. In this way, the
child will be supported in terms of coping mechanisms
and so he/she will be less affected both physically and
emotionally.

Study Limitations

As the T-CSAS used in the study was developed and
adapted for children between 7 and 12 years old, a younger
age group could not be included in the present study. In
addition, due to the limited number of ambulatory surgery
cases in the study setting, different and comprehensive
types of ambulatory surgery could not be included. Another
limitation of our study is that it was conducted at a single
center.

Conclusions

Stressful medical procedures cause emotionally negative
behavioral changes in children. Nurses play a crucial role in
protecting children from these negative effects caused by
stressful medical procedures. Hospitalized children may
have behavioral reactions related to their fears surrounding
medical procedures, such as sustaining bodily damage,
feeling pain, a deteriorating body image, receiving the
wrong treatment or becoming disabled. The T-CEMS is an
objective measurement tool that can be used to evaluate
the effects of nursing interventions designed to reduce
the negative emotional manifestations of children during
stressful medical procedures. Using this scale, healthcare
professionals can evaluate the effectiveness of interventions
performed to minimize anxiety during stressful medical
procedures and ultimately to reduce negative emotional
behaviors in children.
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ABSTRACT

Aim: In this study, some factors affecting the patient safety culture and perceptions of health care workers working in pediatric clinics were

examined.

Materials and Methods: This descriptive type of research was conducted with a total of 461 health care workers.

Results: 36.2% of these healthcare workers were aged 26-35 and 54.8% were working as nurses. The hospital health workers patient safety
culture survey showed that they reached an overall score of 51% in the hospital survey. Employees received the highest positive response
from “in-unit teamwork” sub-dimension with 71.55% and the lowest positive response from “non-punitive response to error” sub-dimension
with 28.06%. It was determined that the majority of healthcare workers working in pediatric services knew the concept of patient safety and

implemented patient safety initiatives while providing care.

Conclusion: As a result, it is recommended that the patient safety culture levels of the employees should be continuously evaluated between

the institution and the employees.

Keywords: Patient safety, pediatric health team, safety culture

Introduction

Quality-oriented arrangements, performance-based
payments and open reporting have contributed to focusing
on quality and safety criteria in health care (1). Improving
safety culture in health care is a fundamental component
of preventing errors and improving overall health care
quality (2). In patient safety culture, the important thing
for the members of the organization is how to do the work
carried out, communication between departments, and the
values of how structures and systems are demonstrated in
the norms of behaviour that support patient safety (3). The
culture of an organization is reflected in its motivation to
learn from reporting, analysis and medical errors (4). The

evaluation of safety culture in hospitals is the first step in
identifying their safety culture (5).

Patient safety has become a high priority in health care
systems in the world over the past two decades and is an
important issue in pediatric healthcare services (6,7). In
the United States, after cancer and heart disease, medical
errors are reported to be the third most important cause of
death. 5.7 million children under 19 years of age have been
examined and children (including those under one year,
especially newborns younger than one month) are shown
to be the most vulnerable group affected by patient safety
incidents (8). The majority of preventable patient safety
incidents not only affect the child and their family but also
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increase the length of hospital stay and hospital costs (9,10).

The effectiveness of patient safety in children increases
with the knowledge of physical and developmental features
specific to developmental periods. Developmental periods
bring with them active and risky behaviours in pediatrics.
In addition, due to the lack of predictable developmental
characteristics of children, the risk of failure of health
workers increases (11).

Research on patient safety culture in pediatric clinics in
our country has not been available. The formation of patient
safety culture requires data on this subject be collected
first. In this context, this research is a preliminary study to
determine the understanding of health care workers’ safety
culture working practices in pediatric clinics.

Research questions:

1. What are the levels of safety culture in general and in
sub-groups of health workers working in pediatrics services?

2. Is there any difference in the perception of safety
culture in terms of the individual characteristics of health
workers working in pediatric services?

3. Is there any difference in the perception of the
safety culture in terms of the working characteristics of
health workers working in pediatric services?

Materials and Methods

Study Design

This descriptive study was conducted to examine the
perceptions and factors affecting patient safety culture of
healthcare workers working in the pediatric clinics of two
children’s hospitals.

Statistical Analysis

Data were collected from 253 nurses, 50 physicians
and 158 other health workers (n=461). A survey method
was used as the data collection tool in this research.
The “Hospital Survey on Patient Safety Culture (HSoPSC)”
and “Personal Information Form” were included in the
survey form in order to measure the perceptions of health
workers working in pediatrics services concerning patient
safety culture. Statistical analysis was performed using a
statistical package program.

Ethical Considerations

The approval of Uludag University Faculty of Medicine
Clinical Research Ethics Committee (52588837-000/421)
concerning the subject, purpose and method of the research
were obtained, and the study was launched upon obtaining
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permission for clinical practice from the hospitals included
in the research. Individual permission from the participants
was acquired via an informed consent form during the study.

Results

Of all the health workers participating in the survey,
64.9% were married, 36.2% were in the age range of 26-35
years, 54.8% were nurses, 34.27% were doctors, with the
rest being healthcare workers. According to the study
characteristics, 61.4% of the participants worked 40-49
hours a week, and 65.5% of the pediatric service workers
had been working in these services for 1-5 years, while
33.2% had a work experience of 16 years or more. 88.5%
of volunteers participating in this research were able to
communicate directly with children and their families.
45.6% of the participants were in the pediatric service,
24.3% in pediatric intensive care, 8.5% were working in
pediatric surgical services, while 21.7% were employed
in other units (adult and child mixed services, pharmacy,
laboratory, radiology, etc).

The ‘patient safety of pediatric service personnel hospital
survey' positive response averages are given in Table I.

As far as the health workers’ patient safety culture is
concerned, the hospital survey’s overall score of 51.00%
was recorded. The lowest positive response was for the
“non-punitive response to error” with 28.06% of the total
responses, while “teamwork within units” had the highest

Table I. The health workers hospital survey on patient safety
culture positive response average

Hospital survey on patient safety culture sub- Positive
dimensions answer
(%)

1. Overall perceptions of patient safety 62.35

2. Frequency of events reported 40.13

3. Teamwork across units 47.05
4. Handoffs and transitions 52.97

5. Supervisor/manager expectations and actions 46.70
promoting patient safety

6. Organizational learning - continuous improvement 51.50

7. Teamwork within units 71.55

8. Communication openness 49.76
9. Feedback and communication about error 42.30
10. Non-punitive response to error 28.06
1. Staffing 31.00
12. Hospital management support for patient safety 4743
Overall score 51.00
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positive response with 71.55%. The results of Mann-Whitney
U test showed significant differences between groups, and
were utilized in order to determine whether the subscale
positive response scores pointed to a significant difference
in marital status (12). It was found that the scores of single
health care workers were significantly higher in the sub-
dimensions of “communication openness”, “feedback and
communication about error” and "handoffs and transitions”.
Those health workers who were married were shown to
have higher average scores in the “staffing” sub-dimension.

The results of the Kruskal-Wallis test, which was
conducted in order to determine whether the positive
response scores differ significantly depending on the age
of the patients in terms of “overall perceptions of patient
safety”, “teamwork across hospital units”, “handoffs
and transitions”, “supervisor/manager expectations and
actions promoting safety”, “communication openness”,
and “hospital management support for patient safety”

are presented in Table Il. According to the results of this
study, the difference between the groups was statistically
significant.

Those healthcare workers aged 25 or less were found
to have a significantly higher positive response average
score than those between the ages of 26-35 in the
“communication openness” and “organizational learning-
continuous improvement” sub-dimensions.

The scores of the sub-dimensions "handoffs and
transitions” and “teamwork across hospital units” of the
nurses participatingin the study are higher than the scores of
all other participants. This may be because nurses think the
team is important when working with the child and family.
As a result of the post-hoc test conducted to determine
which sub-fields differ between the groups in terms of the
weekly working hours, health workers who do not exceed
40 hours a week had a significantly higher positive answer
score than those putting in an average of 50 working

Table Il. Hospital survey on patient safety culture distribution of subscales scores according to some individual characteristics

Hospital survey on patient safety culture sub- | Marital status Age Job

dimensions Married 26-35 age Nurse Doctor Other*
(n=299) (n=167) (n=253) (n=50) (n=158)

Individual features Median (min:max) Mean * SD

. . 75 (0:100) 75 (0:100) 75 (0:100) 50 (0:100) 75 (0:100)

1. Overall perceptions of patient safety 64.29+32.03 56.14+32.17 67193158 49.0+34.61 | 65.68+29.22

5 Frequency of events reported 33.3(0:100) 33.3(0:100) 33.3(0:100) 0 (0:100) 33.3(0:100)

- Frequency P 41134401 41.71:44.47 42.94+44.14 6.6638.68 | 46.63+43.54
3 Teamwork across units 50 (0:100) 25 (0:100) 50 (0:100) 25 (0:100) 50 (0:100)

: 47.07+35.44 40.56+32.19 46.24+36.26 38.0+33.97 55.38+32.82

- 50 (0:100) 50 (0:100) 75 (0:100) 50 (0:100) 50 (0:100)
4. Handoffs and transitions 52.75+34.49 47.46+33.34 58.2+32.11 8.0+37.74 52.69+36.19
5. Supervisor/manager expectations and actions 50 (0:100) 25 (0:100) 50 (0:100) 50 (0:100) 50 (0:100)
promoting patient safety 46.73+34.99 42.66+34.52 46.24+36.26 37.5+32.83 52.21£34.02
6. Organizational learning-continuous 66.7 (0:100) 66.7 (0:100) 66.7 (0:100) 33.3(0:100) 66.7 (0:100)
improvement 56.18+35.11 50.69+34.88 58.5+35.44 41.33+34.71 56.75+34.59
L . 75 (0:100) 75 (0:100) 100 (0:100) 75 (0:100) 75 (0:100)
7. Teamwork within units 71.41£34.05 67.66+35.6 74.3+32.29 71.05£3312 | 70.88+33.01
8 Communication openness 33.3(0:100) 33.3(0:100) 66.7 (0:100) 33.3(0:100) 66.7 (0:100)
: P 47.26+33.6 47.9+33.45 53.75+32.81 42.66+36.91 51.27+34.62
o 66.7 (0:100) 66.7 (0:100) 66.7 (0:100) 66.7 (0:100) | 66.7 (0:100)
9. Feedback and communication about error 58.19+36.48 57.68+37.03 65.54+35.1 52.66+39.32 | 60.55+36.06
10, Non-bunitive resbonse 1o error 33.3(0:100) 0 (0:100) 33.3(0:100) 0 (0:100) 33.3(0:100)

’ P P 29.65+32.74 25.14+31.78 31.21+32.33 15.32+27.1 30.59+34.07
1. Staffin 25 (0:100) 25 (0:75) 25 (0:75) 25 (0:75) 25 (0:75)

’ g 34.03+21.62 29.79+21.59 29.74+£19.6 25.5421.12 37.34+21.44
12. Hospital management support for patient 33.3(0:100) 33.3(0:100) 33.3(0:100) 33.3(0:100) 66.7 (0:100)
safety 47.88+51.43 42.71+38.01 47.23+38.56 32.66+37.18 57.39+39.44
*: As other health workers, auxiliary health personnel working in the units were handled, SD: Standard deviation, min: Minimum, max: Maximum
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hours a week in the sub-dimensions of “overall perceptions
of patient safety”, “supervisor/manager expectations
and actions promoting patient safety”, “communication
openness”, “non-punitive response to error”, “feedback
and communication about error”, “staffing” and “hospital
management support for patient safety” (Table IlI).

“Teamwork across units”, “handoffs and transitions”,
“supervisor/manager expectations and actions promoting
patient safety” and “staffing” also showed a statistically
significant difference between groups determined on
the basis of work experience of all the health workers.
In particular, health workers with 16 years or less work
experience registered higher scores in the sub-dimensions
of “teamwork across units”, “handoffs and transitions” and
“staffing” (13).

Health workers working in other units responded

improvement” than those working in the pediatric service
and pediatric intensive care units, and the difference
between these groups proved to be statistically significant.
The positive scores received by healthcare professionals
working in non-pediatric departments from the “hospital
management support for patient safety” sub-dimension
are significantly higher than those received by pediatric
workers.

The study participants expressed their views on the
presence or absence of patient safety in the hospital/
institution where they work (Table V). According to this,
the median positive percentages of the sub-dimensions of

nou

“overall perceptions of patient safety”, “teamwork across

nou

units”,

nou

handoffs and transitions”, “organizational learning-

continuous improvement”, “teamwork within units”,

“communication openness”, “feedback and communication

more positively to "“organizational learning-continuous about error”, “non-punitive response to error”, “staffing”
Table Ill. The comparison of hospital survey on patient safety culture subscale scores compared to weekly working hours
Hospital survey on patient safety Weekly working hours
culture sub-dimensions It has not
40-49 hours | More than 50
exceeded 40 (n=283) hours (n=94) P
hours (n=84)
Individual features Median (min:max) Mean + SD -
. . 75 (0:100) 75 (0:100) 50 (0:100) .
1. Overall perceptions of patient safety 70.23+30.67 65.81431 14 56.91431 56 0.012
33.3(0:100) 33.3(0:100) 0 (0:100)
2. Frequency of events reported 43.65+42 97 44.8+44.2) 35814424 0.274
. 50 (0:100) 50 (0:100) 50 (0:100)
3. Teamwork across units 55.65+36.68 4637+34.88 | 4843454 o2
. 75 (0:100) 50 (0:100) 50 (0:100)
4 Handoffs and transitions 59.52+34 47 54.77+34.19 52.65+34.48 0.374
. . ) . . 75 (0:100) 50 (0:100) 50 (0:100) .
5. Supervisor/manager expectations and actions promoting patient safety £9.22436.56 4752+3418 41.22+33.54 0.002
o . . . 66.7 (0:100) 66.7 (0:100) 66.7 (0:100)
6. Organizational learning - continuous improvement 6111+32.66 6 65435 48 49 65+36.83 0.m
s . 100 (0:100) 75 (0:100) 75 (0:100)
7 Teamwork within units 78.27+31.94 71243317 72.87+32.92 0139
L 66.7 (0:100) 66.7 (0:100) 33.3(0:100) .
8. Communication openness 55.95+36.65 53.94+32.31 | 4113+34.72 0.004
o 66.7 (0:100) 66.7 (0:100) 66.7 (0:100) .
9. Feedback and communication about error 67.85+32.91 62.77435.8 53,9438 01 0.040
. - 33.3(0:100) 33.3(0:100) 0 (0:100) "
10. Non-punitive response to error 396743333 29.91+33 34 18.08+26.62 0.000
A 50 (0:75) 20 (0:100) 25 (0:75) .
. Staffing 38.69+19.56 320742049 | 25.26+20.89 0.000
. 4 66.7 (0:100) 66.7 (0:100) 33.3(0:100) .
12. Hospital management support for patient safety £8.73+39 95 49 47+38.63 39.53+39.11 0.005
*: p<0.05 Kruskal-Wallis test, SD: Standard deviation, min: Minimum, max: Maximum
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and "hospital management support for patient safety” were
determined differently among to participant.

Discussion

In this study, the perception of patient safety culture
of health workers working in pediatric services and some
factors affecting them were examined. When the percentage
of positive answers by the health workers given in the
"HSoPSC” items and the percentages of sub-dimensions
were examined, the scale overall score was determined to
be 51.0% according to the findings obtained. As a result
of this research, the percentage of patient safety culture
perceptions of healthcare professionals working in pediatric
wards was evaluated as medium level. Studies with a higher
percentage of this percentage have been reached in the
literature. Chen and Li (14) reported 64% of their work in
Taiwan, Sorra et al. (15) stated that employees’ perception
of patient safety culture was 75%.

Health workers’ responses to the “HSoPSC" were found
to have the highest positive response rate of 71.55% in
the “teamwork across units” sub-dimension in this study.
This result is similar to some studies conducted before
(16-19). In one study conducted in Taiwan, teamwork was
reported to be 78% and teamwork among the units was
reported to be 57% (13). In the study of Pronovost et al. (20),
nurse managers (90%), physicians (76%) and nurses (71%)
reported positive relationships with their teammates. In
another study, nurses reported that they were not worried
about teamwork in their departments, but were worried
about working with other units and that the cooperation
between them was not good (21). According to these
results, it can be said that health workers attach importance
to teamwork in units, but still need to be supported.
Teamwork is an important element in providing quality
patient care and improving patient safety. Common values,

Table IV. Employees’ views on sub-dimensions of patient safety culture in their institutions

Hospital survey on patient safety culture sub-dimensions

Patient safety in the institution

Individual features There is not There is
n Median n Median

(min:max) (min:max) p
Mean * SD Mean %= SD

1. Overall perceptions of patient safety 30 50 (0:100) 98 | 75(0:100) 0.004*
53.33+£31.98 72.28+28.16 :

2. Frequency of events reported 30 0 (0:100) 96 | 33.33(0:100) 0322
37.78+45.26 46,18+43,63 '

3. Teamwork across units 30 25 (0:100) 97 | 75(0:100) 0.001*
34.17+33.79 65.21+34.42 -

4. Handoffs and transitions 30 50 (0:100) 97 | 75(0:100) 0.001*
45.83+33.53 72.68+28.66 :

5. Supervisor/manager expectations and actions promoting patient | 29 50 (0:100) 96 | 50 (0:100) 0.783*

safety 47.41+£35.57 49.48+34.98 '

6. Organizational learning - continuous improvement 30 33.33(0:100) 98 | 66.67 (0:100) 0.006*
45.56+34.45 65.82+35.20 :

7. Teamwork within units 30 75 (0:100) 98 | 100 (0:100) 0.032*
69.17+35.16 83.50+25.44 :

8. Communication openness 30 66.67 (0:100) 97 | 66.67 (0:100) 0.030*
47.78+33.54 63.23+34.52 :

9. Feedback and communication about error 30 66.67 (0:100) 97 | 100 (0:100) 0.027*
56.67+£32.93 70.79+35.44 :

10. Non-punitive response to error 30 0 (0:100) 98 | 33.33(0:100) 0.035*
18.89+27.24 32.14+32.48 -

11. Staffing 30 | 25(0:50) 98 | 25(0:75) 0.006"
21.67+17.04 32.40£19.18 :

12. Hospital management support for patient safety 30 0 (0:100) 97 | 66.67 (0:100) 0.007*
31.11+37.07 63.75+37.19 ’

*: p<0.05 Mann-Whitney U test, the number of units to the no idea group (n=2) is not included in the table because the unit count is insufficient for statistical

comparison, SD: Standard deviation, min: Minimum, max: Maximum
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attitudes and beliefs at the highest level of the institution
should be at the same level in all units in order to create
an effective safety culture. In addition, in order to create
an effective safety culture, employees should be able to
communicate frequently and confidently with those outside
their own units.

The lowest positive response percentage of pediatric
workers participating in this study was found to be “non-
punitive response to error” at 28.06%. The non-punitive
response dimension to error appears to be generally
inadequate. A low score from this sub-dimension may
result from employees thinking that they can meet with
more punitive responses to the mistakes made.With
respect to other studies, Sorra et al. (15), Chen and Li (14)
and Sorra et al. (22) found that employees’ non-punitive
response to error were 37%, 44% and 45%, respectively.
Research conducted by Scherer and Fitzpatrick (23) found
that 63.0% of physicians and nurses expressed anxiety
about being penalized when they made mistakes. This rate
is lower in studies conducted in the United States, China
and Saudi Arabia (17-19), but were found to be higher in a
study in Norway (16). These results show that a response
approach which is not punitive to an error varies according
to the institution, and is not generally adequate. It can
contribute to taking certain measures by improving the non-
punitive missions of hospitals for healthcare workers, and
encouraging the improvement of error reporting.

It was determined that the average scores of positive
responses in the “communication openness”, “feedback and
communication about error” and “handoffs and transitions”
subscales of single health-care workers were higher than
married health-care workers. The married health-care
workers were found to have higher mean scores in the
“staffing” sub-dimension. It can be said that single health
workers working in pediatric services find communication
and exchange especially valuable. Single employees are
considered to have this point of view because they are
younger. Married employees are thought to have been
assessed because of their concerns about taking time from
their marriage. Abdou and Saber (24) worked with nurses to
perceive a patient safety culture. As a result of the study,
they reached that marital status was not effective in the
sub-dimensions of the security culture scale used.

In the research findings, it is thought that the sufficient
employment of qualified health personnel is not provided
considering that the health workers we have identified are
working 40-49 hours per week or more than 50 hours. In
the health-care services, nurses constitute the largest group
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in proportion to other health workers. A lack of nurses,
especially the absence of well-trained and experienced
nurses, leads to an increase in undesirable incidents. In
terms of patient care, a lack of staff, individuals who do
not work with equal sacrifice, and excessive work-loads
are among the reasons for showing less positive scores. In
a joint study in China, Taiwan and the United States, the
effect of nurse working hours on patient safety culture was
investigated. In all three countries, there was a correlation
between the decrease in the degree of patient safety culture
and the increase in the number of reported incidents (25).
Rogers et al. (26) showed in their study that the rate of error
increased among nurses working more than 12 hours a day
and more than 40 hours a week. Since the education and
training process of health care personnel requires more time
and economic costs, and the number of employees assigned
to this task is not sufficient to meet its needs, it is thought
that the current health care workers have to continue their
working lives while working overtime hours.

Nordin (27) studied patient safety with healthcare
professionals with 10 years or more work experience. As a
result, they stated that the working hour was effective in
the “overall perception of patient safety” sub-dimension
similar to our study. However, there is no similarity in
the average positive response percentage of “frequency
of reported events”, “staffing”, “hospital management
support for patient safety” and “teamwork across units”
sub-dimensions between our study and Nordin's study
(27). Unlike our study, Abdou and Saber (24) did not find
a statistically significant difference between working time
and safety culture in the study of perception of the patient’s
safety culture. The sensitivity of experienced healthcare
professionals who have been in the hospital work for a
long time should be considered by hospital management.
Alharbi et al. (28) stated that the patient’s safety culture
was higher among pharmacists than nurses.

The average of the positive responses of the employees in
the pediatric service and pediatric intensive care units from
the "organizational learning - continuous improvement”
and “hospital management support for patient safety” sub-
dimensions are low. It is thought that employees in both
units have more work load, so there is not enough time for
continuous improvement. In addition, it is thought that
employees in these units face more cases of patient safety,
and especially more often need to receive support from
management. For these reasons, we can say that there is no
support structure in the institutions in the development of
patient safety culture in the hospital.
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Aiken et al. (29) found that low level patient safety in the
units in which nurses work affects their job satisfaction and
their considerations to quit. Some studies in other countries
have shown that this rate varies between 26.3 and 72% (16-
19). In a study involving different health professional groups,
for the majority of nurses in five hospitals in Belgium,
the participants stated that executive support was very
inadequate.

Study Limitations

In contrast, in another study, employees found the
support of the management to be quite adequate in terms of
patient safety (23). Itis expected that an institution’s patient
safety culture will not differ according to the departments
studied. It is hoped that the safety culture, which includes
factors such as giving importance to patient safety,
evaluating patient safety, providing financial resources,
evaluating risks and reporting, does not differ from one
institution or even from department to department, and
should be fulfilled in every department.

Conclusion

Theseresultsshowthatpediatrichealthcareprofessionals
who work in patient safety culture at the desired level of
perception adopt a positive line of professional conduct in
health care. This study also demonstrates that this type of
professional conduct could permeate to the whole group in
which they serve, and the following recommendations can
be made to that end:

« to develop processes that facilitate the planning,
reporting, analysis and learning of the problems of patient
safety in hospitals,

« to provide staff-specific training with a view to create
an adequate number of experienced and competent
employees,

« toincrease the encouragement and support for staff in
patient safety issues faced by the administrators,

« for managers to take into consideration patient safety
regulations in favour of health workers, attaching special
importance to working hours.
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ABSTRACT

Aim: Prevention of infiltration/extravasation (I/E) in pediatric patients is important. This study has examined the effect of an education
program, which aims to prevent and manage pediatric I/E, on I/E rates in pediatric patients.

Materials and Methods: This is a semi-experimental study with a single group pre-test/post-test design. A sample of 79 nursing staff and 289 IV
catheters of 150 pediatric patients was investigated. Pediatric I/E training was given to the nurses and the effectiveness of the training program
and I/E rates before and after the training were evaluated.

Results: Compared to the pre-education phase, there was a significant increase in the mean scores of the nurses’ knowledge in the post-
education phase (t: 7,328; p<0.001). The education program was implemented based on the probability rate that was calculated by the
researchers; this enabled a 12-fold reduction of pediatric I/E (odds ratio: 12,214, 95% confidence interval).

Conclusion: This study has led to an improvement in nursing care, an improvement in the quality of patient care and has helped progress toward
increased patient safety.

Keywords: Child, infiltration, extravasation, nurse education program, clinical education program

Introduction the tissue (1,3,4). Tripi et al. (5) found I in 13% of catheters.
Wilkins and Emmerson (6) found a 0.38% level of E in their
study. Temizsoy et al. (7) noted that the | rate was 32% and
the E rate was 6%. Atay et al. (8) found that I/E occurred in
| involves leaking of the non-vesicant fluid into the tissue 45.6% of newborns. Gerceker et al. (9) stated that the | rate
and E is the leakage of the vesicant medication or fluid into was 2.9% and the E rate was 2.3% in Turkey.

Infiltration/extravasation (I/E) arethe two mostcommon

complications related to intravenous (IV) interventions (1,2).
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I/E of fluids or medication is usually caused by the
misplacement of the catheter or an increase in the
permeability of thevein (10). Small and fragile vein structures,
reduced peripheric circulation, capillary deficiency, and
flexible tissues under the skin increase the risk of developing
I/E in children (17).

Minor I's recover spontaneously within a short period.
However, major I/E’s in children lead to a loss of skin and
tissue; disruption of comfort due to pain, infection, and
malformation; muscle and tendon necrosis that requires
plastic surgery or amputation; extended hospitalization;
reductions in the satisfaction of patients and their families
and importantly a decrease in the safety of patients; and an
increase in morbidity and hospital costs (1,2,12,13).

The role of the nurse is vital in reducing IV intervention
complications and ensuring patient safety by applying
their knowledge and skills to IV interventions (2,14). Nurses
are expected to diagnose early on in the procedure the
symptoms and findings related to I/E and to act rapidly and
effectively to reduce possible damage in tissues (14). The
most important nursing intervention in I/E is prevention.
Previous studies have emphasized that the risk of I/E
development is reduced through training nurses and more
frequent observation of the I/E area (2). In studies conducted
in different countries, it has been determined that the
education given to nurses about pediatric I/E is effective
(2,13,15). At the same time, it is emphasized that it is
important to repeat these trainings regularly and to develop
education programs, education protocols and algorithms
(9,15). This study examined the effect of an education
program that aimed to prevent and manage pediatric I/E on
the subsequent I/E rates in pediatric patients.

Materials and Methods

This is a quasi-experimental study in a single group with
a pre-test/post-test design. The study data were collected
between February 2016 and September 2016. The researchers
decided to launch the pediatric I/E education program based
on the results of a previous study “I/E in Pediatric Patients:
A Prevalence Study in a Children’s Hospital” (9). The current
education program was initiated with the preparation of an
education program about the prevention and management
of pediatric I/E. The researchers had planned to give this
education program to all nurses in the hospital where
the study was carried out; however, only 79 nurses (66%)
participated in the study. The researchers collected the
relevant data from the pediatric patients on their I/E rate
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by monitoring 289 IV catheters in 150 patients during 1,221
patient days. The study sample included patients aged 18
years or younger (including newborns) who had IV catheters
and were inpatients during monitoring. A power analysis
was conducted based on the I/E rate determined. It showed
that 270 catheters were needed to detect a 0.20 effect
size using 0.80 power and a 0.05 significance level (16).
This study was completed in six months. We included 289
catheters in the study, taking into account a 5% loss of
sample.

Data Collection

A preliminary study was the basis of this study. In the
previous study, the rates of I/E were high and faulty practices
were performed (9). For this reason, we planned this
pediatric I/E education program. The erroneous applications
of I/E observed in the previous study, which directed the
researcher to conduct the present study, proved the need
to develop an urgent intervention in the prevention and
management of pediatric I/E. These previous observations
were the foundation of the pediatric I/E education program
and the pediatric I/E education program was prepared
subsequently. The pediatric I/E education program stage
of the study was performed in February and March 2016.
The pediatric I/E education program was delivered in five
sessions so that most of the nurses in the relevant hospital
could participate. However, the researchers managed to
reach only 66% of the population. The effectiveness of the
education program was evaluated using the “Pediatric I/E
Prevention and Management Information Form” before
and after the education program. The researchers also
hung posters in the service areas of the hospitals about the
education program content as a reminder to ensure the
continuity of the knowledge provided to the participants.
The researchers also anticipated that the posters would
help the non-participant nurses as well to become more
informed about the subject. Afterward, the researchers
conducted a data collection stage focusing on the pediatric
I/E rates and management after the education program.

In the framework of the study, all infants and children
in all services and units of the pediatric hospital who were
inpatients were monitored by the researchers. Before the
study, all the researchers were trained about pediatric
I/E, the education program, the forms and scales to be
used. | was observed in only one patient after the training.
Therefore, the harmony between the researchers was not
examined. To collect data, the researchers used the IV
Insertion Site in the Pediatric Patient Evaluation Form
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and the IV Insertion Site in the Pediatric Patients with I/E
Evaluation Form, starting from the patient’s admission to
the hospital and the implantation of the catheter. Those
patients who had IV catheters were monitored after an
evaluation of their demographic characteristics, catheter
insertion point, the purpose for the catheter, and intake of
fluids and medication. The researchers conducted a regular
daily follow-up of the patients, and evaluated them for
the development of I/E in their catheters, the reason for
removing the catheter if it was removed, and the presence of
a new catheter. If there was I/E, the researchers determined
its location; the fluid or medicine that was infiltrated
or extravasated; the speed of its flow; the days passed
after the implementation of the catheter until the I/E
development as well as the period until its recognition; and
any interventions/initiations. The researchers photographed
the relevant area in those patients who developed I/E and
determined its level with the assistance of the scales. The
I/E rate was determined by calculating the number of I/Es
divided by the total number of patient days (I/E number/
catheter days x 1,000).

Pediatric infiltration and extravasation education
program: The presentations in the pediatric I/E education
program were prepared with the guidance of evidence-
based studies as well as algorithms in the current
literature (1,16,17). The education program content included
descriptions of pediatric I/E, risk factors and symptoms of
I/E, the medications and fluid lists that have a greater risk
for I/E development (high risk, moderate risk, low risk),
scales of I/E, nursing initiations addressing the prevention
and management of I/E, special antidotes, and subjects
concerning wound care. The presentation was prepared
based on the current literature including related topics
and the subject was given as a lecture. In addition, the
algorithm was prepared and printed as a poster. These
posters were posted in the treatment rooms in children’s
clinics. Expert opinions were obtained from seven experts
from the pediatric nursing department about the training
content. The training content was reviewed and finalized
accordingly.

Data Collection Tools

Introductory Form for Nurses: This form includes
questions about the nurses’ age, their education level,
the clinics they worked in, their professional experience,
previous education programs on I/E, and any previous
encounters with I/E.

Pediatric Infiltration and Extravasation (PINE)
Prevention and Management Information Form: This
is a 20-question form with the options “True, False and
Don't Know"”, which was created to determine the nurses’
knowledge levels before and after the education program.
In the form, eight questions (questions 2, 6, 7, 8, 12, 14, 18,
and 20) should be responded to as “False” and 12 questions
should be responded to as “True". The possible scores on the
scale range from O to 20. The questions in the form asked
for descriptions of I/E, the fluids and medications that cause
I/E, the interventions to prevent them, and the nursing
interventions to be carried out after I/E development. The
content validity of the form was ensured by consulting the
opinions of seven experts. They were also asked to score
each item from 1to 4 (1 = Very Unsuitable, 4 = Completely
Suitable). The Content Validity Index was used to evaluate
expert opinions (18). The content validity index was 0.88.
This form is valid in Turkish. The form was reviewed and
finalized accordingly.

The IV Insertion Site in the Pediatric Patient
Evaluation Form: This form developed by researchers
includes questions about age, gender, disease diagnosis,
total patient days, date of IV catheter insertion day, IV fluid
and medication therapy flowing through the IV catheter,
IV insertion site and date and reason for removing the IV
catheter. This form was used in the previous study (9).

The IV Insertion Site in Pediatric Patients with the
I/E Evaluation Form: This form includes questions about
the IV catheter insertion day and when I/E occurred, the
localization of I/E, the time when the I/E was noticed
(time that passed since the I/E started), the infiltrated or
extravasated IV fluid(s) and the medication therapy(s), and
the applied interventions for I/E by the bedside nurses. This
form was developed by the researchers and used in the
previous study (9).

The Infusion Nurses Society Infiltration Scale: The
scale which evaluates the | site was developed by The
Infusion Nurses Society. It contains ratings on a scale
from O to 4 as follows: Grade 0 = No symptoms; Grade 1
= Skin blanched, edema <1 inch (2.54 cm); Grade 2 = Skin
blanched, edema 1 to 6 inches (2.54 to 15.24 cm); Grade 3
= Skin blanched, gross edema >6 inches (15.24 cm), mild to
moderate pain; Grade 4 = Skin blanched, bruised, swollen,
gross edema >6 inches (15.24 cm) moderate to severe pain.
The interrater reliability of the | scale was statistically
significant (k=0.393, p<0.001) (9,19,20).
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Extravasation Scale [National Cancer Institute
Common Terminology Criteria for Adverse Events version
4.0 (NCI-TCAE) Classification]: This classification was
made based on the NCI-CTCAE (21). It evaluates the E site
by rating it on a scale from O to 5 (Grade 1= No symptoms;
Grade 2 = Erythema with associated symptoms (e.g.,
edema, pain, induration, phlebitis); Grade 3 = Ulceration
or necrosis; severe tissue damage; operative intervention
indicated; Grade 4 = Life-threatening consequences; urgent
intervention indicated; Grade 5 = Death) (9,21).

Statistical Analysis

The analysis of the study data was done using SPSS 16.0
software. The characteristics of the nurses were evaluated in
numbers and percentages based on the information derived
from the forms. The pre-test and post-test mean scores on
the PINE Prevention and Management Information Form
were evaluated using Fisher's exact test. The individual
evaluation of the scale items before and after the education
program was carried out using the McNemar test and Paired
t-test. The study also calculated the I/E number for the total
number of patient days to produce the I/E rate (I/E rate /
patient days x 1,000 days). The number of I/Es in the previous
study was compared to the findings in the pediatric I/E
education program using a chi-square test. The researchers
also calculated the odds ratio between the incidences in the
previous study and this education program (9).

Results

Participant Characteristics: The average age of the
nurses in this study was 29.89+7.69 years [minimum
(min): 21, maximum (max): 50)]. Of the nurses, 49.4% had
encountered I/E before, whereas 89.9% had never received
any education program on I/E and 55.7% did not evaluate
I/E as a medical error. Of the patients; 20% were 1 to 20
months old, and 20% were aged 6 to12 years; 57.3% were
females; 24.7% were in the general pediatrics service, and

14 +
12,13

12 1
9,41

10 1

Pre-Education Post-Education

Figure 1. The knowledge level of nurses
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50.7% were monitored with one catheter (Table I). Before
the education program, the knowledge mean score of
the nurses was 9.41+3.22 (min: O, max: 17), and 12.13+1.58
(min: 8, max: 16) after the education program. The increase
in the knowledge level stimulated by the education was
statistically significant (t: 7,328; p<0.001) (Figure 1).

IV Infiltration and Extravasation Rates: In 48.8% of
the patients, the catheter was removed due to a blockage
(Table 1). In the PINE education program, the number of
catheter days was 1,221, and the I/E rate in 289 IV catheter
initiations was 0.8. A statistically significant difference was
found between the I/E numbers in the previous study and in

Table I. Characteristics of nurses and patients

Nurse characteristics n %
Age 29.89+7.69
(min: 21,
max: 50)
Years of 0-1year 29 36.7
study 1-5 year 23 291
in child 6-10 year 14 7.7
wards/ 11-15 year 5 6.3
units 216 year 8 101
Wards/ PICU+NICU 12 12.7
units Oncology/Hematology 28 354
General Pediatric 18 22.8
Other Clinics (Neurology, Nephrology, | 23 291
Cardiology, Respiratory)
Total 79 100
Patient Characteristics n %
Age Neonatal 22 14.7
Infant (1-12 months) 30 20.0
1-3 years 18 12.0
3-6 years 31 20.7
6-12 years 30 20.0
12 years and older 19 2.7
Gender Male 86 57.3
Female 64 42.7
Patients’ NICU 18 12
ward/unit PICU 15 10
Neurology 20 13.4
Nephrology 10 6.6
Cardiology 10 6.6
Respiratory 18 12
General Pediatric 37 24.7
Oncology/Hematology 22 14.7
Total 150 | 100

NICU: Neonatal intensive care unit, PICU: Pediatric intensive care unit, min:

Minimum, max: Maximum, n: Number of patients
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6 O Extravasation
5 m infiltration

4

3

2 0

Pre-education Post-education

Figure 2. Extravasation and infiltration rates

Table Il. Catheter characteristics

Catheter Characteristics Post-
education
n (%)
The site of the Left 172 (59.5)
peripheral IV line Right 117 (40.5)
Inserted in Dorsal metacarpal 146 (50.5)
peripheral vein Brachial 79 (27.3)
Vena marginalis medialis 10 (3.5)
Cephalic 15(5.2)
Cephal 18 (6.2)
Radial 3(1.0)
Vena temporalis 9 (3.7)
Femoral 1(0.3)
Antecubital 8(2.8)
The reason for Obstruction 141 (48.8)
catheter removal The end of treatment 112 (38.8)
Dislocation 35(12.7)
Infiltration/Extravasation 1(0.3)
Total 289 (100)

this education program (% 9,234; p=0.002) (Table Ill, Figure
2). The education program was implemented based on the
probability rate that was calculated by the researchers; this
enabled a reduction of pediatric I/E by 12-fold (odds ratio:
12.214, 95% confidence interval).

After the education program, there was a Grade 2 | in
only one patient. That | developed in a two-month-old male
patient who was being monitored in the general pediatrics
service with a diagnosis of urinary tract infection in the right
dorsal metacarpal vein and receiving a 5% Dextrose+0.9%
NaCl fluid treatment during the second day of the catheter.
The | was recognized 15 minutes after its development.
Subsequently, the fluid treatment was ceased, physiological
saline solution washing was applied after a fluid aspiration,
and the extremity was elevated.

Table Ill. Infiltration and extravasation incidence rate between
pre-education and post-education

Variables Pre- Post-
education | education

Total catheter days 908 1,221

Number of intravenous

catheter insertions 297 289

Number of infiltrations and extravasations

« Number of infiltrations 5 1 X2
« Number of extravasations 4 0
!nﬁ'ltration and extravasation | 9.9 0.8 9234
incidence rate
«Infiltration incidence rate 5.5 0.8 p:
«Extravasation incidence rate | 4.4 0 0.002
Odds ratio 12.214 95% confidence
interval
Lower Upper
1,545 96,576

Discussion

Several researchers have emphasized that the education
of nurses is one of the most effective ways to prevent I/E in
hospitalized children (2,13,16,22). In the present education
program, the nurses improved their knowledge about
pediatric I/E management and increased their rates of
correct response to most of the statements. Similarly, the
study by Taylor (2) evaluated the efficiency of education on
evidence-based studies of the prevention of | and found that
there was a significant difference in the knowledge scores
before and after the education, proving that the education
increased the information level of the participants. Tofani et
al. (13) stressed that compulsory education given to nurses
using a touch-look-compare method to reduce pediatric I/E
rates led to an improvement in team communication and
systematic recovery. Another relevant study stated that
algorithms developed to prevent pediatric E's contributed
to the prevision of nursing care and helped rapid and
effective intervention in E incidents (16).

A review of the relevant literature indicated that there
has been an increased number of studies in recent years on
the effectiveness of the initiation of education in pediatric
I: the I/E rates examined in these studies were high, and
there was an obvious reduction in these I/E rates thanks
to these initiations or the education provided to the nurses
(2,13,23,24). In this education program, the rates of pediatric
I/E were reduced 12-fold. In the study by Taylor (2), the rate of
1in 1,000 patient days was 20.00 before the education, 11.83
after the education, and 8.93 at the end of the education
program. In the study by Paquette et al. (11), 42 patients had
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documented E and the incidence of E was 0.04% for every
patient day. Tofani et al. (13) evaluated the PIV initiation area
using a touch-look-compare method at the beginning of
every hour and found that the I/E rate was reduced from 4.2
to 1.8 per 1,000 patient-days. The present study is based on
that study and similar studies for the development of PINE
education programes; it led to an important reduction in the
I/E rate as in those other studies.

In the present study, the interventions applied to the
patients with I/E before the study were not sufficient, and
none of the patients had an antidote (9). After the study,
only one patient received a correct | intervention. There
was no administration of hyaluronidase to any of the
patients either before or after the education. In the study
by Paquette et al. (11), 50% of the subjects with E were
treated using the correct antidote. In that study, 81% of the
participants needed an antidote; however, only 33% of them
were provided with that treatment.

In this study, catheter obstruction was the leading cause
of catheter removal. The relevant literature also indicates
that catheter obstruction is one of the most common
catheter-related complications; it is key in order to maintain
IV usage to give bolus flushing fluid to the patient and to
make a safe determination (17).

Study Limitations

The present study aimed to prevent and manage
pediatric I/E. This study also developed nursing practices
and reduced rates of I/E. Some limitations of the study
need to be taken into consideration. First, only 66% of the
nurses working in the hospital where the study was carried
out participated in the study. Another limitation of this
study was that the patients were only monitored for six
months after the education about I/E. These factors limit
the generalization of the study results.

Conclusion

Pediatric I/E is common among children who are
inpatients in health institutions because of acute and/
or chronic health problems. This study has shown that
a pediatric I/E education program improved nurses’
knowledge about I/E management, and reduced I/E rates as
well. This situation led to an improvement in nursing care
and the quality of patient care and helped progress toward
increased patient safety. It is recommended that prevention
of I/E should become standard practice, institutional policy
should be regulated to ensure appropriate treatment and
care after injury has occurred and that in-service education
to ensure that the information received about I/E should be
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up to date and lasting and all health personnel should be
aware of this issue.
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ABSTRACT

Aim: As a situational phobia, nomophobia is the fear experienced in the absence of a cell phone. Nomophobia leads to situations that negatively
affect children’s health. The aim of this study is to conduct validity and reliability studies for the Turkish version of the Nomophobia scale.

Materials and Methods: The study was conducted with volunteer students from three secondary schools and two high schools whose parents’
approval was acquired. Expert opinions, a pilot study, and a calculation of validity and reliability stages were applied. For data analysis, the
Shapiro-Wilk normality test, Content Validity index, Pearson correlation analysis, Cronbach’s alpha coefficient, confirmatory factor analysis,

explanatory factor analysis, and t-tests were used.

Results: This study included 818 voluntary child participants. Of the participants, 56.7% were girls. In all, 91.5% of the participating children
were connected to the Internet on their mobile phones, and 67.2% had their own computer. The age range of participants was 9-18 years, and
their average age was 14.1£2.32 years. The scale accounts for 57.8% of the total variance. Cronbach’s alpha for the whole scale was identified as
0.90. As a result of confirmatory factor analysis, the factor coefficient was over 0.30, and the fit indices were over 0.90.

Conclusion: The Turkish version of the NMP-Q is reliable and valid for the 9-18 age group.

Keywords: Nomophobia, mobile phones, children, Turkey

Introduction

Mobile phones have become a technology that almost
everyone owns. According to data from the Household Use
of Information Technologies Research conducted in Turkey,
96.8% of households have mobile phones (1). The frequency
of cell phone usage, in a similar way to adults, is gradually
increasing among children. The increased duration of time
spent by children with information and communication
technologies results in new risks and opportunities. In
particular, the use of mobile phones is becomingincreasingly
popular not only for communication but also for facilitating
access to the Internet and social networks (2). Children in

Turkey generally start using cell phones at about the age
of nine (3). Due to the popularity of mobile phones, many
problems have emerged due to their excessive use (4).

A major problem observed among mobile phone users
is nomophobia (5,6). Derived as an acronym from the
English expression “no mobile phone phobia,” nomophobia
is defined as the fear of being without a mobile phone.
The tempting environment provided by mobile phones
takes the place of cell phones, and becoming used to this
environment constitutes the reason for such fears (6).

Symptoms of nomophobia include having a mobile
phone kept on continuously, excessive use, a feeling of
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anxiety when one’s phone is out of network coverage,
constantly checking messages or missed calls, Ghost
Vibration syndrome, and a habit of continuously looking at
one’s mobile phone screen (7,8).

In particular, nomophobia is common among adolescents
who start using technology at an early age. This group have
been called “Generation Z,” "Digital Natives,” or the “Net
Generation” (9,10). For Generation Z, technology is “an
indispensable part of them” (11). Issues such as abstraction
from life, shunning social relationships, a reduced attention
span, increased irritation, and reduced sleep quality and
tolerance are notable (12,13). However, no tools were
available to define factors negatively affecting adolescents’
health concerning thisissue. Valid and reliable measurement
tools are needed to determine the current situation, to
develop active programs accordingly, and to measure
the effectiveness of these initiatives. For this reason, the
objective of this study was to adapt the Nomophobia scale
developed for young adults aged 9-18 into Turkish and to
conduct validity and reliability analyses for it.

Materials and Methods

Research Type

This research was a methodological, descriptive, and
cross-sectional study intended to conduct validity and
reliability studies on the Turkish version of the Nomophobia
scale for children aged 9-18.

Research Population and Sample

This study was conducted in three secondary schools
and two high schools between January 2018 and March
2018. In validity and reliability studies, while determining
the number of samples, the literature refers to the rule
of 5s, 10s, and 100s. It is emphasized that for a researcher
to conduct factor analysis, he should survey at least five
people per item (14). For scale development studies, the
literature has reported that a sample size of less than 100
people is insufficient, medium if 200 people, good if 300
people, very good if 500 people, and perfect if 1,000 people
are sampled (15). A total of 818 children who volunteered
to participate and who filled out the form completely were
included in the study.

Sample Inclusion Criteria Included the Following:
- Children in the age range of 9-18 years

- Ownership of a mobile phone

- Verbal and written consent received from both the
child and parent respectively.

Data Collection Tools and Characteristics

Data in the study was collected wusing the
sociodemographicdata collection formand the Nomophobia
scale.

Sociodemographic Data Collection Form:
Sociodemographic features such as “age, gender, grade,
status of having their own computer, status of having a cell
phone of their own” among the children were included on

this form.

Nomophobia Scale: The scale was developed by
Yildirim and Correia (16) to measure university students’
nomophobic behaviors, and its validity-reliability study
for Turkish university students was conducted by (17).
The scale consists of 20 items discussing four aspects of
nomophobia, as well as four sub-dimensions, including
six items addressing “inability to communicate” (10, 11t
12th, 13t 14t and 15 items), five items addressing “losing
adherence” (16, 17th, 18, 19*, and 20" items), four items
addressing “inability to access information” (1%, 2", 3, and
4t items), and five items addressing “giving up convenience”
(5t, 6t 7th, 8t and 9% items). The lowest score that can be
obtained from the scale is 20, and the highest score is 140.
A score of 20 points shows an absence of nomophobia;
21-60 points show mild nomophobia; 60-100 points show
moderate nomophobia; and 100-140 points show the
presence of severe of nomophobia. All items were graded
using a 7-point Likert scale ranging from 1 (strongly disagree)
to7 (strongly agree). Original scale reliability coefficients (a)
were found as follows: 0.90 for “unable to communicate,”
0.74 for "losing adherence,” 0.94 for “unable to access
information,” 0.91 for “giving up convenience,” and 0.92
as the reliability coefficient of the overall scale. According
to results of the confirmatory factor analysis, it was found
that y2= 2.86, Root Mean Square Error of Approximation
(RMSEA)= 0.08, Comparative Fit index (CFl)= 0.92.

Due to problems caused by nomophobia, it has become
a subject of interest in the literature. The Nomophobia Scale
was also adapted for Spanish (18), Persian (19), and Italian
(20) culture.

The original scale sample was applied to university
students with a mean age of 20 years. Its Turkish version was
applied to individuals aged 17-34 years with an average age
of 20.02+1.65, its Spanish version was applied to individuals
aged 13-19 years with an average age of 15.41+1.22, its Persian
version was applied to individuals aged 13-19 years, and its
Italian version was applied to individuals with an average
age of 27.91+8.63 years (6,17,19-21).
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Research Steps

Expert Opinion Stage: To determine the scales’ scope
of validity, researchers have suggested referring to at least
three expert opinions (14,22). The opinions of a total of
eight experts, including two psychologists, four academic
members of pediatric nursing departments, and two
academic members of psychiatry nursing departments were
collected using scales. The scale form was given to experts,
and they were requested to submit scores between 1 (not
appropriate) and 4 (completely appropriate) to assess the
compliance of scale items. Points were assessed using the
scope of Validity index. According to these expert opinions,
the items are understandable, and there is no need for
wording or grammatical changes.

Preliminary Stage: It was suggested, after receiving
expert opinions, to apply the scale to a sample consisting
of 10-20 people not included in the sample but bearing
similar characteristics to those participants who would be
part of the main sample population (14,22). The draft was
revised using expert opinions and was given to 10 non-
participants who complied with the sample characteristics.
As no negative feedback was received relating to the clarity
of the items; it was decided to apply the scale to the larger
group.

Reliability Analysis: To analyze the total score for the
scale and its sub-dimensions, Pearson correlation analysis
was used, and by considering a correlation value of 0.20,
nonconforming items were removed from the scale (14,22).
Cronbach’s alpha coefficient was calculated to determine
internal consistency for the scale and its sub-dimensions
(14,22).

Validity Analysis: Descriptive factor analysis was
applied to determine the item-factor relationship, and
confirmatory factor analysis was conducted to calculate
whether items and sub-dimensions explain the scale’s
original structure (14,22). It was planned to remove items
with factor loads below 0.30.

Statistical Analysis

For data analysis, the Shapiro-Wilk normality test
was applied to determine the percentage and average for
descriptive statistics and whether data were distributed
normally. The Content Validity index was applied for
the compliance analysis of the expert opinions. Pearson
correlation analysis was applied for the item-total score
analysis of the scale and its sub-dimensions. Cronbach’s
alpha coefficient was applied to determine the internal
consistency of the scale and its sub-dimensions and
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exploratory factor analysis (EFA) was applied to determine
item-factor relationships. Confirmatory factor analysis was
conducted to determine whether items and sub-dimensions
explained the original structure of the scale. A t-test was
applied for comparison of similar groups. Pearson correlation
analysis was applied to determine the relationships among
factors of the scale; t-test and Pearson correlation analysis
were conducted in invariance-dependent groups based on
time. Pearson correlation analysis was conducted to assess
the relationships among score averages of the scale and
Visual Analog scale. In the data assessment, the margin of
error was considered to be p=0.05.

Research Ethics

Written consent was received from parents and verbal
permission was received from the children. Permission to
use the scale was obtained via e-mail.

Results

Overall, 7.9% of the children (n=64) attended the fifth
grade; 18% (n=144) attended the sixth grade; 9.7% (n=79)
attended the seventh grade; 12.3% (n=100) attended the
eighth grade; 16.1% (n=131) attended the ninth grade; 10.9%
(n=89) attended the tenth grade; 15.5% (n=126) attended
the eleventh grade; and 9.5% (n=77) attended the twelfth
grade. Additionally, 56.7% of the children were female, and
43.3% were male. Most of the children (91.5%) connected
to the internet via their mobile phones, and 67.2% had their
own computers. The age of the participants ranged from
9-18 years, and their average age was 14.1£2.32 years.

Content Validity

The Content Validity index as per item (I-CVI) was 0.99-
1.00, and the Content Validity index on the scale (S-CVI)
basis was 0.99.

Explanatory Factor Analysis

As a result of EFA, Kaiser-Meyer-Olkin (KMO) was
identified as 0.928, and the Bartlett test yielded a result
x’= 6,631.247. As a result of EFA, it was determined that
the scale consisted of four sub-dimensions. The scale
accounts for 57.8% of the total variance. The ‘inability to
communicate’ sub-dimension accounted for 37.1% of the
total variance, the ‘losing online connection’ sub-dimension
accounted for 9.1%, the ‘loss of comfort’ sub-dimension
accounted for 6.5%, and the ‘inability to access information’
sub-dimension accounted for 5.1%.

It was determined that the factor loads of items included
in the ‘inability to communicate’ sub-dimension ranged
from 0.60 to 0.83; the factor loads of items in ‘losing online
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connection’ ranged from 0.58 to 0.71; the factor loads of
items in the ‘loss of comfort’ sub-dimension ranged from
0.40 to 0.75; and the factor loads of items in the ‘inability
to access information’ sub-dimension ranged from 0.58 to
0.81(Table I).

Confirmatory Factor Analysis

As a result of applying confirmatory factor analysis
(CFA), fit indices were identified as follows: X2= 662.30,
df= 162, ¥?/df= 4.08, RMSEA= 0.061, GFI= 0.93, IFI= 0.97,
NFI= 0.97, NNFI= 0.97, CFI= 0.97, RFI= 0.96, and AGFI=
0.90. It was determined that the factor loads of items in
the ‘inability to access information’ sub-dimension ranged
from 0.67 to 0.81; the factor loads of items in the ‘loss
of comfort’ sub-dimension ranged from 0.60 to 0.75; the
factor loads of items in the ‘inability to communicate’ sub-
dimension ranged from 0.74 to 0.83; and the factor loads of
item in the ‘losing online connection’ sub-dimension ranged
from 0.66 to 0.77 (Figure 1).

Table I. Explanatory factor analysis

Sub-dimensions

Inability to Losing
Communicate | Online
Connection

Demising | Inability
Comfort | to Access
Information

Items

mil | 0.83

m13 | 0.80

m10 | 0.71

m15 | 0.69

m14 | 0.63

m12 | 0.60

m16 0.71

m18 0.70

m17 0.67

m19 0.65

m20 0.58

m5 0.75

mé 0.66

m7 0.60

m9 0.55

m8 0.40

m2/ 0.81
sgm

m1 0.77

m4 0.61

m3 0.58

Reliability Analysis

Cronbach’s alpha for the whole scale was identified as
0.90. Cronbach’s alpha for the lower dimensions was 0.76
for the ‘inability to access information’ sub-dimension,
0.74 for the 'loss of comfort’ sub-dimension, 0.87 for the
‘inability to communicate’ sub-dimension, and 0.78 for the
‘losing online connection’ sub-dimension. As a result of the
two split-half analysis scale, the Cronbach’s alpha value
for the first half was identified as 0.83, and the Cronbach’s
alpha value for the second half was identified as 0.86.
Spearman-Brown and Guttman split-half coefficients were
both identified as 0.85 (Table II).

Table Il. Reliability analysis of scale and sub-scale scores
(n=818)

Subscale Cronbacha | M*SD Min-Max
Inability to access 0.76 13.27+6.17 4-28
information

Loss of comfort 0.74 16.40+7.59 5-35
Inability to 0.87 21.99+10.09 | 6-42
communicate

Losing online 0.78 11.91+6.85 5-35
connection

Total 0.90 63.69+24.96 | 20-140

M: Mean, SD: Standard deviation, Min: Minimum, Max: Maximum, n: Number

Chi-Square=6622.30, df=162, p-value=0.0000, RMSEA=0.061

Figure 1. Confirmatory Factor Analysis of Nomophobia scale for 9-18
age children
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The total score of scale items and their correlations
were determined to vary between 0.46 and 0.73. It was
found that item-subscale correlations varied between 0.44
and 0.59 for the ‘inability to access information’ sub-
dimension, between 0.48 and 0.60 for the ‘loss of comfort’
sub-dimension, and between 0.52 and 0.71 for the ‘inability
to communicate’ sub-dimension (Table Il1).

Table Ill. Characteristics of items in scale scores (n=818)
Subscales Items | Item-total score | Item-subscale
correlations (r)* | score correlations
(r*

1 0.53 0.52
Inability 2 0.51 0.49
to access 3 043 0.44
information

4 0.59 0.59

5 0.54 0.54
Loss of 6 0.53 0.55
comfort 7 0.46 0.48

8 0.47 0.49

9 0.61 0.60

10 0.55 0.55

n 0.51 0.52

12 0.73 0.71
Inability to
communicate | 13 0.60 0.59

14 0.61 0.61

15 0.61 0.59

16 0.54 0.54

17 0.56 0.55
Losing online 18 0.55 0.55
connection

19 0.46 0.47

20 0.52 0.55
*Significant at <0.001 level

Discussion

When the Content Validity index was applied, content
validity indices were above 0.80 on an item and scale basis.
There was a high level of compliance among the experts
that items for this age range sufficiently represented the
desired field (23,24). These results supported the content
validity of the scale.

Construct Validity of the Scale

In the literature, to conduct factor analysis, the Bartlett
Sphericity test value must be statistically significant, and
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the KMO value must be at least 0.60 (23,24). For this study,
the Bartlett's sphericity test value was less than p<0.05,
and the KMO value was higher than 0.60. These results
show that the data are sufficient and appropriate for factor
analysis (23-26). The results of this study show similarity
with the original scale (6), the Spanish version (18), and the
Italian version (20). In the EFA applied, an Eigenvalue of 1
or above was accepted for determining the factor number
(26,27). The scale consisted of four sub-dimensions. These
sub-dimensions accounted for 57.7% of the total variance.
The original scale accounted for 69.6% of the total variance
(6), the Spanish version accounted for 66.4% of the total
variance (21), and the Italian version accounted for 65.9%
of the total variance (20). In this study, the fact that
the total variance obtained in this study was over 50%
and closer to the total variance obtained in the original
and other language versions reveals that the scale, which
was developed for an older age group, was also a valid
measurement tool for the 9 to 18-year-old age group. These
results also support the content validity of the scale. In the
literature, it is emphasized that, while deciding under which
factor the items will be placed, the factor load should be
at least 0.30 or above; meaning that items below this rate
should be excluded from the scale (23-26). In this study, it
was determined that items in all sub-dimensions had factor
loads higher than 0.40, similar to factor loads in the original
scale and scales in other languages (Table Il1) (16,18,20,28).
These results showed that the scale had a powerful factor
structure.

As a result of CFA, factor loads of the four sub-
dimensions varied between 0.60 and 0.83 (Figure 1). The fact
that all factor loads were greater than 0.30, fit indices were
greater than 0.90, RMSEA was less than 0.080, and y?/df
was less shows that items in each dimension defined their
factors sufficiently. The results of this study were similar
with the confirmatory factor analysis results in the Turkish
adult and Spanish versions of the scale (17,18). The fact that
these research results were found to be close to the adult
group supports the structural validity of the scale and also
shows that the scale can effectively assess nomophobia in
the 9 to 18-year-old age group.

The EFA and CFA results in this study support the
structural validity of the scale and reveal that the scale is
a valid tool.

Reliability Analysis of Scale

Internal Consistency Analysis of the Scale and Its
Sub-dimensions When the Cronbach’s alpha coefficient
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varies between 0.60 and 0.80, it shows that a scale is quite
reliable; and when it varies between 0.80 and 1.00, it shows
that a scale is highly reliable (29,30). In these research
results, it was determined that the Cronbach’s alpha for
the whole scale was 0.90, and Cronbach'’s alpha values for
the four sub-dimensions were all above 0.70 (Table I). The
Cronbach’s alpha value in the original scale was 0.95 (6),
0.92 in the Turkish adult version (17), and 0.95 in the Italian
version (20). Internal consistency values obtained in this
study showed similarity with those found in the original
versions and versions in other languages. These study
results have shown that the scale is a measurement tool
that can be used safely with the 9 to 18-year-old age group.
In the split-half method used in this study, the Cronbach’s
alpha values for both sections were over 0.80, and there
was a strong and significant relationship between the
halves. These results provide important evidence supporting
the reliability of the scale.

Item-total Score Analysis of Scale and Sub-
dimensions

Item-total score and item sub-dimension total score
correlations should be greater than 0.20, and preferably
as close to 1 as possible, and positive (14). In this study,
the item correlations with scale total scores and subscale
total scores were above 0.40 (Table Il). The item-total score
and item-subscale total score correlations in the original
scale and versions in other languages were above 0.40
and show similarity with this study’s results (16,18,20,28).
These results show that each item is highly interrelated
with all scales and subscales. This suggests the field to be
measured, the scale sufficiently measures nomophobia for
the 9 to 18-year-old age group, and the item reliability of
scale and sub-dimensions is high.

Conclusion

Consequently, it was determined that the scale had
prominent levels of reliability and validity in assessing the
level of nomophobia in the 9 to 18-year-old age group.
In this study, an objective measurement tool was found
to assess the levels of nomophobia among individuals in
the 9 to 18-year-old age group. Problems in mobile phone
usage behaviors may interrupt adolescents’ daily lives and
adversely affect their physical and mental health. The
increase in nomophobia among adolescents was negatively
predicted by cell phone addiction and attention levels (31).
In addition, as adolescents’ levels of nomophobia increase,
depression, a decrease in social relations, and low academic
achievement are observed (31,32). Self-esteem, extraversion,

conscientiousness, and emotional stability are identified as
important determinants of nomophobia (33). Using this
scale, students’ nomophobia levels can be determined,
and the mechanics of nomophobia can be defined more
clearly with further studies. This study may be a guide for
determining risk groups, planning preventive studies that
focus on these groups, and assessing the effectiveness of
these planned initiatives.
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ABSTRACT

Aim: Since the discovery of vaccines, opposing views have emerged and spread to the present day. Despite being based on different beliefs in
different societies, anti-vaccination has become a rapidly growing social movement worldwide. Resistance to vaccination was included among
health hazards at a global level by the World Health Organization in 2019. In a review of the literature, some studies conducted on vaccine
rejection, vaccine hesitations and vaccine acceptance were found in different countries, but no studies in which vaccine hesitation was examined
had been conducted in Turkey. The main reason was considered to be the lack of a vaccine attitude scale adapted into the Turkish language.

The aim of this study was to carry out a vaccination attitudes scale validity and reliability test on a scale which had been proven in foreign
empirical studies and been translated into the Turkish language and to publish the scale in the field literature to be used in future vaccination
attitudes studies in Turkey.

Materials and Methods: This study is a methodological study. The Parent Attitudes about Childhood Vaccines (PACV) scale was translated
into Turkish by three experts who were competent in both English and Turkish, then it was translated back into English again. As a result of
the comparison made, several changes were made to the Turkish scale. A pilot application was used and its results were evaluated. Confirming
the results of the pilot application, the scale was applied to 225 parents. The reliability of the analyzed data was tested via Cronbach’s alpha.

Results: The reliability of the data was determined to be 0.84, and the scale was considered reliable. Confirmatory factor analysis for the
adapted scale was carried out, and the adaptation of the scale into Turkish was completed.

Conclusion: The Turkish version of the PACV scale is a valid and reliable scale for evaluating vaccine attitudes including vaccine rejection, vaccine
hesitations and vaccine acceptance.

Keywords: Anti-vaccination movement, vaccination refusal, reliability and validity, questionnaires

Introduction opinions have become widespread in society nowadays (1).
Vaccination is one of the most effective methods to Although the growth of the anti-vaccination as a social
protect against infectious diseases and maintain health. movement all around the world is fed with some common
Starting from infancy, vaccination is an important factor for beliefs, the development of anti-vaccination attitudes in
healthy growth and development. Despite its effectiveness parents can happen as a result of different dynamics (2).

and safety proven by scientific studies, anti-vaccination Today, the ‘Strategic Advisory Group of Experts’ (SAGE)
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meetings are held by the World Health Organization with
regard to these rapidly growing anti-vaccine movements
(3). In a report prepared by SAGE, the reasons for anti-
vaccination are mainly grouped under three titles. These
were classified as contextual effects, individual and group
effects, and also specific subjects related to vaccine/
vaccination (4). The causes of anti-vaccination trends are
shown in Table I.

With the proliferation of anti-vaccination movements,
adherence to vaccination schedules and immunization rates
have begun to decline in many countries and the number
of cases of some infectious diseases, which were close
to elimination, have increased. The main obstacle to the
implementation of vaccination programs is regarded as the
fact that some families have doubts or direct resistance to
the vaccination calendar (5).

Hagood and Herlihy (6) defined the classification
of parents experiencing anxiety about vaccination into
three groups. The first group is vaccine rejectors (VR))
who strongly reject vaccination. The second group include
vaccine resistants who are more willing to assess the safety
and efficacy of vaccines than VRJ although they still refuse
vaccination. The third parent group is made of people who
have some hesitancy about some vaccines and are generally
concerned about vaccinations.

Although anti-vaccination is the main concept which
is emphasized in maintaining social immunity, recently

vaccination hesitancy, which is the invisible part of the
iceberg, has been more controversial (7). According to Dubé
et al. (8), the concept of “vaccine hesitation”, which was
introduced in response to an inability to consider attitudes
and behaviors towards vaccination as just “acceptance” or
“rejection”, defines doubts about vaccination resulting in
delays in vaccination schedules and rejection although it is
provided as a service. Since the concept covers individuals
who reject vaccination and those who have doubts, it offers
a more holistic approach.

In studies conducted so far, it has been determined that
some important reasons for hesitation against vaccinations
include concerns about the safety of vaccinations,
perception that vaccinations are not beneficial, fear of
injections or insecurities about the implementation of
vaccination programs and towards the pharmaceutical
industry (9-11). In a study conducted in Turkey, similar
results were obtained, and it was determined that parents’
hesitations about vaccines included concerns about the
contents of vaccines and the side effects of vaccinations,
the inability to obtain adequate information about vaccines,
religious beliefs, mistrust of the pharmaceutical industry
and the probable relations of interest between the industry
and authorities (12).

It is important to determine those people who are
hesitant about vaccination primarily in the planning of
interventions concerning vaccine hesitation. Although SAGE

Table I. The causes of anti-vaccination

Contextual effects

Individual and group effects

Vaccine and vaccination specific issues

a. Communication and media
environment

a. Personal, family and/or community
members’ experiences related to
vaccines including pain

a. Risk/benefit (epidemiological and
scientific evidence)

b. Effective leaders, vaccination program
guardians and anti-vaccination or
vaccination lobbies

protection

b. Attitudes towards beliefs, health and

b. Applying a new vaccine or a new
formulation or a new recommendation for
an existing vaccine

c. Historical influences

c. Knowledge/awareness

c. Management mode

d. Religion/culture/gender/
socioeconomic

d. Health system and providers-trust and
personal experience

d. Design of vaccination program/delivery
method (e.g. routine program or mass
vaccination campaign)

e. Politics/policies

e. Risk/benefit (perceived, intuitive)

e. Reliability and/or supply of vaccine and/
or vaccination equipment

f. Geographical barriers

f. Immunization as a social norm/not
required/harmful

f. Vaccination program

g. Perception of the pharmaceutical
industry

g. Costs

h. The strength of advice and/or knowledge
base and/or attitude of healthcare
professionals
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has prepared several different types of questions to measure
vaccine hesitation (13), a uniform and Global scale has not
been prepared for this purpose. Many different surveys and
questionnaires have been used in cross-section studies in
different countries to measure parental attitudes towards
vaccination (14-19). Many of these questionnaires have
focused on a limited number of factors affecting vaccine
hesitation, and the reliability and validity of these scales
have not been tested. In this context, the Parent Attitudes
about Childhood Vaccines (PACV) scale, developed by Opel
et al. (5,20) and tested for validity-reliability, is one of the
first vaccination hesitation scales. Consequently, the scale
has been used in different country-based studies such as in
Spain, Canada, Malaysia, Italy, and Iraq (21-27).

In the literature review conducted, a Vaccine Hesitation
scale study for a Turkish adaptation was not found. The
purpose of this study is to adapt the PACV scale developed by
Opel et al. (20) in 2011, which measures parents’ hesitations
towards childhood vaccination, into the Turkish language
and to apply a validity/reliability study on this scale so that
the above mentioned gap in the literature is eliminated.

Materials and Methods

This section describes the implementation processes of
the adaptation of the scale and the analyses of its validity
and reliability.

Data Collection Tool

During the development process of the PACV scale, a
literature-assisted question pool was created, interviews
were made with a focus group, expert opinions on scale
items were obtained, and a preliminary test was conducted
on a working group of parents. As a result of this process,
an 18-item scale was created (5). The Developed scale was
evaluated in terms of validity and reliability by applying it
to the parents of children of 19 to 35-month-old children
in another study. The final form of the scale consisted of 15
items in three sub-dimensions, namely, safety effectiveness,
general attitudes and behavior (20). A validation study was
conducted to determine the level of accuracy in terms of
prediction of the PACV scale on parents’ future vaccination
behaviors. This study demonstrated the prediction validity
and test-retest reliability of PACV (28).

Answers on scale questions were taken from three
different response formats including closed-ended (Yes/
No/I don't know), 5-item Likert type (Strongly Agree/Agree/
Not Sure/Disagree/Strongly Disagree) and the scoring type
(from O to 10). While using scoring scale items, hesitant
responses were scored as 2, unstable responses were scored

as 1, unhesitant responses were scored as 0, and points
taken from each item were added without any weighting to
determine the total score. A simple linear conversion table
was used for the missing data. The lowest score that can be
achieved in the scale is O and The highest score is 100 (100
points indicate high vaccination hesitation).

Translation Study

In this study, a “back translation” method was used
as one of the scale translation techniques. Beaton et al.
(29) suggested that the original scale should be translated
by two independent translators and a third translator
retranslates the translated scale back into its original
language.

To adapt and use PACV, Opel, who is the original
developer of the scale, was contacted by email and his
written approval was obtained. The PACV scale was
translated from English to Turkish by three people who
are competent in both languages. Then, their translations
were revised and edited by the researchers, and a common
translation text was created. This translation of the scale
in Turkish was then retranslated into English by a different
translator. For PACV, the opinions of four academics in
the health field were taken. Experts were asked to give
each item a rating between 1and 4 (1= Not Applicable, 4=
Completely Appropriate) to evaluate the original version and
translation of the scale and to assess language/expression
suitability and content appropriateness. Based on these
experts’ assessments, no item was removed from the scale.
The final version of the translation, which was created as
a result of the experts’ assessments, was prepared for use
in the study by consulting a linguist who specializes in the
Turkish language.

The scale was applied to 30 parents who had similar
characteristics with the sample group but would not be
included in the pilot study. After this stage, feedback was
received from each parent in order to find which of the
scale items were understandable and which were difficult
to understand. Parents gave feedback mostly on the sixth
item of the scale and expressed that this item was unclear
or hard to understand. By considering the recommendations
of the parents, the scale was given its final form.

Collection of Data

This study was conducted in the children’s services and
polyclinics of a private university hospital between January
and February 2019. The criteria for inclusion in the study
were determined as having a child under 6 years of age
and an education level of being at least literate, and these
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criteria were used in the selection of the sample. Written
consent forms were taken from each participant. The scale
forms were handed over to parents, and they were asked to
deliver them after they finished answering these surveys.
Completing the scale took the parents an average of 5
minutes.

Statistical Analysis

To adapt the PACV into the Turkish language,
confirmatory factor analysis was conducted to determine
accuracy of the three-dimensional structure developed
previously by Opel et al. (20). Before the analysis, scale
items with different ratings were scored between 0 and 2
points, as in the original, and factor analysis was performed
through this scoring. The robust maximum likelihood
estimation method was used based on the asymptotic
covariance matrix when performing confirmatory factor
analysis. Confirmatory factor analysis was carried out with
the LISREL 8.80 program. Cronbach’s alpha and McDonald's
Omega reliability coefficients were calculated to determine
the reliability of the measurements obtained. Jamovi
(Version 0.9.5.12) (Computer Software) (https://www.
jamovi.org) was used to calculate the reliability coefficient.

Ethics Committee Approval

Ethics Committee approval was given to the study at
the 102" meeting held by Istanbul Okan University Ethics
Committee on 09.01.2019 (decision no: 11).

Results

The study group consisted of 242 parents with a mean
age of 36.22 years, ranging from 20 to 56 years old. The
descriptive characteristics of the participants are given in
Table Il

Analyzing Table I, it can be seen that 90.1% of

respondents (n=218) were mothers, and 9.9% of them
(n=24) were fathers. It was determined that the ratio of
parents who have a single child was 49.6% (n=120); the
ratio of parents having two children was 42.1% (n=102);
the ratio of parents having three children was 7% (n=17);
and the ratio of parents having four or more children was
1.2% (n=3). It was determined that 12% of the participants
(n=29) were 20 to 29 years old, and 87.6% of them (n=212)
were 30 years old or older. Analyzing in terms of educational
background, it was found that the majority of participants
were holders of a bachelor’s degree (n=117, 48.3%) or
postgraduate degree (n=52, 21.5%) degree. 14.5% of the
study group (n=35) consisted of participants whose income
was less than their expenses; 26.4% (n=64) consisted of
participants whose income was more than their expenses;
and 58.7% of them (n=143) consisted of participants whose
income was equal to their expenses.

In the confirmatory factor analysis conducted to
examine the three sub-dimensions of the PACV scale,
conformity of the model data was assessed by examining
the conformity index values, factor load values and error
variances. Conformity index values, factor load values
[maximum (max)- minimum (min)] and error variance (max-
min) values are presented in Table Ill; and the measurement
model acquired as a result of this analysis is presented in
Figure 1.

When Table Ill is examined, it is seen that the value
is less than 3, thus, the model can be said to be very well
adapted to the data. The comparative fit index value was
found to be 0.97, and the Normed Fit index value was
determined to be 0.95. The fact that these values were over
0.90 indicates that the model is perfectly adapted to the
data. Since the goodness of fit index value was 0.71 and this
value was under 0.90, it means that there was no adaptation

Table Il. Descriptive statistics related to demographic characteristics of participants
f % f %
Mother 218 90.1 Primary school/Primary education 8 33
Parent
Father 24 9.9 High school 35 14.5
1 120 a9 |Educational |\ o duate 30 12.4
Background
Nfumber 2 102 421 Bachelor’s degree 17 48.3
o
Children |3 17 7.0 Postgraduate 52 21.5
4 and more 3 1.2 My income is less than my expenses 35 14.5
20-29 years 29 12.0 Economic My income is more than my expenses 64 26.4
Age 30 years old and more | 212 87.6 Situation My income is equal to my expenses 143 58.7
Have not specified 1 0.4 Have not specified 1 0.4
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between the data and the model according to this index.
The root mean error of approximation index is 0.080 for
the model, and it is possible to say that the model showed
adaptation to the data when it is evaluated according to this
index. The general analysis of the adaptation indices shows
that the three-dimensional model was adapted well to the
data. Factor load values for items in each dimension varied
between 0.35 and 0.91. Since the factor load values were
over 0.30, it can be said that each item serves its purpose
in its dimension.

Descriptive statistics and factor load values for answers
given to each item in the PACV scale are presented in Table
V.

Cronbach’s Alpha and McDonald’s Omega Coefficients
were used to examine the reliability of the scores acquired

Chi-Square=221.67, df=87, p-value=0.0000, RMSEA=0.080

Figure 1. Measurement model of parent attitudes about childhood
vaccines scale

from PACV used within the scope of this study. These
findings are presented in Table V.

When examining TableV, it can be seen that the reliability
values for the scores of the scales used in the study varied
between 0.61 and 0.85. Based on the calculated confidence
index values, it can be said that the scores obtained from
the scale in general are reliable.

Discussion

The determination of hesitations about immunization
and vaccination in the community is very important in
planning necessary interventions. At the same time,
measurement tools are also needed to determine the
effectiveness of interventions.

In this study, the PACV scale was adapted into the
Turkish language, applied to 242 parents, and its validity
and reliability were determined. According to the results
of our analysis, the 15 items on the original scale were
preserved on the Turkish scale. According to the results
of the factor analysis, it was determined that the Turkish
scale was also in a three-factor structure as was the original
scale. The Cronbach’s alpha coefficients of the original scale
had an internal consistency ranging from 0.74 to 0.84. The
Cronbach’s alpha reliability value of the Turkish scale was
determined to be 0.84.

The determination of attitudes and hesitations towards
vaccinations was not one of the main objectives of this
study. However, this study yielded results regarding parents’
attitudes towards childhood vaccinations. The absence of
published data concerning parents’ hesitations towards
vaccinations in Turkey has made these results significant.
11.6% of the parents who participated in this study reported
that they decided not to vaccinate their children without
any exemptions. In a similar study conducted in North
America, the parents’ rate of declining one or more vaccines
was found to be 15% (30). Another important conclusion
revealed in this study is that 28.1% of parents describe
themselves as hesitant about childhood vaccinations. In a
study conducted in the United States, this rate was found

Table Ill. Confirmatory factor analysis results of parent attitudes about childhood vaccines scale

p CFI GFI NFI RMSEA Factor Load Error Variances
Values
max | min max | min
Scale 221.67 2.55 0.000 | 0.97 0.71 0.95 0.080 0.91 0.35 0.88 | 0.17
Recommended Value x2/df <3 >0.90 >0.90 >0.90 | <0.080 >0.30 <0.90

approximation

Max: Maximum, min: Minimum, x2: Chi square index, CFI: Comparative fit index, GFl: Goodness of fit index, NFI: Normed fit index, RMSEA: Root mean square error of
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Table IV. Descriptive statistics and factor loads of parent attitudes about childhood vaccines scale

n (%) Factor Load Values
Safety & General Behavior
effectiveness | attitudes
Yes 14 (5.8)
3. Have you ever delayed having your child get a shot No 228 (94.2) 0.91
without any risks of illness or allergy? : ’
Don’t know
Yes 28 (11.6)
4. Have you ever delayed having your child get a shot
(not including seasonal flu or swine flu (HIN1) shots) No 213 (88.0) 0.79
for reasons other than illness or allergy? 5 R 1(04)
on't know .
0-5* 37 (15.3)
5. How sure are you that following the recommended
6-7 28 (11.6 .
shot schedule is a good idea for your child? (ne) 0.81
8-10 17 (73.7)
| agree 50 (20.7)
6. Children get more shots than are good for them. | Disagree 118 (48.8) 0.60
I’'m not sure. 74 (30.6)
| agree 196 (81.0)
7.1 believe that many of the illnesses that shots | disagree 22 (9) 0.39
prevent are severe. i ’
I’'m not sure. 24 (9.9)
| agree 57 (23.6)
8. It is better for my child to develop immunity by | disagree 124 (51.2) 0.46
getting sick than to get a shot. ) .
I’'m not sure. 61(25.2)
| agree 100 (41.3)
9. It is better for children to get fewer vaccines at the | disagree 52 (215) 0.35
same time. i '
I’'m not sure. 90 (37.2)
| am worried 119 (49.2)
10. How concerned are you that your child might have a | am not worried 84 (34.7) 0.42
serious side effect from a shot? i ’
I’'m not sure. 39 (16.7)
| am worried 73 (30.2)
11. How concerned are you that anyone of the ’
| t d 122 (50.4 .
childhood shots might not be safe? am not worrie ( ) 0.78
I’'m not sure. 47 (19.4)
| am worried 70 (28.9)
12. How concerned are you that a shot might not | am not worried 123 (50.8) 0.68
prevent the disease? : ’
I’'m not sure. 49 (20.2)
Yes 201 (83.1) 0.82
13. If you had another infant today, would you want No 11(4.5)
him/her to get all the recommended shots? i
Don't know 30 (12.4)
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| am hesitant 68 (28.1)
14. Overa}ll, how hesitant about childhood shots would | am not hesitant 148 (61.2) 0.85
you consider yourself to be?
I’'m not sure. 26 (10.7)
| agree 170 (70.2)
15. | trust the information | receive about shots. | disagree 20 (8.3) 0.83
I'm not sure. 52 (21.5)
| agree 180 (74.4)
16. 1 am able to openly discuss my concerns about )
shots with my child’s doctor. | disagree 32(13.2) 0.64
I’'m not sure. 30 (12.4)
0-5** 28 (11.6)
17.'Al’l things considered, how much do you trust your 6.7 44 (18.2) 0.5
child’s doctor?
8-10 170 (70.2)

*The response category is between 0 and 10 (From “0 = | am not entirely sure” to “10 = | totally agree”)
**The response category is between 0 and 10 (From “0 = | don’t trust” to “10 = | certainly trust”)

Table V. Reliability of scale scores
Number of | Cronbach’s | McDonald’s
items alpha omega
Safety & 5 0.70 0.72
effectiveness
General attitudes | 8 0.77 0.79
Behavior 2 0.61 0.63
Total 15 0.84 0.85

to be 33%; in another study conducted in Italy, this rate was
34.7%; and in another study conducted in Irag, it was found
to be 20.9%. The change in the proportion of hesitation in
different countries may arise due to the contextual or group
effects based on cultural differences (4).

Study Limitations

The sample group of the study was formed by people
of relatively higher levels of income and education. This
situation should be considered as a limitation of this
study in assessing vaccine hesitation rates in the general
population. It is recommended to carry out studies in larger
samples by paying attention to provincial, district and
socio-demographic distributions. Furthermore, there is a
need for studies in which the correlation is assessed with
another measurement tool of vaccine hesitation.

Conclusion

The three-factor structure of the PACV scale was
adapted into the Turkish language in a reliable and valid
way. This adapted scale is suitable for the determination of
vaccine hesitations. It will also be a proper tool to compare
national results with international findings.
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ABSTRACT
Aim: This study aimed to determine the influence of maternal factors on their children’s oral health.

Materials and Methods: A total of 148 individuals aged between 5 and 14 years were included in this study. The children were randomly selected
from their Dental Hospital Files. The oral hygiene habits and the examinations of the children and their mothers were evaluated. Clinical
examination included decayed, missing or filled permanent teeth and decayed missed filled primary tooth indices. Statistical analyses were
performed using Mann-Whitney, Kruskal-Wallis and Correlations test.

Results: The main finding of this study is that the mothers’ socioeconomic status significantly affects their children’s caries frequency. The
caries incidence of those children whose mothers have high income was lower than those of children whose mothers have either moderate
or low income. A relationship was found between the mothers' level of education and their children’s toothbrushing habit. As the frequency
of toothbrushing by the mothers increased, the frequency of toothbrushing by their children increased. It was found that as the mothers’ age
increased, the caries frequency of their children decreased.

Conclusion: A statistically significant result was found between the caries indices of children and the economic level of their mothers. A
positive correlation between the mothers’ level of education and the frequency of toothbrushing by their children was found.

Keywords: Caries, child, mother, socioeconomic status

Introduction with a lower frequency of toothbrushing (4) and that

Caries is a public health problem, affecting both children whose parents assisted them with toothbrushing

underdeveloped and industrialized nations (1). It is thought had a better oral health status and lower caries scores (5).

that caries are the most prevalent diseases in children and
sugar is a significant factor in caries development together
with poor oral hygiene (2). It was shown in one study about
caries and their related factors in children that children who
eat sweetened foods were more likely to have caries than
children who do not have such nutritional habits (3). Other
studies stated that the presence of caries was associated

Furthermore, it was reported in another previous study
that there was a relationship between the consumption of
cariogenic foods and high caries risk (6). Adeniyi et al. (7)
stated that maternal factors affected the oral health status
of their children. It was also stated that mothers played an
important role in reducing the risk of caries of their children.
The findings of Shearer et al. (8) study put forward that
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mothers with poor oral health were likely to have children
who also have poor oral health. Paglia stated that pediatric
dentists should focus on the mother’s education to prevent
caries in their children (2). As a result of these findings, this
study aimed to determine the influence of maternal factors
on their children’s oral health.

Materials and Methods

The dental examinations were carried out by one
pedodontist using a dental mirror and explorer at a Pediatric
Clinic at a Dental Hospital. A total of 148 individuals
aged between 5 and 14 years and registered in the Dental
Hospital files were included in this study. The children were
randomly selected from the Dental Hospital Files. The
files included the child’s and parent’s consent form, the
child’s age, gender, frequency of sugar intake, the mother’s
age, her education level, her toothbrushing habits and
her socioeconomic status. The mothers’ monthly income
status was evaluated in three groups; low-income (0-200
€), moderate-income (201-600 €) and high-income (601 €
and over). Clinical examination included decayed, missing
or filled permanent teeth (DMFT) and decayed missed filled
primary tooth (dmft) indices. Exfoliated teeth in primary
and mixed dentition, unerupted teeth, and teeth extracted
for other reasons apart from caries were not included in the
indices. The inclusion criteria were children aged between
5-14 years. The exclusion criteria were the presence of a
systemic disease or the inability to cooperate with the
dental practitioner. Ethical approval for this study was given
by the Ethics Committee of the University and Ministry of
Health Provincial Health Directorate Dental Hospital Chief
Physician (approval number: 2019/02)

Statistical Analyses

Statistical analyses were performed using Mann-
Whitney, Kruskal-Wallis and Correlations test.

Results

The DMFT and dmft values of children are shown in Table
I. The frequency of consuming sweets, the mother’s age, her

Table I. Decayed missed filled teeth index for permanent
dentition and dmft values of children

education level, tooth brushing habits, and monthly income
are shown in Table II.

No statistically significant difference was found
between boys and girls regarding the dmft index with the
mixed dentition giving a p=0.717>0.05 and the DMFT index
with permanent dentition giving a p=0.238>0.05 (Mann-
Whitney U test).

Table Il. The frequency of consuming sweets of children,
monthly income, education level and ages of mothers,
frequency of toothbrushing of children

Frequency of consuming sweets of children %
Once a day 27.0
2-3 times a day 66.2
4 or more times a day 6.8
Monthly income %
Low income 37.8
Moderate income 541
High income 8.1
Mother’s education level %
Primary- secondary school 68.3
High school 19.5
University 12.2
Mother's age %
25-30 123
31-35 224
36-40 34.7
41-45 204
46-50 6.1
51-55 41
Frequency of toothbrushing of children %
None 16.2
Irregular 83.8
1-2 times a day 0

Table Ill. Association between caries of the children (DMFT,
dmft) and their mothers' monthly income

Mother’s monthly income

+ +
kit DMFT + 5D DMFT + 5D Caries Low Moderate | High P
Girl 2.71£0.65 2.80+0.33 value income income income
Boy 2.79+0.61 217+0.48 DMFT 2.71+2.35 | 2.83+2.38 0.67+1.63 0.06
Total 2.74+2.49 2.61+2.36 dmft 3.31£2.52 | 2.20+2.56 3.00+2.00 0.46

DMFT: Decayed missed filled teeth index for permanent dentition, dmft:
Decayed missed filled teeth index for primary dentition, SD: Standard deviation

DMFT: Decayed missed filled teeth index for permanent dentition, dmft:

Decayed missed filled teeth index for primary dentition
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It was shown that increasing DMFT scores in the
children were associated with their frequency of consuming
sweets (p=0.036<0.05) (Kruskal-Wallis test). However, no
relationship was found between the dmft scores of children
and their frequency of consuming sweets (p=0.179>0.05)
(Kruskal-Wallis test).

No relationship was found between the DMFT of children
and their parent’s monthly income (p=0.461>0.05) (Kruskal-
Wallis test) Table Ill. However, there was a relationship
between the DMFT scores of the children and their parent’s
monthly income. The DMFT scores of those children whose
parents had high income were lower than those of children
whose parents had a moderate income (p=0.021<0.05)
(Kruskal-Wallis test). Additionally, the DMFT values of
those children whose parents had high income were lower
than that of those children whose parents had low income
(p=0.042<0.05) (Kruskal-Wallis test) Table Il.

There was a relationship between the DMFT values of
the children and the age of their mothers. As the age of
the mothers increased, the DMFT values of their children
decreased in the groups with the mothers’ ages between
31-45 (p=0.014<0.05) (Correlations test). There was no
relationship between the DMFT values of the children and
the age of their mothers in the other age groups.

As the frequency of toothbrushing of the mothers
increased, the frequency of toothbrushing of their children
increased (p<0.05). There was no relationship between the
frequency of the mothers’ toothbrushing and the number
of caries of their children (p>0.05) (Kruskal-Wallis test)
Table IV.

As the mothers’ level of education increased, the
frequency of toothbrushing of their children increased
(p<0.05) (Kruskal-Wallis test). There was no relationship
between the mother’s level of education and the number
of caries of their children (p>0.05) (Mann-Whitney U test)
Table V. There was no relationship between the mothers’
level of education and the frequency of consuming sweets
of their children (p=0.235>0.05) Table VI.

Table IV. Association between caries of the children (DMFT,
dmft) and their their mothers' toothbrushing frequency

Mother’s toothbrushing frequency

Caries value | Irregular 1x/day 2x/day p

Mean + SD | Mean + SD | Mean * SD
2.88+2.30 0.55
3.40+2.79 0.50

DMFT 2.56+2.65 2.34+2.40

dmft 2.00+2.82 2.56+2.25

DMFT: Decayed missed filled teeth index for permanent dentition, dmft:
Decayed missed filled teeth index for primary dentition, SD: Standard deviation

Discussion

It was stated that caries are associated with risk factors
and sugar intake, while the mother’s educational level and
socioeconomic status are predictors (9,10). Santos et al.
(1) stated that there was a relationship between the lower
socioeconomic status of mothers and the higher prevalence
of caries in their children. Tinanoff and Reisine (12) stated
that children from low socioeconomic status are likely to
have more early childhood caries during the preschool age.
Pinto et al. (13) also announced that higher socioeconomic
status was a protective factor against the occurrence of
dental caries. That study presented all mothers had a
similar educational level and similar low socioeconomic
status. Mothers with high socioeconomic status were not
included in this study. For this reason, it is difficult to assign
that there was a relationship between low socioeconomic
status and lower education level among the mothers. It
was found that there was a relationship between the DMFT
scores of the children and their mothers’ monthly income in
the present study. The main finding of this study is that the
mothers’ socioeconomic status significantly affects their
children’s caries incidence. The caries incidence of those
children whose mothers have high income was lower than
those of children whose mothers have either moderate or
low income.

The second finding of this study is that there was
a relationship between the mothers’ level of education

Table V. Association between caries of the children (DMFT,
dmft) and their mothers' education level

Mother’s education level
Caries Primary- High University | p
value secondary school | school
DMFT 2.60£2.37 277242 | 2.44+2.55 0.93
dmft 3.00+2.65 2.20+1.92 | - 0.61

DMFT: Decayed missed filled teeth index for permanent dentition, dmft:
Decayed missed filled teeth index for primary dentition

Table VI. Association between frequency of consuming sweets
of children and their mothers' education level

Mother’s education level
Frequency of Primary- High University | p
consuming secondary | school
sweets of school
children
Once a day 25% 15.4% 55.6% 0.23
2-3 times a day 69.2% 76.9% 33.3%
4 or more times 5.8% 7.7% 11.1%
aday
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and their children’s toothbrushing habit. Goldenfum et
al. (14) also stated that when there was a higher mother’s
educational level, the frequency of children’s toothbrushing
increased to three times a day. It was stated in another study
that the mothers’ higher level of oral health knowledge was
associated with their children’s twice-daily toothbrushing
(15). In this study, it was also found that there was a positive
correlation between the mothers’ education level and their
children’s toothbrushing frequency. As the mothers’ level
of education increased, the frequency of their children’s
toothbrushing increased.

The third finding of this study is that there was no
relationship between the mothers’ level education and their
children’s caries incidence. Folayan et al. (16) also stated
that the mothers’ and their children’s knowledge of caries
preventive measures were not predictors of the presence
of caries.

The fourth finding of this study is that there was no
relationship between the mothers’ level of education and
their children’s frequency of consuming sweets. It was
stated that there was a correlation between the high
prevalence of caries and sugar consumption (17). Goldenfum
et al. (14) also stated that the frequency of sugar intake
could be considered as risk indicators for caries in the child
population. Another study also showed that an increase of
the caries index was associated with sugar consumption in
children (18). It was also shown in this study that an increase
of the caries indices in children was associated with their
frequency of consuming sweets. However, no relationship
between the frequency of consuming sweets of children and
their mothers’ level of education was found in this study.

The fifth finding of this study is that there was no
relationship between the frequency of the mothers’
toothbrushing and the number of caries of their children.
However, as the frequency of toothbrushing of the mothers
increased, the frequency of toothbrushing of their children
increased. Shearer et al. (8) also stated that the mothers’
oral hygiene and habits could have an impact on their
children’s oral health and could be a risk indicator for poor
oral health among the offspring later in their adulthood.
Rahbari et al. (19) study revealed that there was also a
significant relationship between the frequencies of the
mother’s toothbrushing and the frequency of their children’s
toothbrushing.

Study Limitations

The sixth finding of this study is that there was a
relationship between the ages of the mothers and the
caries indices of their children. As the age of the mothers
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increased, the caries values of their children decreased with
those mothers whose ages were between 31-45 years in
this study. Similar results were not found in those mothers
younger than 31years or older than 45 years. There were no
similar results or implications to compare the results of this
current conclusion with.

Conclusion

It was observed that the age, education level,
toothbrushing habit and socioeconomic status of mothers
have a significant effect on the oral health of their children.
A mother’s oral hygiene and brushing habits could affect her
child’s oral health. However, in this study, it was observed
that the children’s caries incidence was not affected by their
mothers’ habits.
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ABSTRACT

Aim: Pediatricians may be able to play an important and effective role in providing forward guidance on children’s oral health. When they make
the right recommendations, the erosive, cariogenic and staining effects of medications are predicted to reduce. The objective of this research is
to assess the knowledge, attitude and practices of pediatricians concerning the effects of medication use on oral health.

Materials and Methods: A cross-sectional, descriptive survey study was conducted on pediatricians in istanbul, Turkey. Data were collected by
distributing a questionnaire to pediatricians working in hospitals and private clinics. Differences between the proportions of categories were
assessed using the chi-square tests. For the differences between two ordinal variables, rank sums nonparametric test Mann-Whitney U test
was used for quantitative analysis.

Results: 54.3% of the responders informed patients about oral health after prescribing drugs. Only 27% of the pediatricians felt knowledgeable
about informing parents about oral care after drug use. Only 17.7% of them agreed with the statement that their training about oral health
during medical school/pediatrics is adequate.

Conclusion: There is a need to organize the curriculum relating to oral health in pediatrics education and to increase the level of knowledge of

pediatricians through educational programmes.

Keywords: Oral health, pediatrician, dental caries, pediatric drug, tooth staining

Introduction

Liquid oral medicines are extensively recommended
for children. Acids are added to medications as a buffering
agent to maintain chemical stability to maintain tonicity
and physiological compliance and also sugars are added
to enhance the taste, consistency and compatibility of the
medication (1,2). The high frequency of intake, low pH, high
titratable acidity, high viscosity, bedtime consumption,
salivary flow reduction and high sugar content affects the
cariogenic and erosive potential of these medications (3,4).

Iron supplements may lead to caries and dental erosion in
addition to one of its main problems being tooth staining.
Tooth staining is a major cause of concern among parents
and can adversely affect the social interactions of preschool
children (5). Theionic form of ferric sulfide has been suspected
as it may interact with gingival cervical fluid and bacterial
hydrogen sulfide to produce iron stains (6). Additionally,
powdered or aerosol versions of inhaled medications are
acidic and have erosive potential especially when used on a
regular basis and over long period of time (7).
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Many recommendations have been made for minimizing
tooth damage caused by medications. The patient should
be advised to rinse the mouth immediately after taking the
medicine (8). Immediate toothbrushingis not recommended
because of the increased risk of abrasive wear on the
softened/eroded surface and so it should be delayed for at
least 20 min after an erosive attack and possibly up to 60
min (9).

Parents infrequently bring their children to visit a
dentist to check dental diseases. Pediatricians are the main
contributors of premier healthcare for children due to
their frequent communication with families for check-up
visits in the early years of a child’s life. They can play an
important and effective role in providing forward guidance
on children’s oral health (10). The American Academy
of Pediatrics (AAP) places emphasis on the substantial
role of pediatricians in oral health (10). When the right
recommendations are made, the erosive, cariogenic and
staining effects of medications are predicted to reduce.

Although there are some published articles researching
the knowledge and attitudes of pediatricians towards
pediatric medicines and their cariogenic and erosive
potentials, there is no published data on pediatrists’
knowledge and attitudes on suspension or inhaler form
medications’ effects and no data about their knowledge and
attitudes of iron supplements’ staining effects.

The objective of this research is to assess the knowledge,
attitude and practices of pediatricians on the effects of
medication use on oral health.

Materials and Methods

Ethics approval was obtained from the institutional
ethics and research committee of the University of Health
Sciences (12/18) (Approval number:18/103). Informed
consent was taken from the people who participated in
study.

A cross-sectional, descriptive survey study was
conducted on pediatricians in Istanbul, Turkey. In order
to estimate their knowledge, attitudes and practices on
tooth decay, dental erosion and tooth staining relating to
pediatric medications, a survey was carried out. Certain
tools utilized in previous studies were adapted to this survey.
We utilized material from previous studies that investigated
the relationship between dental caries and dental erosion
(3-5,7), and also tooth staining (6). A draft questionnaire
was prepared and this was evaluated by one pediatrician,
one pediatric dentist and one biostatistics specialist.

The questionnaire included items concerning
demographics, most frequently prescribed medicaments
and also knowledge, attitudes and practices about the
effects of medication use on oral health. Pediatricians were
asked about the erosive, dental caries and tooth staining
effects of suspensions, inhalers and iron preparations. In
addition; pediatricians were asked about their oral health
recommendations after prescribing medications. In relation
to some items on the questionnaire, there was the choice of
marking a single answer, for instance ‘true, false or not sure’
or the options ‘agree, disagree or not sure’ for other items.
There was also an open-ended question.

Random cluster sampling was used (Table ). An
estimated 300 pediatricians were included in this study.

Data were collected by distributing the questionnaire to
those pediatricians working in hospitals and private clinics.
Initially, an informed consent form that explained the
objectives of the study and ensured data confidentiality was
completed. Following this, the surveys were distributed and
gathered in on the same day (via the face-to-face method).
Data were collected between January 1% and March 29,
2019.

www.e-picos.com, New York was utilized for the
statistical analysis of the collected data. Chi-square tests
were used to examine the differences between proportions
of categories. The number of daily patients and years

Table I. Random cluster sampling methodology of the work
Real Real Estimated Estimated Actual Actual
population population population population population population

Status . . . . R . . . . . . .
size (private | size (public size (private | size (public size (private size (public
hospital) hospital) hospital) hospital) hospital) hospital)

Research assistant 481 105 71

Specialist 466 358 103 79

Associate professor 16 14 4 3

Professor 20 8 4 2

Total 1363 300 300
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of practice were divided into 4 groups using median and
quartiles (25-75). For the differences between two ordinal
variables, rank sums non-parametric test Mann-Whitney U
tests were used for quantitative analysis. P-value of less than
0.05 was accepted as a statistically significant difference.
Qualitative data analysis was used for open-ended questions.

Results

Responder Characteristics

The 28 questions included on the questionnaire were
answered by 300 pediatricians. The questionnaires were
carried out by a hand delivery system to increase the
response rate and reliability.

All responders were from istanbul, TURKEY. The median
age was 38 [IQR (30.46)] and 60.7% were female. The
demographic characteristics of the responders are shown
in Table II.

Knowledge

58% of pediatricians agreed that dental caries and 49.3%
that dental erosion due to the use of suspension form drugs
(antibiotics, analgesics) is expected. 44.3% of pediatricians
agreed that dental caries and 39.7% that dental erosion
due to the use of iron preparations is expected. Most
(90%) pediatricians agreed that tooth staining due to iron
preparations is expected. 41% of pediatricians agreed that
dental caries and 55.3% that dental erosion due to the use
of inhaler drugs is expected. Also 76.3% of them agreed that
taking medication before going to bed at night may increase
the risk of dental caries.

Attitudes and Practices

The majority of pediatricians (47%) agreed that the
acidity of the drugs that they prescribe is important for
them. Most of them (62.7%) agreed that the sugar content
of the drugs that they prescribe is important for them.
70.3% of pediatricians recommended that their patients
rinse their mouth after using suspension/inhaler drugs
(Table Il) (Figure 1).

54.3% of the responders inform patients about oral
health after prescribing drugs (Figure 2). However, for those
pediatricians who practice at a private hospital, the rate of
informing patients about oral health after prescribing drugs
was significantly higher (Z:-1.981) and at public hospitals
is lower than the university hospitals and others (p<0.05)
(Z:3.451). This rate was high for associate professors and
professors (Z:-3.319) and low for research assistants.
(p<0.05) (Z:3.574). In addition to this, this rate was lower
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for pediatrists who have been working for less than 3 years
(Z:2.034) and significantly higher for those physicians who
have been working for 9-17 years (p<0.05) (Z:-2.227).

Only 27% of pediatricians felt knowledgeable about
informingparentsaboutoralcareafterdruguse. Pediatricians
who have been practicing at a university hospital felt
less knowledgeable (Z:-2.733), while pediatricians at public
hospitals felt more knowledgeable (p<0.05) (Z:2.268). This
rate was low for research assistants (Z2:2.995) and high for
associate professors/professors (p<0.05) (Z:-4.393). Also,
this rate was significantly lower for pediatricians who have
been working less than 3 years (Z:2.497) and significantly
higher for those pediatricians who have been working for
more than 17 years (p<0.05) (Z:-2.724). Moreover, this rate
was lower for those pediatricians caring for 46 or more
patients per day (Z:2.446) (p<0.05).

Additionally, only 17.7% of responders agreed with the
statement that their training about oral health during
medical school/pediatrics was sufficient (Table Il) (Figure
3). However, pediatricians at a university hospital agreed
that they received adequate training (p<0.05) (Z: -2.078). In
addition, according to the year-based comparison, although
the study period increases, the statement that their training
about oral health during medical school/pediatrics was
adequately was not rated significantly.

The majority of the pediatricians (68.7%) recommended
that their patients brush their teeth after using a
suspension/inhaler drug. 53% of them recommended

Table II. Overview of demographic characteristics

Demographics Mean (95% Cl)

Age 38.88 (24-65)

Years of practice 1(1-37)

Daily number of patient 35.49 (3-150)

Percentage (%)

Type of practice

University 18.3
Public hospital 28.7
Private hospital 50
Other 3
Status type

Research asisstant 23.7
Specialist 59.3
Assistant professor 8
Associate professor/Professor 9

Cl: Confidence interval
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brushing immediately after taking suspension/inhaler
drugs. This immediately brushing recommendation rate was
low for pediatricians at public hospitals (Z:-3.589) and high
for pediatricians at private hospitals (p<0.05) (Z:2.503).
This rate was high for research assistants (Z:-3.285) and
low for associate professors/professors (p<0.05) (Z:3.291).
However only 34.7% of responders advised brushing teeth
20 minutes after taking these types of drugs (Figure 3).

We asked the pediatricians the names of the most common
analgesics, antibiotics, inhalers and iron preparations that
they frequently prescribe. With respect to iron preparations,
pediatricians prescribed Ferro Sanol (31%), Ferrum (27.7%)
as the most common drug, and Sidefer (10.7%) as the
second most common drug; with respect to antibiotics,
they prescribed Augmentin (47%), Klamoks (23%) as the
most common drug, and Macrol (10 %) as the second most
common drug; with respect to analgesics, they prescribed
Calpol (54.7%), Parol (19.3%) as the most common drug and
Dolven (25.7%) as the second most common; with respect
to inhaler preparations, they prescribed Ventolin (68%),
Flixotide (15.3%) as the most common drug, and Pulmicort
(13.3%) as the second most common.

Moreover; it was asked to the pediatricians "What would
beyourapproachwhen aparent complains about coloration/
tooth decay/erosion which occurs after medication use?’
42% of the pediatricians replied that they would try to solve
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Figure 1. Attitudes of pediatricians

the problem by giving advice or take action such as change
of medication, discontinuation of medication, better dental
care and mouth rinsing. 57.5% of them answered that when
they encountered such a problem, they would consult
with a dentist or pediatric dentist. 0.5% of them answered
that this problem is expected as a possible side effect and
that they would state to the patient that it was normal.
Especially, tooth staining was considered normal and there
was no need to take any action.

The total recommendation scores of those pediatricians
practicing at private hospitals are significantly higher
compared to those working in public hospitals, university
hospitals or others (p<0.05).
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Figure 2. Informing patients about oral heath
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Figure 3. Practices of pediatricians

Table Ill. Attitudes and practices of the responders
Agree (%) Disagree (%) | Not sure (%)

The acidity of preparation I've prescribed is important for me. 141 (47) 81(27) 78 (26)

The sugar content of preparation I've prescribed is important for me. 188 (62.7) 61(20.3) 51(17)

| reccommend my patients rinse their mouth after prescribing suspension/inhaler drug. 211(70.3) 71(23.7) 18 (6)

I inform my patients about oral health after prescribing drug. 163 (54.3) 113 (37.7) 24 (8)

| feel knowledgeable about informing parents oral heathcare after medication use. 81(27) 165 (55) 54 (18)

I think my training about oral health during medical school/pediatrics is adequately. 53(17.7) 219 (73) 28(9.3)
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Discussion

This is the first study to analyze data from a sample
of pediatricians to assess their knowledge, attitude and
practices concerning the effects of medication use on oral
health.

Subjects related with oral health areincluded in only 33%
of medical schools in many European countries’ pediatrics
training programmes (11). In contrast, in a US study, the vast
majority of pediatricians received oral hygiene education
in medical school (12). A high percentage of responders
(73%) in the present study reported that their education
about oral health during medical school/pediatrics was
insufficient. When evaluating the findings of this study,
we believe that the awareness of pediatricians about oral
health should be improved. Inadequate training about oral
health can be a challenge for pediatricians in the providing
for children’s oral health.

Most of the responders (90%) knew about the tooth
staining effect of iron preparations, however, most of
them were not aware of the relationship between pediatric
suspension forms of drugs and caries formation (42%)
or dental erosion (50.7%). Also, most of them were not
aware of the relationship between inhaler drugs and caries
formation (59%) or dental erosion (44.7%).

The European Academy of Pediatric Dentistry (EAPD)
recommends no intake of sugar containing drinks or
sweetened baby bottles especially at nighttime. This
recommendation is based on ‘common sense’ due to the
etiologic role of sugarin early childhood caries (13). Although
there is no part about drugs in the recommendations, care
should be taken not to take some drugs at night because of
their content. 76.3% of the responders in the present study
agreed that taking drugs at nighttime may increase the risk
of dental caries.

After taking drugs, immediate toothbrushing is not
recommended. It should be delayed for at least 20 minutes
afteran erosive attack and possibly up to 60 minutes because
of theincreased risk of abrasive wear on the softened/eroded
surface (9). This study clearly indicates that the participants
are not aware of this recommendation since only 34.7%
of them advised brushing teeth 20 minutes after taking
these types of drugs. 53% of them recommended brushing
immediately after taking suspension/inhaler drugs. The
recommendation rate for immediate brushing was lower
for associate professors/professors (p<0.05). This result
increases concerns about the quality of the educational
content in medical schools concerning oral health and it is
seen that awareness has been created through practical and
academic experience.
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Some pediatric drugs are highly recommended by the
participants in the present study, the oral and dental effects
of them are unknown so further studies are necessary with
respect to the dental and oral effects of these drugs.

Only 27% of the study population feel knowledgeable
about informing parents about oral healthcare after
medication use, which is lower compared to a previous
study (12) However, the rate for those pediatricians with
more years of working experience was higher. In the
study by Adamos et al. (11), it was seen that half (55%)
of pediatricians with more than 10 years in practice felt
confident about oral health in children, compared to 36%
of the professionals with 5-10 years in practice and 31%
of those with less than 5 years in practice (p<0.05). While
the majority of the pediatricians did not feel sufficient, the
rate of informing patients concerning oral health issues
increased with the pediatricians level of experience. This
indicates an ongoing lack of medical education related to
oral health for pediatricians.

This study demonstrates that with respect to the rate
of informing patients, practitioners at private hospital
were higher. Also, associate professors/professors’ rate
was higher than research assistants. This rate of informing
patients can be associated with the number of intensive
patients.

54.3% of responders informed patients about oral
health after prescribing drugs. The rate in private hospitals
was higher. This rate is high for associate professors and
professors and low for research assistants. In addition
to this, the rate was lower for those pediatrists who
had been working for less than 3 years and significantly
higher for those physicians who had been working for 9-17
years. According to these results, an awareness about the
effects of drugs on oral health develops through practical
experience.

Conclusions

The results of this study provide information about need
for oral health education programmes for pediatricians.
Although most practitioners often encounter oral and
dental effects of the drugs they recommend, they do not
feel sufficiently knowledgeable to inform patients. There is
a need to organize the curriculum related to oral health in
pediatrics education and to increase the level of knowledge
of pediatricians through educational programmes.
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ABSTRACT

Aim: This study has been carried out to evaluate the validity and reliability of the Turkish version of the ‘9 to 11-Year-Olds' Attitudes towards

Breakfast Questionnaire.

Materials and Methods: This study was conducted with 646 children. Data were collected by a socio-demographic data form and the ‘9 to
11-Year-Olds" Attitudes towards Breakfast Questionnaire. Factor analysis, Cronbach'’s alpha, item-total correlation and contrasting group

comparison were used in the evaluation of the data.

Results: The scale consists of 13 items and uni-dimensions which accounted for 32.45% of the total variance. All the factor loadings were found
to be greater than 0.30 in both explanatory and confirmatory factor analysis. All of the fit indices were greater than 0.90 and root mean square
error of approximation was less than 0.08. For the whole of the scale, Cronbach’s alpha was found to be 0.82.

Conclusion: The ‘9 to 11-Year-Olds’ Attitudes towards Breakfast Questionnaire is a valid and reliable measurement tool for the Turkish sample.
By using this scale, researchers can identify students’ attitudes towards breakfast, reduce negative behaviors, and develop programs to improve

positive attitudes in children towards breakfast.

Keywords: Children, breakfast, attitude, questionnaire

Introduction

Adequate and balanced nutrition is very important for
children’s healthy growth, development and protection
from diseases (1-3). The timely and regular consumption
of essential nutrients required for new tissue production
during the growth process is a special issue for children’s
health. For this reason, it is recommended that all children
should eat regularly and consume different nutrients in all

meals of the day for healthy growth and development (1-2).
Of all the meals of the day, breakfast has a special place
since it is the first meal of the day after a long sleep. A large
part of the vitamins, minerals, proteins, and energy that the
body needs is taken at breakfast (4). In addition, breakfast
also has an important role in meeting the energy required
for rapid growth and development in children and increasing
their brain development and cognitive capacity (5). School
children spend a large part of the day at school, their
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physical activities increase, and their energy requirements
go up due to their involvement in an active learning process
(4,5). In order to meet this energy need, meals should be
consumed without exception. These benefits further increase
the importance of breakfast, especially for school children.
Regular breakfast habits play a significant and positive role
in the academic achievement of school age children (6,7).
Studies have emphasized that breakfast habits have a positive
effect on adaptation to school, peer relationships, motivation,
and willing participation in activities as well as academic
achievement (6,7). Regular breakfast has also been shown
to provide physiological benefits such as balancing blood
glucose levels and also reducing the risk of obesity and high
blood pressure (6-9). The omission or irregularity of breakfast
affects the food consumed by children and causes them to
acquire non-healthy eating habits (9-11). Children often eat
fast food in environments such as school canteens as they
cannot have breakfast at home due to reasons such as early
schooling and late rising. In addition, children who attend
schools with no breakfast program prefer fast food between
their short breaks (12,13). This situation leads to many health
problems in children such as a rapid increase in obesity,
malnutrition, very low or excessive weight, inadequate
physical activity, and sleep disorders (14-16). For this reason, it
is extremely important to determine the attitudes of children
towards breakfast. Increased obesity in recent years, changes
in the nutritional habits of children, and the consumption of
high-calorie foods with inadequate nutrients have further
increased the importance of research on the eating attitudes
of children (12-16). When the existing scales in the field are
examined, it can be seen that they do an overall evaluation of
children’s eating habits rather than a meal-based evaluation.
In our country, there are studies on eating habits, Body
Mass indexes, and the obesity prevalence of school age
children, but there is no valid and reliable measurement tool
which evaluates meal-based breakfast habits. In addition, the
school-age period is a special age group due to the transition
to the adolescent period. Positive behaviors gained at these
ages are maintained for a long time and negative behaviors
can be intervened in this age period. For this reason, with
the intention of filling a gap in the literature, this study was
conducted to test the psychometric properties of the Turkish
version of a scale which assesses the breakfast attitudes of 9
to 11-year-old children developed in 2007 by Tapper et al. (17) .

Materials and Methods

Research Design

This descriptive, comparative, correlational, and
methodological study was carried out to test the reliability

and validity of the Turkish version of the 9 to 11-Year-Olds’
Attitudes towards Breakfast Questionnaire (ATBQ-T) which
aims to determine the breakfast attitudes of children.

Study Time and Setting

Data were collected from three schools selected by a
simple random sampling method among the primary and
secondary schools of the Ministry of Education located in
the central and western Anatolian region of Turkey. The
data collection procedure was administered to the students
by the researchers in a separate class hour for each class
(each lesson took 40 minutes). Parental consent for the
children to participate in the study was obtained.

Sampling and Sampling Characteristics

When sampling size is to be determined in studies,
statistics experts suggest that at least 10 subjects per
item should be involved in the factor analysis. (18). To do
the validity and reliability study of the ‘9 to 11-Year-Olds’
ATBQ-T', which has a total of 13 items, the sampling size was
calculated to be 130 participants ensuring “10 participants
per item”. According to the Turkish National Education
System, children aged between 9 and 11 are 4%, 5%, and
6™ graders in primary and secondary schools; therefore,
the children in these grades were targeted to make up the
sampling population. To determine the invariance of the
questionnaire more clearly, 646 students from the 4, 5t
and 6™ grades were involved in the study.

Inclusion and Exclusion Criteria

Children between the ages of 9 and 11 years, who
voluntarily agreed to participate and who had a written
consent from their parents were included in the study.

Data Collection Tools and Their Features

The data collection tools employed in the study were
a socio-demographic data collection form designed by the
researchers and the ‘9 to 11-Year-Olds’ ATBQ-T' developed in
2008 by Tapper et al (17).

The Socio-demographic Data Collection Form: This form
includes questions about the characteristics of the students
(age, gender, grade, education status of the parents, family
income status, whether having breakfast at home or not,
and the content of breakfast (cheese, milk, eggs etc).

‘9 to Tl-Year-Olds' Attitudes towards Breakfast
Questionnaire: This is a 5-point Likert-type measurement
tool developed by Tapper et al. (17) in 2008 which consists
of 13 items evaluating the breakfast attitudes of 9 to
11-year-old age group children. The questionnaire has a
single factor structure and analyzes feelings, beliefs, and
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behaviors related to breakfast. There is no cut-off point of
the scale. High scores above the average of 13 items indicate
more positive attitudes towards breakfast and lower scores
show a negative attitude. The 1%t, 12" and 13™ items of the
scale are reverse scored. As a result of the analyses, it was
found that it accounted for 32.74% of the variance with its
single factor structure. Factor loads ranged from 0.38 to
0.69. The Cronbach’s alpha coefficient was 0.82.

Study Steps

Validity Analyses: Content and scope validity were used
for the validity analyses.

Translation of the Scale: The scale was separately
translated from English to Turkish by three linguists.
Following this, the Turkish form of the scale was
collaboratively formed by the researchers. The Turkish
questionnaire was back-translated into English by a different
English linguist (18-20).

Content Validity: Nine experts were referred to for an
evaluation of the scale translated into Turkish in this study.
They were asked to rate the translated version using scores
ranging between 1 and 4 points. The items were revised
taking their recommendations into consideration. The item-
basis scope validity index (I-CVI) and the scale-basis scope
Validity index (S-CVI) were calculated. In this analysis, 0.80
and above indicates agreement among experts. (18-22).

Pilot Study: To study a scale in terms of the language
and comprehension of its statements, the scale should be
applied to 20-30 people from a similar population (18-22).
Following the translation studies, the scale was piloted to
20 individuals who were not involved in the real sampling
but who had similar characteristics to subjects of the
sampling.

Reliability of the Scale: The Cronbach’s alpha, item-
total and item-sub-scale score, floor/ceiling effects were
used. Cronbach'’s alpha is desired to be above 0.70 (18-22).
Item-total correlation is to be at least 0.20. The floor and
ceiling effects are required to be below 15% (21).

Construct Validity: The construct validity was evaluated
with exploratory factor analysis (EFA) and confirmatory
factor analysis (CFA). The Kaiser-Meyer-Olkin (KMQ)
coefficient and Bartlett Sphericity test were calculated for
EFA. To perform EFA, it is recommended that the KMO
value be greater than 0.60 and the Barlett Sphericity test
be p<0.05. In determining the factors, an eigenvalue was
accepted to be 1 or higher. Statisticians emphasize that the
factor value should be taken as 0.30. In the CFA, degree
of freedom, Pearson chi-square, Goodness of Fit index
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(GFI), root-mean-square error of approximation (RMSEA),
Comparative Fit index (CFl) and normal fit index (NFI) were
analyzed as fit indexes. It is recommended that RMSEA
should be below 0.080, df/y? should be less than five, and
the other indexes should be higher than 0.90 (23).

Statistical Analysis

The descriptive data were analyzed using number,
percentages and means. The validity of the scale was
analyzed using EFA and CFA. The reliability of the scale was
evaluated by Cronbach’s alpha coefficient and split-half
analysis. The item-total score relationship was analyzed
with Pearson correlation. T-test was used for contrast
group comparison. Statistical significance was accepted as
p<0.05.

Research Ethics

Written consent from the Non-Invasive Clinical Studies
Board of University (IRB: 2018/28-07), Directorate for
National Education and from the parents of the children
involved were received, and verbal permission was received
from the children.

Results

48.6% of the children (n=309) who participated in the
study were female, and the mean age was 10.24+1.20 years
(aged between 8 and 13). 53.0% (n=337) were 4™ graders,
22.6% (n=144) were 5th graders, and 24.4% (n=155) were 6"
graders. 43.4% (n=276) of the mothers were primary school
graduates and 38.7% (n=246) of the fathers were primary
school graduates. 26.6% of the children (n=169) had two
siblings. While 86.9% of the children reported that they had
breakfast on a regular basis, 13.1% stated that they did not
have breakfast. Of the children who had breakfast, 81.5%
(n=451) had breakfast at home and the rest had breakfast
at school.

The fit between the opinions of the experts included in
the study was found to be between 0.95-1.00 on item basis
and 0.99 on a scale basis.

As a result of the EFA, KMO was found to be 0.855, the
Bartlett test %? value was 1954.896, and p<0.01. According
to EFA, it was determined that the scale consists of one
dimension. The scale accounted for 32.45% of the total
variance. Factor loads ranged between 0.37 and 0.68 (Table
).

According to CFA, fit indexes were found to be follows:
%*=185.970; df= 62, x*/df= 2.99; RMSEA= 0.056; GFI= 0.96;
CFl= 0.94; incremental fit index= 0.94; NFI= 0.91; Trucker-
Lewis index= 0.92; Relatve Fix index= 0.88. The factor loads
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were found to range from 0.30 to 0.66 as shown by CFA
(Table I, Figure 1).

The mean scale scores of those children who had
breakfast in the morning was 52.57+9.11, whereas the mean
scale score of those children who did not have breakfast was
43.27+11.69. The difference between the children’s scores
according to the status of having breakfast was significant
(p<0.001, Table Il1).

Cronbach’s alpha coefficient was found to be 0.82.
According to analysis of split-half, the Cronbach'’s alpha
values of the two halves were determined to be 0.72 and
0.70, respectively. The Spearmen-Brown, Guttman half and
correlation between the two halves were found to be 0.78,
0.78 and 0.65, respectively. The floor/ceiling effects were
found to be 0.0% and 7.1%, respectively (Table IV).

Hotelling's T2 test was conducted to examine the
response bias. Hotelling's T2 was determined to be 481.459
and p<0.01. It was determined that there was no response

Discussion

In this study, it was found that the I-CVI and S-CVI were
above 0.80 regarding the analysis of the fit between the
experts, harmony between experts’ opinions was found, and
that the items represented the desired area sufficiently (18-
23). These results supported the CVI of the scale.

KMO and Bartlett's %2 tests were employed to determine
whether the sampling of the study was suitable for EFA.
When Bartlett's test is significant, it indicates that the data
are suitable for EFA and when KMO is greater than 0.60, it
indicates that the sampling size is adequate for EFA. In this
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13 0.54 No 83 43.27+11.69
n: Number M: Mean, SD: Standard deviation, n: Number

Table Il. Model fit indices of the breakfast attitudes questionnaire

One factor x? DF? X?/DF RMSEA®

GFI* CFI4 IFI® RFIf NFIs TLI®

model 185.970 62 2.99 0.056

0.96 0.94 0.94 0.88 0.91 0.92

a: Degree of freedom, b: Root mean square error of approximation, ¢: Goodness of fit index, d: Comparative fit index, e: Incremental fit index, f: Relative fit index, g:

Normed fit index, TLI:Trucker-Lewis index
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study, Bartlett's chi-square test was found to be significant
and the KMO value was determined to be greater than 0.60,
which indicated that the data in this study were suitable for
factor analysis and the sample size was adequate (18-23).

It is emphasized in the literature that a variance of 30%
or above explained in unidimensional scales is satisfactory
(18-22). According to EFA, it was found that the scale was
composed of one dimension and this one-dimensional scale
accounted for 32.45% of the total variance. The original
scale also consists of one dimension and it accounted
for 32.74% of the total variance (17). The total variance
calculated in this study was similar to the total variance
calculated in the original scale (17). This finding showed that
the construct of the Turkish version of the scale was similar
to the original one. In this study, the factor loadings of the
scale were found to range between 0.37-0.68. The factor
loadings of the original scale range between 0.38-0.69 (17).
In the field, it is emphasized that the factor load should be
at least 0.30 (18-22). In this study, since the factor loadings
of all the items in the scale were greater than 0.30 and they
were similar to the ones in the original scale, the Turkish

construct, the items identified their own factor sufficiently
and measured the target concept adequately (18-23).

Another method used to determine construct validity is
contrast group comparison. In this method, group means,
which are likely to get different scores from the scale,
are compared, and thus a difference is expected (18-23).
In this study, the scale scores of those students who had
breakfast and those who did not have breakfast were
used to compare to the known group. In this study, the
scores of those children who had breakfast were found
to be significantly higher than those who did not have
breakfast (p<0.01). These results reveal that the scale
could distinguish between the groups that were expected
to be different in terms of the characteristics that the
scale intended to measure, which revealed that the scale
had good construct validity. In the original study, it was
determined that children who often skipped breakfast had
more negative attitudes towards breakfast than those who
skipped breakfast less frequently (17). These results were in
line with those of the original scale.

version could be said to maintain the original construct - -
] . Table V. Correlations of the item total score and sub-scale total
and have a good factor construct for Turkish sampling. The score (n=636)
results of this study show that the Turkish form had good .
. Items Item-total score correlation*
construct validity.
1. 0.37
It is also emphasized in the literature that a CFA should
be conducted in the examination of construct validity, 2 0.66
especially if a cultural adaptation is being performed (18- 3 0.61
23). The conformity of factor construct determined by EFA 4 0.60
in this study was also evaluated by CFA. As a result of the 5 0.61
CFA, it was found that the df/y? was less than 5, RMSEA was 6 0.56
below 0.08, the indices were higher than 0.90, and that the . o1
factor loads were higher than 0.30. As CFA findings were -
not presented in the original study (17), these study results 8 0.55
could not be compared to those of the original scale. The 9 0.61
fact that the fit indexes in the CFA used to determine the 10 0.63
harmony of the construct determined by EFA to real life is 7 063
above 0.90 in the literature, the RMSEA is below 0.08, df/y? " 0.42
is less than 5, and that the factor loads are greater than 0.30
T . . 13 0.53
indicates that the scale confirmed its factor construct. The
CFA results reveal that the CFA confirmed the single-factor p<0.001
Table IV. The results for the reliability analysis of the scale (n=636)
Sub-scales | Cronbach | First half | Second half | Spearman- | Guttman | Correlation | M + SD Floor Ceiling
o cronbach | cronbach brown split-half | between (Min-Max) effect | effect
o o the two % %
halves
Scale totals | 0.82 0.72 0.70 0.78 0.78 0.65 51.36+9.98 (21-65) | 0.0 7.1

M: Mean, SD: Standard deviation, n: Number, Min: Minimum, Max: Maximum
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Cronbach’s alpha is the most commonly recommended
method to be used in determining reliability. In scales, it
is desired that the Cronbach’s alpha value is above 0.70
(18-22). In this study, the Cronbach’s alpha coefficient of
the scale was 0.82. The reliability coefficient of this study
was over 0.80, which showed high reliability. In addition,
the alpha value of the original scale was also 0.82 (17),
therefore, the alpha values of the two studies were in line
with each other. In the literature, another of the methods
recommended to be used for reliability is the split-half. In
this analysis, it is recommended that the alpha values of the
two halves, the Spearman-Brown and Guttman split-half
should be above 0.70 (18-22). In this study, it was found that
the Cronbach’s alpha of both halves, the Spearman-Brown
and Guttman split-half were above 0.70 and there was a
high relationship between the two halves. These results
showed that each item was highly correlated with the scale,
they determine that the topic is measured adequately,
the scale measures the attitudes of the children towards
breakfast satisfactorily, and that the reliability of the scale
is high.

One of the critical factors affecting scales is response
bias. Response bias occurs when the respondents do not
base their answers on their own opinions but give responses
in accordance with the society's or the researchers’
expectations (18-22). In this study, the existence of response
bias was analyzed by Hotelling's T2 analysis and it was
determined that there was no response bias in the scale.
This finding supported the conclusion that the scale had
both reliability and validity.

In the literature, it is recommended that the floor/
ceiling effect be evaluated in scales, and that the floor/
ceiling effect should be below 20% (18-23). In this study,
the floor/ceiling effect was found to be below 20%. The
low floor/ceiling effect values in the study showed that the
scale was reliable and it adequately measured the required
construct to be measured (18-23).

It is recommended to perform item-total score analysis
in psychometric studies. It shows the extent to which the
items in the scale are correlated to the scale and whether
it measures the desired feature (18-22). The correlation
coefficient was calculated in this analysis. This value is
expected to be positive and greater than 0.20 (18). In this
study, item-total score correlation was found to be positive
and greater than 0.20. In this study, it was determined that
all items of the scale had a high level of correlation with the
total score, that they measured the required qualification
to a sufficient level and that the scale items had a high level
of reliability.

Study Limitation

The limitation of this study was the use of a convenience
samplingmethod. This may have affected the generalizability
of the study.

Conclusion

In conclusion, it was determined that the Turkish
scale has good validity and reliability. By using this scale,
researchers can identify students’ attitudes towards
breakfast, reduce negative behaviors, and develop programs
to improve positive attitudes in children towards breakfast.
They can also carry out cross-cultural comparative studies
using this scale.
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ABSTRACT

Aim: The aim of this study was to investigate the effect of the Triple P-Positive Parenting Training Program, which was applied to the parents
of children and adolescents with a type 1 diabetes (T1D) diagnosis aged 3-12 years, on parental attitude, parental mental health, and child

behaviour.

Materials and Methods: This research was conducted in a quasi-experimental manner. The sample of the research consisted of 32 parents who
had children with a T1D diagnosis aged 3-12 years and who agreed to participate in the study. Data were collected using the Family Background
Questionnaire, General Health Questionnaire, Strengths and Difficulties Questionnaire, Parental Attitude Research Instrument, Conflict
Behaviour Questionnaire and Parent Satisfaction Questionnaire. The Group Triple P Programme was implemented with all groups for 8 weeks.
Data were collected immediately after the programme. Data were evaluated by using multidirectional variance analysis, t- test and chi-square

test.

Results: |t was shown that the Group Triple P applied to the parents of those children with a T1D diagnosis positively affects the mental health
of the parents, their parental attitudes and the problematic behaviour of their children and also that the parents had less conflict with their

children and the children had less conflict with their parents.

Conclusion: It is suggested that further studies are carried out in different centres and cities with the Group Triple P Programme to widen the
use of the Group Triple P Programme and also to plan future research where the Group Triple P programme and other programmes currently

used in country can be compared.

Keywords: Group Triple P Programme, behavioural problems, parenting style, parental mental health, type 1 diabetes

Introduction

Developments in the fields of health and technology
over the past 20 years have led to an increase in the number
of children who have a chronic disease (1-4). Diabetes has
become one of the most common chronic diseases among
children as its incidence has increased (5). It is estimated
that 70,000 children under the age of 15 years develop type 1
diabetes (T1D) each year (6). Moreover, in the United States,

it is reported that 400-600 children are diagnosed with T1D
annually.

TID management is a time-consuming, complex, and
difficult process. Diabetes requires continuous and careful
treatment management throughout life (7). Effective
diabetes management involves paying attention to diet
and exercise, monitoring blood glucose levels during the
day, injecting insulin or using an insulin pump, and being
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able to respond to urgent medical conditions (8). Parents
are fully or primarily responsible for diabetes management
in children depending on the child’s age (9,10). The results
obtained in studies suggest that the responsibility of
diabetes management should be gradually transferred to
children under the parents’ supervision until these children
or adolescents take the responsibility of primary treatment
alone (3,11-13).

Parents have a very important role in their children’s
diabetes management; however, efficient TID management
requires the cooperation of both parents and children (12-
14). Non-compliance to treatment may lead to negative
short- and long-term consequences for a child’s health and
poor management of diabetes can cause serious health
complications (9).

Parent-related and family-related factors affect
the compliance to treatment and glycaemic control
levels of children with TID. The children of extremely
indulgent families (9,15-17) and families with conflicts
and authoritarian parents (9,13,18) have less child welfare,
lower self-efficacy, increased depression, and increased
behavioural problems (19). On the other hand, families
with effective communication and democratic attitudes
increase the compliance to treatment in their children and
diabetes management is handled more successfully (9,15).
As opposed to the disease-related factors that cannot be
changed (for example, the age of disease onset and the
severity of the disease), parenting can be changed and good
parenting practices can be developed.

Studies have shown the effectiveness of interventions to
reduce family conflicts and increase family communication
and child welfare for children with diabetes (9,12,13).

Triple P-Positive Parenting Program is the most effective
parent program in the world. It cooperates with families
and society, reduces risk factors, supports protective
factors, has a multidisciplinary approach, has high evidence
standards, uses randomized controlled studies, and obtains
long-term results. (9,20,21). The theoretical structure of
the program is based on social learning principles and
cognitive theory. The program aims to create a positive
relationship between the child and the parents, to develop
positive parenting skills, to support the child’s talents
and development, to enable the child to gain skills for the
management of problematic behaviours, to teach effective
communication skills to couples, and to reduce parental
stress (21-24). Strong evidence regarding the efficiency of
preventive and clinical interventions presented in various
ways has been obtained in randomized controlled and
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meta-analysis studies conducted on the Triple P-Positive
Parenting Program (25-29).

A limited number of studies on the Triple P-Positive
Parenting Program have been conducted regarding the
parents of children with a T1D diagnosis. In the randomized
controlled study conducted by Westrupp et al. (30) with
76 parents, it was determined that the parents had better
mental health, the problematic behaviours of children
decreased, and there was no change in glycaemic control
levels after the Triple P-Positive Parenting Program (30). In
another study conducted by Doherty, Calam, and Sanders,
it was found that family conflicts, especially disease-related
ones, decreased after the Triple P-Positive Parenting Program
applied to the parents of adolescents aged between 11-17
years with T1D (31).

According to the results obtained from these studies
conducted with different samples in Turkey, it was
determined that there was a need to carry out studies with
the Triple P-Positive Parenting Program at different clinics
and schools (32-35). When the studies conducted regarding
the Triple P-Positive Parenting Program in Turkey so far were
considered, it was seen that there was no study conducted
based on families with diabetic children. Furthermore, the
number of studies conducted in other countries is quite
limited.

In our country, there is a need for the implementation
of the Triple P-Positive Parenting Program that will meet
the needs of parents and that will be easily accessed by
every walk of life and to extend this program by making it
functional.

The aim of this study was to investigate the effect of
the Triple P-Positive Parenting Program, which was applied
to the parents of children and adolescents aged 3-12 years
with a T1D diagnosis, on parental attitude, parental mental
health, and child behaviour.

Materials and Methods

A “Single Group Pre-test/Post-test Model”, one of the
quasi-experimental designs, was used to evaluate the
effect of the Triple P-Positive Parenting Program, which was
applied to the parents of children aged 3-12 years with a
T1D diagnosis in a university hospital in Bursa, on parental
attitude, parental mental health, and child behaviour.

The study was conducted together with Uludag
University Hospital Child and Adolescent Mental Health
Clinic and Clinic of Paediatric Endocrinology. The training
sessions were held between December 2014 and January
2015.



Arkan et al.
Triple P Program with Type-1Diabetes

The sample of the research consisted of 32 parents
who had children aged 3-12 years with a T1D diagnosis and
who agreed to participate in the study after the necessary
explanations were made without any sampling method.

The inclusion and exclusion criteria of the study were
taken into account while selecting the parents. In this
respect, the sample characteristics can be explained as
follows:

« Parents of children with T1D

« Parents of children without mental retardation, autism,
psychosis, schizophrenia, bipolar disorder, obsessive-
compulsive disorder or diffused developmental disorder

« Parents living with their child (both mother and father
or only the mother or father)

» Non-divorced parents, parents living together

» Parents who have not received any mental assistance
for parenting education

« Parents who read the informed consent form and who
wanted to participate in the study

Written permission for this study (decision number:
2013-14/19) was obtained from the Ethics Committee of
Bursa Uludag University Hospital. In the research, the
parents were informed that the data obtained would be
reported without giving a name to protect their privacy and
that their names would be kept confidential.

Data Collection Tools

Socio-demographic Data Collection form: This form
consists of 19 questions regarding the parents’ families,
education and occupation and information about the health
status of the parent and child.

Parental Attitude Research Instrument: The scale was
developed by Schaefer and Bell (1958) in order to determine
the child-rearing attitudes of parents and adapted to Turkish
by LeCompte et al. (36). The scale can be applied to parents,
children, and adolescents. It consists of 60 items and 5
subdimensions. High scores indicate that the respondent
supports the attitude expressed in the relevant subdimension.
High scores obtained from other subdimensions except for
democratic approach/ensuring equality indicates a negative
parental attitude. When an evaluation was made in terms
of psychometric characteristics, the scale was repeatedly
applied to a group of 34 female students at three-week
intervals for the test-retest reliability of the scale and
the Spearman Correlation coefficients were found to be
between 0.58 and 0.88. The scale was then applied to 179
mothers from three socio-economic levels, low, middle,

and high. As a result of the analysis conducted, it was
determined that each subdimension had a high internal
consistency and that the half alpha internal consistency
was 0.64. As a result of factor analysis, four factors were
identified and a fifth factor was identified from the rest
of the items. In the final form of the scale, the internal
consistency of the subdimensions ranged between 0.59
(democratic approach/ensuring equality subdimension) and
0.90 (strict discipline subdimension). For the factor validity
of the scale, the correlation between the mothers’ socio-
economic levels and 5 factors was examined. Accordingly,
there was a negative correlation found between SEL and
the extreme motherhood/overprotection and the strict
discipline subdimensions and a positive correlation between
SEL and the other factors (36).

Strengths and Difficulties Questionnaire: The
Strengths and Difficulties Questionnaire (SDQ) was
developed by Robert Goodman in 1997 and is used to
screen mental problems in children and adolescents.
The Turkish validity and reliability study of the scale was
conducted by Guvenir et al. (37). This questionnaire includes
a parent and teacher form for those aged 4-16 years and an
adolescent form, which is filled out by the adolescent by
him/herself, for those aged 11-16 years. The SDQ consists of
25 questions, some of them regarding positive and some of
them regarding negative behaviour characteristics. These
questions are divided into 5 sub-problem areas. These
behavioural problems are as follows: Attention deficit
and hyperactivity, emotional problems, peer problems,
and social behaviours. As a result of the SDQ scoring, sub-
scores specific to these problem areas can be obtained
as well as the total score. The SDQ includes items that
question psychiatric symptoms and the level of exposure to
these symptoms. In this section, the respondent evaluates
whether the adolescent has difficulty with their emotions,
behaviours, attention, and relationships with others. If one's
response indicates difficulty, the person reports whether
this difficulty puts the child and adolescent into distress,
whether it affects their daily life, whether it challenges
people who live together, and how long the difficulties have
existed (37).

General Health Questionnaire-12: The General Health
Questionnaire is a questionnaire that is used as a primary
screening test in social studies examining mental diseases.
The 12-question General Health Questionnaire is extensively
preferred since it is short, has high sensitivity and specificity
in distinguishing cases and can be used in various socio-
culturalenvironments (38). The Turkish validity and reliability
study was conducted by Kilic (1996). The lowest score that
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can be obtained from this scale is O and the highest score is
12. Higher scores indicate a higher risk of mental disease. A
score of 2 points or more in the 12-item form of the general
health questionnaire indicates a high possibility of having
a psychiatric disorder. In the literature, the concepts of

“distress”, “well-being”, and “mental health” are assessed
using the general health questionnaire (38).

Conflict Behaviour Assessment Questionnaire: The
questionnaire was developed by the researcher by reviewing
the literature to investigate the conflict behaviours of the
children towards their parents and of the parents towards
their children (39). For the content validity of the form
prepared, the opinions of 3 experts, one faculty member of
psychiatry nursing and two child and adolescent psychiatry
physicians, were obtained. The questionnaire was finalized
considering their feedback. It consists of a parent form (20
items) and a child form (20 items for the mother, 20 items
for the father). Each item has two options, “yes” and “no”.
Both options cause a score increase in some items. A high
score indicates that many conflicts are experienced between
the child and his/her parent in both directions and that they
do not show appropriate behaviour during the conflict (39).

Satisfaction Questionnaire: This questionnaire was
prepared by the researcher by reviewing the literature in
order to determine the opinions and satisfaction levels of
the parents after the Triple P-Positive Parenting Program
(39). For the content validity of the form prepared, the
opinions of 3 experts, one faculty member of psychiatry
nursing and two child and adolescent psychiatry physicians,
were obtained. The questionnaire was finalized considering
the feedback from these expert opinions. It consists of
14 items, 11 closed-ended and 3 open-ended. The highest
score that can be obtained from the questionnaire is 77 and
the lowest score is 11. A high score indicates the parents'
satisfaction with the Triple P-Positive Parenting Program
(39).

HbA1C Level: HbATC levels of the children with T1D
were obtained from laboratory results before and after the
Triple P-Positive Parenting Program.

Intervention Program

The Triple P-Positive Parenting Program provides specific
information that helps parents who participate in the
program to encourage the development of their children,
reduce problematic behaviours, and reduce or eliminate
risky situations that endanger the health of the child. The
program, which is organized for the parents of children aged
0-12 years, consists of 8 sessions. First, four two-hour group
sessions are held for groups of 10-12 parents. After these
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sessions, three 15-30 minute-phone calls are conducted
with each parent and a final closing session is held (Session
8). Follow-up phone calls provide additional support to
parents who implement what they have learned in the
group sessions. The closing group session allows parents
to assess their progress and share their achievements. Both
parents (when conditions are appropriate) are encouraged
to participate (21,22,24).

Statistical Analysis

The data were evaluated using the 22.00 SPSS package
software. The significance level (Type 1Error) was determined
to be 0.05 in this study. The t-test was used to assess the
effect of the intervention on dependent groups.

Results

The descriptive characteristics of the parents included in
the research are given in Table I.

The parents scored 40.09 points from the Overprotection
subdimension of the Parental Attitude Research Instrument
(PARI) before the Triple P-Positive Parenting Program and
35.27 points after the program; 29.41 points from the
Democratic Approach/Ensuring Equality subdimension
before the training and 33.01 points after the training; 14.18
points from the Marriage Conflict subdimension before the
training and 12.07 points after the training; 34.66 points
from the Strict Discipline subdimension before the training
and 30.86 after the training (Table II).

There was a statistically significant difference found
between the pre- and post-training mean scores from
the subdimensions of overprotection (t=5.62 p=0.000),
Democratic Approach/Ensuring Equality (t=3.41 p=0.001),
Marriage Conflict (t=2.98 p=0.000), Strict Discipline (t=4.24
p=0.000). On the other hand, from the Denial of Housewife
Roles subdimension, the parents scored 28.79 before the
training and 27.23 after the training. When the pre- and
post-training mean scores from the Denial of Housewife
Roles subdimension (t=-0.72 p=0.52) were compared, there
was no statistically significant difference found (Table Il).

The score obtained from the SDQ was 15.81 before the
Triple P-Positive Parenting Program and 10.01 after the
program. According to the result of the t-test which was
conducted to evaluate whether there was a difference
between the scores of the adolescents from the SDQ before
and after the program, the difference between the two
mean scores was found to be statistically significant (t=7.79
p=0.000) (Table III).
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The score of the parents obtained from the general
health questionnaire was 5.45 before the Triple P-Positive
Parenting Program and 2.19 after the program. According

to the result of the t-test which was conducted to evaluate

whether there was a difference between the scores of the
parents from the general health questionnaire before and
after the program, the difference between the two mean
scores was found to be statistically significant (t=5.54
p=0.000) (Table IlI).

Table I. Descriptive characteristics of parents included in the The score of the parents obtained from the conflict
research behaviour questionnaire was X:13.18 before the Triple
Variables ‘ Number | % P-Positive Parenting Program and X:10.09 after the program.
Age According to the result of the t-test which was conducted to
25-35 years 18 563 evaluate whether there was a difference between the scores
36-45 years » 344 of the parents from the conflict behaviour questionnaire
before and after the program, the difference between the
46-55 years 3 9.3 . .
two mean scores was found to be statistically significant
>6-65 years - (p<0.05) (Table IIl).
Educational status . . .
The score of the children obtained from the conflict
Primary school graduate 4 12.5 behaviour questionnaire was X:14.10 before the Triple
Secondary school graduate 10 313 P-Positive Parenting Program and X:11.45 after the program.
High school graduate 15 46.9 According to the result of the t-test which was conducted
University graduate 3 93 to evaluate whether there was a difference between the
scores of the adolescents from the conflict behaviour
Post-graduate -
Occupational status Table Il. Mean scores of parents from the parental attitude
) research instrument subdimensions before and after the
Housewife 8 25
program
G t L 10 313 .
overnment emproyee Parental attitude Pre-test Post-test |t p
Retired 2 6.2 research X *SD X +SD
Worker n 344 instrument
subdimensions
Unemployed 1 31 .
Overprotection 40.09+8.31 35.27+6.04 | 5.62 | 0.000
Health status of parents .
Democratic 29.41£3.15 3.41 | 0.001
I received help in the last 6 months 21 65.6 approach/ensuring 33.01£3.12
lit
| did not receive help in the last 6 months 1l 344 equality
. c . .. Denial of housewife -0.72
Previous participation in a parenting training program roles 28.79+6.49 | 27.23+6.60 0.52
ves 0 0 Marriage conflict | 1418+3.67 | 12.07+377 | 2.98 | 0.000
No 32 100 Strict discipline 34.66+6.52 | 30.86+6.76 | 424 | 0.000
TOTAL 32 100 SD: Standard deviation

Table Ill. Mean scores of parents from the questionnaires before and after the program (n=32)

Questionnaires Pre-test Post-test t p
X *SD X +SD

Strengths and difficulties questionnaire 15.81£5.90 10.01+2.53 7.79 0.000
General health questionnaire 5.45+3.18 2.19+2.63 5.54 0.000
Conflict questionnaire (parent) 13.18+3.92 10.09+2.27 5.80 0.000
Conflict questionnaire (adolescent) 14.10+2.95 11.45+1.88 8.25 0.000
Satisfaction questionnaire - 73.80+2.87 -

HbA1C (mmole/mole) 8.17 7.92 -0.43 0.338

SD: Standard deviation

353



Arkan et al.
Triple P Program with Type-1Diabetes

questionnaire before and after the program, the difference
between the two mean scores was found to be statistically
significant (p<0.05) (Table Il1).

The HbA1C value of the children was 8.17 before the
Triple P-Positive Parenting Program and 7.92 after the
program. When pre- and post-training HbA1C values were
compared, no statistically significant difference was found
(t=-0.43 p=0.338) (Table III).

The parents’ level of satisfaction with the Triple
P-Positive Parenting Program was 73.80 out of a total score
of 77 (Table Il1).

Discussion

In this study, the Triple P-Positive Parenting Program
applied to the parents of children with TID led to a
significant improvement in the parental attitudes and
mental health levels of these parents, by reducing the
problematic behaviours of children and by reducing family
conflicts.

In this study, when the difference in the PARI score after
the Triple P-Positive Parenting Program was evaluated,
it was found that there was a significant decrease in the
subdimensions of Overprotection, Democratic Approach/
Ensuring Equality, Marriage Conflict, and Strict Discipline.
However, there was no difference was found in the Denial
of Housewife Roles subdimension. This suggests that
the Triple-P Positive Parenting Program may be beneficial
to the attitudes of those parents of children with TID
diagnoses. Considering related studies, two studies that
were conducted with the parents of children diagnosed with
T1D are worthy of mention. In the randomized controlled
study conducted by Westrupp et al. (30) in 2015 with 76
parents, it was found that there were significant changes
in the Over Reactivity subdimension of the Parenting scale
after the Triple P-Positive Parenting Program. In another
study conducted by Doherty et al. (31), it was determined
that there were positive differences in the attitudes of
parents after the Triple P-Positive Parenting Program applied
to those parents of adolescents aged 11-17 years with T1D.
These results indicate that the Triple P-Positive Parenting
Program reduces behavioural disorder (32), attention deficit
and hyperactivity disorder (34), anxiety disorder (33), and
dysfunctional parenting practices such as sending the child
to a Montessori school (35) and also increases positive or
democratic parental attitudes.

In our study, there was a significant decrease in the
SDQ scores of children after the Triple P-Positive Parenting
Program. This shows that the Triple-P Positive Parenting
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Program applied to the parents of children with T1D
diagnosis reduces the emotional and behavioural problems
of the children. This finding is similar to that in the study
conducted by Westrupp et al. (30) in 2015 and Doherty et
al. (31) in 2013 with the parents of children diagnosed with
T1D. In both studies, the problematic behaviour of children
and adolescents were found to decrease after the Triple-P
Positive Parenting Program.

Our study findings show similarity with those obtained
in other studies conducted on the Triple P Program with
different samples and by using SDQ (32,40-44). In the
study conducted by Arkan (32), which was the first study
on the Triple P-Positive Parenting Program in Turkey, in
the study conducted by Ozyurt (33) with the parents of
children diagnosed with anxiety disorder, in the randomized
controlled study conducted by Martin and Sanders (41)
in 2003, in the randomized controlled study conducted
by Leung et al. (43) in 2003 with 69 parents, in the study
conducted by Stallman and Ralph (45) in 2007, and in
the study conducted by Sanders et al. (42), which was
initiated as a large project in 2008 and conducted with
2,996 parents, it was found that the total score of the
children and adolescents from the difficulty subdimension
of SDQ decreased as was also the case in our study. When
the findings of these studies and our study are evaluated
together, it is suggested that the Triple P-Positive Parenting
Program is an effective and successful parent program
in reducing children’s behavioural and sensory problems.
Considering that the Triple-P Positive Parenting Program
improves parents’ self-efficacy, self-efficiency, and self-
control characteristics, it is very important to shape the
behaviours of parents and children together, strengthen the
self-efficacy perceptions of parents, and develop the self-
regulation skills of parents in the treatment of behavioural
and emotional problems of children and adolescents
(22,42,46).

Another important finding regarding parents was that
their General Health Questionnaire score was lower after
the Triple-P Positive Parenting Program. This result shows
that the stress and anxiety levels of the parents decreased
significantly after the program. Westruppet et al. (30)
evaluated the stress, anxiety and depression levels of parents
before and after the program separately and reported
that the anxiety and stress levels of parents decreased
noticeably. In the study conducted by Doherty et al. (31) in
2013, there was no statistically significant difference found
in the stress levels of parents after the program. Contrary
to the study conducted by Doherty et al. (31), regarding the
studies conducted on the Triple P Program with different
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samples in the world (47-49) and in Turkey (32-35), it is
seen that the program reduces parents’ stress, anxiety, and
depression levels. It is clearly seen that the Triple-P Positive
Parenting Program is more successful in reducing parents’
stress, anxiety, and depression levels compared to other
parent programs. This can be explained by the fact that the
Triple P-Positive Parenting Program meets mostly parents’
needs and strengthens parents more.

One important finding obtained in our study is that
the program reduces the tendency to have conflict both
in parents and children and reduces the level of family
conflicts. This finding is similar to those in two studies
conducted on the Triple P-Positive Parenting Program. In
the studies conducted by Westrupp et al. (30) in 2015 and
Doherty et al. (31) in 2013, the characteristics and quantity
of family conflict were evaluated with the Diabetes Family
Conflict scale. In both studies, it was revealed that there
was a significant difference in the level of conflict after
the program. Conflicts between the parents and the child
affect the treatment management of the child with T1D
negatively. Ending or reducing family conflicts is of great
importance for successful treatment management. These
results reveal that the Triple P-Positive Parenting Program is
highly effective in reducing the parents’ tendency to engage
in conflict with each other and also in reducing family
conflicts.

Another finding obtained in our study is that there was
no significant difference in the HbATC values of children
before and after the Triple P-Positive Parenting Program.
This result is similar to those obtained in the studies
conducted by Westrupp et al. (30) in 2015 and Doherty et
al. (31) in 2013. In both studies, it was found that there was
no difference in the HbA1C values of children at the 3, 6,
and 12" month follow-ups after the program. Both in our
study and in the studies conducted by Westrupp et al. (30)
and Doherty et al. (31), there was a decrease in the HbA1C
values of children; however, this decrease was not found to
be statistically significant.

Study Limitations

This study is important since it is the first study
conducted in Turkey in which the Triple P-Positive Parenting
Program was applied to the parents of children diagnosed
with T1D. However, besides the positive results revealed,
there are some limitations of the study. The main limitation
is the small sample size. Another limitation is the lack of
a randomized controlled study design. In light of these
preliminary results, future studies should be planned with
a randomly selected control group in order to show the

effectiveness of this parent program more strongly. In
addition, if possible, another parent program should be
applied to the control group in our country. The third
most important limitation is that no follow-up process
was planned in order to demonstrate the permanence
of the positive and healing effect of the program. Future
studies or a study with the current sample group should be
planned with at least a 6-month or 1-year follow-up. This
is important in terms of showing the long-term efficacy
determined in the literature for the Turkish sample.

Conclusion

In conclusion, it was determined that the Triple
P-Positive Parenting Program reduced the General Health
Questionnaire and PARI scores of the parents and the SDQ
and Conflict Behaviour Assessment Questionnaire scores
of the children with T1D. In addition, the parents’ level of
satisfaction with the program was high. Due to the many
factors affecting the HbATC level, the decrease in the HbA1C
value of the children was not at the desired level. These
results show that the Triple P-Positive Parenting Program
applied to the parents positively contributes to the mental
health of the family. Therefore, it is recommended to plan
new studies with a randomized controlled study design and
a larger sample, in which prospective follow-up sessions
are planned, to conduct research in which the results of the
Triple P-Positive Parenting Program and currently applied
programs in our country are compared, and to extend this
program throughout the country.
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ABSTRACT

Aim: Sport activities are among the most important causes of dental injuries. The prevalence of dental injuries is higher in children and in
contact sports and the use of mouthguards can reduce their incidence. The goal of this study was to determine the frequency and type of dental
injuries in child athletes and their parents’ awareness regarding the use of mouthguards.

Materials and Methods: A cross-sectional study was conducted on child athletes aged 7-13 years. The questionnaires were completed by
their parents. The questionnaire included questions on demographic data, type and history of sport activity, history of sports-related dental
injuries, type of dental injury, awareness on mouthguards, type of mouthguard used and problems during its use. Data analysis was done using
descriptive statistics and chi-square test. The level of significance was set at p<0.05.

Results: Three hundred fifty six child athletes with a mean age of 10.72+2.08 years participated in the study. The prevalence of dental injuries
during sport activity was 15.5% and was higher in boys (70.9%, 39 of 55) than in girls (29.09%, 16 of 55) (p=0.008). The most commonly affected
age was 12 years (38.2%). The dental injuries rates were as follows: mobility (58%), crown fracture (36.4%) and avulsion (5.6%). The rate of
awareness of the mouthguard was 48.6%, while the utilization rate was 23.9%.

Conclusion: According to our results, the rate of dental injuries among boys and full contact sport players are high and the most common
dental injury is mobility. The age and prevalence of dental injuries in young athletes in our study is not higher than has been reported in other
countries. The provision of proper mouthguards and regular use of them may possibly reduce the occurrence of dental injuries during sport
activity.

Keywords: Sports-related dental injuries, child athletes, mouthguard

Introduction

Sport plays an important role in a child’s health (1-3).
Sport activities are among the most important etiologic
factors of traumatic dental injuries (4,5). Given the daily
advancements made in sport activities, the risk of dental
injuries has risen among athletes (6). Sport activities
contribute to one third of dental injuries (2). The rate of
injury varies in different studies depending on the number,

location, age and type of sport activity (7,8). Contact
sports and children are more vulnerable to these injuries
(2,6,9-11). The most commonly prone age to sport-related
dental injuries are between 7 and 11 years of age (12-14). The
reason behind the increased incidence of dental injuries
in children is their inability to detect injurious situations
(15). Traumatic dental injuries not only occur during games,
but also during training and exercise. The severity and
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frequency of contact are among the main causes of these
injuries (16). There is an increased risk of dental injuries
in contact sports such as boxing, football, basketball and
hockey (3,16-18). The aftermath of these injuries can be the
loss of teeth; root resorption and/or ankylosis may even
occur in cases that have been treated. Subsequently, the
patient may constantly undergo procedures such as repair,
root treatment, implant, and the use of prostheses (16,19).
Dental injuries can have considerable social, psychological
and economic impacts (2,6). Treatment of dental injuries
leads to absence from work and school (20). Sport dentistry
deals with the prevention and treatment of activity/sport-
related dental injuries and oral diseases. This risk can be
reduced by the use of a mouthguard (2,21-23). Mouthguards
evenly distribute the force of the impact throughout the
mouth and thus reduce the impact of injury (2,18). Usually,
they are made of ethyl vinyl acetate, given its non-toxic
nature, elasticity, minimum humidity absorption, and easy
construction (2,24). When a mouthguard is not used, the
risk of injury increases by 1.6-1.9 times. Multiple review
studies have indicated that the use of a mouthguard reduces
injury to both the soft and hard tissues (2). Although many
studies have proven the positive and protective effect of
mouthguard use, it is compulsory in only a few sports (such
as: Boxing, martial arts, American football, ice hockey)
(6,25,26). Furthermore, there is no specific description
of the type of mouthguard that is to be used (27). To our
knowledge, data on the frequency of dental injuries and
awareness of mouthguard use among 7 to 13-year-old child
athletes in Hamadan (a city in west of Iran) is scarce. For this
reason, this study was conducted.

Materials and Methods

This cross-sectional study was conducted on 356 children
aged 7 to 13 years old practicing in organized sport activity
in Hamadan'’s sport centers. This study was approved by the
Ethics Committee of the Hamadan University of medical
science (IR.UMSHA.REC.1397.728) and was conducted for
a period of approximately 5 months from May2018 to
October 2018. Since the athletes were aged less than 16
years, their parents had to complete the questionnaires.

This study was conducted by the parents’ of child
athletes who agreed to participate in the study, and provided
informed consent. Children who were involved in different
types of sports (more than one) (n=26) and those who did
not provide informed consent (n=17) were excluded from
the study.

The questionnaire was based on studies conducted
earlier (2,5,16,19,28), and confidentiality was guaranteed

by keeping the participants’ names anonymous. The
questionnaire was comprised of three sections; the first
partincluded questions on age, gender, type of sport activity
and the duration of sport activity. The second part consisted
of questions on sports dental injury and in cases of having a
history of sports dental injuries; the time and type of injury,
the time of arrival at a medical center, the type of medical
center admitted to, returns to the clinic to examine the
healing process (follow up) and the duration of follow-up
visits. The third part included questions on the athletes’
level of awareness regarding the mouthguard, mouthguard
use, type of mouthguard used, difficulties faced during
mouthguard use, presence or absence of a mouthguard at
the time of injury, and the cause of injury if a mouthguard
had been used.

Therefore, the types of sports were classified based
on their extent of contact into the following groups:
Non-contact groups: gymnastics; limited-contact
sports: Volleyball, baseball; semi-contact sports: Karate,
taekwondo; full-contact sports: Soccer, wrestling, boxing,
judo (5,29-31). The time of treatment was classified into:
Acute treatment; a few hours after the injury, sub-acute
treatment; in the first 24 hours following injury, delayed
treatment; more than 24 hours after injury, and no
treatment (32).

Statistical Analysis

Statistical analysis was done with SPSS 21. Data were
presented as numbers and percentage (%). Data analysis
was done using descriptive statistics and chi-square test.
The level of significance was set at p<0.05.

Results

In total, 356 child athletes (age 7-13years) comprising
194 boys (54.5%) and 162 girls (45.5%) were included in the
study. The mean age of the participants in the study was
10.72+2.08 years.

The athlete’s characteristics are shown in Table I.

Fifty-five (15.4%) child athletes sustained dental injuries,
39 (70.9%) were male, and 16 (29.09%) were female
participants (p=0.008). The most commonly affected age
was 12 years old (38.2%). The prevalence of different injuries
in different sports included in order: Handball (16.4%);
boxing (16.4%); wrestling (14.5%); baseball (12.7%); soccer
(10.9%); judo (9.1%); volleyball (9.1%); taekwondo (5.5%);
gymnastics (3.6%) and karate (1.8%).

Among the 55 children with dental injuries, 49 of 55
had a history of sport activity of 1to 5 years. Forty-eight
children (87.3%) sustained injuries during training, and 7
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(12.7%) had sustained injuries during matches. Of these
injured participants, (18%) had not sought any treatment,
27 (49%) had received acute treatment, 12 (22%) had
received sub-acute treatment, and é (11%) had received
delayed treatment. Twenty-nine (64.4%) had visited public
medical centers and 16 (35.6%) had visited private dental
clinics. The time of admission based on the type of injury
is presented in Table Il. Forty-six (83.6%) of the injured
children had revisited the dentist for an evaluation of the
treatment process, and 9 (16.4%) had no follow-up.

The types of dental injuries based on contact sports are
presented in Table Ill. The most damage was seen in full-

contact sports (67.27%), and the most common injury was
mobility (83.3%).

There was a significant difference between the level
of awareness regarding mouthguards and their utilization
(p<0.001); 271 (76.1%) children did not use a mouthguard,
and 85 (23.9%) did (Table IV).

Among the 271 children who did not use mouthguards,
45 (16.6%) had sustained dental injuries, while only 10
(1.8%) of those who used a mouthguard had sustained
injuries. This difference was not statistically significant
(p=0.281). The association between mouthguard use and
experience of dental injuries is presented in Table V. The

Table I. Characteristics of participants with or without dental injury

Total Dental injuries Injured
Variable Non-injured n (%) | n (%) P
Boys 194 (54.5) 155 (51.5) 39 (70.9) 0.005
Gender Girls 162 (45.5) 146 (48.5) 16 (29.1)
Boys 10.73+2.18 11.59 (20.1) 10.51(79.9) 0.008
Age (mean £ SD) Girls 10.7141.95 10.63(9.9) 10.72 (90.1)
Soccer 43 (12) 37 (12.3) 6 (10.9) -
Baseball 31(8.7) 24 (8.0) 7(12.7)
Gymnastics 34 (9.6) 32(10.6) 2(3.6)
Taekwondo 31(8.7) 28(9.3) 3(5.5)
Karate 34 (9.6) 33 (11.0) 1(1.8)
Sport Wrestling 39 (11.0) 31(10.3) 8 (14.5)
Judo 28(7.9) 23(7.6) 5(9.7)
Handball 41(11.5) 32 (10.6) 9 (16.4)
Boxing 39 (11.0) 30 (10.0) 9 (16.4)
Volleyball 36 (10.1) 31(10.3) 5(9.1)
Non-contact sport 34 (9.6) 32(10.6) 2(3.6) 0.025
C Limited-contact 67 (18.8) 55 (18.3) 12 (21.8)
ontact sport Semi-contact sport 65 (18.3) 61(20.3) 4(73)
Full-contact sport 190 (53.4) 153 (50.8) 37 (67.3)
Experience (years) >1t0 <5 325 (913) 276 (91.7) 49 (89.1) -
P y >5 31(8.7) 25(8.3) 6 (10.9)
Training davs ber week <3 153 (43.0) 135 (44.9) 18 (32.7) 0.063
g days p >3 203 (57.0) 166 (55.1) 37 (67.3)
<3 217 (61.0) 188 (62.7) 29 (52.7) -
Training hours per day >3to <5 109 (30.6) 87 (29.0) 22 (40.0)
>5 29 (8.1) 25(8.3) 4(7.3)
Total 356 301 55 -

SD: Standard deviation

Table Il. Time of treatment and dental injury

Time of treatment

Type of injury No treatment Acute treatment Sub-acute treatment Delayed treatment
n (%) n (%) n (%) n (%)

Crown fracture 5(50.0) 7 (26) 4(33.3) 4(66.7)

Mobility 4 (40.0) 18 (66.6) 8 (66.7) 2(333)

Avulsion 1(10.0) 2(7.4) 0(0.0) 0(0.0)
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rate of using a mouthguard in sports where they are
mandatory is presented in Figure 1. The association between
the experience of dental injuries and mouthguard use in
sports where they are mandatory is presented in Table VI.

The most common type of mouthguard used was the
boil and bite type (67%); the next most common was the one
prepared by the dentist (custom fabricated) (28.4%); 4.6%
of the parents were unaware of the type of mouthguard
their children used. The problems children had while using
the mouthguard were as follows: difficulty breathing; pain
and discomfort in the mouth; and lack of beauty. Of those
children who had sustained injuries, 45 had not used a
mouthguard and 10 had used one. In the parents’ opinions,
the reason behind the injury in spite of mouthguard use was
its lack of suitability (58.8%) and the type used (41.2%).

Discussion

Sport causes dental and facial injuries, which can
be prevented through adequate training and the use of
protective tools (21). Based on this cross-sectional study,
the prevalence of dental injury in this age group was 15.4%.
Few studies have dealt with the prevalence of dental injuries
in child athletes.

Farcasiu et al. (6) reported this figure to be 14.36% in
children aged 10.24+1.97 years. Galic et al. (33) reported
this prevalence to be 13.5% in children from four contact
sports and aged 12.9+3.2 years. Tsuchiya et al. (5) reported
a rate of 13.3% in children with a mean age of 11 years (33).
The aforementioned studies’ findings are close to ours.
In a systematic review conducted by Azami-Aghdas et al.
(34), the prevalence of dental injuries among children was
reported to be 17.5%. Ozbay et al. (28) observed rate of
injury in 12+1.6-year-old children was 19.3%, a figure higher
than ours, which may be explained by examining the injury
as a whole, the athletes’ age and the type of sports played.

Between 6 to 12 years of age, the continuous development
of power movements becomes dominant, and the period of
development of delicate motor skills begins (35). Children
are more prone to dental injuries between the ages of 7
and 11 (36). Furthermore, the risk of injury increases with

age as the duration of exercise lengthens (37). In our study,
the most commonly injured age was the age of 12 years
(38.2%), which almost the same as those of studies conduct
by Naidoo et al. (38), Ozbay et al. (11), and Kececi et al. (19),
Naidoo et al. (38) also studied the occurrence of dental
injuries in school-going children aged 11 to 13 years, and
found that the most commonly affected age was 12 years.
Ozbay et al. (11) made a similar observation. Kececi et al.
(19) reported that the risk of injuries was greater at younger
ages (<12 years).

In line with other studies, the prevalence of dental
injuries was reported to be higher among boys than among
girls (8,28,39,40). This may be attributed to several factors,
such as, internal factors like biological differences, bodily
strength, weight and psychological traits, and environmental
factors, such as play management - including the coaching
style (5).

In our study, most injuries were sustained during
training (86.8%); Ozbay et al. (11) have also mentioned the
occurrence of dental injuries during matches.

At younger ages, the density of the alveolar bone is
lower, thus, luxation is common. Aging is associated with
anincrease in bone density. Moreover, the lower crown/root
ratio raises the possibility of crown fractures (41). The most
common dental injury in our study was mobility, which is
due to the lower alveolar bone density and root immaturity.
Rouhani et al. (16) examined dental injuries among young
athletes (20 to 30 year-olds) and also observed that the
most common dental injury was luxation; despite the
difference in the age group, the finding was similar to ours.
Galic, however, has reported avulsion as the most common
injury (33). Kececi et al. (19) observed that crown fractures
were the most common injury. Likewise, Farcasiu et al. (6)
reported enamel fractures as the most frequently occurring

Table IV. Relation between awareness and use of a mouthguard

Using mouthguard
Awareness Yes, n (%) No, n (%) P
Yes 74 (87.1) 99 (36.5) 0.001
No 1 (12.9%) 172 (63.5)

Table Ill. Type of dental injury with respect to level of contact in sport

Contact sport

Type of injury Total Non-contact Limited-contact Semi-contact Full-contact sport
sport n (%) sport n (%) sport n (%) n (%)

Crown fracture 20 (36.4) 1(5.6) 6 (33.3) 3(16.7) 10 (27.0)

Mobility 32(58) 1(3.0) 5 (15.6) 1(3.) 25 (83.3)

Avulsion 3(5.6) 0 1(33.3 0 2(6.7)
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Table V. Relation between mouthguard use and dental injures
Using Dental injuries p
mouthguard Non injured, n (%) | Injured, n (%)
Yes 75 (88.2) 10 (11.8) 0.281
No 226 (83.4) 45 (16.6)
80.0%" use
[ [N
— [Ovyes
60.0%"
H=
@
2 a
5 400%
o
20,0%-Alj I l I
0%~
taekwondo karateh wrestling judo boxing

mouthguard use

Figure 1. Rate of using mouthguards in sports where they are mandatory

Table VI. Relation between dental injuries and use of
mouthguards in sports where they are mandatory and other
sports

Using mouthguard
Type of sport P?ntal Total
injures Non (%) | Yesn (%)
Boxing
Yes 0 9 (23.07)
No 22 (78.57) 1(3.57)
Judo 28
Yes 4 (14.28) 1(3.57)
No 31(79.48) |0
Wrestling 39
Yes 8 (20.51) 0
No 24 (70.58) | 9 (26.47)
Karate 34
Yes 1(2.94) 0
No 23 (74.19) 5 (16.12)
Taekwondo 31
Yes 3 0
Other sports No 126 30 185

dental injuries. These differences may be attributed to the
type of dental system, bone density, type and extent of
force applied, and type of sport.

The greater the velocity and contact, the greater
the sport injury (2,6). In our study, dental injuries more
frequently occurred in full-contact sports, a finding similar
to those reached by Rouhani et al. (16) and Glendor (8)
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but contrary to Tsuchiya et al. (5) results, who did not
find a significant association between the type of contact
sport and the occurrence of injury. Raising awareness, the
existence of rules mandating the use of mouthguards in
high-risk sports and encouraging athletes to regularly use
mouthguards can reduce the rate of injury.

Reducing the episodes and severity of sport-related
dental injuries is the greatest goal of many sports; by
using protective gear, we can achieve this goal to some
extent. Unfortunately, mouthguard use is not mandatory
in many high-risk sports including basketball and soccer
(42). In our study, although 48.6% of parents were aware of
mouthguards, only 42.8% of their children used them. This
finding is similar to the results of the studies by Dursun et
al. (42), Rouhani et al. (16) and Tiwari et al. (21), wherein the
use of mouthguards was limited in spite of athletes being
aware of them. Parents should be informed of the risks of
dental injuries and their aftermaths and the advantages
of using suitable mouthguards (2). Many studies have
shown the protective effect of mouthguard use in reducing
injury (28,42-45), the provision of proper mouthguards
may possibly reduce the occurrence of TDI. However, there
is still insufficient evidence that planned intervention
is effective in reducing the prevalence or incidence of
sports-related injuries to the mouth and face, and much
remains to be elucidated regarding the attitude toward
and effective use of protective equipment (46). Although
the use of mouthguards had reduced injury, the difference
was statistically insignificant when compared to the group
that had not used mouthguards, which may be due to the
type of mouthguard used, a lack of awareness regarding its
replacement, structural changes and reduced efficacy over
time, and the avoidance of its continuous use throughout
sports such as during training. Sport coaches and dentists
can play a positive role in raising awareness about and the
use of mouthguards in athletes (21). Athletes need to be
informed about the type of mouthguard, their replacement
time, and the role of their thickness in preventing injury,
as thickness plays a major role in protecting teeth and the
surrounding tissues (47).

The participants of our study mostly used the boil and
bite type of mouthguard, similar to O’Malley et al. (2) study,
wherein two thirds of parents had reported their children
using this type of mouthguard. These mouthguards are
commonly used by children. Given the continuous oral
changes in mix dentition ages, there is a possibility for
remolding. Nevertheless, this type of mouthguard’s fit
may decline over time, which may limit its efficacy (26).
Thus, custom mouthguards are used by 4% of children,



Mojarad et al.
The Prevalence of Sports-related Dental Injuries

and policies should be regulated to make them available
and raise awareness on their usage (2). Our participants
experienced difficulties such as, difficulty breathing,
feelings of pain and discomfort and lack of beauty, which
were similar to the problems reported by Boffano et al.
(48), Ranalli (49) and Duddy et al. (50). In addition to the
aforementioned problems, they reported difficulty speaking
and changes in the mouthguard during its utilization, all of
which may be reduced by using the custom type (50,51).

Study Limitations

The limitation of our study was some parents’ poor
cooperation in the timely completion and handing over of
the questionnaires. The use of electronic questionnaires can
alleviate this problem to some extent.

Conclusion

According to our study, dental injuries were relatively
high among boys and full contact sport players. The most
commonly injured age and the prevalence of dental injuries
in child athletes are similar to other studies conducted.
Provision of proper mouthguards may reduce the occurrence
of dentalinjuries during sport activity. Educational programs
to increase awareness, improve knowledge, and promote
the use of proper mouthguards with young athletes and
their parents are needed.
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ABSTRACT

Transfusion-related acute lung injury (TRALI) is a non-cardiac pulmonary edema presenting with severe dyspnea, hypoxia and bilateral diffuse
infiltrates on chest X-ray. It usually occurs within the first 6 hours following the administration of plasma and plasma rich blood products.
Herein, we present a patient who developed TRALI shortly after plasmapheresis due to Hemolytic Uremic syndrome and exhibited a dramatic
response with early systemic steroid treatment.
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Introduction

Transfusion-related acute lung injury (TRALI) is
characterized by tachypnea, tachycardia, cyanosis and
dyspnea and it usually occurs within the first 6 hours
following the administration of plasma or plasma-rich blood
products. It is diagnosed by acute lung injury starting during
or within 6 hours of transfusion, lack of lung damage before
transfusion and the exclusion of other causes that may lead
to this condition (1). The incidence has been reported as 1
per 5,000 transfusions. Although it may develop due to all
blood products, it has been reported that the transfusion of
platelet suspensions which have been kept in a blood bank
for a long time or blood products containing more than
50 mL of plasma increase the risk (2). Within transfusion
reactions, it is the fourth most common one and also it
is the third most common cause of mortality (3). TRALI is

rarely diagnosed because it is often not considered among
the preliminary diagnoses by clinicians.

Case Report

A 7-year-old girl with a history of recurrent diarrhea
with bloody mucus every 15 minutes (20 times a day),
and therefore being treated with metronidazole, was
referred to us because of fatigue, skin color paleness
and impaired renal function tests, although her diarrhea
complaint regressed on the 3 day. When the patient
arrived, there were no pathological findings except for a
lethargic and pale appearance in physical examination.
Blood tests revealed haemoglobin: 9.6 g/dL, Hematocrit:
28%, mean corpuscular volume: 76.7 fL, white blood cells:
10,680/mm?, PL: 81,000/mm?, urea: 161 mg/dL, creatinine:
4.9 mg/dL, urea nitrogen: 75 mg/dL, uric acid: 9.5 mg/dL,
total serum bilirubin: 1T mg/dL, indirect bilirubin: 0.8 mg/
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dL, lactace dehydrogenase: 2,085 IU/L, albumin: 3.4 g/dL,
total protein: 5.5 g/dL, alamine aminotransferase: 32 IU/L,
aspartate aminotransferase: 104 IU/L. Serum electrolytes
and venous blood gases were as follows; Na: 129 mEq/L,
CL: 99 mEq/L, K: 4 mEq/L, Ca: 8 mg/dL, pH: 7.33, and HCO,;:
19.5 mmol/L, respectively. Direct Coombs test was negative.
Urine analysis revealed the following: density: 1,024, pH: 5,
protein (+++), blood (+++). With the thrombocytopenia,
hemolytic anemia and renal failure triad, and also previous
complaints of bloody diarrhea, low hemoglobin and
platelet counts, and peripheral blood smear findings (35%
spherocytes and schistocytes), Hemolytic Uremic syndrome
(HUS) was diagnosed. The stool culture and shiga toxin
producing E. coli were negative in the enteric bacterial panel.
ADAMTS 13 activity level was detected to be normal at 94%.
Plasmapheresis and hemodialysis were planned with the
preliminary diagnosis of atypical HUS. Blood was sent for
mutation analyzes for atypical HUS. On the second day of
hospitalization, the patient underwent hemodialysis for 30
minutes. Pre-hemodialysis biochemistry revealed creatinine:
5.22 mg/dL, urea:166 mg/dL and uric acid: 8.8 mg/dL. After
hemodialysis, they reduced as follows: creatinine: 4.27 mg/
dL, urea: 110 mg/dL, uric acid: 5.2 mg/dL. One day later,
plasmapheresis was performed with 4 units of fresh frozen
plasma. There was no problem during plasmapheresis.
However, one hour later, the patient developed respiratory
distress, tachypnea, tachycardia and desaturation. The
patient was provided with 6-10 L/min oxygen support. On
physical examination, respiratory sounds were equal in both
hemi thorax, but diminished bilaterally, rales-rhonchus was
not detected, heart beats were rhythmic, and there were
no murmur or other additional sounds and no edema-acid
or hepatomegaly. Bilateral diffuse irregular reticulonodular
infiltrates were detected on PA chest X-ray (Figure 1). Sudden
respiratory failure after plasmapheresis was thought to be
due to TRALI. Methylprednisolone (10 mg/kg/day) was

Figure 1. Chest X-Ray soon after plasmapheresis during respiratory
distress
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administered intravenously for 2 days. During follow-up,
respiratory distress regressed, oxygen necessity decreased
and mechanical ventilation was not needed. Infiltrations
regressed on PA chest X-ray (Figure 2). Monitoring with
hemodialysis continued in the patient while respiratory
distress regressed. Plasmapheresis was not repeated.

Discussion

Transfusion-related acute lung injury is a serious
complication of blood products transfusion and is one of
the most common causes of transfusion-related deaths. As
clinicians do not consider this complication as a preliminary
diagnosis, and therefore it is often not diagnosed, the actual
frequency is not known but it is estimated to be 1 per 5,000
transfusions (4). Diagnosis is made by the development
of acute lung injury during or within the first six hours
of transfusion, the absence of acute lung injury prior to
transfusion and the presence of risk factors that may lead
to this condition (5).

TRALI is a non-cardiac pulmonary edema with severe
dyspnea, hypoxia and bilateral diffuse infiltrations on chest
X-ray. ThemechanismofTRALIhasnotbeenclearly explained.
According to the most accepted theory; the alloantibodies
(anti-HLA class | and I, antineutrophil antibodies) from
the donor activate the recipient’s neutrophils, monocytes
and tissue macrophages after the transfusion of plasma-
containing blood products. Activation of granulocytes
initiates capillary damage, increases permeability and the
inflammatory process. Fluid filling occurs in the alveolar
space due to diffuse alveolar capillary damage. The detection
of anti-HLA or anti-neutrophil antibodies is helpful in
diagnosis (6).

Another theory suggests that biologically active lipids
such as phosphatidylcholine released by the breakdown of
cellular components in stored blood are also effective in TRALI

Figure 2. Chest X-ray taken 48 hours after plasmapheresis
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formation and that such lipids binding to “platelet activating
factor” receptors cause damage to the pulmonary bed (7).

In this case, there was no respiratory distress prior to
plasmapheresis and there was no other reason to explain
acute lung injury that developed immediately after the
procedure. Causes of cardiogenic pulmonary edema such
as transfusion associated circulatory overload (TACO),
congestive heart failure and myocardial infarction should
be ruled out in patients with a possible diagnosis of TRALI
(8). TACO with findings such as transient volume increase
with transfusion, dyspnea, increased respiratory rate,
hypoxemia and jugular venous fullness is the most confused
situation with TRALI (9). Clinical signs of dyspnea, cyanosis,
orthopnea, severe headache, hypertension and newly
developing congestive heart failure during or immediately
after transfusion are suggestive of the possibility of TACO. In
the first evaluation of the patient, the presence of fullnessin
the jugular vein, gallop rhythm, and S3 should be checked. In
our patient, plasmapheresis was performed with 4 units of
TDP, and after 1 hour, next to observed respiratory distress,
physical examination did not reveal hypertension, heart
beats were rhythmic, there was no murmur or additional
sounds, no signs of rapidly-developing coronary failure
such as edema-acid-hepatomegaly, and no pathology in her
electrocardiography (ECG). Oxygen supplementation was
started with a mask and 10 mg/kg/day methylprednisolone
was given intravenously for 2 days. Due to the rapid recovery
of clinical findings within 24-48 hours, the absence of
ischemia on ECG or dynamic troponin changes or other
cardiac causes, our case was diagnosed as TRALI.

Since there is no specific treatment for TRALI, the main
component of patient management is symptomatic and
supportive treatment. As soon as the diagnosis of TRALI is
considered, transfusion should be terminated immediately.
Oxygen and hemodynamic support should be given. Some
patients may require mechanical ventilation. The key to
the management of these patients is the treatment of
hypoxemia. Fluid therapy is also important for hypovolemia
and hypotension and vasopressor agent support may
be required. Therefore, diuretics should be avoided. The
advantages or disadvantages of steroids have not been
clarified (10). However, we think that in our case, we
received a dramatic response to steroid treatment which
was initiated as soon as symptoms began. After supportive
therapy in TRALI, 80% of patients had symptom regression
within the first 96 hours while 20% required long-term
supportive care. The mortality rate has been estimated to
be 5-10%. In our case, radiological and clinical improvement
was achieved within 48 hours with respiratory-hemodynamic
support and systemic steroid treatment.

Conclusion

Transfusion-related acute lung injury should be kept
in mind in cases of acute respiratory distress during or
immediately after transfusion of blood products containing
plasma and if the transfusion is still in progress, it should be
terminated immediately.
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