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ABOUT THIS JOURNAL

The Journal of Neurobehavioral Sciences (J Neuro
Behav Sci) is a peer-reviewed open-access neuroscience
journal without any publication fees. All editorial costs
are sponsored by the Uskidar University Publications
and the Foundation of Human Values and Mental Health.
Each issue of the Journal of Neurobehavioral Sciences
is specially commissioned, and provides an overview of
important areas of neuroscience from the molecular to the
behavioral levels, delivering original articles, editorials,
reviews and communications from leading researchers
in that field. JNBS is published electronically and in the
printed form 3 times a year by Uskudar University. The
official language of INBS is English. However, starting from
2017, our board agreed upon accepting selective Turkish
articles that make significant impact to the neuroscience
literature. Therefore, we encourage researchers to also
submit their articles written also in Turkish language.
Our editorial office provide Turkish abstracts in addition
to English for each article. Please visit our university
webpage for instructions written in Turkish language
(http://uskudar.edu.tr/tr/dergi/4/jnbsdergileri).

Aims & Scope

JNBS (J. Neuro. Behav. Sci ) is a comprehensive scientific

journal in the field of behavioral sciences. It covers
many disciplines and systems (eg neurophysiological,
neuroscience systems) with behavioral (eg cognitive
neuroscience) and clinical aspects of molecules (eg
molecular neuroscience, biochemistry), and computational
methods in health.

The journal covers all areas of neuroscience with an
emphasis on psychiatry and psychology as long as the
target is to describe the neural mechanisms underlying
normal or pathological behavior. Pre-clinical and
clinical studies are equally acceptable for publication.
In this context; the articles and treatment results of
computational modeling methods of psychiatric and
neurological disorders are also covered by the journal.

JNBS emphasis on psychiatric and neurological disorders.
However, studies on normal human behavior are also
considered. Animal studies and technical notes must have
a clear relevance and applicability to human diseases.
Case Reports including current neurological therapies or
diagnostic methods are generally covered by JNBS.

Besides; The scope of JNBS is not limited to the above-
mentioned cases, and publications produced from the
interdisciplinary studies established in the following fields
and with the behavioral sciences are included in the
studies that can be published in JNBS.

e Cognitive neuroscience

e Psychology

e Psychiatric and neurological disorders

e Neurophysiology

e System neuroscience

e Molecular neuroscience

e Computational Neuroscience

e Neuromodulation, Neurolinguistic, Neuromarketing

e Biochemistry

e Computational and simulation methods
interdisciplinary applications in medicine

e Artificial Intelligence (AI) and interdisciplinary
applications in medicine

e Brain imaging

e In vivo monitoring of electrical and biochemical
activities of the brain

e Molecular Biology

e Genetics

e Bioinformatics

e  Psychiatric Nursing

and

The average time from delivery to first decision is less
than 30 days.

Accepted articles are published online on average on 40
working days prior to printing, and articles are published
in print at 3-6 months after acceptance. Please see our
Guide for Authors for information on article submission. If
you require any further information or help, please email
us (jnbs@uskudar.edu.tr)

Editor-in-Chief: Nevzat Tarhan
Co-Editor: Hiseyin Ozan Tekin
Publication Editors/Yazi Isleri Editérleri:
Zeyneb Uylas Aksu (Istanbul, Turkey)
Zeynep Gumis (Istanbul, Turkey)

Inci Kahraman (istanbul, Turkey)
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INTRUCTIONS FOR AUTHORS

Instructions for Authors

Prior to submission, please carefully read and follow
the submission guidelines entailed below. Manuscripts
that do not conform to the submission guidelines may be
returned without review.

Submission

Submit manuscripts electronically (.doc format with
including all figures inside) via the online submission
system of our website (www.jnbs.org or www.scopemed.
org/?sec=dgfa&jid=34).

Assoc. Prof. Dr. Huseyin Ozan Tekin, PhD
Co-Editor, Journal of Neurobehavioral Sciences
Department of Psychology

Uskudar University
Altunizade Mh., Haluk Turksoy Sk No: 14,
Istanbul-Turkey

General correspondence may be directed to the Editor’s
Office.

In addition to postal addresses and telephone numbers,
please supply electronic mail addresses and fax numbers,
if available, for potential use by the editorial and
production offices.

Masked Reviews

Masked reviews are optional and must be specifically
requested in the cover letter accompanying the
submission. For masked reviews, the manuscript must
include a separate title page with the authors’ names and
affiliations, and these ought not to appear anywhere else
in the manuscript.

Footnotes that identify the authors must be typed on a
separate page.

Make every effort to see that the manuscript itself
contains no clues to authors’ identities. If your manuscript
was mask reviewed, please ensure that the final version
for production includes a byline and full author note for
typesetting.

Types of Articles

Brief Reports, commentaries, case reports and mini-
reviews must not exceed 4000 words in overall length.
This limit includes all aspects of the manuscript (title
page, abstract, text, references, tables, author notes and
footnotes, appendices, figure captions) except figures.
Brief Reports also may include a maximum of two figures.

For Brief Reports, the length limits are exact and must
be strictly followed.

Regular Articles typically should not exceed 6000 words
in overall length (excluding figures).

Reviews are published within regular issues of the INBS
and typically should not exceed.

10000 words (excluding figures)

Cover Letters
All cover letters must contain the following:

A statement that the material is original —if findings
from the dataset have been previously published or are
in other submitted articles, please include the following
information:

*Is the present study a new analysis of previously
analyzed data? If yes, please describe differences in
analytic approach.

*Are some of the data used in the present study being
analyzed for the first time? If yes, please identify data
(constructs) that were not included in previously published
or submitted manuscripts.

*Are there published or submitted papers from this data
set that address related questions? If yes, please provide
the citations, and describe the degree of overlap and the
unique contributions of your submitted manuscript.

*The full postal and email address of the corresponding
author;

*The complete telephone and fax numbers of the same;

*The proposed category under which the manuscript
was submitted;

*A statement that the authors complied with APA ethical
standards in the treatment of their participants and that
the work was approved by the relevant Institutional

Review Board(s).
*Whether or not the manuscript has been or is posted
on a web site;

*That APA style (Publication Manual, 6th edition) has
been followed;

*The disclosure of any conflicts of interest with regard to
the submitted work;

*A request for masked review, if desired, along with a
statement ensuring that the manuscript was prepared in
accordance with the guidelines above.

*Authors should also specify the overall word length of
the manuscript (including all aspects of the manuscript,
except figures) and indicate the number of tables, figures,
and supplemental materials that are included.
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INTRUCTIONS FOR AUTHORS

Manuscript Preparation
Prepare manuscripts according to the Publication Manual
of the American Psychological Association (6th edition).

Review APA’'s Checklist for Manuscript Submission
before submitting your article. Double-space all copy.
Other formatting instructions, as well as instructions
on preparing tables, figures, references, metrics, and
abstracts, appear in the Manual.

Below are additional instructions regarding the

preparation of display equations and tables.

Display Equations
We strongly encourage you to use MathType (third-party
software) or Equation

Editor 3.0 (built into pre-2007 versions of word) to
construct your equations, rather than the equation
support that is built into Word 2007 and Word 2010.
Equations composed with the built-in Word 2007/Word
2010 equation support are converted to low-resolution
graphics when they enter the production process and
must be rekeyed by the typesetter, which may introduce
errors.

To construct your equations with MathType or Equation
Editor 3.0:

Go to the Text section of the Insert tab and select Object.

Select MathType or Equation Editor 3.0 in the drop-down
menu.

If you have an equation that has already been produced
using Microsoft Word 2007 or 2010 and you have access
to the full version of MathType 6.5 or later, you can convert
this equation to MathType by clicking on MathType Insert
Equation. Copy the equation from Microsoft Word and
paste it into the MathType box. Verify that your equation
is correct, click File, and then click Update. Your equation
has now been inserted into your Word file as a MathType
Equation.

Use Equation Editor 3.0 or MathType only for equations
or for formulas that cannot be produced as word text
using the Times or Symbol font.

Tables

Use Word’s Insert Table function when you create tables.
Using spaces or tabs in your table will create problems
when the table is typeset and may result in errors.

Abstract and Keywords
All manuscripts must include an English abstract
containing a maximum of 250 words typed on a separate

page. After the abstract, please supply up to five keywords
or brief phrases. For the Turkish native speakers JNBS also
requires a Turkish version of the abstract and keywords.
However this rule does not apply to non-native speakers
and our translation office will include the Turkish abstract
free of charge.

References

List references in alphabetical order. Each listed reference
should be cited in text (Name, year style), and each text citation
should be listed in the References section.

In-text Citations

e For two or fewer authors, list all author names (e.g. Brown
& Tas, 2013). For three or more authors, abbreviate with ‘first
author’ et al. (e.g. Uzbay et al., 2005).

e Multiple references to the same item should be separated with
a semicolon (;) and ordered chronologically. References by the
same author in the same year should be differentiated by letters
(Smith, 2001a; Smith, 2001b).

e Cite articles that have been accepted for publication as ‘in

press’, include in the reference list.

e Cite unpublished work, work in preparation, or work under
review as ‘unpublished data’ using the author’s initials and
surname in the text only; do not include in the reference section

The Reference Section:

e Journal Article:

Hughes, G., Desantis, A., & Waszak, F. (2013). Mechanisms of
intentional binding and sensory attenuation: The role of temporal
prediction, temporal control, identity prediction, and motor
prediction. Psychological Bulletin, 139, 133-151. http://dx.doi.
org/10.1037/a0028566

e Authored Book:

Rogers, T. T., & McClelland, J. L. (2004). Semantic cognition:
A parallel distributed processing approach. Cambridge, MA: MIT
Press.

e Chapter in an Edited Book:
Gill, M. J. & Sypher, B. D. (2009). Workplace incivility and
organizational trust.

In P. Lutgen-Sandvik & B. D. Sypher (Eds.), Destructive
organizational communication: Processes, consequences, and
constructive ways of organizing (pp. 53-73). New York, NY:
Taylor & Francis.

Figures

Graphics files are welcome if supplied as Tiff, EPS, or PowerPoint
files. Multipanel figures (i.e., figures with parts labeled a, b, c, d,
etc.) should be assembled into one file.

The minimum line weight for line art is 0.5 point for optimal
printing.
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PUBLICATION ETHICS AND PUBLICATION MALPRACTICE
STATEMENT (ETHICAL GUIDELINES FOR PUBLICATION)

The publication of an article in the peer-
reviewed journal JNBS is an essential
building block in the development of
a coherent and respected network of
knowledge. It is a direct reflection of the
quality of the work of the authors and
the institutions that support them. Peer-
reviewed articles support and embody
the scientific method. It is therefore
important to agree upon standards
of expected ethical behaviour for all
parties involved in the act of publishing:
the author, the journal editor, the peer
reviewer, the publisher and the society
of society-owned or sponsored journals.

Uskudar University, as publisher of the
journal, takes its duties of guardianship
over all stages of publishing extremely
seriously and we recognise our ethical
and other responsibilities.

We are committed to ensuring that
advertising, reprint or other commercial
revenue has no impact or influence on
editorial decisions. In addition, Editorial
Board will assist in communications with
other journals and/or publishers where
this is useful to editors. Finally, we are
working closely with other publishers
and industry associations to set
standards for best practices on ethical
matters, errors and retractions - and
are prepared to provide specialized legal
review and counsel if necessary.

Duties of authors

(These guidelines are based on
existing COPE’s Best Practice Guidelines
for Journal Editors.)

Reporting standards

Authors of reports of original research
should present an accurate account
of the work performed as well as an
objective discussion of its significance.
Underlying data should be represented
accurately in the paper. A paper should
contain sufficient detail and references
to permit others to replicate the work.
Fraudulent or knowingly inaccurate
statements constitute unethical
behavior and are unacceptable. Review
and professional publication articles
should also be accurate and objective,
and editorial ‘opinion” works should be
clearly identified as such.

Authors are required to state in writing
that they have complied with the
Declaration of Helsinki Research Ethics
in the treatment of their sample, human
or animal, or to describe the details of
treatment.

Data access and retention

Authors may be asked to provide the
raw data in connection with a paper for
editorial review, and should be prepared
to provide public access to such data
(consistent  with the  ALPSP-STM
Statement on Data and Databases),
if practicable, and should in any event
be prepared to retain such data for a
reasonable time after publication.

Originality and plagiarism

The authors should ensure that they
have written entirely original works, and
if the authors have used the work and/
or words of others, that this has been
appropriately cited or quoted.

Plagiarism takes many forms, from
‘passing off’ another’s paper as the
author’s own paper, to copying or
paraphrasing substantial parts of
another’s paper (without attribution),
to claiming results from research
conducted by others. Plagiarism in all its
forms constitutes unethical publishing
behavior and is unacceptable.

Multiple, redundant or concurrent
publication

An author should not in general publish
manuscripts describing essentially the
same research in more than one journal
or primary publication. Submitting
the same manuscript to more than
one journal concurrently constitutes
unethical publishing behavior and is
unacceptable.

In general, an author should not submit
for consideration in another journal a
previously published paper. Publication
of some kinds of articles (e.g. clinical
guidelines, translations) in more than
one journal is sometimes justifiable,
provided certain conditions are met.
The authors and editors of the journals
concerned must agree to the secondary
publication, which must reflect the same
data and interpretation of the primary
document. The primary reference must
be cited in the secondary publication.
Further detail on acceptable forms of
secondary publication can be found at
www.icmje.org.

Acknowl ment of r

Proper acknowledgment of the work of
others must always be given. Authors
should cite publications that have been
influential in determining the nature
of the reported work. Information
obtained privately, as in conversation,
correspondence, or discussion with third
parties, must not be used or reported

without explicit, written permission
from the source. Information obtained
in the course of confidential services,
such as refereeing manuscripts or grant
applications, must not be used without
the explicit written permission of the
author of the work involved in these
services.

Authorship of the paper

Authorship should be limited to those
who have made a significant contribution
to the conception, design, execution,
or interpretation of the reported study.
All those who have made significant
contributions should be listed as co-
authors. Where there are others who
have participated in certain substantive
aspects of the research project, they
should be acknowledged or listed as
contributors.

The corresponding author should
ensure that all appropriate co-authors
and no inappropriate co-authors are
included on the paper, and that all co-
authors have seen and approved the
final version of the paper and have
agreed to its submission for publication.

Hazards and human or animal subjects
If the work involves chemicals,
procedures or equipment that have
any unusual hazards inherent in their
use, the author must clearly identify
these in the manuscript. If the work
involves the use of animal or human
subjects, the author should ensure that
the manuscript contains a statement
that all procedures were performed
in compliance with relevant laws and
institutional guidelines and that the
appropriate institutional committee(s)
has approved them. Authors should
include a statement in the manuscript
that informed consent was obtained for
experimentation with human subjects.
The privacy rights of human subjects
must always be observed.

Disclosure and conflicts of interest

All authors should disclose in their
manuscript any financial or other
substantive conflict of interest that might
be construed to influence the results
or interpretation of their manuscript.
All sources of financial support for the
project should be disclosed.

Examples of potential conflicts of
interest which should be disclosed
include employment, consultancies,
stock ownership, honoraria, paid
expert testimony, patent applications/
registrations, and grants or other
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funding. Potential conflicts of interest
should be disclosed at the earliest stage
possible.

Fundamental errors in published works

When an author discovers a significant
error or inaccuracy in his/her own
published work, it is the author’s
obligation to promptly notify the journal
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ZEHIRLENMELER: NEDEN SUISIT, NEDEN KADINLAR?
INTOXICATIONS: WHY SUICIDE, WHY WOMEN ?

Oner Avinca™, Abdullah Sen, Yenal Karakog, Omer Damar, Mahmut Tas

0z

Zehirlenmeler tarihsel siire¢ boyunca toplumlan yakindan ilgilendiren sorunlarin basinda gelmistir(Chirasirisap K et al.1992).
Paracelsus’un “her madde zehir dzelligi gdsterebilir ancak ilag ile zehri birbirinden ayiran maddenin dozudur” ifadesi her maddenin
zehir ozelligi tasiyabilecegini gdstermektedir(Rendell M et al.1978). Yirminci yiizyilin son yarisinda meydana gelen gelismeler,
etkinlidi oldugu kadar bircok zarari olan cok sayida ilaci tibbin kullanimina sunmustur. Bu calisma S.B.0 Gazi Yasargil Egitim
Arastirma Hastanesi acil servis klinigine Ocak 2013 ve Temmuz 2018 tarihleri suicid amach basvurular geriye doniik incelendi.
Cahigmaya 890 hasta alindi, hastalar cinsiyetlerine, suicid girisimi dncesi psikiyatrik tan1 ge¢misi olup olmadigina ve suicid
girisiminde medeni durumlarinin etkili olup olmadigini belirlemek maksadiyla gruplar belirlendi. Arsiv bilgilerine ulasiimayan,
basvuru bilgileri eksik ya da tam olmayan hastalar arastirmaya dahil edilmemistir.

Kategorik degiskenlerin birbiri ile karsilastiriimasinda Pearson Chi-Square testi kullanildi. Nicel degiskenler ortalama+S$S(Standart
Sapma) seklinde gosterilirken kategorik degiskenler ise n(%) olarak gosterildi. P degeri 0,05 ten kiiciik anlamli kabul edildi.

Anahtar Kelimeler: acil servis, intihar, zehirlenmeler

Abstract

Throughout the history, intoxications are among the issues that concern society closely. Each substance can carry a poisonous
property in accordance with the following quote of Paracelsus:” All things are poisons for there is nothing without poisonous
qualities. It is only the dose which makes a thing poison. Developments that have occurred in the last half of the twentieth century
have offered the use of many drugs that are effective yet harmful. In this study, Patients with suicide attempt that applied to
the S.B.U Gazi Yagargil Training and Research Hospital emergency department between January 2013 and July 2018 were
retrospectively reviewed.890 patients were included in the study. Groups were determined to determine whether patients had
a history of psychiatric diagnosis before suicide attempt, genders and marital status were effective in suicide attempts. Patients
whose archive information could not be reached and patients with incomplete information were not included in the research.

Pearson Chi-Square test was used to compare categorical variables.Quantitative variables were shown as mean = SD (Standard
Deviation) whereas categorical variables were shown as n (%).P value less than 0.05 was considered significant.

Keywords: emergency department ,suicide, intoxications
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1. Giris

Intihar, diinya genelinde ergenler arasinda en yaygin
Uglncl 6lim nedenidir ve zehirlenme, intihar girisiminin
6nde gelen ydntemidir (Finkelstein Y et al.2015).
Zehirlenmeler tarihsel slire¢ boyunca toplumlari yakindan
ilgilendiren sorunlarin basinda gelmistir(Chirasirisap
K et al.1992). Paracelsus’un “her madde zehir 6zelligi
gosterebilir ancak ilag ile zehri birbirinden ayiran
maddenin dozudur” ifadesi her maddenin zehir 6zelligi
tasiyabilecegini gostermektedir(Yilmaz A et al.2006).
Yirminci ylazyilin son yarisinda meydana gelen gelismeler,
etkinligi oldugu kadar zarari da olan pek cok ilaci tibbin
kullanimina dahil etmistir. Bununla birlikte sanayilesme
ve teknolojik gelismeler ile insan hayatina sayisiz ilag ve
kimyasal girmistir. Zehirlenmeler ciddi tedavi gerektiren
ve her gln biraz daha 6nemi artan acil durumlardir.
(Krenzelok Ep et al.2000;Suchard Jr et al.2002).Gelismis
Ulkelerde intihar amagli veya kaza sonucu meydana gelen
zehirlenmelerin yilhik insidansi %0.02-0.93 arasinda
dedismektedir ve dinyada her yil artmaya devam
etmektedir (Meredith Tj 1993). intihar vakalari Amerika
Birlesik Devletleri'nde en sik onuncu 6lim sebebidir. Son
on yilda % 16 artmistir. intiharlar en sik zehirlenmeler
sonucu meydana gelmektedir. Daha o6lumcul olan diger
sebeplerin aksine zehirlenme ile gerceklesen intiharlarda
hayatta kalma orani daha ylksektir buda hastalarin
yasamis olduklari travmatik sitrecten dolayi ikincil bir
intihar girisim olasiligini azaltmaktadir(Finkelstein, Y et
al.2015).

2.Materyal ve Metod
2.1.Calisma Alani Ve Popiilasyon

Bu calisma S.B.U Gazi Yasargil Eg§itim Arastirma
Hastanesi acil servis klinigine Ocak 2013 ve Temmuz 2018
tarihleri suisit amagli basvurular geriye dénik incelendi.
Calismaya 890 hasta alindi, hastalar cinsiyetlerine, suisit
girisimi Oncesi psikiyatrik tani gegmisi olup olmadigina
ve suisit girisiminde medeni durumlarinin etkili olup
olmadigini belirlemek maksadiyla gruplar belirlendi.

2.2.Dislama Kriterleri

Arsiv bilgilerine ulasilmayan, basvuru bilgileri eksik ya
da tam olmayan hastalar arastirmaya dahil edilmemistir.

2.3. Veri Toplama ve Olgiimler

Vakalarin cinsiyet ve yas, suisit sekilleri (ilag ve haplarla,
kimyasal maddelerle, atesli silah yaralanmalar trafik
kazalari, suda bogulmalar ve asilmalar) bakildi. Hastalarin
medeni durumu (evli, bekar, bosanmis), daha 6ncesinde
suisit girisimi olup olmamasi incelendi. Vakalarin ailesinde
psikiyatrik hasta varhidi ailede suisit girisim varlidi,
hastanin psikiyatrik tedavi gegmisi incelendi. Arastirma
protokolii, Sadlik Bilimleri Universitesi Gazi Yasargil
Egitim ve Arastirma Hastanesi Klinik Arastirmalar Etik
kurulu tarafindan gézden gegirildi ve onaylandi. Calisma
Helsinki Deklarasyonuna gére yapildi.

2.4.istatistiksel Analiz

Kategorik degiskenlerin birbiri ile karsilastiriimasinda
Pearson Chi-Square testi kullanildi. Nicel dediskenler
ortalamaxSS(Standart Sapma) seklinde gosterilirken
kategorik degiskenler ise n(%) olarak gosterildi. P degeri
0,05 ten kiguk anlamh kabul edildi.

3.Bulgular

Hastanemiz acil servis klinigine Ocak 2013 ve Temmuz
2018 tarihleri arasinda suisit nedeniyle basvuran 890
hasta geriye donlk olarak incelendi. Bu vakalarin 312’si
(%35,1) erkek, 578 (%64,90) vaka kadindi. Vakalarin
yas araligi 16 ile 80 arasindaydi. Yas ortalamasi 25,38
+ 8,742 idi. Suisit girisim sekli bakimindan vakalari
dederlendirdigimizde ilag ve benzeri maddeler ile suisit
girisiminin daha fazla oldugunu asi, suda bogulma nedeni
ile intihar girisimlerinin daha az oranda goruldigiana tespit
ettik. Hastalarin medeni durumlarina inceledigimizde,
suisit girisimi nedeni ile acil servisimize gelen vakalarin
cogunlugunu 566 (%63,5) evli bireyler olusturmakta
idi. Vakalar tekrarlayan intihar girisimleri bakimindan
dederlendirildiginde, ©6ncesinde intihar girisimi olan
bireylerin sayilarinin kadin cinsiyette daha fazla oldugunu
ve ayrica tim gelen vakalar arasinda tekrar suisit
girisiminin ilk kez suisit girisimine oranla daha yuksek
oldugunu tespit edildi. Acil servisimize suisit girisimi nedeni
le basvurmus 480(%53,9) hastanin girisim ©ncesinde
psikiyatrik tani gegmisi oldugu, tim gelen vakalar
icerisinden 157(%17,6) sinin daha Oncesinden suisit
girisimimin olmadidi 323 (%36,3) vakanin ise birden fazla
suisit girisiminin oldugu tespit edildi(p<0,001). Hastalarin
medeni durumlari ve cinsiyet durumlari ile bir veya birden
fazla suisit girisimleri arasinda anlamli fark gorilmemis
olup sirasiyla p dederleri (p=0,096, p=0,251). Suisit
girisimleri bakimindan ilag ve benzeri madde alimlarinin
diger yontemlere gore daha fazla gorialduga, cinsiyet
ile suisit girisim sekli agisindan degerlendirdigimizde
ise ilag ve benzeri maddeler ile suisit girisiminin kadin

Tablo 1. Vakalarin istatiksel analizleri

Grup1 (Erkek)  Grup2 (Kadin) Toplam P

N=312 N=578 N=890 degeri
ilag, hap ve benzeri
maddelerle intihar 230(%33,2) 463(%66,8) 693(%77,86) 0,029
girisimi
Kimyasal maddelerle
zehirlenmeler/intihar 23(%26,75) 63(%73,25) 86(%9,66) 0,088
girisimleri
Atesli silah
yaralanmalar, trafik 0 . .
kazalan, kesici delic 40(%48,8) 42(%51,2) 82(%9,22) 0,006
alet yaralanmalari
Asi, suda bogulma 19(%65,5) 10(34,5) 29(%3,26) 0,000

Medeni durumu

Evii 174(%30,7) 392(%69,3) 566(%63,6) 0,000
Bekar 136(%46,6) 156(%53,4) 292(%32,8)
Bosanmis 2(%6,3) 30(%93,7) 32(%3,6)

ilk kez intihar girisimi~~~ 148(%37,1)  251(%62,9)  399(%44,9)
Birden cok intihar
ity 164(%335)  327(%66,5)  491(%552) 0,251
girigimi
Ailede intihar gegmisi 6(%66.,6) 3(%33,4) 9(%1) 0,046
Ailede psikiyatrik vaka

O pSIY] 7(%46,6) 8(%53,4) 15061,68) 0,342
varlg
Psikiyatrik tani gecmisi  168(%35) 312(%65) 480%539) 0,970
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hastalarda erkeklere oranla daha fazla géruldigu tespit
edildi(p=0,029). Medeni durum ile cinsiyet arasindaki
iliski incelendiginde suisit girisiminin en fazla 566(%63,6)
vaka ile evli bireylerde gorildi (p<0,001).

Vakalarin cinsiyete goére suisit girisim bigimi, medeni
durumu, 6ncesinde suisit girisimi olup olmamasi, ailesinde
suisit girisim 6ykUstnin varhdi, ailede psikiyatrik tani
gecmisi ve hastalarin psikiyatrik tani gegmisinin olup
olmamasi ile ilgili veriler Tablo 1’de 6zetlenmistir.

4.Tartisma

Zehirlenmeler acil servis bagvurulari arasinda énemli yer
tutmaktadir. Ciddi yaklasim gerektirmeleri ve tedaviye
iyi yanit vermeleri zehirlenme vakalarinin acil servislere
basvurma sayilarinin fazlalidinin en biyltk nedenidir. TUm
acil servislerde zehirlenmelere yaklasim neredeyse aynidir.
Bolgesel sartlar, yas araliklari ve bireyin toplumdaki yeri
gibi nedenlerle acil servislere basvuran olgularin profilleri
degisiklik gosterebilmektedir. Duygu durum bozukluklari,
okuryazarhk dizeyi, maddi yeterlilik, is bulamama, aile
fertlerinin fazlaligi ve psikososyal stres gibi sosyoekonomik
ve kdilturel yapiya bagh cok sayida dediskenle intihar
arasinda yakin bir baglanti oldugu saptanmistir (Akkose
S dig.2003-Tountas C et al.2001). Ulkemizde yapilmis
olan birgok galismada en sik suisit girisim nedeni olarak
ilaglar, karbonmonoksit inhalasyonu ve korozif maddelerin
kullanimi gérillmektedir (Ozkése Z & Ayoglu F.1999-Yesil O
ve dig.2008). Calismamizda ilaglar ve kimyasal maddelere
bagl suisit girisimi literatlirle uyumlu olarak en sik
goérilen zehirlenme tird olarak bulundu. Bunun nedenin
ilaclara ve diger maddelere ulagsimin daha kolay olmasi
evde kullanilmayan ilaglarin rahat ulasilabilir olmasindan
kaynaklandigini distnmekteyiz. Yapilan bazi alismalar
da intihar amach basvurularin biytk codgunlugunu
kadinlar olusturmaktadir(Stenbacka M et al.2018). Yash
hastalar Uzerine yapilmis bir baska galismada yine kadin
basvurularinin fazlaligi dikkat cekmektedir( Jussi Jokinen
et al.2016).Ulkemizde yapilan galismalarda suisit girisimi
nedeniyle acil servise basvuran olgularinin daha gok 25
yas ve alti kadin cinsiyet fazlaligi saptanmistir (Kavalci C
ve dig.2006,Guloglu C & Kara 1h.2005). Bizim yaptigimiz
galismanin  sonucu Ulkemizde vyapilan calismalara
paralellik géstermistir. Ilag hap ve benzeri maddelerle
intihar girisimi kadinlarda erkeklere goére ciddi oranda
fazladir. Calismanin sonuglarini  dederlendirdigimizde
literatlir ile uyumlu olarak kadin cinsiyette suisit girisimi
oraninin erkek cinsiyete oranla daha fazla olugu tespit
edildi. Ulkemizde yapilan diger bir calismada intihar
amagli basvuran hastalarin annelerinin editin duzeyleri
degerlendiriimis olup annelerin blytk codunlugunun
ilkogretim diizeyinde editim aldigi saptanmistir(Dinleyici M
et al.2018). Buda gosteriyor ki sosyoekonomik gelismislik
intiharlar Gzerine etkilidir. Yasa bagh psikososyal stresler
ve aile veya gelisim sorunlari intihar riskini dogrudan
etkilemektedir(Sang Hoon Oh et al2015).Yasadigimiz
bélge ve Cinsiyet bakimindan ve kullanilan ydntem
dederlendirildiginde. Kadinlarin sosyokdltirel yapidan
dolayr yasaminin blylk bir bélimini ev igerisinde
gecgirmesi, kadin cinsiyet Uzerinde olusabilecek yakin
cevre ve aile baskisi gibi nedenler ile beraber; evli ve
cocuk sahibi ise ev -aile-is hayati arasinda yasamdan
zevk almayi saglayacak olan aktivitelerden uzak olmasi
veya zaman ayiramamasi, gibi sebepler ile depresyona ve
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intihara yatkinlik gosterebilecedi. Buna badli olarak da ev
icerisinde rahat ulasabilecedi ilag ve benzeri maddeler ile
suisit girisiminde bulundugunu disinmekteyiz. Cinsiyet,
intihar davranisinin tetikleyici parametreleri arasinda
bulunan sosyodemografik bir degiskendir. intihar sonucu
olum gergeklesen calismalarin gogunda erkeklerin sayisi
kadinlardan fazla goérilmistir. Olimle sonuglanmayan
intihar girisimlerinde, kadinlar erkeklere gére yaklasik iki
kat daha fazla girisimde bulunmaktadir( Durak A 2008).
Olimle sonuclanan intiharlarda cinsiyetler arasinda
gorulen farkhhklar secilen intihar yontemine baglanmistir.
Erkekler genelde ategli silahlar ve kendini asma gibi daha
olduriclt olan yéntemleri kullanirken, kadinlar ilag alma
ya da ylksekten atlama gibi yontemleri kullanmaktadirlar.
Yapilan bazi calismalarda kadinlarin erkeklerden daha
fazla intihar dislincesine sahip olduklar saptanmistir.
Fakat calismalar gdéstermistir ki kadinlar daha sik intihar
girisiminde bulunsalar da, tamamlanmis intihar girisimleri
erkeklerde daha siktir( Durak A 2008).Calismamizdaki evli
bireylerde suisit girisim oranlarinin yliksek olmasi bizlere
bu durumdan kaynaklandigini disindirmektedir. Giloglu
ve arkadaslarinin (Guloglu C & Kara [h.2005) yaptiklari
bir galismada evlenmemis bekar kadinlarin intihar
oranlari daha yliksek bulunmustur. Yapilan arastirmalar
intihar girisimlerinin gogunlukla gecmisinde psikiyatrik
bozukluk olan hastalar oldugunu; depresyon nedeniyle
tedavi edilen hastalarda suisit girisimi yliksek oldugunu
ve genellikle de tedavisinde kullanmis olduklari ilaglarla
suisit girisiminde bulunduklarini bildirmistir (Staikowsky
F et al.1995.Beskow J 1990). Ulkemizde ergenler iizerine
yapilan bir calismada ailelerin blyidk c¢odunlugunda
distk sosyoekonomik dizeye saptanmistir. Yine blylk
cogunluktaailedeenazbirpsikiyatrikbozukluksaptanmistir.
Intihar sonucu basvuran ergenlerin annelerinde ciddi
oranda psikopatolojik bulgular saptanmistir.  Ayrica
olgularin bir kisminin birinci derece aile Uyelerinde
intihar girisimi dykldst bulunmaktaydi(Senses Ding G et
al.2018). Yapmis oldugumuz calismada vakalarimizin
cogunlugunun oncesinde psikiyatrik tani gecmisleri
oldugu gercegi literattr ile uyumlu olarak gézlemlendi.
Benzer sekilde gogunlugunu kadin cinsiyet olusturmakta
idi. Tekrarlayan suisit girisimlerinin ilk kez suisit girisimine
oranla daha ylksek tespit etmekle beraber yine buyuk bir
bolimuntn kadin cinsiyete sahip bireylerin olusturdugunu
gézlemledik. Bu durumun bdlgemizde yasayan kadinlarin
sosyal statisi kazaniminda yetersizlik, ekonomik gig ve
0zgurlaglnin olmamasi ve suisit girisimini bir kagis yolu
olarak kullandiklarinin distincesini akla getirmektedir.

5. Sonug

Sonug olarak suisit girisimi nedenleri ne olursa
olsun o6nemli bir saghk ve toplum sorunudur. Acil
servis klinigimize suisit sonucu basvuran vakalardan
yaptigimiz istatiksel calisma Ulkemizde yapilan diger
benzer galismalara paralellik gostermistir. Suisit girisimi
en cgok geng kadinlarda, ilag hap ve benzeri maddelerle
olmaktadir. Psikiyatrik tani varligi ailede psikiyatrik hasta
varlii hastalarin intihar tesebbistinde bulunmalari
agisindan 6nemli oldugu gortlmustir. Psikiyatrik gegmisi
mevcut olan hastalarin kullandiklari ilaglarla tekrar suisit
girisiminde bulunabilecekleri unutulmamalidir.

Onam bilgisi : Onam formu sunulmustur.

Etik kurul onayi: Etik kurul onayi sunulmustur.
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Cikar ¢atismasi : Gikar ¢catismasi bulunmamaktadir.

Finansal destek: Finansal destek bulunmamaktadir.
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Abstract

Purpose In this study, we investigate association of biological rhythm impairment with levels of anxiety, depression and dream
anxiety and other sociodemographic correlates of Baskent University medical students.

Methods 193 students who accepted to participate in the study from Baskent University School of Medicine Grades 1, 2, 3, 4 and 5,
were enrolled to our study. Participants were administered the Beck Anxiety Inventory, Beck Depression Inventory, Dream Anxiety
Scale, Biological Rhythm Scale and Sociodemographic Data Form.

Results Participants’ biological rhythm (impairment) scores were found to be significantly associated with the Dream Anxiety
Scale, Beck Depression Inventory and Beck Anxiety Inventory scores. Female students were found to have higher biological rhythm,
activity rhythm, sleep rhythm, anxiety and dream anxiety scores, which means that they have higher anxiety levels and more
impaired biological rhythms. Students who drowse in the lectures were found to have higher sleep, activity, social and dominant
rhythm patterns with higher levels of dream anxiety and Beck Depression Inventory scores as well.

Conclusions Biological rhythm impairment is related to dream anxiety, anxiety and increased depression levels. Smoking, alcohol
consumption and having pet are factors negatively effecting biorhythms and increasing dream anxiety in medical students.
Drowsing during the lectures is a common complaint of medical students and can be a sign of irregularity in the biological rhythms
and psychiatric disorders like anxiety and depression as well. Encouraging medical students for having more regular biorhythms
can help them ensuring their own mental health.

Keywords: Sleep, biorhythm, dream anxiety, anxiety, depression, medical education
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0z
Bu calismada Baskent Universitesi Tip Fakiiltesi dgrencilerinin biyolojik ritimleri ve riiya anksiyete diizeylerinin saptanmasi ve bu
verilerin birbirleriyle ve Ggrencilerin sosyodemografik dzellikleriyle iligkisinin ortaya konmasi amaglanmigtir.

Baskent Universitesi Tip Fakiiltesi 1, 2, 3, 4 ve 5. simiflardan calismaya katilmaya gdniillii 193 dgrenciye Biyolojik Ritim
Degerlendirme Olgegi, Beck Anksiyete Olcegi, Beck Depresyon Olgegi, Riiya Bunalti Olgegi, uyku iligkili verileri de degerlendiren
sosyodemografik veri formu uygulanmigtir. 6.sinif grencileri nébet tutmalari nedeniyle ¢aligsma digi birakilmigtir. Veriler SPSS.22
dosyasina girilmigtir.

Biyolojik ritim degerlendirme dlgegi puanlari ile riiya bunalti dlgegi, Beck anksiyete ve depresyon dlgeklerinin puanlar arasinda
pozitif korelasyon saptandi. Biyolojik ritimdeki bozulma arttikga riiya bunalti diizeyi, anksiyete ve depresif belirtiler de artmaktayd..
Kiz dgrencilerin erkek dgrencilerle karsilagtinldiginda, biyolojik ritimleri daha diizensiz, anksiyete ve riiya anksiyete diizeyleri daha
yiiksek saptand1. Derste uyukladigini belirten dgrencilerde, uyuklamayan égrencilere gére; uyku, aktivite, toplumsal ve baskin ritim
driintiisii puanlar, riiya bunalti ve Beck depresyon puanlari daha yiiksek saptandi.

Biyolojik ritim ile riiya bunalti, anksiyete ve depresif belirtiler iligkilidir. Tip dgrencilerinin sigara, alkol kullanimi ve evde evcil

hayvan beslemeleri biyoritimleri ve riiya bunalti diizeyleri iizerinde olumsuz etkiye sahip etmenlerdendir. Tip dgrencilerinde derste
uyuklama yakinmasi yaygin olup, bu durum biyoritimdeki diizensizlik igin Gnemli bir gdsterge olabilir. Ogrencilerin daha diizenli

biyolojik ritimlere sahip olmalari igin tegvik edilmesi, ruhsal agidan daha saglikli ve daha bagarili olmalarini saglayabilir.
Anahtar Kelimeler: uyku, biyoritim, riiya anksiyetesi, anksiyete, depresyon, tip egitimi

1. Introduction

Biological rhythm is a determinant of intraday changes
in such variables as sleep, eating habits, activity, social
relations, etc. Those physiological properties are decisive
for one’s emotions, cognitions and moods. Mood disorders,
e.g. depression, cause disturbances and irregularities in
one’s daily biorhythm, and this leads to impairments in
sleep, appetite and social relations and activity (Aydemir
et al. 2012).

Zeitgeber is the common name of the environmental
and external cues, such as light and darkness, necessary
for a biological organism to regulate its cycles.

The “Social Zeitgeber Theory” suggests that depressive,
manic or hypomanic episodes are the consequences of life
events which impair social zeitgebers such as mealtime
and bedtime.

Sleep and biological rhythm disturbances have been
found to be associated with the pathophysiology of mood
disorders and anxiety disorders (Okajima & Chen 2017,
Boland & Alloy 2013, Cretu et al, 2016, Wong et al. 2017,
Furihata et al 2015).

Those temporal changes in circadian rhythms trigger

the relapses. The proofs of this theory, however, underlie
various treatments which are based upon this theory.
Interpersonal and social rhythm therapies have been
found effective in preventing relapses in bipolar disorder
(Frank et al. 2005). Also, bipolar depressed patients
benefit from partial sleep deprivation by up to 60%
(Barbini et al.1998).

Dreams and Mood

Dreams have plenty of alleged functions such as
regulating mood, ensuring adaptation, integrating newly-
acquired information into memory systems, etc.

Nightmares are the long, frightening dreams. They almost
always occur during the REM sleep. Occasionally, such
descriptions as “sleep anxiety attack”, "REM nightmare”
are also used instead of “nightmare”. There is a significant
correlation between the recurrent adult nightmares and
psychopathology. Nightmares are usually experienced as

part of various anxiety disorders and mood disorders and
show a high comorbidity with anxiety disorders and mood
disorders (Ohayun et al. 1997, Given et al. 2015, Geng
et al. 2013, Lancee & Schrinemaekers 2013). In major
depressive disorder, nightmares occur in the course of the
disorder and regress with therapy.

Medical Students

Medical students have to cope with many stressful
situations throughout their educational life. Among the
causes of distress, depression and anxiety in medical
students are long period of education, long and challenging
working hours, insufficient and poor-quality sleep,
smoking, alcohol consumption, being away from home
and social circle and lack of social support, inconsiderate
lecturers, inadequate training, proceeding on a long and
uncertain academic path, presence of an examination for
specialty in medicine which they are necessarily supposed
to pass, fear of stigmatization, future anxiety, interacting
with many distressed people like patients’ relatives during
the clinic work, facing death, being expected to give
always more while taking less and the concept of violence
against healthcare staff which tends to increase day-by-
day in our country in recent years. (Mayda et al. 2014,
Oncii et al. 2013, Arslan et al. 2009, Pagnin et al. 2015,
Demiral et al. 2016, Ylksel et al. 2005, Celik et al. 2016,
Canbaz et al. 2007)

The most significant circadian rhythm of an individual is
the rhythmic variation of sleep and wakefulness (Caliyurt
et al. 2001). Sleep is closely correlated with academic
performance in physical and mental terms. Some studies
show that daytime sleeping is more common in medical
students receiving clinical training compared to those
receiving pre-clinical training and that clinic students
suffer more from distress and have poorer quality of sleep
(Azad et al. 2015). On the other hand, individuals with
irregular night sleep pattern tend to suffer from sleep
problems (Bakotic et al. 2017, Mirghani et al. 2015). The
irregular, prolonged and late sleep as well as the decrease
in sleep quality play a significant role in the increase of
depression symptoms (Azad et al. 2015, Wagas et al.
2015).
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2. Objective

This study aims to reveal the association of Baskent
University medical students’ biological rhythm scores
with their dream anxiety, anxiety, depression levels and
sociodemographic characteristics.

3. Materials and Methods

The study populationincluded 193 out of 197 participants,
who fully filled out the scales.

Upon receipt of their consents, Baskent University
School of Medicine Grade 1, 2, 3, 4 and 5 students were
administered Beck Anxiety Inventory, Beck Depression
Inventory, Van Dream Anxiety Scale, Biological Rhythm
Assessment Scale and Sociodemographic Data Form. The
Grade 6 students were excluded from the study since
they tend to show biorhythm disorder due to their night
duties. This study was approved by Baskent University
Clinical Research Ethics Committee.

3.1. Beck Anxiety Inventory

The scale developed by Beck et al. in 1988 is used to
determine the level of anxiety symptoms (Beck et al.
1988). The validity and reliability study of the scale’s
Turkish version was performed by Ulusoy et al. in 1998
(Ulusoy et al. 1988). The highest score that one can
obtain from the scale is 63. A high overall score indicates
a high level or severity of anxiety. According to the scores
obtained from BAI, the anxiety levels of patients were
grouped under three categories, namely “a score of 0 to
17 indicating a low level of anxiety”, “a score of 18 to 24
indicating a moderate level of anxiety” and “a score of 25
or higher indicating a high level of anxiety”.

3.2. Beck Depression Inventory

The scale developed by Beck et al. in 1961 evaluates
emotional, somatic, cognitive and motivational symptoms
in depression (Beck et al. 1961). The scale consists of 21
items. Each item’s score ranges from 0 to 3. The increase
in total score indicates severe depression. The validity
and reliability study of the scale’s Turkish version was
performed by Hisli (Hisli et al. 1988).

3.3. Biological Rhythms Interview of Assessment
in Neuropsychiatry (BRIAN)

This self-report was developed by Giglio et al. (Giglio
et al. 2009). The interviewer-assessed BRIAN consists of
21 items, each of which provide a quadruple Likert-type
assessment. The scale consists of sleep, activity, social
and eating habits dimensions as well as a dimension of
dominant rhythm pattern (chronotype). A high score
obtained from the scale indicates impairment in the
biological rhythm. Each item’s score ranges from 1 to 4,
and the total score is obtained by summing those scores.
The total score ranges from 21 to 84.

The reliability and validity study of the scale’s Turkish
version was conducted by Aydemir et al. in 2012. It
has been shown that the Turkish version of BRIAN can
be validly and reliably used in all patients with mood
disorder (Aydemir et al. 2012). BRIAN has also been
found useful in diagnosing especially the “morningness”
and “eveningness” predominance, which is decisive in the
development of mood disorders, and the impairment in
the biological rhythms.

ORIGINAL ARTICLE-ARASTIRMA

3.4. Van Dream Anxiety Scale

The scale was developed by Agargun et al. The reliability
and validity studies of the scale were conducted on the
patients suffering from bad dreams Agargun et al. 1999).

Van Dream Anxiety Scale consists of 17 items filled in by
the participant and evaluates the dream anxiety caused
by bad dreams as well as the frequency of the nightmares
that the participant had during the last 1 month.

Each of those 12 items is scored according to a scale of
0 to 4 (O=not at all, 1=rarely, 2=sometimes, 3=usually,
4=frequently).

Those 12 items are pertinent to bad dreams (Item 1),
difficulty in falling asleep after having a bad dream (Item
2), fear of falling asleep with the worry of having a bad
dream (Item 3), restless sleep with the worry of having a
bad dream (Item 4), frequency of dream recall (Item 6),
feeling drowsy during the day (Item 11), morning anxiety
(Item 12), work-related distress (Item 13), familial
distress (Item 14), distress in social relations (Item
15), mental distress (Item 16) and distress in memory/
concentration (Item 17).

Four items (Item 7 to 10) are for clinical data collection
purposes and are not included in the total score.

Those 4 items question the bedtime, awake time,
duration of falling asleep and amount of sleep. Item 5
is related to autonomic hyperactivity and consists of a
questioning on 12 symptoms. Each of those 12 symptoms
questioned in Item 5 is scored from 0 to 4, and the score
obtained from Item 5 is considered to be 1 if the total
score is between 0 and 10, 2 if the total score is between
11 and 20, 3 if the total score is between 21 and 30, and
4 if the total score is between 31 and 40.

Thus, the scores from 13 items are summed up and a
total VDAS score of 0 to 52 is obtained.

4. Statistics

The research data were transferred to and analyzed by the
statistical software IBM, SBSS version 22.0. Categorical
variables were presented in numbers and percentages
whereas continuous variables were presented in mean
+ SD and median (min-max) values. In comparison of
the scores from Biological Rhythm Scale, Dream Anxiety
Scale, Beck Depression Inventory and Beck Anxiety
Inventory by groups, Mann-Whithney U Test was used to
compare two groups where Kruskal Wallis was used to
compare more than two groups. The correlation of scale
scores with each other was evaluated using Spearman
correlation test. In all analyzes, the level of statistical
significance was adopted as “p<0.05".

5. Results

The mean age of 193 students who were included in
our study was found to be 20.4. 64% of the participants
were females and 36% were males. The participants,
all of whom are medical students, were predominately
Grade 3 (46.1%), Grade 1 (24.9%) and Grade 2 (11.4%)
students. 86% of the participants have a nuclear or
extended family. Of the participants, 18.6% were smokers
and 15.5% were alcohol drinkers. The proportion of those
who have no social activity is 67.9% and 22.3% of the
participants have a pet (Table-1).

VOLUME-CILT 6 NUMBER-SAYI 2 / 2019 THE JOURNAL OF NEUROBEHAVIORAL SCIENCES 89

J N BS 2019 Published by Uskiidar University / 2019 Uskiidar Universitesi tarafindan yayimlanmaktadir www.jnbs.org



J N BS 2019 Published by Uskiidar University / 2019 Uskiidar Universitesi tarafindan yayimlanmaktadir  www.jnbs.org

ORIGINAL ARTICLE-ARASTIRMA

Table 1. Students’ Sociodemographic Data

Number of participants
(students)

Age Mean + SD (Minimum-Maximum)

N=193

20.4+2.0

Female 123 (64.0%)
Male 70 (36.0%)

e
1 48 (24.9%)
2 22 (11.4%)
3 89 (46.1%)
4 14 (7.2%)
5 20 (10.4%)

Nuclear or extended family 166 (86.0%)
Single-parent family (divorced parents) 23 (11.9%)
Single-parent family (deceased parent/s) 4(2.1%)

Smoker 36 (18.6%)

Non-smoker 157 (81.4%)

Drinker 30 (15.5%)

Non-drinker 163 (84.5%)

User 2(1.0%)

Non-user 191 (99.0%)

No social activity 131 (67.9%)

Sports 16 (8.3%)
Club events 4(2.1%)
Dancing 12 (6.3%)
Music 10 (5.1%)
Theater 20 (10.3%)
Yes 26 (13.5%)
No 167 (86.5%)
Yes 43 (22.3%)
No 150 (77.7%)

Table 2. Scale Scores of Students

Biorhythm

Sleep score 13.7+24
Activity Score 105+28
Social Score 82+23
Eating Habits Score 85+27
Dominant Rhythm Score 6.6 +1.3
Total Biological Rhythm Score 47479
Dream Anxiety Scale Score 11.9+124
Beck Anxiety Inventory Score 82+72
Beck Depression Inventory Score 10.4 £ 8.1

The total scores of the participant students were found
to be 47.4 £ 7.9 in Biological Rhythms Interview of
Assessment in Neuropsychiatry, 11.9 £ 12.4 in Dream
Anxiety Scale, 8.2 £ 7.2 in Beck Anxiety Inventory, and
10.4 £ 8.1 in Beck Depression Inventory (Table 2).

Table 3. Comparison Of “Female-Male” And “Drowsing-
Not Drowsing” Students In Terms Of Biological Rhythm,
Dream Anxiety, Depression And Anxiety Scores.

Those  Those not
drowsing  drowsing
during during
lectures lectures
Total
Biological 437,73  452:83 0003  49.0:7.8 444:72  <0.001
Rhythm
Score
Sleep
Rhythm 14322 12.8+25 <0.001 14.2+2.2 12.9+2.8 0.001
Score
Activity
Rhythm 11.0+2.8 9.8+2.8 0.005 11.0+3.0 9.8+2.3 0.002
Score
Social
Rhythm 84+24 8123 0.455 8.6+2.3 7.4+21 0.001
Score
Dominant
Rhythm 6.8+1.5 65+1.3 0.063 6.9+1.3 6.3+1.3 0.010
Score
Dream
Anxi- 131+ 13.8
ety Scale 19 9.7+13.2 0.004 129 8.3+10.7 0.002
Score
Beck De-
pression 105 = 101 =
Inventory 8.7 9.1 0.544 11.5+8.2 81115 0.007
Score
Beck
ANy 96,78 57:50 <0001 83x72 79+60 0075
Inventory
Score
The total biological rhythm, sleep rhythm, activity

rhythm, social rhythm, dominant rhythm, dream anxiety
and Beck Depression Inventory scores of the students
who stated that they drowse during lectures were found
to be statistically significantly higher than those of the
students who do not drowse. The averages of female
medical students’ total biological rhythm, sleep rhythm,
activity rhythm, Dream Anxiety Scale and Beck Anxiety
Inventory scores were found to be higher than those of
the males (Table-3).

6. Discussion

We have included 193 participants to our study from
grades 1,2,3,4 and 5 of Baskent School of Medicine. Our
aim was to reveal the association of medical students’
biological rhythm scores with their dream anxiety, anxiety,
depression levels and sociodemographic characteristics.

The averages of female medical students’ total biological
rhythm, sleep rhythm, activity rhythm, Dream Anxiety
Scale and Beck Anxiety Inventory scores were found to be
higher than those of the males. In other words, females
had a more irregular biological rhythm and higher anxiety
levels in terms of the total score. The finding that the
women have a higher level of anxiety is consistent with
the literature. Biological rhythm is a determinant of
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intraday changes in such variables as sleep, eating habits,
activity, social relations, etc. Any irregularity thereof is
also a reflection of impairment in circadian rhythms.

In studies investigating biorhythm differences between
genders in the literature, the females are usually found to
be *morning person”(Randler et al. 2007, Natale& Danesi
et al. 2002, Baehr et al. 2000).

Women’s probability of developing depression and
anxiety, who are already at a greater risk compared to
men, can increase more during medical education, which
is a very challenging process in both physical and mental
terms. Therefore, a psychiatric support during this period
may be of great importance especially for women.

In comparison among the grades, the dominant rhythm
score of the Grade 4 students (7.9 £ 1.2) was found to
be significantly higher than those of the students of other
grades. That is, the Grade 4 students seem to be more
“night persons” than the students of other grades. Those
findings may be correlated with the work and course load
of Grade 4 students. In order to keep up with this busy
pace consisting of clinical work and theoretical lectures
which they face for the first time, the students may be
studying more compared to other grades.

The social rhythm score of the Grade 4 students was
found to be significantly higher than that of the students
of other grades. In other terms, the Grade 4 students
stated that they experience more difficulties in building
social relations and carrying out daily activities in harmony
with the society. During Grade 4, the students proceed to
the clinic work and, accordingly, build face-to-face and
more intensive relationships with the patients, patients’
relatives and other health care personnel for the first time.
Therefore, the Grade 4 students may have difficulties
in redressing a balance between their private lives and
their “hospital” lives as well as in orienting themselves
“socially” due to the environment that they got involved in
for the first time and the stressors as well. This difference
may be thought to be caused by the facts that the Grade
4 students are in the first year of their internship and
that the internship period during Grade 4 is intensively
challenging. There are studies emphasizing that distress
becomes greater during the period of transition from
pre-clinic training to clinic training in medical education (
Jadoon et al 2010, Radcliffe et al. 2003).

The Beck Anxiety Inventory score (10.5 £ 7.7) of the
Grade 2 students was found to be higher than those of the
students of other grades. This difference may be thought
to be caused by the fact that the Grade 2 students face, for
the very first time, with the lectures that are challenging
and based on memorization such as anatomy.

The dominant rhythm score of the students who smoke
was found to be significantly higher than that of the non-
smokers (p=0.039).

Also, the Beck Depression Inventory score of the students
who smoke was found to be significantly higher than that
of the non-smokers (p=0.04). The smokers seem more
to be “night persons” in terms of biorhythm compared to
the non-smokers. That the smokers suffer from dominant
rhythm disorder may be associated with the facts that
nicotine is a ganglion blocker having a stimulatory effect
on the body and, thus impairs the sleep.

ORIGINAL ARTICLE-ARASTIRMA

According to the literature, smokers are more likely to
exhibit depressive mood, major depression and previous
major depression (Borrelli & Leventhal 2012). Although
the exact cause thereof remains unknown; depressed
people may be smoking in order to feel good since

the nicotine intake during cigarette smoking activates
the award pathway through Dopamine release in nucleus
accumbens and mesolimbic area, and thus the smoker
feels good (Burgermeister 2009).

However, it is also possible that smoking causes
depression or makes the smoker weaker against
depression. Although the cause and effect are not clear
yet, smoking is regarded as a sign of depression. The
significant correlation between the smoking and the
presence of more depressive symptoms is also consistent
with the conclusion drawn by Gulec et al. in their study
on medical students suggesting that smoking may be a
risk factor associated with depression (Glileg et al 2005).

The activity and social rhythm scores of the students
consuming alcohol were found to be significantly higher
than those of the students who do not consume alcohol.
Lack of energy and deterioration in socialization are
among the expected symptoms caused by alcohol use.
The possible reasons for this may be explained as follows:

1. Alcohol use may lead to mood disorders, especially
depressive disorder, and the alcohol-related
depressive disorder may cause lack of energy and
social withdrawal.

2. The level of anxiety in alcohol consumers may be
higher, and they may consume alcohol for self-
medication purposes. A high level of anxiety may
also explain the lack of energy and socialization.

3. The facts that alcohol use reduces activity due to its
sedative effects on GABA receptors and thus leads
to a decrease in socialization are also among the
expected findings.

Preventing alcohol consumption and smoking in medical
students can help regulate biological rhythms.

The biological rhythm, sleep rhythm, activity rhythm,
social rhythm and dominant rhythm, Dream Anxiety Scale
and Beck Depression Inventory scores of the students
who stated that they drowse during lectures were found
to be higher than those of the students who do not
drowse. Drowsing during lectures may be considered as
a sign of the impairment in biological rhythm. The facts
that the biological rhythm impairment increases both
the dream anxiety level and the severity of depressive
symptoms are the results consistent with the literature.
Given that the presence of biological rhythm disorder
deteriorates the sleep quality, it is an expected result
that it causes drowsiness during lectures. Yet, it is not
clear which one is the cause and which one is the effect.
Inasmuch as, besides the “Zeitgeber” theory suggesting
that impairment of biological rhythms would lead to
depressive symptomatology and depression, it is also
true that lack of night sleep, unrelaxing sleep and daytime
drowsiness caused thereby are among the symptoms of
major depression (Salvatore et al. 2012).

The Beck Depression Inventory score of the students
who live away from downtown was found to be higher than
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that of the students living in downtown (p=0.017). Taking
into consideration the busy pace of medical students, it
can be concluded that the increase in the time spent on
the road and the resulting fatigue may be correlated with
the higher level of depressive symptoms in the students
who live far from downtown.

The Dream Anxiety Scale and dominant rhythm scores
of medical students who have a pet were found to be
significantly higher than those who do not have one. This
difference may be caused by the responsibilities brought
about by owning a pet and the fact that the pet has
different biological rhythms that can affect the night sleep
pattern.

The biological rhythm score (p=0.011), sleep rhythm
score (p=0.038) and dominant rhythm score (p=0.005)
of those whose bedtime is after 12 am were found to be
higher whereas their dream anxiety score (p=0.016) was
found to be lower.

As a result thereof, it was concluded that medical
students with more regular biological rhythms suffer less
from dream anxiety, anxiety and depressive symptoms.
Having a regular biological rhythm may increase sleep
and dream quality and decrease anxiety and depression
levels in medical students. Encouraging students to have
more regular biological rhythms may lead them to become
mentally healthier and more successful.
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EBEVEYN-GOCUK INTERNET KULLANIMI, AILE ICi ILETISIM,
COCUKLARIN UYKU KALITESI VE SOSYAL BECERILERI
ARASINDAKI ILISKININ INCELENMESI
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USAGE, FAMILY COMMUNICATION, CHILDREN’S SLEEP QUALITY
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Bu galigmanin temel amaci, ebeveyn-gocuk internet kullamimi, aile iletigsimi, cocuklarin uyku kalitesi ve sosyal becerileri arasindaki
iliskiyi incelemektir. Veriler Kahramanmaras Resit Giimiiser ilkogretim Okulunda egitim géren 3. ve 4. simif direncilerinin
ebeveynlerinden olusan toplam 101 kiside, Demografik Bilgi Formu, Ebeveyn Stres indeksi, Matson Sosyal Becerileri Degerlendirme
Olcedi, Cocuk Uyku Aliskanliklar Olcedi ve Aile-Cocuk internet Bagimhihgi Olcedi kullanilarak elde edilmistir. Arastirmada
ebeveyn-cocuk internet kullanimi, aile iletisimi, cocuklarin uyku kalitesi ve sosyal hecerilerinin anlamli farkhlastigi saptanmis,
uyku ahigkanliklari alt boyutlan ile ebeveyn stres ve sosyal beceri alt boyutlarinin iliskili oldugu bulunmustur. Aciklayici analizler
dogrultusunda, ebeveyn-gocuk internet kullaniminin sosyal becerilerden, kendini yonetme ve uyku aliskanliklan alt boyutlarindan
parasomni ve gece uyanma alt boyutlari arasindaki negatif iligki elde edilen diger bir bulgudur. Galigma giiniimiiz kosullarinda
teknoloji kullamminin aile yasantisi ve saglikh ¢ocuk gelisimini vurgulamasi; ebeveynlerin internet kullanimu, aile islevselligi ve
cocuklarin saghkh psikososyal gelisim gdstermeleri adina yapilacak miidahalelerin ve uygulamalarin yapilandiriimasi bakimindan
onem tasimaktadir.
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Abstract
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The main purpose of this study, to examine the usage relationship between parent-child internet usage, family communication,
sleep quality and social skills of children. The data was obtained from a total of 101 people, consisting of parents third and fourth
grade students in elementary school (Reset Giimiiser Primary School) Demographic Information Form, Parental Stress Index,
Matson Social Skills Assessment Scale, Child Sleep Habits Scale and Family-Child Internet Addiction Scale were obtained. In
the study, parent-child internet usage, family communication, sleep quality and social skills of the children were found to be
significantly different. Explanatory analysis, a negative correlation between parental and nightly awakening sub-dimensions of
parent-child internet usege from social skills self-directedness and sleep habits sub-dimensions is another finding. The use of
technology today’s conditions emphasizes family life and healthy child development; It is important in terms of structuring in
interventions and practices for parents to use internet, family functioning and healthy psychosocial development of children.

Keywaords: family communication; useing internet; social skill; sleep quality

1. Giris

Bilgisayar ve internet, sadece erigkinler igin dedil ayni
zamanda cocuklar icin de oldukca faydali bir ortamdir.
Cocuklarin bir editim, edlence ve iletisim araci olarak
bilgisayarlardan dogru ve etkin bir sekilde faydalanmasi
adina bircok anne baba, cada ayak uydurma, bilgiye
daha cabuk ve etkin bir sekilde ulasmak igin gocuklarina
bu tlir imkéanlari sunmak istemektedir. Bunun yani sira
internet, geng ve cocuklar igin uygun olmayan igerigi
ve kullanim amaci ebeveynlerde endise yaratmaktadir
(Canberk ve Sadirodlu, 2007; Yliksel ve Baytemir, 2010).
Ebeveynlerin, cocuklarinin denetimli internet kullanimi,
riskleri ve guvenli kullanimi konularinda yeterli teknik
bilgilere sahip olmalari, gocuklarin gevrimigi etkinliklerinde
karsilasabilecegi riskleri 6nlemede ve azaltmada oldukca
onemlidir (Rosen, ve ark., 2008; Orhan ve Akkoyunlu,
2004). Cocuklarin internet kullanirken yasal olmayan,
siddet ve cinsellik iceren sitelere erisimi, tehlikeli
insanlarla iletisime gegcmesi basta gelen riskler arasinda
yer almaktadir (Caglar ve Savaser, 2010; Demirel, Yoruk
ve Ozkan, 2012). Problemli internet kullanimina bagh
olarak gocuklarda akademik, sosyal ve psikolojik agidan
islev sorunlari gorilebilmektedir (Rosen, Cheever ve
Carrier, 2008).

Uyku, okul gadi cocuklarinin gelisimi igin gerekli iken
yetersiz uyku, cocugun fiziksel ve ruhsal vyapisini,
davranislarini, okul performansini ve aile yasantisini
etkilemektedir (Aronen ve ark., 2000; Doi ve ark, 2018).
Yapilan calismalarda, uyku dizeninin olmadidi gocuklarda
6grenme ve davranis sorunlarinin daha sik géruldigu ve
akademik basarinin dustigu 6ne surtlmustir (Ordway ve
ark., 2017). Aile bireylerinin yasantisi, aliskanlklari ve
davranislari, cocuklarin uyku saatlerini ertelemesinde ve
uyku siresinde azalmalara yol agabilmektedir (Nguyen-
Louieveark, 2018). Konuylailgiliarastirmalarda televizyon
ve bilgisayar kullanimina bagli olarak gocuklarda uykuya
karsi direng gosterme, uyumayi reddetme, gece uyanma,
kabus gérme ve anksiyete gibi durumlarin gérilebilecegi
ifade edilmistir (Kelmanson, 2018; Mindell ve Lee, 2015;
McDowall ve ark., 2017; Juster ve McEwen, 2015).

Sosyal beceri kazanma slirecinde, insanlarin kendine
6zgl davranis bigimleri azalarak, gevreden kabul gorme
istegi dogmaktadir. Burada duygular ortaya gikarak gelisim
ve davranis olusumunda 6nemli rol oynar. Saldirganlik,
ofke, korku gibi duygular beynin dlisiinmesini ve bir konu
Uzerine odaklanmasini etkilemektedir (Goleman, 1998).
Sosyal beceri gelisimini engelleyen faktorler arasinda aile
ici iletisim ve aile tutumunun yer aldidi cevresel faktorler
ve okul ortami 6nde gelen nedenlerdendir. Cocuklarin

sosyal becerilerinin gelisimine gosterilecek destedin her
gelisim dénemi icin ayrica dnemi vardir ve ebeveynler
cocugun hayata dair bakis acisi edinmelerinde kritik rol
oynarlar. Islevsel ve uyumlu olmayan becerilerin gelismesi
durumunda, cocuklarda kendilerini ifade edememeye
bagli olarak davranis ve uyum sorunlari gérilebilmektedir
(Mitrieva ve ark., 2004; Lianos, 2015; Shastri, 2015;
Zimmermann, 2016).

Ebeveynlerin  sergiledikleri  tutumlar ve genel
islevsellikleri gocuklarin  gelisiminde 6nemli oldugu
bilinmektedir. Ebeveynlerin, cocuklarin beklentilerini ve
nelere ihtiyaci oldugunu bilmelerinin 6zellikle gocuklarin
psikososyal agidan islevselligi ile iliskisi oldugu ifade
edilmektedir. Zimmermann (2016), sadghkh cocuk ve
ergen gelisimi icin dnemli olan unsurun ebeveyn-cocuk
iliskisi oldugunu 6ne slirmektedir. Ebeveyn tutumlarinin
gocuklarin fiziksel, duygusal, dil gelisimi, sosyal ve
emosyonel gelisimine iliskin roli oldugunu vurgulayan
galismalar mevcuttur (Zimmerman, 2016; Neece ve ark.,
2012). Ebeveynlerin gocuklarina karsi sicakligina ek olarak
makul dlzeydeki kisitlayiciligi ve kontroliiniin gocuklar
acisindan olumlu sonuglari oldugu bilinmektedir. Bununla
birlikte, bazi ebeveynler igin, cocuklarinin davraniglarinin
veya mizaglarinin stres faktért oldugu gorilmekte ve bu
durumlarda ebeveynler igin cocuklarina dogru ebeveyn
tutumu sergileyebilmesi zorlasabilmektedir (Yorukoglu,
2004; Jones ve Ball, 2014; Zimmermann, 2016; Caddas
ve Secer, 2002).

Hizla gelisen teknoloji beraberinde birgok sorunu
getirmekte ve bu durum yeni bir sosyal yapilanmayi
gerektirmektedir. Sorunlarin ¢dzimu igin bilimsel verilere
ihtiyag her gegen gun artmaktadir. Konuyla ilgili yapilimis
pek gok arastirma olsa da slrekli gelisen ve ilerleyen
teknoloji karsinda kendini yenileyen bilimsel veriler
gelismis bir toplum igin hayati 6nem tasimaktadir. Calisma
hem bu ihtiyaca yanit vermek hem de farkli parametrelerle
yeni bilgiler sundugu icin 6nem tasimaktadir.

Bu c¢calismada cocuklarin fiziksel ve psikososyal
gelisimlerini ele almak adina incelenen uyku aliskanlhklari
ve sosyal becerileri, aile internet kullanimi ve ebeveyn
stresi ile dederlendirilmesi hedeflenmistir. Elde edilen
sonucglarin okul cadr cocuklarinin ebeveyn stresini ve
internet kullanimi yayginligini anlamak ve kendilerine
iliskin islevsellik dediskenleri olabilecek sosyal beceri ve
uyku aliskanlarini degerlendirmek UGzerinedir.

2. Yontem ve Araglar

Arastirmadaki katilimcilar Resit Giimuser ilkokulu’nda
6grenim goren 3. ve 4. Sinif 6grencilerinin velilerinden
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olusmaktadir. Arastirma icin izin, Kahramanmaras ilce
Milli Egitim Mudurligad ve Kaymakambhktan alinmistir.
Arastirma merkezi olarak segilen okulda 6grenim goéren
ilkbgretim birinci kademe 6grencilerinin velisi olmak, 18
yasindan blyUk ve 65 yasini gegmemis olmak, okuryazar
olmak arastirmanin dahil olma krirlerini olusturmaktadir.

3. Veri Toplama Araglari
3.1. Sosyodemografik Veri Formu

Bu form, literatir bilgileri g6z dntine alinarak arastirmaci
tarafindan hazirlanmistir. Arastirmaci tarafindan,
katilimcilarla ylz ylize goristilerek doldurulan form, hem
veliler hem de 6grenciler hakkinda yas, cinsiyet, egitim,
meslek, gelir dlizeyi, cocuk sayisi gibi sosyodemografik
bilgilerini icermektedir.

3.2. Ebeveyn Stres Indeksi - Kisa Form

Annelerin deneyimledigi ebeveynlik stresini 6lgmek icin
Abidin (1983) tarafindan gelistirilen (Parenting Stress
Index-Short Form - PSI/SF ), Ebeveyn Stres Endeksi- Kisa
Form (ESI/KF ) kullaniimistir. Olgegin Tiirkce uyarlamasi
Mert ve arkadaslari (2007) tarafindan yapilmistir.
Gulvenirlik; alt gruplar ve toplam stres puani arasindaki ig
tutarhlik Cronbach Alfa katsayilari 0.71, herbir alt grup ve
toplam stres puani arasindaki korelasyon katsayilari 0.81,
test-tekrar test glverligi ise 0.89 olarak hesaplanmistir
(Mert &ark., 2007; Reitman & ar., 2002).

__3.3. Matson Sosyal
Olgegi (7-12 Yas)

Olgek, 7-12 yaslarindaki cocuklarin sahip olmasi gereken
sosyal becerileri 69 maddeli, “her zaman yapar” (5) ile “hig
bir zaman yapmaz” (1) arasinda 5’li likert tipi puanlama ile
dederlendiren ters y6nli maddesi bulunmayan bir 6lgme
aracidir. Olgek 6dretmelerin gocuklari degerlendirmesi
seklinde uygulanmaktadir. Olgedin gelistirildigi calismada
butdndn 0,98, alt boyutlarinin ise 0,70 ile 0,95 arasinda
ictutarhihk katsayilari gosterdigi belirtilmistir (Akgamete
ve Avcioglu, 2005).

3.4. Cocuk Uyku Aliskanhklari Anketi

Owens ve arkadaslari tarafindan c¢ocuklarin  uyku
aliskanliklarini ve uyku ile iligkili sorunlarini arastirmaya
ybnelik olarak gelistirilen Cocuk Uyku Aliskanlklari
Anketi (CUAA) Kisaltilmis Formu toplam 33 maddeden
olusmaktadir. Olcekte yatma zamani direnci, uykuya
dalmanin  gecikmesi, uyku slresi, uyku kaygisi,
gece uyanmalari, parasomniler, uykuda solunumun
problemleri, giin iginde uykululuk seklinde siralanabilen
sekiz alt 6lgek bulunmaktadir. Olgek, anne-baba tara-
findan doldurulmaktadir (Owens ve ark, 2000).

3.5. Aile ve Gocuk Internet Bagimlilig: Olgegi

Becerileri Degerlendirme

Ozbildirim formu olarak Internet Bagimlilik Olgegdinden
tiretilerek olusturulan Aile-Cocuk iInternet Bagimhlik
Olgegi Young’in da kurucusu oldudu Internet Bagimlilik
Merkezi'nin  http://www.netaddiction.com adresinden
de ulasilabilen bir testtir. Likert tipi bir dlgek olan Aile-
Cocuk Internet Bagimhhk Olgedi'nde, katilimcidan “Uygun
Degil”, “Nadiren”, “Arada Sirada”, “Cogunlukla”, “Cok
Sik” ve “Devamll” segeneklerinden birini isaretlemesi
istenmektedir. Bu segeneklere sirasiyla 0,1,2,3,4 ve 5
puan verilmektedir. Seksen ve Uzeri puan alindigimda
“Internet bagimlisi” olarak tanimlanmakta; 50-79 puan
arasi alindiginda “Sinirli Semptom gosterenler” ve 49

puan ve alti alindiginda “Semptom Go&stermeyenler”
olarak tanimlanmistir (Balci & Gilnar 2009).

3.6. Verilerin Analizi

Arastirmada katihmcilarin verileri, SPSS 24 (zerinde
girigleri yapilarak, arastirma dediskenleri arasindaki
iliskiyi incelemek amaciyla istatistiksel veri analiz
yontemleri kullanilmistir. Veri analiz ydontemleri olarak
kisisel degiskenleri incelemek igin betimleyici istatistiksel
yontemler, arastirma dediskenleri ve kisisel degiskenler
arasindaki iligskiyi incelemek igin parametrik olan
istatistiksel yontemler olarak varyans analizi, bagimsiz
Orneklem t testi; parametrik olmayan o6lgimler olarak
ise Mann Whitney U ve Kruskal Wallis Homojenlik Testi
kullanilmistir. Arastirma dediskenleri arasindaki iliskiyi
incelemek igin korelasyon analizi uygulanmistir. Aralarinda
korelasyon oldugu tespit edilen arastirma dediskenleri
arasinda aciklayici rol olup olmadigini incelemek amaciyla
regresyon analizi uygulanmistir.

Tablo 1. Katilimcilarin Demografik ve Klinik
Degiskenlerinin Betimleyici istatistikleri

Demografik Degiskenler (N=101) N %
Cocuk Cinsiyet
Kiz 43 42,6
Erkek 58 57,4
Toplam 101 100,0
Gocuk Yas
6 15 14,9
7 4 40,6
8 30 29,7
9 6 59
10 9 8,9
Toplam 101 100,0
Anne Baba Birliktelik Durumu
Beraber 95 941
Ayri 6 59
Toplam 101 100,0
Anne Egitim
ilkdgretim 40 39,6
lise 37 36,6
{iniversite 24 23,8
Toplam 101 100,0
Baba Egitim
ilkogretim 21 20,8
lise 34 33,7
Universite 46 455
Toplam 101 100,0
(Ogrencinin Herhangi bir Rahatsizlii var mi?
Evet 12 11,9
Hayir 89 88,1
Toplam 101 100,0
Kardes Sayisi
1 56 55,4
2 30 29,7
3 ve lizeri 15 14,9
Toplam 101 100,0
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Arastirmada, katilimcilarin Sosyodemografik  Bilgi
Formuna vermis olduklari yanitlardan olusan dedisken
ve gruplarina iliskin betimleyici istatistikler Tablo 1'de
verilmistir.

Tablo 2. Anne Egitim Dlzeyi Degiskeni Bakimindan
Ebeveyn Stresi Puanlarinin Karsilastiriimasi

ESiAlt  Anne
N Ort. Ss Z Sd p
Boyutlan  Egitim
ilkogretim 40 24,50 9,285
Ebeveyn lise 37 23,16 8,180
stresi {iniversite 24 29,42 8,433 3,969 2 ,022
Toplam 101 25,18 8,948
Zor cocuk (Z=3,516; p<0,05) ve ebeveyn-gocuk

iliskisinde bozulma (Z=3,788; p<0,05) alt boyutlarinin
baba egitim dlizeyine gore farklilastigi, ortalama farkinin
ebeveyn-cocuk iliskisinde bozulma alt boyutu igin
ilkogretim mezunu babalarda; zor gocuk alt boyutu igin
Universite mezunu babalarda puan ortalamalarinin daha
ylksek oldugu saptanmistir.

Tablo 3. Baba Egitim Diizeyi Dediskeni Bakimindan
Ebeveyn Stresi Puanlarinin Karsilastiriimasi

ESi Alt Baba
Boyutlari Egitim
Ebeveyn ilkogretim 21 2048 8,376
cocuk lise 34 15,85 6,684 3,788 2 ,026
iliskisinde liniversite 46 18,83 5,131
bozulma  Toplam 101 1817 6615
ilkdgretim 21 2414 11,069 3,516 2 ,034
Zor cocuk lise 34 20,71 8,580
{iniversite 46 25,96 7,706
Toplam 101 23,81 8,996

Ebeveyn stresi alt boyutunun, anne egitim dlzeyine
gore farkllastigi, ortalama farkinin en cok Universite
mezunu annelerden kaynakh oldugu (Z=3,969; p<0,05).
(Tablo 3.); ebeveyn stresi alt boyutunun 6grencide fiziksel
rahatsizlik dediskenine gore anlamli farkhlk gosterdigi ve
rahatsizligi bulunan 6grencilerin ebeveynlerinde zor gocuk
alt boyutu puan ortalamalari daha yuksek bulunmustur
(U:493,500; p<0,05) (Tablo 4.).

Tablo 4. Ogrencide Fiziksel Rahatsizlik Degiskeni
Bakimindan Ebeveyn Stresi Puanlarinin Karsilastiriimasi

. Ogrencide
ESi Alt
rahatsizhk N Sira Ort. SrraTopl. U
Boyutlan
ameliyat
Evet 12 67,83 814,00
Boeveyn v 89 48,73 4337,00 332,000 034
stresi
Toplam 101
Cinsiyet dediskeni bakimindan aile-cocuk internet
bagimliigr  skorlarinin  anlamli  dizeyde farklilastigi
saptanmistir (t=2,176; p<0,05). Bu dogrultuda, kiz

ogrencilerinin ailelerinin internet bagimliligi skorlarinin
erkek 6grencilerin ebeveynlerine kiyasla daha yuksektir.

ORIGINAL ARTICLE-ARASTIRMA

Tablo 5. Cocuk Cinsiyeti Dediskeni Bakimindan Aile-
Cocuk Internet Bagimhhdi Puanlarinin Karsilastiriimasi

Gocuk
o N Ort. Ss t p
cinsiyet
Aile-
Kiz 43 1502 12762 2176 032
Gocuk
Internet
Bagimlilii Erkek 58 9,88 10,937

Anne editim dlizeyi ortalama farkinin ilkogretim mezunu
annelerde en ylksek oldugu Tablo 6’da verilmistir.
[F(2/98)=3,578; p<0,05]. Baba editim dlizeyi ortalama
farkinin ise lise mezunu babalarda en dusik oldugu
saptanmistir. [F(2/98)=3,534; p<0,05] (Tablo 7).

Tablo 6. Anne Egitim Dlzeyi Dediskeni Bakimindan Aile-
Cocuk Internet Bagimhhdi Puanlarinin Karsilastiriimasi

Anne

Egitim N Ort. Ss F sd 1]
ilkogretim 40 13,98 12,363

lise 37 8,03 7,426 3,578 2/98 ,032
{iniversite 24 15,13 15,312

Toplam 101 12,07 11,963

Tablo 7. Baba Egitim Dlzeyi Dediskeni Bakimindan Aile-
Cocuk Internet Bagimhligi Puanlarinin Karsilastiriimasi

Baba

o Ort. Ss F sd p
Egitim
ilkogretim 21 14,29 12,799
lise 34 7,74 7,420 3,534 2/98 ,033
liniversite 46 14,26 13,549
Toplam 101 12,07 11,963

Lise mezunu annelerin gocuklarinda uyku kaygisi alt
boyutu puan ortalamalarinin ilk 6gretim ve Universite
diizeyindekilere gore daha yliksek oldugu saptanmistir
[F(2/98)=3,220; p<0,05].

Tablo 8. Anne Egitim Duzeyi Degiskeni Bakimindan
Uyku Alskanliklar Alt Boyutlari Puanlarinin
Karsilastirilmasi

Uyku Anne
N Ort. Ss F sd P
Aliskanhklan  Egitim
ilkbgretim 40 5,48 2,207
37 6,78 2,540 3220 2/98 044
Uyku kaygisi
liniversite 24 5,79 2,146
Toplam 101 6,03 2,373

Tablo 9. Baba Egitim Dulizeyi Degiskeni Bakimindan
Uyku Aliskanliklari Alt Boyutlari Puanlarinin
Karsilastiriimasi

Uyku Baba
N Ort. Ss F sd P

Aligkanhiklan  Egitim

ilkdgretim 21 9,05 2,674

lise 34 8,26 2,526 4,061 2/98 020
Parasomniler

{iniversite 46 7,30 2,220

Toplam 101 7,99 2,496
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Parasomniler alt boyutunun baba editim dlzeyi
bakimindan anlamli  dizeyde farklihik go6sterdigi
[F(2/98)=4,061; p<0,05] ve uykuda solunumun bozulmasi
[F(2/98)=3,610; p<0,05] baba egitimi dediskenine gtre
anlamh diizeyde farkhlastigi ayrica ilkdgretim mezunu
babalarin gocuklarinda parasomni ve uykuda solunumun
bozulmasi alt boyutlari puan ortalamalar daha ylksek
oldugu bulunmustur.

Tablo 10. Gelir Dizeyi Dediskeni Bakimindan Uyku
Aliskanliklari Alt Boyutlari Puanlarinin Karsilastiriimasi

Uyku Gelir
Sira Ort.

Aliskanhiklan  diizeyi

Diisiik 7 60,21
Uykuya

Orta 89 48,85 14,591 2 ,001
dalmanin

i . Yiiksek 5 76,40

gecikmesi

Toplam 101

Diisiik 7 61,29

Orta 89 48,50 9,008 2 ,011
Uyku siiresi

Yiiksek 5 81,10

Toplam 101

Dilsiik 7 75,21
Gece Orta 89 50,02 7,863 2 ,020
uyanmalari Yiiksek 5 34,50

Toplam 101

Diisiik 7 83,07

Orta 89 48,79 9,677 2 ,008
Parasomniler

Yiiksek 5 45,50

Toplam 101

Gelir dlzeyine gb6re c¢ocuk uyku aliskanhklarinin
farkhlasma dizeyleri incelendiginde uykuya dalmanin
gecikmesi (Z=14,591; p<0,05), uyku siresi (Z=9,008;
p<0,05), gece uyanmalar (Z=7,863; p<0,05) ve
parasomniler (Z=9,677; p<0,05) alt boyutu puan
ortalamalarinin anlamli diizeyde farklilastigi saptanmistir.
Yiksek gelir seviyesindeki ailelerin gocuklarinda uykuya
dalmanin gecikmesi ve uyku slresi alt boyutlari puan
ortalamalari; gece uyanmalari ve parasomniler alt
boyutlarinin ise distk gelir seviyesindeki ailelerin
cocuklarinda daha ylksek oldugu elde edilen bulgular
arasindadir.

Ydnerge verme becerileri (t=-2,551; p<0,05) ve bilissel
beceriler (t=-3,378; p<0,05) alt boyutlarinin cinsiyete
gbre anlaml dizeyde farklilasmakta ve ydnerge verme
ve biligsel beceriler erkek &grencilerde anlamli diizeyde
daha yuksektir.

Tablo 11. Cocuk Cinsiyeti Dediskeni Bakimindan Sosyal
Beceri Alt Boyutlari Puanlarinin Karsilastiriimasi

Matson

Gocuk
Sosyal o

cinsiyet
Beceriler
Yonerge Verme K12 43 13,09 5,446 2,551 012
Becerileri il 58 15,41 3605
Bilissel Kiz 43 17,49 7713 3378 001
Becerller Erkek 58 22,17 6,213

Tablo 12. Anne Egitim Dulzeyi Dediskeni Bakimindan
Sosyal Beceri Alt Boyutlari Puanlarinin Karsilastiriimasi

Matson

Anne
Sosyal Egitim
Beceriler g
ilkdgretim 40 42,35 10,558
Temel lise 37 4676 7,939
Sosyal
) {iniversite 24 4900 5846 4959  2/98 009
Beceriler
Toplam 101 45,54 9,028
ilkbgretim 40 1213 4,719
K] lise 37 1430 3635 4145 2098 019
Konusma
i (iniversite 24 14,83 3,773
Becerileri
Toplam 101 13,56 4,258
ilkogretim 40 1500 4,788
lleri lise 37 1770 3026 3546 298 033
Konusma
- {iniversite 24 18,08 8,134
Becerileri
Toplam 101 16,72 5426
ilkogretim 40 2080 6,260
5 lise 37 2376 3,767 3391 298 038
Siirdiirme
. iniversite 24 21,21 5,357
Becerileri
Toplam 101 2198 5372
ilkbgretim 40 18,25 5,396
Duygusal  lise 37 2157 5605 3929 2/98 023
Beceriler {iniversite 24 2050 4,520
Toplam 101 20,00 5,437
ilkGgreti 4 1
Kendini ilkogretim 0 9,05 6,068
Koniol lise 37 2208 5341 3355 2/98 039
Etme {iniversite 24 1946 4,222
Becerileri
Toplam 101 2026 5540
ilkdgretim 40 11,95 4,344
Saldirgan 9
Davranigla  lise 37 1416 2,693 4,414 2/98 015
Basa Cikma  injversite 24 12,29 2,579
Becerileri
Toplam 101 12,84 3,540

Temel sosyal beceriler [F(2/98)=4,959; p<0,05], temel
konusmabecerileri[F(2/98)=4,145,p<0,05],ilerikonusma
becerileri [F(2/98)=3,546; p<0,05], iliskiyi sirdirme
becerileri [F(2/98)=3,391; p<0,05], duygusal beceriler
[F(2/98)=3,929; p<0,05], kendini kontrol etme becerileri
[F(2/98)=3,355; p<0,05] ve saldirgan davranislarla basa
¢itkma becerileri [F(2/98)=4,414; p<0,05] alt boyutlar
puan ortalamalarinin anne egitim dizeyine gére anlamli
bir bicimde farklilastii saptanmistir. Universite ve lise
mezunu annelerin ¢ocuklarinda ilgili sosyal beceri alt
boyut puan ortalamalarinin anlaml diizeyde daha ylksek
oldugu goérulmektedir. Bununla birlikte, ileri konusma
becerileri [F(2/98)=3,528; p<0,05] ve duygusal beceriler
[F(2/98)=4,330; p<0,05] alt boyutlarinin baba egitim
dluzeyine gore anlamli farklilastigi saptanmis, Universite
ve lise mezunu babalarin gocuklarinda ilgili sosyal beceri
alt boyut puan ortalamalar anlamli dizeyde daha ylksek
bulunmustur.

98 THE JOURNAL OF NEUROBEHAVIORAL SCIENCES VOLUME-CILT 6/ NUMBER-SAYI 2 / 2019



Tablo 13. Baba Egitim Duizeyi Dediskeni Bakimindan
Sosyal Beceri Alt Boyutlari Puanlarinin Karsilastiriimasi

Matson

ENE]
Sosyal o
. Egitim
Beceriler
ilkogretim 21 14,67 3,651
lise 34 16,06 4,658 3,528 2/98 ,033
ileri
Konusma liniversite 46 18,15 6,261
Becerileri
Toplam 101 16,72 5,426
Toplam 101 21,98 5,372
ilkogretim 21 17,00 4111
lise 34 20,94 6,660 4,330 2/98 ,016
Duygusal
Beceriler
{iniversite 46 20,67 4,507
Toplam 101 20,00 5,437

Temel sosyal beceriler (U:337,500; p<0,05) ve temel
konusma becerileri (U:333,000; p<0,05) alt boyutlarinin
ogrencide fiziksel rahatsizlik degiskenine gore daha

ylUksek bulunmustur.

Tablo 14. Tablo 14. Ogrencide Fiziksel Rahatsizlik
Degiskeni Bakimindan Sosyal Beceri Alt Boyutlari
Puanlarinin Karsilastiriimasi

Matson  Ogrencide
Sosyal rahatsizlik SiraOrt.  Sira Topl.
Beceriler ameliyat
Evet 12 48,79 4342,50
Temel
Sosyal Hayir 89 67,38 808,50 337,500 ,039
Beceriler Toplam 101
Temel Evet 12 48,74 4338,00
Konusma  Hayir 89 67,75 813,00 333,000 ,034
Becerileri Toplam 101

Yatma zamani direnci alt boyutu ile uyku stiresi (r=,215;
p<0,05), uyku kaygisi (r=,819; p<0,01), gece uyanmalari
(r=,338; p<0,01), parasomniler (r=,294; p<0,01),
uykuda solunumun bozulmasi (r=,260; p<0,01), gin
icinde uykululuk (r=,276; p<0,01), ebeveyn stresi
(r=,233; p<0,05), ebeveyn-cocuk iliskisinde bozulma
(r=,298; p<0,01), zor gocuk (r=,412; p<0,01) ve temel
konusma becerileri (r=,207; p<0,05) alt boyutlari pozitif
yonlU ve anlambh iligkili bulunmustur. Uykuya dalmanin
gecikmesi alt boyutu ile uyku stresi (r=,427; p<0,01),
parasomniler (r=,235; p<0,05) ve temel konusma
becerileri (r=,218; p<0,05) alt boyutlar pozitif yonli ve
anlambh iligkili bulunmustur. Gece uyanmalari alt boyutu
ile parasomniler (r=,651; p<0,01), uykuda solunumun
bozulmasi (r=,515; p<0,01), gln icinde uykululuk
(r=,388; p<0,01), ebeveyn stresi (r=,249; p<0,05),
ve aile gocuk internet bagimlihdi (r=,382; p<0,01) alt
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boyutlar pozitif yénli ve anlamh iliskili bulunmustur.
Parasomniler alt boyutu ile uykuda solunumun bozulmasi
(r=,684; p<0,01), gln iginde wuykululuk (r=,470;
p<0,01), ebeveyn stresi (r=,303; p<0,01), ebeveyn-
cocuk iligskisinde bozulma (r=,216; p<0,01) ve zor gocuk
(r=,200; p<0,01) alt boyutlarn pozitif yonli ve anlamh
iliskili bulunmustur.

5. Tartisma ve Sonug

Arastirma dediskenleri olarak, ebeveyn-cocuk internet
kullanimi, ¢ocuk uyku aliskanliklari, ¢ocuklarin sosyal
becerileri ve ebeveyn stresi incelenmistir. Her arastirma
degiskeninin  demografik  dediskenler  bakimindan
farklilasma dizeyleri incelenmistir. Elde edilen sonuglar
dogrultusunda, aile iletisimini ele alan dedisken olan
ebeveyn stresi incelendiginde, Universite mezunu
annelerin ebeveyn stresi daha yuksektir. Annelerin
calisma durumuna iliskin degerlendirme yapilmamasindan
Otlrd Universite mezunu annelerin ayni zamanda
calistyor olmalari ihtimalinden kaynakli olarak aile ortami
disinda farkli bir stres faktoriine maruz kalabilecekleri
dustinilmektedir. Ilkégretim mezunu babalarin ebeveyn-
cocuk iliskisinde bozulma ve zor gocuk alt boyut puan
ortalamalari ayrica fiziksel rahatsizligi olan 6grencilerin
ebeveynlerinin ebeveyn stres puani daha yuksektir.

Li ve meslektaslar (2010) yapmis olduklari galismada,
gocuklarin uyku ahlskanliklari ve ilgili faktdrleri incelemis
ve 5-11 yas cocuklarinin ebeveynleri ile galismiglardir.
Demografik degiskenler bakimindan degiskenlerin benzer
dadilim gosterdigi calismada, uyku aliskanhklari ve iliskili
olabilecek risk faktorleri Gzerinde durulmustur. Ebeveyn-
gocuk internet kullanimina iliskin bulgular incelendirginde,
kiz cocuklari igin anket dolduran ebeveynlerin ve
Universite mezunu ebeveynlerin  bildirdigi internet
bagimliigi daha vyiiksektir. internet kullanimina iliskin
bulgularin, cocuklarin bulundugu aile ortami igerisindeki
davraniglari kazanmasi bakimindan sosyal 6grenme
kurami cercevesinde dederlendirilebilecek davranisin
internet kullanimi olabilecedi distnidlmektedir. Cocuklarin
ebeveyni model alarak 6grenmesi neticesinde ebeveyn-
cocuk internet kullanimi benzerlik gd&sterebilmektedir
(Bandura,1977; Bandura, 1982).

GUnUmulzde teknolojik gelismelerin sonucu olarak
internet kullaniminin giderek yayginlasmasi sebebiyle
kullanimin ve/veya badimhhidin kaginilmaz olabilecegi
dusinltlmektedir. Bu dogrultuda, ebeveyn-gocuk
internet kullanimi dider degiskenler ve sosyodemografik
degiskenlerle birlikte ele alinarak ne dizeyde farkh oldugu
ele alinmistir. Ozellikle gocuklarin uyku alskanliklari ile
bilgisayar ve internet kullaniminin arasinda anlamh bir
iliski oldugunu vurgulayan calismalar mevcuttur (Royant-
Parola ve ark., 2017; Stea ve ark., 2014; Ward ve ark.,
2007).

Cocuklarin uyku kaygisi puani lise mezunu annelerin
bildirdikleri dogrultusunda daha yiksektir. Parasomni
ve uykuda solunumun bozulmasi ilkégretim mezunu
babalari olan 6dgrencilerde daha ylksektir. Distk gelir
seviyesindeki ailelerde gocuklarin uykuya dalma siresi ve
ylksek gelir seviyesi bildiren ailelerdeki gocuklarda uyku
suresi daha yuksektir. Ward ve meslektaslar (2007) uyku
bozukluklari ve disik uyku kalitesi gocuklarda oldukga
yaygin bir sorun oldugunu ve ebeveynlerin tutumunun
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bu anlamda o6nemli oldugunu o6ne slirmuslerdir. Aile
ortaminin gocuga sagladigi kosullar, cocugun psikososyal
gelisiminin islevsel olup olmamasi durumu, uyku
kalitesiyle kendisini gosterebilmektedir. Bununla birlikte,
gocuklarin okul ortaminda yasadiklari ve maruz kaldiklari
stresin uyku kalitesine yansimasi durumunun séz konusu
olabilecegi 6ne slirdikleri calismada ilk etapta hem gocuk
hem de aile bireylerinin slirece dahil edilmesinin 6nemi
vurgulanmistir.

Yonerge verme becerileri ve bilissel beceriler erkek
ogrencilerde, temel sosyal beceriler, temel konusma
becerileri, ileri konusma becerileri Universite mezunu
annelerin ¢ocuklarinda, iliskiyi surdirme becerileri,
duygusal beceriler, kendini kontrol etme becerileri ve
saldirgan davranisla basa gikma becerileri lise mezunu
annelerin gocuklarinda daha ylksek bulunmustur.
Gece uyanmalari alt boyutu ile parasomniler, uykuda
solunumun bozulmasi gin iginde uykululuk, ebeveyn
stresi ve aile gocuk internet bagimhhdi alt boyutlari pozitif
yonlld ve anlamh iligkili bulunmustur. Cocuklarin uyku
kalitesinin yoénetimine iliskin Bilissel Davranisgi Model’in
etkililigini savunan calismasinda Joseph ve meslektaslari
(2015), uyku problemine iliskin faktorler arasinda
akademik beklentiler, uyku saati rutini, internet kullanimi
ve elektronik cihazlara erisim gibi unsurlarin yer aldigini
ifade etmislerdir. Bu baglamda uyku problemleri gocugun
maruz kaldigi cevresel kosullara gére sekil alabilmektedir.
Bunlardan bir tanesi olan Aile-cocuk internet bagimlihgi
puanlari, ayni zamanda, ebeveyn stresi ebeveyn-.cocuk
iliskisinde bozulma ve zor gocuk alt boyutlariyla pozitif
yonla ve anlamli iliskili bulunmustur.

Aciklayicr iliskiler ele alindiinda ise, davranis ve
bagimlilik bozukluklarinda ele alindan 6zdenetim kurami
ile iligkili bir bulgunun elde edildigi go6rtlmektedir.
Analizler sonucunda, kendini kontrol etme becerileri
ebeveyn gocuk internet badimliidini acgiklayan gocuk
sosyal beceri alt boyutudur. Cocuklarin kendi denetimlerini
saglayabilme ya da saglayamama hususunda internet
ve/veya bilgisayar kullanimini bir basa gikma ydntemi
olarak gorebilecedi dusunulmektedir (Vernon, 2018;
Yigit, 2007). Uyku aliskanliklarina iliskin uyumsuzlugu
belirten; gece uyanmalari, parasomniler, uykuda
solunumun bozulmasi ve ebeveyn stresi, ebeveyn-gocuk
internet bagimlihgi puanlarini aciklayan degiskenlerdir.
Elde edilen sonuglarin, olumsuz gevresel kosullara zemin
hazirlamasi bakimindan problemli internet kullanimi
ve uyku problemleri ile iliskilendirilebilecek &lglide
oénemli oldugu ifade edilebilir Ogrencilerin akademik
basarilarinin degerlendirilmesinin, internet kullanimi ve
uyku ahliskanliklarinin ele alinmasi bakimindan 6nemli
sonuglar saglayabilecedi disltinilmektdir (Neverkovich ve
ark, 2018).

Li ve meslektaslari (2010) Cin‘de yapmis olduklar
calismada, c¢ocuklarin uyku siresini kisaltan faktoérler
arasinda televizyon ve sosyal medya kullanimi gibi
faaliyetlerin s6z konusu oldugunu 6ne sirmusledir. Ayrica,
ev ddevlerinin haftaici ¢ok fazla olmasinin uyku siresi
ile iligkilendirilebilecek bir risk faktort oldugunu ifade
etmislerdir. Belirtilen galismada oldugu gibi, Ulkemizde
Ogrencilerle yUlrltlilecek calismalarda s6z konusu
degiskenlerin dahil edilmesinin 6nemli katkilari olabilecegi
diastnlilmektedir.

Onam bilgisi : Onam formu gerekli degildir.
Etik kurul onayi: Etik kurul onayi sunulmustur.
Cikar ¢atismasi : Cikar catismasi bulunmamaktadir.

Finansal destek: Finansal destek bulunmamaktadir.
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RADYOLOJI CALISANLARINDA MESLEKI BILGI, i$ DOYUMU,
BELIRSIZLIGE TAHAMMULSUZLUK VE DEPRESYON
DUZEYLERININ ILISKISI

RELATIONSHIP BETWEEN PROFESSIONAL KNOWLEDGE, WORK
SATISFACTION, UNCERTAINTY AND DEPRESSION LEVELS
IN RADIOLOGY EMPLOYEES

Diler Ozyurt!, Zeynep Giimiis?, F.G. Hizli Sayar ' Hiiseyin Uniibol', H. Ozan Tekin2*

0z

Bu ¢alismanin amaci, radyasyonun giivenli kullanimi konusunda, mesleki bilgi yetersizligi olan radyoloji ¢caliganlarinin belirsizlige
bagh olarak is doyumu ve depresyon diizeylerini sosyodemografik dzelliklere giore degerlendirmek ve aralarinda bir iligki olup
olmadidini arastirmaktir. Galismadaki veriler istanbul ilinde gérevli 100 radyoloji calisanina uygulanan; Minnesota is Doyumu
Olcedi, Beck Depresyon Olcedi, Belirsizlige Tahammiilsiizliik Olcegi, Radyoloji Calisanlari Mesleki Bilgi Anketi ve Sosyodemografik
Bilgi Formu kullanilarak elde edilmistir. Arastirmada radyoloji calisanlarinin mesleki bilgi diizeyi, is doyumu, belirsizlige
tahammiilsiizliik ve depresyon diizeyleri sosyodemografik olarak incelenmis; mesleki bilgi diizeyi yiiksek olan katilimeilarin, is
doyumu puanlan anlamh diizeyde yiiksek, mesleki bilgi diizeyi ile depresyon puanlari arasinda ve is doyumu ile depresyon diizeyleri
arasinda negatif bir iliski bulunmustur. Bu arastirma radyoloji alaninda ¢ahisanlarin mesleki bilgi diizeylerinin yiikseltilmesinin
yani sira radyasyondan korunma yollarinin gelistirilip yayginlastiriimasi, is doyumunun saglanmasi ve depresyon diizeyinin
diisiiriilmesi icin Gnem tagimaktadir.

Anahtar Kelimeler: radyoloji teknikerligi; mesleki bilgi diizeyi; depresyon; belirsizlik; stres

1 Uskiidar Universitesi Sosyal Bilimler Enstitiisii,
2Uskiidar Universitesi Saglik Hizmetleri Meslek Yiiksek Okulu
*Sorumlu Yazar: Hiiseyin Ozan Tekin, Uskiidar Universitesi Saglik Hizmetleri Meslek Yiiksek Okulu, e-mail: huseyinozan.tekin@uskudar.edu.tr

102 THE JOURNAL OF NEUROBEHAVIORAL SCIENCES VOLUME-CILT 6/ NUMBER-SAYI 2 / 2019



Abstract
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The aim of the study is the safe usage of radiation, the lack of proficiency of radiology workers, job satisfaction based on uncertainly,
to evaluate depression levels according to sociodemographic characteristics and to find out whether there is any connection between
them. The data have been applied to 100 radiology workers in istanbul; Minessota Job Satisfaction Scale, Beck Depression Scale
and Uncertainty Intolerance Scale. Occupational information survey of radiology workers and obtaining sociodemographic form.
Participants with a high level of professional knowledge in the study, job satisfaction scores were significantly high, a negative
connection was found between the level of professional knowledge and depression between job satisfaction and depression levels.
In this study, the level of occupational knowledge, job satisfaction, intolerance to uncertainty and depression levels of the radiology
workers were investigated, in addition to raising professional knowledge level of the employees working in the field of radiology,
it is also important to develop and disseminate radiation protection ways, fo ensure job satisfaction and to reduce the level of

depression.

Keywords: radiology technician; professional knowledge, depression, uncertainty; stress

1. Giris

Iyonize radyasyon tani ve tedavi amaci ile medikal
alanda yaygin olarak kullanilmaktadir. Radyasyonun vicut
icinden gecerek goérintilemeye izin vermesi tani yontemi
olarak kullanimina, timérleri kiigliltmedeki etkisi ise tedavi
amaci ile kullanimina olanak vermektedir. Radyasyon
saghk alaninda “mucize yontem” olarak kullanilsa da,
dokularin hasar gérmesi ve genetik bozulmaya yol agmasi
nedeniyle, glivenli kullanim konusunda arastirmalar
beraberinde getirmisti. Radyasyonun tedavi amacgh
kullaniminda, tedavi alan ve uygulayan bireylerin
uymasi gereken kurallar belirlenerek, olumsuz etkilerden
korunmak igin ©6nlemler gelistirilmistir (Atag, 2016;
Kurtman ve Celebioglu, 2000; Tuncel, 2001).

Saghk alanindaki tanisal ve tedavi edici etkinligine
ragmen, radyasyonun olumlu taraflari ihmal edilebilmekte
ve radyasyondan zarar gorme ile ilgili bilgiler 6n plana
cikabilmektedir. Bunun temel nedeni, insan beyninin
organizmayi korumak ve yasamini surdirebilmek igin
tehdit ve tehlike karsisinda sempatik sinir sistemini
devreye sokmasidir. Bu korucuyu mekanizmanin devreye
girmesiyle hipotalamus-hipofiz-adrenal eksen aktif hale
gecger ve stres tepkisi tim vicudu etkileyecek bigimde
artar. Insan beyninin olumsuz uyaranlara daha fazla
dikkat etmesi ve olumsuz olaylari daha fazla hatirlamaya
programli olmasi nedeniyle; birgcok insan radyasyona
bagl saglk riskini, oldugundan daha ylksek dizeyde
algilayabilir. Bagka bir ifadeyle olumsuz bilginin, olumlu
bilgiye gore daha cok dikkat cekmesinin temel nedeni,
organizmanin kendini koruma sistemlerini devreye
sokmasidir. Hayatta kalma adina c¢ok faydali sonuglar
yaratan bu sistem bazen ortada dustunaldiga kadar
ylksek diizeyde tehlike olmamasina ragmen devreye
girebilmektedir. (Cannon, 1932; Chrousos, 2009; Fiske,
1980; McEwen ve Seeman, 1999; Ohman ve ark., 2001;
Selye, 1976).

Radyoloji alaninda gelistirilmis korunma ve guvenli
uygulama kriterleri hakkinda yeterli bilgisi olmayan
kisilerin yani sira, radyoloji calisanlari da toplumsal
onyargilara sahip olabilirler. Cevrede gergek bir tehlike
olmaksizin beynin tehlike/ tehdit algilamasiyla veya
gercek bir riskin olmasi sonucu stres yaratan durumun
uzun stirmesi, organizma igin olumsuz sonuglara; érnegin
kas agdrilar, sindirim sorunlari, Ulser, Greme sorunlari,
ruhsal sikintilar gibi rahatsizliklara sebep olabilmektedir
(Chrousos, 2009; McEwen ve Seeman, 1999; Sullivan ve

ark., 2000). Radyoloji calisanlari mesleki egitimlerinde,
maruz kalabilecekleri ginlik azami radyasyon dozu,
radyasyondan korunma yollari ve mesleki yetkinlikleri igin
gerekli bilgilerle donatilirlar. Bu alanda mesleki bilgi eksigi
olan kisiler, radyasyonun olumsuz etkileriileilgili kendilerini
risk altinda gorebilir ve sagliklari konusunda hissettikleri
belirsizlik nedeniyle yodun kaygi yasayabilirler. Insanin
belirsizlik durumunda kisa yollar ve dnyargilardan yardim
alarak yargilamada bulunma edilimi, olumsuz sonuclarin
artmasina neden olan 6nemli faktorlerdendir (Goetsch
ve ark., 1994; Goldstein ve Kopin, 2007; Kendler ve ark.
1999; Vaugh, 1999).

Ozkaya ve arkadaslari stres seviyesi ile is doyumu
arasinda, Ersan ve arkadaslari is doyumu ile algilanan is
stresi arasinda negatif bir iliski oldugunu gostermislerdir.
Erol ve digerlerinin galismasinda ise yetersiz is doyumunun
tikenmisligin énemli bir géstergesi oldugu bulunmustur.
Stres ve depresyon arasindaki iliski de, literatlirde sikga
iliskilendirilmektedir (Ozkaya ve ark. 2008; Ersan ve ark.,
2013; Erol ve ark., 2007). Beynin olumsuz uyaranlara
otomatik edilimi dikkate alindiginda; bilgi eksikligi ile
belirsizlik arasindaki iliski ve belirsizlik durumunda
karar verme mekanizmalarinin isleyisi ile ilgili arastirma
bulgulari, bilgi eksikliginin stres ve depresyona neden
olabildigini gostermistir (Kendler ve ark. 1999). Surekli
gelisen teknoloji; kendini yenileyen mesleki bilgi, yetkinlik
ve donanim gerektirmektedir. Dolayisiyla radyolojik
islemleri gergeklestiren ve hasta Uzerinde uygulayan
radyoloji  teknisyen/teknikerlerinin  anatomi  bilgisi,
teknolojiye yatkinhk, radyasyondan korunma bilgisi gibi
mesleki niteliklerinin olmasi, verilen hizmetin kalitesi igin
birer gerekliliktir.

Bu arastirma yakin zamanda yapilan ve bahsi gegen
calismalara ek olarak; mesleki bilgi eksikliginden
belirsizlige giden vyolun, bir stres faktéri oldugu
distnuldtginde, mesleki bilgi dizeyi, depresyon ve is
doyumu arasindakiiliskinin belirlenmesini hedeflemektedir.
Arastirma hayati 6nem tasiyan ve hata kaldirmayan
radyolojik islemleri gergeklestiren kisilerin, egitimleri ile
ilgili destek saglanarak ruh saghginin strdlrilmesine
katkida bulunulmasi agisindan 6nemlidir. Arastirmanin
bir diger amaci, ilgili alanda yapilacak galismalara kaynak
olusturmak ve gikan sonuglara gore radyoloji galisanlarinin
is doyumu ve sunulan hizmetin kalitesini artirmak igin
Oneriler ortaya koymaktir.
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2. Yontem ve Aracglar

Arastirmanin 6rneklemi, yaklasik 100 kisiden olusan
ve Istanbul ilinde cesitli hastanelerde calisan radyoloji
tekniker /teknisyenlerinden olusmaktadir. Gerekli etik
izinler alindiktan sonra veriler toplanmaya baglamistir.
Calismaya alinma 6lgltlerine uyan ve galismaya katilmayi
kabul eden tum bireyler, calisma grubuna dahil edilmis,
calismaya katilmayi reddedenler, aydinlatimis onam
formunuimzalamayan bireyler ise galisma disi birakilmistir.

3. Veri Toplama Aracglari

Calismada veriler arastirmaci tarafindan radyoloji
galisanlarina; sosyodemografik bilgilerin elde edilmesine
yénelik bilgi formu, Minnesota is Doyumu Olgedi, Beck
Depresyon Olgedi, Belirsizlije Tahammuiilsizlik Olgedi,
Radyoloji Calisanlari Mesleki Bilgi Anketi kullanilarak
toplanmistir.

3.1. Demografik Bilgi Formu

Arastirmanin gondllilik esasina dayandigini  belirten
aciklamadan sonra; cinsiyet, yas, egitim durumu, medeni
durum, mevcut iste galisma yili gibi sorulardan olusan ve
arastirmaci tarafindan hazirlanmis olan Sosyodemografik
Bilgi Formu uygulanmistir.

3.2. Radyoloji Calisanlari Mesleki Bilgi Anketi

Radyoloji calisanlarinin mesleki bilgi dizeyini O6lgmeyi

amaglayan toplam 21 sorudan olusan form, Tekin’in
danismaliginda yurutilen tez calismasi icin, “Radyoloji
Calisanlarinin  Radyasyondan Korunma Farkindaliginin
Degerlendiriimesi” anketi temel alinarak arastirmaci
tarafindan dizenlenmis ve kullaniimistir (Atag, 2016).

3.3. Minnesota is Doyumu Olgegi

Weiss ve arkadaslari tarafindan is doyumu dlzeyini
belirlemek amaciyla 1967 vyilinda gelistirilmis ve
glvenirlik katsayisi 0.83 olarak hesaplanmistir. Olcek 5'li
Likert tipi olup 20 sorudan olusmaktadir. 1996 Yilinda
Fatma Yildirim’in galismasi ile Tlrkiye igin glivenirligi 0.76
bulunmustur. Olcekten 20-100 arasi puan alinmakta ve
ters kodlanmis madde bulunmamaktadir (Kavlu ve Pinar,
2009).

3.4. Beck Depresyon Olcegi

Katilimcilarin depresyon dizeyini 6lgmek igin kullanilan
ve 13 yas Uzeri bireylere uygulanabilen bu envanter Aaron
Beck tarafindan 1961 yilinda gelistirilmistir. Olcek, Nesrin
Hisli tarafindan gegerlik glivenirlik galismasi yapilarak 1988
yilinda Ulkemize uyarlanmistir. Yirmi bir sorudan olusan
ve kendi kendini dederlendirme yolu ile 0, 1, 2, 3 puana
sahip seceneklerden en uygunu isaretlenmekte, 0-63
arasl puan alinabilmektedir. Elde edilen puan hafif-orta-
siddetli depresyon belirtileri olarak dederlendirilmektedir
(Hisli, 1988).

3.5. Belirsizlige Tahammiilsiizliik Olcegi

Sevda Sari ve ihsan Da§ tarafindan Tirkce gecerlik
ve glvenirlik calismasi yapilmis olan 6lgedin orijinalini
1962 yilinda Budner, Fransizca olarak gelistirmis, daha
sonra Ingilizce’ ye cevrilmistir. Fransizca versiyonunun
glvenirligi 0.78 ingilizce versiyonunun giivenirligi 0.74'tir.
Tlrkge' ye uyarlama calismasinda 1 soru cikarilmis olup
glvenirlik katsayisi 0.67 bulunmustur. Puanin ylksek

olmasi belirsizlige tahammdalin azhdini gostermektedir
(Sari ve Dag, 2009).

3.5. Verilerin Analizi

Arastirmada veriler katilimcilarin 6z bildirim anketlerini
doldurmasi yoluyla toplanarak ve Sosyal Bilimler Igin
Istatistik Paket Programi 21.0 (Statistical Package for
Social Sciences for Windows 21.0) kullanilarak analiz
edilmistir. Normal dagihma uygunluk Shapiro Wilk testi
ile Olgllmis, badimsiz gruplarin karsilastiriimasinda
t-Test, tek yonll varyans analizi, Posthoc Tukey testi,
degiskenler arasi iligki 6lciminde Pearson Korelasyon
Testi kullaniimisti. TUm analizler igin anlamliik dizeyi
p<0,05 olarak kabul edilmistir.

4. Bulgular

Calismanin sonunda 75 radyoloji calisaninin verileri
analiz edildi. Calismaya katilanlar demografik agidan
incelendiginde, erkekler (%57,3), yas grubuna gore 26-
35 yas grubu (%74,7), 6grenim durumuna gore Universite
mezunlari (%90,7), medeni duruma gbére bekarlar
(%65,4), calistigi kuruma goére Universite ve egitim
hastanesinde calisanlar (%44,5), calisma sliresine goére
2-4 yil grubu (%?29,4) en kalabalik gruptur. Calismaya
alinan radyoloji galisanlarinin sosyodemografik 6zellikleri
Tablol’de g6sterilmistir.

Tablo 1. Radyoterapi Calisanlarinin Demografik
Bilgilerine Goére Dagilimlari

Ozellik Frekans (n) Yiizde (%)
Kadin 32 42,7
Erkek 43 57,3

Yas Grubu
16-25 7 93
26-35 56 747
36-50 12 16,0

Egitim Durumu
Lise 7 93
Universite 68 90,7

Medeni Durum
Evli 25 33,3
Bekar 49 65,4

Cahstigi Kurum*

Universite ve Egitim Hastanesi 33 44,5
Ozel Hastane 25 33,8
Devlet Hastanesi 15 20,3
Goriintiileme Merkezi 1 1,4

Arastirmada kullanilan 6lgek ve anketlerin analiz
sonuglarina goére Beck Depresyon Olcedi puani ve
Minnessota Is Doyum Olgedi puani arasinda ve Beck
Depresyon Olcedi puani ve mesleki bilgi puani arasinda
negatif iliski bulunmus, ayrintilar Tablo 2’de verilmistir.
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Tablo 2. Katiimcilarin Olgek ve Bilgi Puanlarina Ait
Korelasyon Sonuglari
Belirsizlige

Beck Minnesota .
Tahammiil-

is Doyumu

Depresyon Bilgi Puani

siizliik

Beck Depresyon

r dederi
p degeri

Minnesota is Doyumu

r degeri
p degeri

Belirsizlige Tahammiilsiizliik

r degeri
p degeri
Bilgi

r degeri
p degeri

Puani

- 0,401
< 0,001

0,417
< 0,001

- 0,281
0,015

Puani

- 0,401
< 0,001

- 0,080
0,517

0,212
0,070

Puam

0,417
< 0,001

- 0,080
0,517

-0,013
0,913

-0,281
0,015

0,212
0,070

-0,013
0,913
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Tablo 4. Katilimcilarin “Mesleginizin Saghginiz Uzerine
Olumsuz Etki Olusturacagini Dustnlyor musunuz?”
Sorusuna Verdigi Yanita Gére Olcek ve Bilgi Puanlarinin
Karsilastiriimasi

Standart
Puan Yanit N* Ortalama
Sapma

Evet 61 7,6 19 0,951
Bilgi

Hayir 13 7,5 1,8
Belirsizlige  Evet 58 80,4 22,8 0,440
Tahammiil-
siizlilk Hayir 13 74,7 29,4

. Evet 61 63,2 16,1 0,001

Minnesota
is Doyumu

Hayir 12 80,3 16,4

Evet 61 12,9 8,9 0,087
Beck
Depresyon

Hayir 13 9,5 10,4

Tablo 3. Katiimcilarin Radyasyon Olciim ve Doz
Birimleri ile Ilgili Kendini Yeterli Hissetme Durumlarina
Gore Olgek ve Bilgi Puanlarinin Karsilastiriimasi

Yeterli
Standart .

Hissetme Ortalama P degeri

Durumu

Yeterli 54 79 1,8 0,006
Bilgi

Yeterli Degil 20 6,6 1,7
Belirsizlige Yeterli 51 78,7 25,5 0,549
Tahammiil-
siizliik Yeterli Degil 20 82,5 20,5

~ Yeterdi 53 68,4 17,9 0,025

Minnesota Is
Doyumu

Yeterli Degil 20 58,5 11,3

Yeterli 54 1,7 9,5 0,259
Beck
Depresyon

Yeterli Degil 20 14,5 8,2

Tablo 3’de verilen bulgular; katilmcilarin kendilerini
mesleki acidan yeterliliginin soruldugu soruya verilen
“yeterliyim” ve “yetersizim” cevaplari ile is doyumlari
ve bilgi puanlar karsilastirildiginda istatistiksel agidan
anlamli bir fark elde edilmis, kendini yeterli bulanlarin
mesleki doyum ve bilgi puanlarinin daha yiksek oldugu
saptanmistir.

Detaylari Tablo 4'te verilen; “Mesleginizin sagliginiz
Gzerine olumsuz etki olusturacagini diistiniiyor musunuz?”
sorusuna verilen cevaplar (Evet/ Hayir) ile Minnesota Is
Doyum Olgedi sonuglari karsilastirildidinda istatistiksel
olarak anlamli bir iliski bulunmustur.

Tablo 5. Katilimcilarin "Atom Enerjisi Kurumundan Gelen
Dozimetre Sonuglarina Glveniyor musunuz?” Sorusuna

Verdigi Yanita Gore Olgek ve Bilgi Puanlari

Standart
Puan Yanit N* Ortalama
Sapma

Evet 30 7,7 2,1 0,509
Bilgi

Hayir 45 7,4 1,7
Belirsizlige  Evet 28 775 241 0,533
Tahammiil-
siizliik Hayir 44 81,1 24,0

Evet 29 747 15,0 <0,001
Minnesota
is Doyumu

Hayir 45 60,6 16,3

Evet 30 10,0 10,5 0,005
Beck
Depresyon

Hayir 45 14,0 79

Tablo 5’te , "Atom Enerjisi Kurumundan gelen dozimetre
sonuglarina gliveniyor musunuz?” sorusuna verilen cevap-
lar (Evet/Hayir) ile Minnessota Is Doyum Olgedi puanlari
karsilastirildiginda “evet” cevabi verenlerin is doyum pu-
anlarinin istatistiksel olarak anlamli sekilde yliksek oldugu
(p<0,001), ayni soruya verilen cevaplarin Beck Depres-
yon Olgegi ile karsilastirilmasi sonucunda élgek puan orta-
lamasinin “hayir” yaniti verenlerde anlamli olarak yliksek
oldugu gorilmustir (p= 0,005).

5. Tartisma ve Sonug

Bu arastirmada radyoloji teknisyen/teknikerlerinin mes-
leki bilgi seviyelerinin, depresyon, is doyumu ve belirsiz-
lige tahammil dizeylerine etkisi arastirilmistir. Literatlr-
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le uyumlu sekilde, farkli meslek gruplariyla ilgili yapilan
arastirmalarda oldugu gibi, katilimcilarin depresyon du-
zeyi ile mesleki bilgi puanlari arasinda negatif iliski olup;
mesleki bilgi dlizeyi distlikce, depresyon puanlarinin yuk-
selme egdiliminde oldugu ya da mesleki anlamda daha bil-
gili olanlarin daha az depresif oldugu gorilmustur (Yilmaz
ve Murat, 2008).

Bilgi dlizeyleri karsilastirildiginda; 54 kisi kendini yeterli,
20 kisi yetersiz buldugunu ifade etmis, bilgi diizeyi farki
olan ve “yeterliyim” diyenlerin bilgi dlzeylerinin istatis-
tiksel anlamda daha yuksek oldugu saptanmistir. Mesleki
doyum puanlari karsilastirildiginda “yeterliyim” diyenlerin
mesleki doyum diizeyinin daha ylksek oldugu goérilmdas,
is doyumu puanlari ile karsilastirildiinda ise istatistiksel
anlam taslyan bir bulgu elde edilmistir. Belirsizligin kay-
glya neden olmasi ve bilgi edinme ile belirsizligin ortadan
kalkmasina bagh olarak mesleki doyumda artis beklemek
dogaldir.

Mesleginin sagligi Gzerinde olumsuz etki olusturacagini
disinenlerin is doyumu puanlarinin anlaml dizeyde dui-
stk oldugu saptanmistir. Literattrde bildirilen galismalar
arastirmanin sonuglariyla uyumludur. Farkli meslek grup-
larini iceren arastirmalar incelendiginde; is stresi dlizeyi
arttikca is doyumunun azaldigdi, is doyumu ile stres dize-
yi arasinda negatif bir iliski oldugu bildirilmistir ( Draper
ve ark., 1994; Ekinci, 2006; Ersan ve ark., 2013; Yilmaz
ve Murat, 2008). Bu sonuglara gére dusik mesleki bilgi
dizeyinin is doyumunu distrdidga ve olusan is stresinin
depresyon gelisimi agisindan, cgalisanlarda risk olusturdu-
gu soylenebilir.

Radyoloji teknisyen/teknikerlerinin mesleki bilgi seviye-
sini dederlendirmeye dayali puanin yiksek ve depresyon
puaninin duslik olmasi; bu iki dedisken arasinda anlamli
ve negatif bir iliskinin oldugunu géstermektedir. Bu sonu-
ca dayanarak, radyoloji teknisyen ve teknikerlerine yone-
lik verilen mesleki editim seviyesinin arttirilmasi ile alan-
da calisanlarin depresyona edilim oranini da azaltacagi
dusilmektedir. Depresyon dlzeyini etkileyen birgok fak-
tor bulunmaktadir ve mesleki bilgi seviyesinin yetersizligi
bunlardan yalnizca bir tanesi olabilir fakat nedene yonelik
alinacak dnlemlerin planlanmasinda 6nem arz etmektedir.
Mesleki bilgi seviyesi ve depresyon edilimi iliskisi, 6zel-
likle radyolojinin temel bilimsel terimlerinden bir tanesi
olan radyasyon hakkindaki bilgi seviyesi ve radyasyonun
biyolojik etkileri hakkindaki temel bilgi seviyesinin artiril-
masini hedefleyen galismalar, is doyumunun arttiriimasi
acisindan yol gosterici olacaktir.

Bu calismada mesleki bilgi dizeyi dislik olan radyolo-
ji calisanlarinin is doyumu dusik, depresyon dlzeyleri
yUksek bulunmustur. Radyasyondan korunmada, mesleki
bilgi seviyesinin ylksek olmasi ve calisanin bu korunma
parametrelerine hangi oranda sahip oldugunu bilimsel
verilerle dederlendirilmesi, calisanin meslegdi ile ilgili risk
anlayisi kavramini yakindan etkileyecetir. Arastirmada 6r-
neklemin blyukligu ve bazi parametrelerin arastiriima-
mis olmasi sinirlilklari olarak gésterilebilir. Elde edilen
sonuglara gore, medikal radyasyon cgalisanlarina yonelik
gergeklestirilecek editimlerin sayisi ve niteliginin genisle-
tilmesi, is doyumunun artmasini saglayacaktir. Bu konu
ile ilgili olarak, sivil toplum kuruluslar ve akademik plat-
formlarin is birlikleri ile saglikli bir galisan profili yaratmak

ve hizmet kalitesini arttirmak icin gerekli dizenlemeler
planlanmahdir.

Onam bilgisi: Onam formu gerekli degildir.
Etik kurul onayi: Etik kurul onayi sunulmustur.
Cikar catismasi: Cikar ¢catismasi bulunmamaktadir.

Finansal destek: Finansal destek bulunmamaktadir.
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ELEKTROENSEFALOGRAFI TABANLI SINYALLERIN
ANALIZINDE DERIN OGRENME ALGORITMALARININ

KULLANILMASI
THE USE OF DEEP LEARNING ALGORITHMS ON EEG BASED SIGNAL ANALYSIS
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0z

Geleneksel makine dgrenimi algoritmalar, literatiirde; biyomedikal verilerin islenmesi ve siniflandinimasinda yaygin olarak
kullaniimaktadir. Bununla birlikte, son yillarda, verilerin ¢oziiniirliigiinde ve miktarindaki artis nedeniyle ¢cok katmanli bir dgrenme
aginin kullamimasi zorunlu hale gelmektedir. Derin 6grenme, dzellikle cok-boyutlu verilerin varlifi ve insan karar verme siireclerinin
yetersiz olmasi durumunda, ilgili alt-siniflar, yiiksek performansla ayiran tiim uygulama alanlarini kapsar. Bu yéntemler, verilerin
bdliimler aras etkilesimlerini derinlemesine inceleme yetenegine sahiptir. Derin 6grenme, karmasik gozlemlere dayanan, yiiksek
boyutlu gézlemsel verileri kullanarak 6grenmesinden dolayi, geleneksel makine dgrenimi ydntemlerinden iistiindiir.

Elektroensefalografi (EEG) verileri yiiksek boyutlu ve karmasik mekansal alanlar (spatial domain) iizerinden ifade edilebilir. Biiyiik
veri setleriyle calisma potansiyeline sahip olduklarindan dolayi, derin 6grenme tabanh aglar kullanilarak yapilan analizler icin
uygundur. EEG sinyallerinin analizi igin gelistirilen derin 6renme modellerinin birgok tekrarlayici hiligsel gorevi otomatiklestirmesi
beklenmektedir.

Bu derleme makalesinde; hiyomedikal ve ndrobilim alaninda kullanilan derin 6grenme mimarilerinin genel tanitimi, bu mimarilerin
EEG tabanh analitik gdrevler iizerindeki uygulamalari, karsilasilan olasi zorluklar ve gelistirilen olasi giziimler ele alinmaktadir.
Ayrintili bir calismanin sonucunda, derin 6§renme yontemlerinin klinik veya biligsel verilerdeki karmasik kaliplari cikardigi ve
farkli veri tiirleri arasindaki soyut iligkileri saptamak igin giiclii bir yontem sundugu gériilmiistiir. Bu calisma, klinik ve ndrobilimsel
arastirmalarda, derin dgrenmeye dayali uygulamalarin gereksinimlerini tartismakta ve ayni zamanda arastirmacilara, EEG
sinyallerinin derin dgrenme temelli analiz metodolojisine ve arastirmalarda karsilasilabilecek potansiyel zorluklara genel bir bakis
sunmay! amaglamaktadir.

Anahtar Kelimeler: derin 6grenme, makina 6grenmesi, elektroensefalografi, siniflandirma

' Mekatronik Miihendisligi Béliimil, Biilent Ecevit Universitesi, Zonguldak, Tiirkiye.

2 Yazihim Miihendisligi Bélimii, Uskiidar Universitesi, istanbul, Tiirkiye.

3 insan ve Toplum Bilimleri Fakiiltesi Psikoloji Boliimii, Uskiidar Universitesi, istanbul, Tiirkiye.

*Sorumlu Yazar: Tiirker Tekin Ergiizel, Yazihm Miihendisligi Bolimii, Uskiidar Universitesi, istanbul, Tiirkiye. E-mail: turker.erguzel@uskudar.edu.tr

108 THE JOURNAL OF NEUROBEHAVIORAL SCIENCES VOLUME-CILT 6/ NUMBER-SAYI 2 / 2019



Abstract

ORIGINAL ARTICLE-ARASTIRMA

Standard machine learning algorithms are widely used in the processing and classification of biomedical data in the literature.
However, in recent years, it becomes a necessity to use a multi-layered learning network due to the increase in the resolution and
quantity of the data. The concept of deep learning comprises the whole set of applications that separate sub-classes with high
performance, especially in the case of the existence of multi-dimensional data and insufficient human-decision making processes.
These methods can examine the inter-departmental interactions of data in depth. Deep learning is superior to conventional machine
learning methods because too many observational data are learned based on increasingly complex patterns. Also, when the data size
is enhanced, superiority difference over conventional machine learning methods is remarkably increased. Electroencephalography
(EEG) data can be expressed in high-dimensional, and complex spatial domains. It is suitable for analysis using deep learning-
based networks as they have the potential to work with large datasets. Deep learning models developed for the analysis of EEG
signals are expected to automate many repetitive cognitive tasks. This review article covers the general introduction of deep
learning architectures used in the field of biomedical and neuroscience, the applications of these architectures on EEG-based
analytical tasks, possible difficulties encountered and possible solutions. As a result of a detailed study, it has been seen that
deep learning methods extract intricate patterns in the clinical or cognitive data and present a powerful method to determine the
abstract relationships between different types of data. This study addresses the needs of deep learning-based applications in
clinical practice and neuroscientific research and aims to provide researchers with an overview of the deep learning-based analysis
methadology of EEG signals and potential challenges in future research.

Keywords: deep learning, machine learning, electroencephalography, classification

1. Giris

Makina Ogrenmesine dayali metotlar, veri birimleri
arasindaki etkilesimi hesaba katarken ayni zamanda
istatistiksel ¢ikarimlarda da bulunarak teshis ve

Ongodrliye dayali kararlari alir. Bu yodntemler, denetimli
ve denetimsiz 6grenme (supervised and unsupervised)
olmak Uzere ikiye ayilirlar [Tsang, 2003 ; Pattanayak,
2017]. Denetimli 6grenme; iki veya daha fazla kimeyi,
onceden tanimlanmis kategorilere veya dederlere
esleyen bir fonksiyon gelistirmeye galisirken, denetimsiz
ogrenme; operator tarafindan saglanan herhangi bir
on bilgi kullanilmadan verilerin nasil diizenlendigini ve
organize oldugunu belirlemeye calisir. Buradaki temel
amag, bilinmeyen yapilarin kesfedilmesine yoneliktir [Wu
vd., 2017; Nie vd., 2018].

Derin 6grenme ise; dogrudan veri Uzerinden optimal
gosterimin belirlenebilmesini saglayan bir temsil-6grenme
(feature learning) yontemidir. Bu ydntem, veri Gzerinde
ardisik ve dodrusal olmayan déntstmlerin yapiimasini
saglayan, farkli seviyelerde karmasikliga sahip hiyerarsik
yapilarin kullaniimasi aracilidi ile yurataltr. Bu dontustumler,
Ust dizey soyutlama seviyelerini gerektirmekle birlikte,
daha yuksek seviyeli 6znitelikler, giris verilerinde mevcut
olan gurultid ile karsilastinldidinda, alt seviyedeki
ozniteliklerden daha az degiskendir [Yu & Chu, 2017 ; Suk
vd., 2014]. Derin 6grenmede; cok-katmanli bir 6grenme
yapisi sergileyen insan beyninin calisma mekanizmasindan
esinlenilmistir. Bir Derin Sinir Agi (DSA) (Deep Neural
Network) genellikle, giris katmani, (¢ veya daha fazla
gizli katman ve bir gikis katmanindan meydana gelir. Giris
katmani; modele beslenen ve biyolojik belirtec degeri
olan veriyi toplarken, gizli katmanlar ise verinin soyut
Ozniteliklerini 6grenir ve kaydederler. Bu o6znitelikler,
daha sonra c¢ikti katmanina génderilir ve model cikislari
olarak belirli siniflara atanirlar. Ogrenme; veri tzerindeki
daginik, ortik ve kompleks bilginin tespit edilmesi ve ag
icerisinde gémulu yapay noronlar arasindaki baglantilarin
adirliklarinin ayarlanmasi islemine dayanan tekrarli ve
dongusel bir strectir. Model egitimi, 6nceden tanimlanmis
durdurma kriterlerinden en az birisi saglanincaya kadar
devam eder. Derin 6grenme temel olarak yliksek seviyede

soyutlamanin basariimasina ve karmasik yapilarin
6grenilme kapasitesine sahip olan Cok Katmanli Yapay Sinir
Ag'larinin (Multi-layer Neural Network) egitilmesi ve test
edilmesi slreglerini igerir [Razavian vd., 2014]. Bilginin
ag boyunca nasil yayildidi ile iligkili olarak iki tar derin
6grenme modeli vardir. Bunlardan ilki, girdi katmanindan
cikti katmanina dogru bilginin tek yén boyunca hareket
ettigi ileri beslemeli aglar (feedforward nets) olurken,
digeri de gegmis girdilerin mevcut ciktiyi etkilemesine izin
veren geri besleme (feedback) baglantilarindan olusan
yinelemeli sinir adlaridir (recurrent networks) [Graves,
2017].

Beyindeki  elektriksel  faaliyetlerin  &lgimlenmesi
Elektroensefalografi (EEG) sayesinde mimkiin olmaktadir.
EEG sinyallerinin analiz edilmesi; EEG sinyallerinin duragan
olmayan (nonstationary) yapisi (sinyal karakteristiklerinin
zamanla dedismesi), gurulti (noise) seviyelerinin
yuksek olmasi ve ylksek veri boyutlarina sahip olmasi
gibi faktdrler ylzinden oldukca zordur. Bu zorluklarin
Ustesinden gelinebilmesi igin, filtreleme ve boyut
indirgeme (dimension reduction) teknikleri gelistiriimis
olsa da, gbozlemlenen zaman serilerinin Orintllerinden
gelen sinyal dinamiginin altinda yatan strecin klinik
olarak kabul edilebilir dogrulukta ve go6rev-bagimsiz,
dayanikh (robust) bir sekilde modellenmesi, ayni zamanda
algoritmalarin gerekli ylrtitme suresi, bellek verimliligi
ve gercek zamanl uygulamalarda kullanishihgi da, klasik
makina 6grenmesi ve sinyal isleme yontemleri (6znitelik
cikartma (feature extraction) , 6znitelik segimi (feature
selection)) ile tatmin edici dizeyde olmamaktadir.
Otokodlayici  (OK)'lar (Autoencoders), Konvollisyonel
Sinir Aglari (KSA) (Convolutional Neural Networks), Derin
Kani Aglari (DKA) (Deep Belief Network) vb. cesitli derin
6grenme mimarileri goklu zihinsel durumlari birbirinden
ayirt etme amaciyla, EEG sinyallerinin analizinde
kullaniimistir. Genel olarak bir DSA, basit bir sinir agina
ylzeysel olarak benzemektedir. Cok sayida gizli katman
ile ayrilmis bir giris katmani ve bir gikis katmani igerir.
Ancak, bu aglarin nasil editildigi konusunda, yontemsel
farkhliklar mevcuttur [Roux & Bengio, 2008]. Spesifik
olarak, DSA gizli katmanlar (hidden layers) arasindaki
agirliklar ayarlamak igin denetimsiz 6grenme tekniklerini
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kullanir ve adin giriglerine iliskin en iyi 6zniteliklerin
belirlenmesini saglar. DSA’'nin bu 6zelligi sayesinde, agin
girisi ve cgikisi arasindaki karmasik ve dogrusal olmayan
baglantilarin, esnek ve yiiksek mertebede soyutlamayi
iceren modellenme islemi gergeklestirilir DSA'larin
editilmesi gereken ve gok sayida parametresi olan birgok
gizli katmani vardir. Agin editilmesinde, genellikle geri
yayihm algoritmasi (backpropagation algorithm) kullanilr.
Birgok gizli katmani olan DSA'nin hesaplama karmasikhgi
ve genis alan parametreleri arttikca, daha dustk bir egitim
hizina sahip olur ve buna ek olarak, yerel minimumda
(local minimum) takilma problemleri meydana gelir. Ote
yandan, makina 6dgrenmesi literatlirinde, daha etkili
6grenme mimarilerinin gergeklestirilmesi igin, denetimsiz
bir 06n-egitim prosedirinin verimli bir dlzenleyici
olarak kullanildigi  yari-denetimli  (semi-supervised)
algoritmalar énerilmistir [Weston vd., 2008]. On-egitim
(Pre-train) yontemleri arasinda; DKA, Kisitli Boltzmann
Makinasi (KBM) (Restricted Boltzmann Machine) ve Derin
Boltzmann Makinasi (Deep Boltzmann Machine) yer alir.
Odrenme o6zellikleri ve siniflandirmada, DSA'nin etkinligi;
konusma, gérme ve dogal dil isleme gibi farkli uygulamalar
Uzerinde kanitlanmistir [Park vd., 2017; Lee vd., 2017;
Huang vd., 2016; Graves & Schmidhuber, 2005; Cho
vd., 2014; Scalzo & Piater, 2005; Ciresan vd., 2012;
Wen vd., 2017; Mellouli vd., 2017]. Bu garpici sonuglar,
derin 6grenme teknikleri kullanilarak otomatik orintdlerin
taninmasi (pattern recognition) alaninda yeni bir egilime
yol acmistir. Dolayisiyla, veri setlerine ait 6znitelikleri
dogrudan veri tzerinden 6grenen, gelismis derin 6grenme
yaklasimlari, EEG sinyallerinin analizinde daha cazip bir
yontem olarak karsimiza gikar [Sinha & Ayush, 2018].
Bu yodntemin birincil avantaji pratik olmasidir; c¢unku
bu yontem ile 6znitelikler; otomatik, akilh ve hiyerarsik
olarak derin katmanlar aracihidi ile dogrudan ham veri
setinin beslenmesi ile 6grenilmektedir. Gizli katmanlarin
sayisinin  yliksek olmasi, derin 6grenmenin ylksek
soyutlamaya dayal 0Ozniteliklerinin ve bu 06znitelikler
arasindaki iliskilerin hesaba katilmasi anlamina gelir;
Oyle ki, disik seviyeli katmanlardan cikartilan basit,
somut bilgilerden baglanarak, yiksek karmasikhktaki
soyut kavramlar, ylksek seviyeli katmanlarda 6grenilir
[Bengio, 2009]. ikincil avantaji ise; etiketsiz (unlabeled)
verilerin denetimsiz yontemler [Golovko & Kroshchanka,
2016], kullanilarak siniflandirilabilmesidir, bu da onu,
etiketsiz bol miktarda EEG verisi igin uygulanabilir bir
yéntem haline getirir. EEG verilerini etiketleme islemi
(labeling process), zaman ve uzmanlk gerektirirken,
denetimsiz yontemler hem zaman hem de maliyet
acisindan daha verimli olmaktadir. Derin 6grenme
sayesinde; gecmis veri setlerine dayal egitim modelleri
kurularak veri kaynaklarinin dogasi hakkinda tahminler
yapilir ve gelecek veri setleri bu modellere bagh olarak
analiz edilir. Bunun saglik hizmetlerine olan yansimalari
arasinda; profesyonel insan kaynadindan yoksun olan
alanlarda erken, ylksek dogrulukta ve hizli teshis ve tibbi
harcamalarin azalmasi yer almaktadir. Tibbi teshis araci
olarak kullanilan derin 6grenme yéntemleri, giderek artan
dizeyde ilgi gdrmektedir. Ornedin; KSA, farkli tiplere
sahip cilt kanserlerinin tanisinda insan dermatologlardan
daha iyi bir performans gostermistir [Esteva vd., 2017],
baska bir KSA ise, retinal damarlari uzmanlara gore
daha dogru sekilde bélimlendirmistir [Du vd., 2018].

EEG tabanli uygulamalarda (epilepsi nobeti tespiti
[Cilasun & Yalcin, 2016], norodejeneratif hastaliklarin
teshisi, uyku durumlarinin ya da duygudurumlarin
siniflandirilmasi, beyin-makine araytlizleri vb.) derin
6grenme algoritmalari, yaygin olarak kullaniimaktadir.
Coklu-sinif siniflandirmasi problemine yoénelik calismalar
da literatlirde yer bulmustur [Fei & Liu, 2006]. Coklu-
sinif siniflandirmasi, aktif bir arastirma alanidir [Kumar
& Gopal, 2011]. Karar destek makinasini kullanan ¢ogu
noéro-gorintileme (neuro-imaging) calismasinda, birden
gok ikili siniflandirma yapilmistir [Kuang & He, 2014].
Bununla birlikte derin 6grenme algoritmalari, goklu-sinif
siniflandirmasini (multi-class classification) daha ytksek
performans ile yapabilmektedir.

Bu makalenin amaci, EEG verileri igcin derin 6grenme
modellerinin sistematik bir gézden gegirilmesini yapmak
ve hedef uygulamalari analiz etmek igin kullanilan
cesitli derin 6grenme mimarilerini ve veri modellemede
karsilagilan zorluklari tanitmaktir. Ayrica, bu yéntemlerin
EEG sinyallerinin analizine olan katkilarini daha anlasilir
hale getirme maksadi ile, ilgili yéntemler tanitilarak
EEG sinyallerinin siniflandirmasinda nasil uygulandiklari,
genel hatlarn ile goésterilecektir. EEG sinyallerine iliskin
uygulamalar ekseninde, derin 6grenme yéntemlerinin
glincel literatiire olan katkilar incelenecektir. Saglik
analitiginde, derin  6grenmenin  kullanilmasindaki
basariya ragmen, ele alinmasi gereken birtakim sorunlar
bulunmaktadir. Bu sorunlar; veri ve etiket kullanilabilirligi,
modelin yorumlanabilirligi, seffafligi ve uygulanabilirligi
vb. seklinde karsimiza cikmaktadir. Bu tlr sorunlarin
tanimlanmasi  yapilarak, temel ¢6zim  dnerileri
tartisilacaktir.

2. Derin Ogrenme Mimarilerinin Tanitilmasi

Literatirde derin  6dgrenme  yontemlerine iliskin
uygulamalar sirasiyla; OK, Yidilmis OK (Stacked
Autoencoders), Tam Bagli Kaskad Adlari (Fully-connected
Cascade Networks), DKA, Derin Bayesci Ag (Deep
Bayesian Network), KSA, Derin OK, KBM, Tekrar Derin
Agirliklandinimis  Altsinif-tabanli  Yaygin  Coklu-gérev
OgJrenme (Deep Weighted Sparse Mult-task Learning),
Gekismeli Uretici Aglar (CUA) (Generative Adversarial
Networks) , Tekrarlayan (Recurrent) Sinir Adlari (TSA)
vb. temelinde olacak sekildedir [Yu & Chu, 2017 ; Suk
vd., 2014]. Bu incelemede, 06zellikle EEG sinyallerinin
analizinde kullanilan yontemler Gzerinde durulacaktir.

2.1 Tekrarlayan Sinir Aglari

TSA'lar; zaman serileri, olay dizileri ve dogal dil metni
gibi sirali verileri modellemek igin ileri beslemeli sinir
aglarinin  bir turevidir. Ozellikle, tekrarlanan vyapilari
sayesinde, boylamsal EEG verilerindeki karmasik zamansal
dinamikleri yakalayabilir ve bdylece, sirali klinik olay
0ngorisl, hastalik siniflandirmasi ve sayisal fenotipleme
dahil olmak Uzere birgok saglik verisinin modellenmesi
gorevi igin tercih edilirler. Gizli katmanin mevcut durumu;
gizli katmanin 6nceki durumuna ve mevcut zamandaki
girdiye bagl oldugundan; TSA’'nin gizli durumlari, bellek
olarak calisirlar. Bu 6zellik, ayrica TSA'nin dedisken
uzunluklarda dizi girisini islemesini saglar. Gegit (Gate)
mekanizmalarina sahip iki belirgin TSA varyanti (Uzun
Kisa Donem Bellek (UKDB) (Long-Short Term Memory)
birimi ve Kapil Tekrarlayan Birim (KTB) (Gated Recurrent
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Unit)) yaygin olarak kullaniilmaktadir. Gradyan kaybolma
(Gradient vanishing) probleminin Ustesinden gelmek
ve uzun vadeli bagimliliklarin etkilerini yakalamak igin
tasarlanmistir [Tang vd., 2018].

2.2 Derin Kani Agi

DKA’lar, KBM olarak bilinen, si§ yidilmis (stacked)
Oznitelik gikarticilarindan olusur. Gortundr katman ve
gizli katman seklinde ayristinlmis iki stokastik katmana
sahiptir. Girdi verisinin gizli 6znitelikler cinsinden
stokastik gdsterimini bulmak amaci ile, maksimum olasilik
kestirimini (maximum likelihood estimation) kullanirlar.
Bu amagla; KBM’ler, zit iraksama (contrastive divergence)
olarak bilinen yaklasima dayali olasilik egimlerini
kullanan edim ¢okls (gradient descent) algoritmasina
gore egitilirler. Giris verisi, gérinir katmanda tutulur ve
daha sonra ileri beslemeli ag aracilidi ile gizli katmana
yonlendirilir.  Adirhkli girislerin  toplam sonucu, noéron
aktivasyon olasiidinin bir 6lgimint ifade eder. Gizli
noronlarin aktivasyon orintlsi, goérinir katmana geri
yayllarak girdi verilerinin yeniden kurulmasini saglayan
agin igsel gosterimi olarak dusunilebilin. Ag, gercek ve
yeniden yapilandirilmis veriler arasindaki tutarsizhik
temelinde adirliklarinn ayarlayarak o6grenir. OK’lara
benzer sekilde, bir KBM'nin gizli katman gdsterimi, bir
sonraki KBM'ye giris katmani olarak eklemlenerek derin
aglar olusturmak lzere 6beklenir ve bu ag, verilerin daha
soyut temsillerinin elde edilmesini saglamak amaci ile,
dustk seviyeli 6zniteliklerden ylksek seviyeli 6zniteliklere
dogru yinelemeli olarak 6grenir [Janod vd., 2016 ; Ren
& Wu, 2014]. Bir Boltzmann Makinasi, en basit ifade ile,
ayrik katmanlar olmadigi ve her néronun bir diger néron
ile cift-yonlt baglandidi bir stokastik sinir agidir [Hinton
vd., 2006]. KBM’ler, bu yapiy1 daha geleneksel bir forma
donustlrerek, tek yonla baglantilari olan ve ayni katmanin
noéronlari arasinda badlanti olmayan, 6zel giris ve gikis
katmanlarini igerir. BOyle bir sistemin modeli, Sekil 1'de
sunulmustur.

h
ST
S
%’:\g&\
v

Sekil 1: KBM: gizli katmanlar ve bir gérintir katmani
iceren yonlenmemis (undirected) grafiksel modeli

Adin, giris ve gikis katmanlari arasindaki iliski, agin
daha hizli editilmesine olanak tanir. KBM'nin bir baska
avantaji, bir KBM’den gelen néronlarin gikis katmaninin,
bir bagska KBM igin giris katmani olarak hizmet etmesine
izin verilerek kolaylikla genigletilebilmesidir. Birden
fazla KBM'nin kademeli sekilde birlestiriimesi, Sekil 2'de
gosterilen ve bir DKA olarak adlandirilan, birden gok gizli
katmana sahip bir sinirsel ag meydana getirir.
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Sekil 2: DKA: tek gorinir katman ve Ug tane gizli
katman. EEG siniflandiriilmasinda kullanilan model
[Movahedi vd., 2018].

Bu, yuzeysel olarak ¢ok katmanli ileri beslemeli bir sinir
agina benzese bile, agin nasil egitildigi konusunda farklilik
gOsterir [Gibson vd., 2017]. Spesifik olarak; her KBM bir
defada bir katmana eklenir ve denetimli 6grenme ve geri
yayllimin tim aga uygulanmasindan énce, denetimsiz bir
sekilde egitilir Bu yéntemde, bir DKA, hem analiz igin
ilgili 6znitelikleri kendisi segebilir, hem de birgok katman
arasindaki adirliklarin dedistirilmesi icin sadece geri-
yayillimi kullanan aglarin pratik olmayan uzun birlesme
slirelerine tabi dedildir. Bu badlamda; yaygin olarak
kullanilan denetimsiz 6grenme yéntemi, karsithkli ayrisma
algoritmasidir [Gomez-Silva vd., 2017].

Bir KBM'nin; v ve h arasindaki baglant ile iliskili W
agirhk matrisi ile (v|h) gorunir ve gizli vektor cifti igin
enerji fonksiyonunun genel bir formu, Denklem 1'de
gOsterilmistir.

E(v,h) = —a'v—b"h —v'Wh (1)

Burada; a ve b, goérinir ve gizli birimler igin yanlilik
agirliklandir. v ve h’a ait olasilik dagilimlari; E (v, h)

enerji fonksiyonu cinsinden Denklem 2’deki gibi ifade
edilir.

_1 —E(wh)
P(v,h) ~e 2)
Burada; Z normalize eden sabittir ve Denklem 3'de
verilmistir.
7 = Zw,hr e—E(m,h!) (3)

U vektérinin olasilidi; Denklem 2'nin gizli katmanlar
tzerinden toplamina esittir [P(w, h) = %Ehe—E(v.h)]

Egitim verisinin log-olasiiginin W 'ya gére olan tirevini
alirsak, Denklem 4 elde edilir.

N dlog (PG _ _
n=1 ow;j - (vi |hj )veri (vi |h} )model (4)
Burada; {. |- Jveri, {- |- Yimoder OPEratéri, veri ya da model
dagihminin beklenen dederlerine isaret eder.

Log-olasilik tabanli egitim verisi Uzerindeki ada ait
agirliklar icin 6grenme kural, Denklem 5'teki gibidir.

AVVU- — € ((vi|hj)veri N (vi|hj)model) (3)
Burada; € 6grenme oranidir.
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Buna ek olarak; gizli ya da gorindr birimlerin
aktivasyonlari, gorintr veya gizli birimlere kosullu olarak
bagh olabilir. Ornedin; h 'nin v "ye bagli kosullu olasiligt,
Denklem 6’daki gibi tanimlanir.

P(hlv) = [1; P(hj|v) (6)

Burada; hj € {0,1} ve olasiligi hj = 1/dir.

P(hy = 1|v) = o(b; + Z;viWy;), P(v; = 1]h) =
oa; +X;Wiih;); o(x)=(1+e™ )1 lojistik
fonksiyondur.

2.3. Konvoliisyonel Sinir Aglarn

KSA, biyolojiden esinlenilmis, goérsel korteksin goérinti
islemesini taklit etmek amaci ile tasarlanmistir. Girdi ve
cikti katmanlarina ek olarak; konvollsyonel katman,
havuz katmani, tam-baglantili (fully-connected) katman
seklinde ifade edilen (g tip katmandan meydana gelirler.
Konvollisyonel katman; birgok dznitelik haritasi lizerinden
organize edilir. Oznitelik haritasindaki her néron, bir
Onceki katmanin yerel bolgesindeki sabit néron kiimesine
baglanmistir. Kavrayici alanlar (receptive field) olarak
adlandirilan bu yerel kiimeler, yerel baglantisallik sayesinde
tim sistemi kapsar. Ayni 6znitelik haritasinda; her bir
noérona karsilik gelen kavrayici alan arasindaki baglantilar,
ayni adirliklari paylasirken, farkli 6znitelik haritalari, farkl
adirhik gruplarini kullanir. Bu mimariye gore, bir 6znitelik
haritasi, ayni 6rintl igin tim sistemi tarayan bir “6znitelik
detektori” seklinde duslUndlebilin. Bu 6rintl, cekirdek
olarak tanimlanir. KSA'lar igindeki cekirdekler (kernel)
egitim islemi boyunca ogrenirler. Bircok konvoliisyonel
katman ile galisan bir ag Uzerindeki her katman, cok
sayida artan soyut 6zniteligin elde edilmesi amaci ile
(6rnegdin; (cizgi—»kenar—-gozler-ylz), kodlama islemi
yapar. Havuz katmani, bir énceki konvoliisyonel katmana
ait néron sayilarini indirger. Tam-baglantili katmanlar ise,
konvansiyonel coklu katmanlialgilayicidakigizlikatmanlara
benzerler. Yerel badlantisallik (local connectivity), adirlik
paylasimi ve havuzlama 6zelliklerine sahip konvollsyonel
sinir aglari, hesaplama islemini hafifleten ve asiri uyum
olasihgini dusiren hiperparametreleri (hyperparameters)
icinde barindirir [Zhang vd., 2017]. Gduriltiden ve
denek igi-arasi farkhliklara karsi dayanikli bilissel model
gosterimlerinin olusturulmasi, biyomedikal ve ndro-
gorintlileme alaninda oldukga dnemlidir. Zihinsel-bilissel
durumlarin, dlgimlenen beyin aktivitesi Uzerinden tespit
edilmesi amac ile, zaman, frekans ve uzaydaki sinyal
iletim modeli kurulur. Standart EEG analizi teknikleri
genellikle, bilginin, spektral ve temporal alan (Gzerindeki
gOsterimini  dikkate alirlarken, kortikal bdlgelerin
yerlerine iliskin uzaysal alan Uzerindeki bilgiyi géz ardi
etmektedirler. Ancak, derin 6grenme uygulamalarinda,
EEG sinyalleri topolojik bagimh (tensoérel) coklu-spektral
goruntilerinin sekansi cinsinden ifade edilirler. Bu sayede
bilginin uzaysal, spektral ve temporal nitelikleri ve yapisi
korunur. Giriglerin, derin 6grenme adlari tarafindan
¢6ziimlenebilmesi icin, EEG zaman serisi verilerinden
gorintl benzeri verilerin tilretilmesi gereklidir. EEG,
korteks Ulzerinde farkh uzaysal konumlardaki 6lgiimlere
karsilik gelen goklu zaman serilerini igerir.

Sinyale iliskin belirgin 0Ozellikler, genellikle, sinyalin
spektogrami  kullanilarak incelenen frekans alani
Gzerinden bulunur, ancak daha 6nce de belirtildigi tzere,

EEG sinyali ek bir uzamsal boyuta sahiptir. Her bir deneme
Uzerinden, sinyale ait glg spektrumlarinin tahmin edilmesi
icin, zaman serilerine Hizli Fourier D6nlsimd uygulanir.
Beyin fonksiyonlarina iliskin salinimsal kortikal aktivite,
0(4—7Hz),a(8—13Hz.),p (13 —30Hz.) olmak Ulzere Ug
temel frekans bandinda gergeklesir [Bashivan vd., 2014].
Bir 6znitelik vektéri olusturmak igin tim elektrotlar
Uzerinden toplanan spektral dlgtimler, EEG veri analizinde
gergeklestirilen standart yaklasimdir. Bunula birlikte,
bu yaklasim, verinin dogasindaki, zamansal ve uzaysal
yaplyl agikga go6z ardi etmektedir. Bunu yerine, uzaysal
yaplyl korumak ve spektral boyutu temsil etmek igin,
¢oklu renk kanallari kullanmak ve 6lgimleri 2-boyutlu bir
gorintli-benzeri veriye dénidstirmek uygun olur. Daha
sonra, beyin aktivitesindeki zamansal evrelerin hesaba
katilmasina imkan taniyan ardisik zaman pencerelerinden
elde edilen gorintl dizisi kullanihr. Her deneme, klglk
bir zaman araligi dederine sahip zamansal pencerelere
bolinlr. EEG elektrotlari, 3-boyutlu bir alanda kafa
derisi Uzerinde dadilmistir. Uzaysal olarak daditiimis
aktivite haritalarini, 2-boyutlu gorintilere dénustirmek
icin, oncelikle 3-boyutlu bdélgedeki elektrotlarin yerinin,
2-boyutlu projeksiyonunun yapilmasi gerekir. Bununla
birlikte, boyle bir dontisim, komsu elektrotlar arasindaki
goéreceli mesafeyi de korumalidir. Bu amagla, haritalama
uygulamalarindan esinlenilen, polar projeksiyon olarak
da bilinen, Azimutsal Es-mesafeli Projeksiyon (Azimuthal
Equidistant Projection) kullanilir. EEG no6ro-baslidinin
sekli, bir kiireye yakinlastirilabilir ve ayni yéntem, kafanin
Gst noktasina teget olan bir 2-boyutlu ylizey Gzerindeki
elektrot konumlarinin projeksiyonunu hesaplamak igin
kullanilabilir. Bu yontemin dezavantaji, haritadaki noktalar
arasindaki mesafelerin, sadece tek bir noktaya (orta nokta)
gbére korunmus olmasidir ve bu nedenle, tim elektrot
cgiftleri arasindaki nispi mesafeler tam olarak korunmaz.
Gorintia-benzeri yapilarin genigligi ve ylksekligi korteks
Uzerindeki etkinliklerin uzaysal dagihmini temsil eder.
Kafatasi Gizerinde yayilmis gii¢ 6lglimlerinin interpolasyonu
yapilir ve boyutlar elektrot sayisi kadar olan (n), nxn’lik
mesh matrisleri Uretilir. Bu prosedur, her bir frekans bandi
icin tekrarlanir ve her bir frekans bandina karsilik gelen (g
temel topografik aktivite haritasi elde edilir. Ug uzamsal
harita, daha sonra Ug farkli rengi temsil eden kanal ile
géruntli-benzeri yapi olusturmak igin birlestirilir. Bu Ug
kanalli goriintl, derin 6grenme yapisina sahip sinir agina
girdi olarak verilir.
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Sekil 3: Yaklasima genel bakis: 1) Birden fazla
konumdan alinan EEG zaman serileri elde edilir.
2) Uc temel frekans bandindaki spektral gtic, her bir
konum igin gikartilir ve topografik haritalar olusturulur.
3) Topografik haritalarin dizisi, temsil 6grenme ve
siniflandirma igin tekrarlayan-konvoliisyonel bir aga
beslenen 3-kanalli gériintilerin dizisini olusturmak (izere
birlestirilir.
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Sekil 3, EEG verilerinden zihinsel gorev siniflandirmasina
yonelik gok asamah vyaklasimin genel goérinimiand
gostermektedi. Ham EEG sinyalleri, gérintid sekansi
haline doéndstlrilmis ve bu tir doénlstidrilmis EEG
verileri Uzerinde tekrarlayan-KSA mimarisi uygulanmistir
[Bashivan vd., 2016 ; Majumdar & Ward, 2016].

Tum konvollisyonel aglarin cikiglar ardisik kafesler
olarak yeniden sekillendirilir ve haritalarda zamansal
diziyi arastirmak igin kullanilir. Aktivite haritalarinin
dizisinden, zamansal bilginin ayiklanmasi igin ¢ temel
yaklasim uygulanabilir; 1) Zaman dzerinden maks-
havuzlama (max-pooling) (boyut indirgeme) 2) Temporal
konvolisyon (gekirdek sayisi, kafes boyutu, Oteleme
adimi sayisi) 3) Dogrusal UKDB.

Derin TSA'lar, girdiyi X = (xl, . xT) sekans formunda
alir ve gizli vektor sekansini h = (h1: ---»hT) ve cikis
vektérini Yy = (yy, ..., ¥r), asadidaki denklemler
Uzerinden t = 1'den T'ye kadar tekrarlayarak, Denklem
7'deki gibi hesaplar.

he = HW,nxp + Wyphe_q + b)), ye = Wy hy (";)by

Burada; W terimi agirlik matrislerine karsilik gelirken,
b terimi yanlilik vektorlerine, H(.) ise gizli katman
fonksiyonlarina karsilk gelir.

Sinirsel tepkilerin dinamik dodasi duslnlldugtnde,
KSA'larin,  beyin  aktivitesinin zamansal evrimini
modellemek igin uygun oldugu gorilir. KSA'lar, uzun sureli
bagimliliklari yakalamada daha verimli oldugu gésterilmis
bir dahili bellek ve kapili giris/cikislari da kullanir. KSA'lar
icin gizli katman islevi, Denklem 8’deki gibi hesaplanir.

ir = 0(Wyixe + Whihey + Weiceoq + by)
fr = G(foxt + Whrheq + Wepcrq + bf)
Ct = ftCq + igtanh (Wypx, + Wiexy + Wyche_q + b
0p = 0(WyoXe + Whohe_q + WeoCr + by)

h; = o;tanh (¢;) ()

Burada; (. ), lojistik sigmoid fonksiyonudur.

KSA modelinin elemanlari, giris kapisi, unutma kapisi,
cikis kapisi ve hiicre aktivasyon vektodri olarak, i,f, o, C
notasyonlari ile gosterilmistir. Beyin aktivitesi, zamansal
olarak dinamik bir strec¢ oldugundan, kafesler arasindaki
varyasyonlar, zihinsel durumlar hakkinda ek bilgiler igerir.
Sekil 4'te, farkli goklu-kafes mimarileri gosterilmistir.

Son katmanin gikiglari, belirli sayida nérona sahip tam-
baglantili katman (zerinden yumusak-maks (soft-max)
katman araciligi ile siniflandirilir. %50 birakma (dropout)
islemi, son iki tam-baglantii katmana uygulanir. Bu
arastirmanin sonucunda; toplu normalizasyon (batch
normalization), eksponansiyel dogrusal birimler vb.
yontemlerin, kirpilmis egitim stratejisi ile birlestirildiginde,
KSA’larin performansini arttirdigi gézlemlenmistir. Bu
yontemler; 6grenilen 6zniteliklerin uzaysal haritalamasi,
farkli frekans bantlarindaki o6zniteliklerin nedensel
katkilarina iliskin topografyanin ortaya ¢ikartiimasi
acisindan fayda saglamaktadir. Bu sayede, harekete ya da
imgeleme iliskin bilgiler, KSA'larin tasarlanip egitilmesi ile,
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Maksimum Havuz

Temporal Konvoliisyon

FC |

| FC ]

|
I
C||C| || [C||C||C I

Uzun Kisa Diénem Bellek

Conv |

1 B-Konvoliisyon ile UKDB Karizum

Sekil 4: Degisik coklu-kafes mimarileri: C:
Konvoliisyonel Ag, Max: Zaman kafesleri 6znitelikleri
boyunca olan maks-havuz katmani FC: Tam-badglantili
katman, SM: Yumusak-maks katmani, Conv: Zaman
kafesleri boyunca olan 1-B konvoliisyonel katman, L:
UKDB katmani.

dogrudan ham EEG verisi lizerinden, herhangi bir bagimsiz
Oznitelik c¢ikartma algoritmasina gerek duyulmaksizin
¢6zimlenmekte ve EEG-tabanl beyin haritalamasi igin
ileri gérintileme tekniklerinin dndnt agmaktadir. KSA'lar,
Oncelikle yerel, dusltk seviyeli 6znitelikleri, daha sonra
da katmanlar derinlestikce artan oranda kiresel ve
yuksek seviyeli 6znitelikleri cikartirlar ve bdylece artan
karmasiklikta 6znitelikleri ham veri Uzerinden, herhangi
bir 6nsel 6znitelik segim islemi olmaksizin, ugtan uca
ogrenirler. Mimari yapilari, hesaplama kapasitesine gore
binlerce katmana kadar cikartilabilir. Yiksek dogrulukta
ve etkinlikte, gcok-kanalli EEG verisi ¢goziimleyen KSA'larin,
tasarim kriterleri (agin genel mimarisi, boyutu, kullanilan
dogrusal olmayan fonksiyonlarin tiri vb.) ve editim
stratejileri (tim denemelerin egitilmesi ya da denemelerin
kirpilmasi, optimizasyon algoritmalarinin uygulanmasi,
egitim verisinin 6rneklenmesi vb.) oldukca 6nemlidir.
Potansiyel performans iyilestirmeleri, birakma ayarlama
stratejileri, toplu normallestirme ya da eksponansiyel
dogrusal birimlere sahip aktivasyon fonksiyonlar ile
yapilir. Toplu normallestirme, adin ara cikislarini bir
grup egitim o6rnegi icin sifir ortalama ve birim varyansa
normalize eder. Bu islemin amaci, editim sirasinda,
katmanlarin girdilerinin normal bir dagilima daha yakin
tutulmasi sayesinde, optimizasyonu kolaylastirmaktir.
Birakma islemi, her bir editim glincellemesindeki bazi
girigleri sifira esit olarak ayarlar. Bu islem sonucunda
farkh birimlerin, birlikte asiri uyumunun &nlenmesi
amaclanmistir. Bagl kayip fonksiyonu da, kirpilmis egitimi
daha dizenli hale getirmek igin tasarlanir [Krizhevsky vd.,
2017]. KSA'larin, Sekil 5'te gosterildigi gibi, cok sayida
kanala sahip EEG girislerinin anlamlandiriimasi 6zelinde,
konvollsyonel-maks-havuzlama bloklari ve onu takip
eden standart konvollsyonel-maks-havuzlama bloklari
ile birlikte yogun yumusak-maks siniflandirma katmanlari
vardir. Her elektroda ait girdi kanali, temel renklere ait [k
(kirmizi) y(yesil) m(mavi)]-goruntuleri/kafesleri seklinde
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ifade edilir. Ilk konvollisyon, zaman boyunca olurken,
ikinci konvolisyon ise uzam (elektrotlar) boyunca olur.

Exvrigim (zamansal)
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Sekil 5: KSA mimarisi: EEG sinyalleri girisleri kademeli
olarak asagiya dogru déndstirilmis ve siniflandirici
cikisi seklinde ifade edilmistir. Siyah kiboidler; giris/
oznitelik haritalari, Kahverengi kiiboidler; konvoliisyon/
havuz cekirdekleridir. Harita ve ¢ekirdeklerin
boyutlarn keyfi olarak secilir. Eksponansiyel dogrusal
birimler; [x>0 igin f(x)= x ve x<0 igin f(x)=e*-1]
Aktivasyon fonksiyonlari, Diizeltilmis dogrusal birimler;

[f(x)=max(x,0)].

Bir KSA'nin editilmesi, tUm parametrelerinin (adirlik ve
yanhhklar) ortaklasa olarak editilmesine karsilik gelir.
Denetimli 6grenme ayarinda; KSA, giris verisinden,
sinif basina gergek bir sayl elde edene kadar karmasik
fonksiyon dizisini hesaplar, f{X/;0):RET > RX. Burada
0; fonksiyona iliskin parametreler, E; elektrot sayisi,
T; zaman adimlarinin sayisi ve K; siniflandirilan gikis
etiketlerinin sayisidir. Cikti, yumusak-maks fonksiyonu

kullanilarak;
_ (fk(Xj;B))
p (1, f(XJ:g) =%
( | ) ka(:le(fk(xj;g)); X girdisine karsilik

gelen lk etiketinin kosullu olasiliklarina dontstaralir.
Yumusak-maks fonksiyonunun giktisi, sinif (zerinde,
alan-spesifik kosullu dadilimi verir ve her 6rneklemdeki
kayiplarin toplamini en aza indirerek, dogru etiketlere, en
yuksek olasiliklarin atanmasi seklinde, tim KSA, Denklem
9'daki gibi editilir.

0 = argming X)_; kaywp (yf, p (Ek|fk (x7; 9)))

(9)
Burada; kayip (yj’p (lk|fk(xj: 9))) -

55 ~tog (p (1] (x7:6))) .5 =

etiketlerin negatif logaritmik olasilididir.

le)

Parametreler; geriyayillim yoluyla hesaplanan analitik
egimler kullanilarak mini-yigin stokastik edim ¢okis
yéntemi (mini-batch stochastic gradient descent) ile
optimize edilirler [Lecun vd., 2015]. EEG'de kaydedilen
beyin dalgalar, c¢ok disik bir sinyal-glrilti oranina
sahiptir ve gurlltl, elektriksel gevre, kas aktivitesi, goz
hareketleri veya g6z kirpmalar gibi gesitli kaynaklardan
gelebili. Genellikle, sadece belirli beyin aktivitesinin
ayristirimasi  gerektiginden,  sinyalin arka plan
slireclerinden bagimsiz olarak degerlendirilmesi sarttir.
Sinyal-gurultd oranini iyilestirmek amaci ile, EEG kanallar
tek bir dalga-formu seklinde birlestirilerek konvolisyonel
filtreler kullanihr. Cok boyutluluk kavramini tanimlayacak
olursak; n-kanalli (elektrotlu) bir EEG cihazi, f Hz. ile
t sn. boyunca 6rneklenmis olursa; toplam veri boyutu,
*n «f *t" olur.

2.4. Otokodlayici

Bir deney sirasinda kaydedilen EEG denemeleri, bir
siniflandiriciy1 egitmek icin sinif etiketleri olarak kullanilan
farkh kosullara aittir. Ayni duruma ait olan denemelerin,
benzer sekilde kodlanmasi, denemeler boyunca kararh
olan beyin aktivitesini temsil eden Ozniteliklerin
o6grenilmesini  kolaylastirir.  Siniflandirma gorevlerinde
kullanilacak 6znitelikler, ayrica ilgili siniflar arasinda ayrim
yapabilmelidir. Bu da, dider siniflara ait denemelerin, nasil
kodlandigini dikkate alan bir editim hedefi ile saglanabilir.
Bu ydntem; Benzerlik-kisith Kodlama olarak adlandirilir ve
OK'larin 6n-egitim asamasindan gikartilir [Stober, 2017].
OK'lar; iki temel bilesenden olusan ileri beslemeli aglarin
6zel bir durumuna karsilik gelir. Ilk bilesen olan kodlayici,
girdi verisinin gizli bir gésterimini tretirken, ikinci bilesen
olan ¢ozlmleyici ise, 6grenilmis gizli ifadeleri kullanarak
orijinal veriye cok yakin olacak sekilde girdi verisinin
yeniden dlizenlenmesinin nasil yapilacagini 6grenir. OK'lar,
dogrusal olmayan donisim sistemini kullanan denetimsiz
bir boyut azaltma modelidir [Hassanzadeh vd., 2017;
Tewari vd., 2017]. Bir kodlayici yoluyla dahili bir kod
temsiline girisler eslestirilir ve daha sonra dlislik boyutlu
gOsterim igin bir gdzUcl vasitasiile giris uzayina geri eslenir.
Kodlayici ve kod g¢ozlici bilesimi yeniden yapilandirma
islevi seklinde tanimlanir. OK’lar, rekonstriiksiyon kaybini
minimize eder ve bdylece, verilerin temel Ozelliklerini
yakalamaya odaklanirken, boyutunu azaltir. OK'lar,
verilerde sabit yapilari ve duzenli kaliplari yakalamak
icin denetimsiz bir sekilde verileri modeller. Seyrek OK
ve gurdltl azaltici OK seklinde varyantlan vardir. Seyrek
OK igin, rekonstriksiyon kaybi, ic kod temsili Uzerinde
bir kisitlama cezasi (restriction penalty) ile dizenlenir ve
boylece seyrek temsiller 6grenilmis olur. Gurdltt azaltic
OK’da ise, rekonstriiksiyon, eksik veri veya guriltiye
karsl dayaniklihdin kazandirildigi rastgele bozucu girdilere
dayanir [Jha & Kwon, 2017; Mahto vd., 2017].
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2 .5. Gekismeli Uretici Aglar

CUA, oyun-teorik bir siireg aracihdi ile veri tretimi igin
gelistirilmis bir yaklagimdir. Ana fikir, sinir agini bir Uretici
ve bir ayirici ile egitmektir. Uretici; girdi olarak rastgele
gurultd ahr ve Orneklerini Uretirken, ayirici; hem gergek
ornekleri, hem de Uretilen Ornekleri girdi olarak alir ve
ikisi arasinda ayrim yapmak igin gabalar. Alternatif olarak,
birbirleri ile rekabet eden iki farkli ag, daha gergekgi
ornekler Gretmek ve ayiricinin daha ylksek ayrim gicline
ulasabilmesi igin Ureticiyi siirerler. Son zamanlarda, CUA,
surekli tibbi zaman serisi ve ayrik kodlar tGretmek igin
saglik alaninda kullanilmistir [Che vd., 2017 ; Choi vd.,
2017 ; Yahi vd., 2017].

3. Derin Ogrenme Modellerinin Analitik Gorevler
Uzerindeki Dagilimlar

3.1. Norodejeneratif Hastaliklarin Teshisi

Derin 6grenmeye bagli siniflandirmaya iliskin psikiyatrik
ya da norolojik bozukluklarin, ndéro-gorintiileme
calismalari, literatirde 6nemli bir arastirma konusudur
[Morabito vd., 2017]. Bu alandaki galismalar, genellikle
asadidaki sekilde organize edilmislerdir.

1) Hastalari saglikli deneklerden ayirma amaci ile yapilan
teshise dayal calismalar;

2) Hastalia gecis evresini 6ngérmek icin psikiyatrik
veya norolojik bir bozukluk gelistirme riski ylksek olarak
tanimlanan bireylerden alinan temel taramalari kullanan
hastalik 6ngoéri calismalari;

3) Norolojik veya psikiyatrik hastalik tanisina sahip
bireylerden alinan temel taramalari takip eden tedavi
yanitini tahmin etmek igin kullanilan édngoéricl galismalar.

Literattirde yapilan galismalarin pek cogunda tek tip veri
toplama yéntemi ile elde edilen veri analizi ile siniflandirma
yapildigi gézlenmistir. Bitin beynin incelenmesi yerine,
beyin bdlgeleri bazinda parselizasyon vyapilarak hangi
bélgenin siniflandirma performansi acgisindan en fazla
aynistirdiginin  arastinldigi  calismalar literattirde yer
bulmustur [Schirrmeister vd., 2017a ; Schirrmeister vd.,
2017b].

Beyin arastirmalari yatirimlarinda, esas katma dederin
saglanacadi alan, kuskusuz beyin hataliklarinin tedavisi
ve bu tedavilerin makro ekonomiye olan maliyetidir. Ornek
vermek gerekirse; dinya ile paralel olarak Turkiye ntfusu
da yaslanmaktadir. Yaslanma, 06zellikle ndérodejeneratif
hastaliklarin goérilmesi agisindan ciddi bir artisi da
beraberinde getirmektedir. Trkiye'ninsaglikekonomisigoz
énine alindiginda, TUIK'in verilerine gére 2017 yil saglik
harcamalari, 120 milyar liraya ulasmistir ve bu miktarin
onemli bir kismina da néroloji ve psikiyatri hastaliklar
neden olmaktadir. Ozellikle, Alzheimer hastalidi, sizofreni,
bipolar bozukluk, depresyon vb. hastaliklar, kronik
olmalari nedeniyle uzun dénemli maliyetleri artirmaktadir.
Ulkemizde, 400 bin civari Alzheimer hastasi oldudu
tahmin edilmekte ve 2023 yilinda, 65 yas Ustl nifusun,
toplam nifusun yldzde 10’unun Uzerine cikacagr tahmin
edilirse, Alzheimer hastaligina sahip olanlarin sayisinin
da ciddi duzeyde artacadi gorilebilin. Ayni sekilde,
dliinyada sizofreni hastaligi icin harcanan miktar, tlkeler
bazinda 92 ile 102 milyar dolar arasinda dedismektedir
[Chaiyakunapruk vd., 2016].
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10 yili askin klinik uygulamalardan, yaklasik 3000
kayit, bir nérolog tarafindan normal ve patolojik olarak
etiketlenmistir. KSA'lar, kayitlari, bu veri kimesi
Uzerinde yayinlanmis temel sonuglardan daha blyuk bir
dogruluk ile (%79a karsi %85 cézimleme dogrulugu)
siniflandirmistir. Egitim sirecinde her kayit icin sadece 1
dakika ve tani koymak icin ise 6 saniye kullanildiginda
bile daha iyi dogruluklar elde edilmistir. KSA tarafindan
dgrenilen sonuclar gérsellestirilmis ve A=0-4 Hz, 0=4-
8 Hz. frekanslari arasindaki bant glci degisikliklerinin,
metinsel tibbi raporlar ile uyum iginde oldugu sonucuna
varilmisti. Bu calisma, klinik anlamda dederli olmakla
birlikte, nérologlar arasinda bir anlasmazlik oldugunda,
EEG kayitlari isaretlenerek, dogruluklarinin daha
da arttinlmasina yodnelik iyilestirmelerin  yapilmasi
potansiyelini de tasimaktadir. Ornegin, yeniden baslatilan
stokastik egim ¢okisl gibi optimizasyon yontemlerinin
kullanilmasi, KSA'nin  performansini  artirabilirken,
TSA’lar da, daha wuzun zaman ©6lgcedinde bilgilerin
bltunlestirilmesini sadlar [Schirrmeister vd., 2018].
Depresif ve normal deneklerden elde edilen EEG'leri ayirt
etmek igin gelistirilen KSA modeli, 15 normal denek ve
15 depresif hastadan elde edilen EEG'ler kullanilarak test
edilmistir. Algoritma, sirasiyla sol ve sag hemisferden gelen
EEG sinyalleri kullanilarak, %93,5 ve %96,0 dogruluk
elde etmistir. Bu arastirmada sag hemisferden gelen EEG
sinyallerinin, depresyonda sol hemisferdekinden daha
belirgin oldugu kesfedilmistir. Bu kesif, depresyonun, sag
hemisfer ile iliskili oldugu son arastirmalar ile tutarlidir. Bu
arastirmanin heyecan verici bir giktisi ise, farkh depresyon
asamalarini ve siddetlerini tanimlayan Depresyon Onem
Dizini'nin gelisimine katkida bulunmasidir [Acharya vd.,
2018b].

3.2 Topografik Haritalarin Cikartilmasi ve Otomatik
Gorsel Siniflandirma

841 saglikli denekten alinan EEG'ler, filtreleme, ortak
ortalama referanslama ve bagimsiz bilesenler analizi ile 6n
islemlerden gegirilmistir. Derin 6grenme algoritmalarina
dayali siniflandirma igin veri hacmi 6nemli oldugundan,
veri Uretimi, sinyallerin segmentasyonu ve badimsiz
bilesenler igin topografik haritalarin ve giig spektrumlarinin
olusturulmasi  seklinde gergeklestirilmisti. Bagimsiz
bilesenler analizinden elde edilen topografik haritalara,
EEG'nin siniflandiriimasi efektifliginin artirilmasi amaci
ile derin o6dgrenme tabanh artefakt giderme islemi
uygulanmistir. Bu islem sonucunda; %91.01%5.12lik
bir dogruluk orani ile elde edilmis ve g6z kirpmalari,
en etkili sekilde 9%98.29%4.76'lik bir tanima orani ile
siniflandiriimistir. Kayip sinir sinyalleri ve artefaktlarinin
hata oranlan sirasiyla; %9.19%1.23 ve %7.65%2.63'tlr.
Son olarak, gercek zamanh uygulanabilirlik igin, sistemin
ylritme slresi hesaplanmistir. Sonuglar, derin adlarin,
kas ve okuler artefaktlarin etkili bir sekilde otomatik
olarak cikartilabildigini gostermektedir [Kang vd., 2018].

Diziye bagimli goérev siniflandirmasi igin derin 6grenmenin
kullanilmasi, yakin gegmiste ©6nemli bir gelisme
go6stermistir. TSA algoritmasina bagh derin 6grenme
yoluyla, takip edilen dalgacik dontsimu kullanilarak EEG
alt-bant Oznitelikleri gikartilmisti. Metodoloji, birlesik
TSA mimarisi Gzerinden goérev tanimlamak igin, lojistik
regresyon yaklasimini kullanarak, cesitli EEG spektral
bilesenleri arasindaki korelasyonun karsilastiriimasina
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dayanmaktadir. Mevcut EEG islem yaklasimlarinin
darbogazi, manifold alanindaki analizleri bozan gurultila
calismalar nedeniyle sinyal glclinin dogru bir sekilde
analiz edilememesidir. Bu calisma, guriltinin etkisini
gecersiz kilmakla birlikte, bireysel denemelerin alt-bant
spektrumlari arasinda bir benzerlik veya tutarlilik ilkesi
gelistirmektedir. Onerilen yéntemi degerlendirmek icin,
dort farkh zihinsel gorevi yerine getiren veri kimesi
kullanilmistir. Sonuglar; goklu-sinif senaryosunda dnerilen
algoritmanin, literatlrdeki diger yo6ntemlerle uyumlu
oldugunu gosterirken, ikili sinif senaryosunda, onerilen
algoritmanin rapor edilen sonuglarin codunu geride
biraktigi gorulmektedir [Patnaik vd., 2017]. Sinirsel
veriden 6drenen KSA'nin, Ozniteliklerin goérsellestirmesi
amac ile, farkh siniflarin ayirt edilmesinde hangi giic
Ozelliklerinin daha etkin rol oynadidinin belirlenmesine
iliskin EEG bant glgleri yontemi tzerinde yogunlasiimistir.
Ayrica, KSA Ulzerinde belirli bir 6znitelik hakkinda farkli
katmanlarda ne kadar bilginin tutuldugu ve bu 6zniteligin
ag cikislarini nedensel olarak etkileyip etkilemedigi tespit
edilmistir. Bu sayede, editilmis KSA'nin cikislarinda, farkli
frekans bantlarindaki (@, f, y) motor hareketlerinin
(sol el, sag el, ayak vb.) hangi frekans bantlarn ile
badlantisinin oldugu go6steren topografik kafa derisi
haritalari tiretilmistir [Koenig vd., 2001 ; Li & Cichocki,
2014 ; Jiang vd., 2017].

3.3. Beyin-Bilgisayar Arayiizii Tasarimi

Beyin Bilgisayar Araytzleri (BBA), bilgisayarla dogrudan
iletisim kurarak, néral aktiviteyi kontrol sinyali seklinde
kullanmaktadir. Belirli bir BBA paradigmasi igin, 0znitelik
cikarticilar, beklenen EEG kontrol sinyalinin farkl
ozelliklerini gikartmada uzmanlasmis oldugundan dolayi,
uygulama bazinda yéntemsel sinirlama problemi ortaya
¢lkmaktadir. Bu problemi gidermek amaci ile KSA'lar,
EEG-tabanli BBA'lara basariyla uygulanmistir [Zhang &
Liu, 2018]. Farkli BBA paradigmalarindan, EEG sinyallerini
dogru bir sekilde siniflandirmak igin, tek bir KSA mimarisi
tasarlanip tasarlanamayacadi ve ayni anda, mimkin
oldugu kadar kompakt (modeldeki hiper-parametrelerin
sayisinin net olarak belirlenmesi) olup olamayacadi
tartisiimaktadir. Bu problemleri temelden inceleme amaci
ile, EEG Oznitelik c¢ikartma kavramlarini 6zimseyen
bir meta-model olusturmak igin KSA-tabanli EEGNet
gelistirilmistir  Hem konu-igi, hem de ¢apraz-konulu
siniflandirma igin, dort farkh BBA paradigmasindaki (P300
gorsel uyarilmis potansiyeller, hata-iliskili negativite,
hareket-iliskili kortikal potansiyeller, duyusal motor
ritimleri) en gincel yaklasimlar degerlendirilmistir.
EEGNet’in, paradigmalardan genel olarak daha iyi
oldugu ve sadece sinirli egitim verilerinin mevcut oldugu
durumlarda, referans algoritmalara kiyasla daha ylksek
performans sadladigi gosterilmistir. Ayrica, EEGNet'in;
hem hata-iliskili negativite’ye, hem de salinim tabanh
BBA'lara genel olarak ntfuz ettigi dogrulanmistir.
Bununla birlikte, 6grenilen 6zniteliklerin yorumlanmasini
saglamak igin, editilmis bir EEGNet modelinin icerigi
gorsellestiriimisti.  EEGNet, c¢esitli BBA  gorevleri
Uzerinde cok cesitli yorumlanabilir 6znitelikleri 6grenme
potansiyeline sahiptir [Lawhern vd., 2016 ; Li vd., 2016a].
Son birkag on yil boyunca, motor imgelem tabanlhi BBA
icin, EEG sinyallerinin kullanimi yaygin bir ilgi kazanmistir
[Chiarelli vd., 2018 ; Sakhavi vd., 2015 ; Tang vd., 2017
; Yang vd., 2015].

3-B uzayda gorsel olarak yonlendirilmis erisim sirasinda,
harekete baglamadan o©Once, hedeflere ulasmanin
siniflandiriimasi igin yeni bir yaklasim onerilmistir. Bu
yaklasimda, kisa sureli 2-B EEG sinyallerinin gticl ile KSA-
tabanli derin 6grenme tekniklerinin 6znitelik cikartma ve
siniflandirma yetenekleri birlestirilmistir. Hareketler, sol,
sag, yukari ve asadi olmak lzere siniflandiriimistir. Daha
dogal hareketlere izin vermek igin, ayakta dururken 3-B
uzayda nesneye ulasiimasini saglayan, sanal gergeklik
destekli deney sistemi kurulmustur.EEG sinyallerinin
zamansal amplitttlerinden EEG goérintdlerinin
olusturulmasinin efektifligi, hareket baslangicindan 6nce
3-B alanda hedeflerin yoénlerinin ayirt edilmesi problemi
Uzerinde tartisiimistin. Bu cgalisma; 3-B uzayda goérsel
olarak yonlendirilmis erisim sirasinda, kol yéringelerinin
erken kod g¢bzimlenmesine dayali BBA'larin, ndro-
protez kontrollinde énemli uygulamalara sahip oldugunu
gostermistir [Carvalho vd., 2017]. Motor imgeleme dayall
EEG sinyal siniflandiriimasinin derin 6dgrenme tabanli
kullanimi, cesitli cerceveler (izerinden degerlendirilmis
ve diger rakip metotlara goére iyi performans gésteren
cergeve ayrintili olarak sunulmustur [Kumar vd., 2016 ;
An vd., 2014].

Yaygin olarak kullanilan, Ortak Mekansal Desen (OMD)
yontemi, daha sonra siniflandirma igin derin sinir agina
beslenen, varyans tabanli ortak mekansal 6zniteliklerin
cikartilmasi amaci ile kullanilir. Sistemin karmasikligini en
disik seviyede tutmak igin, tek bir filtre bankasi kullanimi
hedeflenmistir. Bununla birlikte, OMD-KSA tabanh goklu
filtre bankalarinin paralel kullanimi sayesinde sistemin
performansi daha da arttirnlmistir [Kumar vd., 2016].
Sag ve sol motor gérintilerinin siniflandiriimasi igin,
oncelikle belirli tek bir kanala dayali olarak DKA egitilmis
ve daha sonra zayif siniflandiricilari daha glgla bir sekilde
sentezlemek igin Ada-destek algoritmasi kullaniimistir.
DKA'nin yapisal olusturulma sireci sirasinda, kontrastl
diverjans algoritmasi Uzerinden galisan birgok KBM birbiri
Gzerine yidilmis ve DKA'y1 editmek igin kullaniimistir.
Onerilen DKA'nin performansi, coklu deneklerde, gizli
birimlerin ve gizli katmanlarin farkli kombinasyonlari ile
test edilmistir ve deney sonuglari; 6nerilen ydntemin
8 gizli katman ile daha iyi bir performans gosterdigini
kanitlamistir. Karar destek makinasi ile kiyaslandiginda,
tim durumlarda daha iyi performansin oldudu, hatta
bazi durumlar igin %4-%6 arasinda gelisme oldugu
saptanmistir [An vd., 2014]. Oznitelik ¢ikartma islemi
icin, gegici ve uzamsal bir konvolisyon katmani ve
siniflandirma igin tam-bagh bir katmandan olusan KSA
modeli uygulanmistir. Global modeller, EEG verilerinin
3sn.lik segmentlerinde editilmistir. Denek-bagimsiz bir
global siiflandiricinin egitilmesi sonucunda; iki, Ug ve
dort sinifli bir veri kiimesi igin, sirasiyla, 5-katli gapraz
dogrulama kosulu altinda; %80.10, %69.72, %59.71'lik
bir ortalama dodruluk elde edilmistir [Dose vd.,
2018a]. Bu baglamda yeni bir yaklasim olarak, kiresel
siniflandiricinin, genel ortalama dogrulugunu sirasiyla;
%86.49, %79.25 ve %68.51 olarak iyilestiren, transfer
6grenme yontemi kullanilmistir [Dose vd., 2018b].

Bir baska calismada; KBM’ye dayanan bir derin
6grenme semasi 6nerilmistir. Spesifik olarak, Hizli Fourier
DonlsimU ve Dalgacik Paket Ayristirmasi ile elde edilen
EEG sinyallerinin frekans alani temsilleri, (ic adet KBM'yi
egitmek icin kullanilmistir. Bu KBM'ler, daha sonra, DKA
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Uzerine vyigihr. Cikis katmani, siniflandirma gorevini
gerceklestirmek icin yumusak-maks regresyonu kullanir.
Ayrica, eslenik egim y6ntemi ve geri yayilim algoritmasi,
ince ayarin gergeklestirilmesinde kullanilmistir [Lu vd.,
2017]. Baska bir arastirmada ise, EEG motor imgelem
sinyallerini siniflandirmak igin KSA ve yidilmis OK’lari
birlestiren hibrit bir 6grenme modeli kullaniimistir. EEG
sinyallerinden c¢ikarilan zaman, frekans ve pozisyon
bilgisini birlestirmek igin, yeni bir giris formu gelistirilmistir.
Bu modelde, KSA ile cikartilan 6znitelikler, yigilmis OK
Uzerinde siniflandiriimigtir. Yontemin, BBA rekabet IV veri
seti 2'de kappa dederi acisindan elde ettigi siniflandirma
performansi 0.547’dir [Tabar & Halici, 2016]. P300 imla
kilavuzu, iki siniflandirma probleminden olusur. Birinci
siniflandirma problemi, EEG ile bir P300 varhgini tespit
etmektir. ikincisi ise, yazilacak dogru karakteri belirlemek
icinfarkliP300 yanitlarinin kombinasyonunun bulunmasidir.
Ag topolojisi, zaman alanindaki P300 dalgalarinin tespit
edilmesine uyarlanmistir [Lukas & Pavel, 2016]. KSA'ya
dayal vyedi siniflandirici; farkli 6zelliklere sahip dort
adet tekli siniflandirici ve lg¢ adet goklu siniflandiricidan
olusmaktadir. Bu modeller, Uglinci BBA rekabet veri
seti 2 Uzerinde test edilmis ve karsilastirlmistir. En iyi
sonug, yuzde %95,5'lik bir tanima oranina sahip goklu-
siniflandirici model ile elde edilir [Cecotti, 2011].

3.4. Epilepsi Nobetlerinin Ongoriilmesi

dederlendirmesinde elektrofizyolojik gozlem
onemli rol oynamaktadir. Bununla birlikte, beyin
sinyallerinin, insana bagli yorumlamalari subjektiftir
ve yanlis taniya yatkindir. Bu slireci otomatiklestirmek,
Ozellikle kafa derisi ve kafa ici tabanli EEG’'ye dayanan
nobet tespiti, son yillarda yapilan arastirmalarin odak
noktasi olmustur [Hosseini vd., 2017 ; Antoniades vd.,
2017 ; Thodoroff vd., 2016].

Bununla birlikte, birgok zorluk kesin bir ¢6zimu
engellemistir. Derin 6grenme alaninda cereyan eden son
gelismelerden esinlenerek, UKDB adlarini kullanan TSA'lar
temelinde EEG zaman serileri igin yeni bir siniflandirma
yaklasimi ®nerilmistir. Onerilen derin ag, EEG sirah
verilerinden ayirt edici zamansal kaliplan etkili bir
sekilde 6grenir ve modeller. Basit mimarileri kullanmak,
distik hesaplama karmasiklidi sagladigi ve blytk egditim
veri kimeleri igin indirgenmis gereksinimleri dikkate
aldigindan dolayi, pratik senaryoda 6nemli 6lgide fayda
saglar. Cok katl bir capraz baglanma semasi, deneyde
tanimlanan tim kimeler arasinda %95.54’ltk bir ortalama
dogrulugu ve ROC egrisinin 0.9582'lik bir ortalama AUC'yi
gostermistir [Ahmedt-Aristizabal vd., 2018]. Epilepsi,
yaygin bir kronik nérolojik bozukluktur. Epilepsi ndbetleri,
beynin gecici ve beklenmeyen elektriksel bozuklugunun
bir sonucu olmaktadir. Dinya gapinda yaklasik elli milyon
insan, epilepsi hastasidir. Epilepsi saptanmasi, EEG
sinyalleri analiz edilerek mimkun hale gelmistir. EEG
sinyallerine dayal epilepsi ndbetlerinin belirlenmesi igin,
genellikle KSA'lar kullanilmigtir [Acharya vd., 2018a].

Deneysel sonuglar, derin 6grenme aglarinin, EEG verisine
dayali noérolojik tani igin umut verici bir yaklasim olarak
o6ne ciktigini gostermektedir [Cilasun & Yalcin, 2016 ;
Tjepkema-Cloostermans vd., 2018 ; Antoniades vd.,
2016]. UKDB adlari, epileptik nobet tahmininde, KSA'ya
bagli 6grenme algoritmalarinin kullanimi genisletilerek
uygulanmistir. UKDB aginin en uygun mimarisini bulmak

Epilepsi
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icin modul ve bellek birimi katmanlari, 6n analiz ile test
edilmistir. Bu sonuclara dayanarak, iki farkhh UKDB agi
Uzerinde, 15 dakika ile 2 saat arasinda dedisen dort
farkh uzunlukta on-pencere kullanilarak ndbet tahmin
performansi dederlendirilmistir. UKDB modeli, zaman
ve frekans alani o6zellikleri, EEG kanallarinin gapraz
korelasyonu ve graf metrikleri gibi siniflandirmadan 6nce
cikartilan 06znitelik kimelerini kullanir. Dederlendirme;
aclk CHB-MIT Scalp EEG veritabanindan alinan uzun streli
EEG kayitlan kullanilarak gergeklestirilmis ve O©nerilen
metodolojinin 185 nodbeti tahmin edebildigi ve ylksek
oranda nébet tahmini duyarlihdi ile dislk yanlis tahmin
oranlarini sagladigi goértlmustur [Tsiouris vd., 2018].

Cok kanalli EEG Uzerinden, kritik kanallarin belirlenmesi
icin kanal segimine dayali derin 6grenme teknikleri
Uzerinde de calisilmistir. Bunlardan birisi, kanal-farkinda
dikkat mekanizmasina sahip, ChannelAtt isimli derin
6grenme modelidir. ChannelAtt, ortaklasa coklu géris
temsilini ve katki puanlarini 6grenir. Zaman-frekans
alaninda, cok kanalli EEG sinyallerinin, dikkat temsilini
6grenmek icin iki farkh dikkat mekanizmasi 6nerilmis
ve bu modelin, epileptik nébetlerin tespit edilmesinde
ylksek performans gosterdigi dogrulanmistir [Yuan vd.,
2018]. EEG sinyallerinden bilgi gikartmak icin frekans
alani Ozellikleri (normallestirilmis bant ici glc spektral
yodunlugu) kullaniimistir. Nobet tespitinin dogrulugunu
artirmak igin gok katmanh algilayicilara dayanan derin
bir 6grenme teknigi uygulanmis ve sonuglar, modelin,
nobet geciren ve nébet gecirmeyen bdélimleri yaklasik
%95’lik bir F-6lcim dogrulugu ile, verimli ve otomatik
olarak tespit edebildigini gdstermistir [Birjandtalab vd.,
2017]. EEG senkronizasyonunun, iki degiskenli 6zellikleri
(capraz korelasyon, dogrusal olmayan karsilikh bagimhlik,
dinamik slriklenme, dalgacik senkronizasyonu vb.)
hesaplanmistir. Ozellikler, tim kanal ciftlerinden ve
frekanslarindan, sablonlar olusturmak igin ardisik zaman
noktalarinda toplanmistir. Hastaya 6zel, makina 6grenmesi
tabanh siniflandiricilar (karar destek makinalari, lojistik
regresyon veya KSA’lar), preictal 6zellik sekilleri arasinda,
interiktal ayrim yapmak icin egitilmistir. Orneklem-disi
nobet tahmin performansi degerlendirilmis ve her 6zellik
tipi ve siniflandirici  kombinasyonu karsilastiriimistir.
Dederlendirilen yontemler arasinda; dalgacik koheransi
ile birlestiriimis KSA'lar vardir. Orneklem disi nébetler,
yanlis alarm olmaksizin, 15 hastada %71 duyarhlik
ve 0 yanls pozitif sonug vermistir. Sonug olarak, EEG
senkronizasyonunun uzaysal-zamansal dinamiklerini
O6grenen sablon tanima, hastaya 6zgl ndbet 6ncullerini
yakalayabilir [Mirowski vd., 2009].

Nébet tahmini igin BBA gelistirmek, epileptik hastalarin
daha iyi bir yasam kalitesine sahip olmalarina yardimci
olabilir. Bununla birlikte, bdyle bir sistemi hastalara gercek-
zamanli yasam destedi olarak gelistirmede birgok zorluk
vardir. EEG sinyallerinin duragan olmayan yapisi nedeniyle,
duradan modeller ve noébet modelleri farkl hastalara
gore degisir. Beyin Uzerinden gercek-zamanh kayit alan
implant-elektrot kullanildiginda, blylik miktarlarda veri
Uretilir. Bu buylk veri, gergek-zamanh islem igin givenli
depolama ve yiksek hesaplama kaynaklarina ihtiyag
duyar. Bu zorluklari ele almak igin, blylk EEG verilerinin
analizini yapan, bulut-tabanli bir BBA sistemi sunulmustur.
Ilk olarak, siniflandirma dogrulugunu artirmak, iletisim
bant genisligini ve hesaplama sliresini azaltmak icin bir

VOLUME-CILT 6 NUMBER-SAYI 2 / 2019 THE JOURNAL OF NEUROBEHAVIORAL SCIENCES 117

J N BS 2019 Published by Uskiidar University / 2019 Uskiidar Universitesi tarafindan yayimlanmaktadir www.jnbs.org



J N BS 2019 Published by Uskiidar University / 2019 Uskiidar Universitesi tarafindan yayimlanmaktadir www.jnbs.org

ORIGINAL ARTICLE-ARASTIRMA

boyut azaltma teknigi gelistirilmistir. ikinci olarak, derin
bir 6grenme yaklasimini takip ederek, istiflenmis 6zerk
kodlayici, denetimsiz 6znitelik gikarimi ve siniflandirmasi
icin iki adimda egitilmistir. Uglincli olarak, biiyik EEG
verilerinin gergek-zamanl analizi igin, bir bulut bilisim
¢6zUmuU 6nerilmistir. Karsilastirmali bir klinik veri setindeki
sonuglar, 6nerilen hastaya-6zel BBA'nin, alternatif bir
yontem olarak Gstunligund ve epilepsi hastalarinin
gercek-zamanl yasam destedinde beklenen vyararhligi
sadladigini gostermektedir [Hosseini vd., 2016]. EEG
verileri epileptik nébetlerin tespit dogrulugunu olumsuz
yobnde etkileyen cok sayida gurtltd tdridne yatkindir. Bu
zorluklari ele almak igin, epileptik ndbetlerin ayirici EEG
Ozelliklerini otomatik olarak 6grenen, derin 6grenme
temelli yaklasim gelistirilmistir. Spesifik olarak, ardisik
veri Ornekleri arasindaki korelasyonu ortaya cikarmak
icin, zaman serisi EEG verileri ilk olarak, o6rtiismeyen
donemler dizisine bélinur. Daha sonra, UKDB agi, duragan
modellerin ve ndbet modellerinin st dizey temsillerini
6grenmek igin kullanilir. Son olarak, bu temsiller, egitim
ve siniflandirma igin yumusak-maks operatériine beslenir.
Iyi bilinen bir karsilastirmali klinik veri kiimesi ile elde
edilen sonuglar, 6nerilen yaklasimin mevcut durumdaki
yontemlere olan Ustlnliginl gostermektedir. Ayrica,
yaklasimin, gUrdltilt ve gergek yasam kosullarinda
dayanikli oldugu gésterilmistir. Onerilen yéntem, guriltiye
karsi hassas olan mevcut yontemlere kiyasla, yaygin EEG
artefaktlarinin (kas aktiviteleri ve géz kirpma) ve beyaz
glriltintn varliginda, yuksek algilama performansini
korur [Ullah vd., 2018].

3.5. Uyku Seviyesi Siniflandirilmasi

Uyku asamasi siniflandirmasi, uyku bozukluklarinin
tanisinda o6nemli bir asamadir. Bu islem, geleneksel
olarak, EEG, Elektrookulogram (EOG), Electrokardiyogram
(ECG) ve Elektromiyogram (EMG) gibi sinyallerin gérsel
incelemesine dayanarak, her 30 sn.lik bélime bir uyku
evresi atayan wuzmanlar tarafindan gergeklestirilir.
Uyku apnesi, parasomsina ve hipersomnia gibi uyku
bozukluklari 6nemli bir gogunlugu etkilemektedir. EEG
sinyalleri kullanilarak, beyin izleme dahil olmak Uzere,
gecelik polisomnografik uyku bozukluklari igin tanisal
dederlendirme yapilir. Blylk fizyolojik veri kiimeleriyle
birlestirilen glglt  sinir adlarina  dayali 6drenme
algoritmalarindaki son ylkselme, otomasyon olasiligini
artirmakta ve potansiyel olarak uzman seviyesinde
uyku analizini daha vyaygin bir sekilde sunmaktadir
[Manzano vd., 2017]. SLEEPNET (Uyku EEG noral
agl), uyku evrelemesi icin o6zellesmis bir ek acgiklama
aracidir. SLEEPNET, Massachusetts Genel Hastanesi Uyku
Laboratuvari'ndan 10.000'in Gzerinde hastadan toplanan
polisomnagrafilerden olusan bugline kadar yapilmis en
blylk uyku fizyolojisi veritabaninda editilmis, derin
TSA mimarisi kullanmaktadir. SLEEPNET, uzmanlar arasi
karsilastirilabilir, %85.76'lik bir ortalama dogruluk ve
bagimsiz bir test setinde, %79.46'lik (insan seviyesinde)
ek acgiklama performansina ulasmistir [Biswal vd., 2017].

Spektogramlar hesaplanmadan, ucgtan uca 06dgrenen,
tim cok degiskenli ve cok modlu sinyalleri kullanan uyku
asamasi siniflandirmasi icin derin 6grenme yaklasimi
sunulmustur. Her modalite igin, ilk katman, sinyal-gurGlta
oranini arttirmak igin sensor dizisini kullanan dogrusal
uzamsal filtreleri 6grenir ve son katman da O6drenilen

goOsterimi bir yumusak-maks siniflandiriciya besler. Model,
KSA'ya veya karar adgaclarina dayal alternatif otomatik
yaklasimlarla karsilastinimistir. 20 adet kadar EEG kanali
ile 61 adet denekten toplanarak elde edilen sonuglar,
oldukga yiiksek performans géstermislerdir. Ilgili sinyal,
mekansal-zamansal dagilm Uzerine bir dizi goris
ortaya koymaktadir. Optimal siniflandirma performansi,
2 EOG (sol ve sag) ve 3 EMG gene kanall ile 6 EEG
kullanmaktadir. Ayrica, her bir veri béliminden 6nce ve
sonra bir dakikalik verilerin kullanilmasi, sinirlh sayida
kanal mevcut oldugunda en gigcli gelismeyi sunmaktadir.
Uyku sirasinda EEG sinyalleri, klinisyenler tarafindan
cesitli norolojik bozukluklari degerlendirmek igin kullanilir.
Uyku tibbinda, uyku evreleri gibi makro-olaylarin (>10
sn.) ve K-kompleksleri gibi mikro olaylarin (<2 sn.) tespit
edilmesi énemlidir [Chambon vd., 2018a]. Olay tlrlerini
tespit etmek igin otomatik algoritmalar gelistirilmistir,
ancak bunlar olaya 0zgidir. EEG zaman serilerindeki
yerler, slreler ve olay tirlerini ortak olarak 6ngdren,
ham EEG sinyallerinden bir 6znitelik temsili olusturan
KSA'ya dayal derin bir 6grenme yontemi gelistirilmistir
[Chambon vd., 2018b].

Uyku puanlamasi, uyku calismalarinda gerekli ve
zaman alicl bir goérevdir [Vilamala vd., 2017]. Hayvan
modellerinde (fareler gibi) veya insanlarda, bu sikic
streci otomatiklestirmek, uzun vadeli galismalan
kolaylastirmay! ve veriye dayali bir alan olarak uyku
biyolojisini gelistirmeyi vaat etmektedir. Orneklem-dis
veriler igin, mikemmel puanlama sonuglar ile, EEG ve
EMG kayitlarindan, farelerde farkl biling durumlarini
(Uyanik, REM-olmayan, REM) tahmin edebilen derin sinir
agi modeli sunulmustur. Tahminler, 4 sn.lik uzunluktaki
dénemler Uzerinde yapilmistir [Schwabedal vd., 2018].

DKA'lara bagl denetimsiz bir 6znitelik 6grenme mimarisi
uygulanmis ve buna bagh olarak, uyku asamasi gegisinin
dogru sekilde yakalanmasi igi gizli Markov modelinin son
islemi kullanilarak, sonuglar 6znitelik tabanli yaklasimlarla
karsilastirilmistir. DKA gibi derin bir mimariye sahip ham
verileri kullanan sonuglar, klinik veri setlerinde dogrulanmis
ve Oznitelik bazh bir yaklasimlarla karsilastirilabilir hale
gelmistir [Langkvist vd., 2012].

3.6. Duygudurum Tanimlama

Insan duygulan, karar verme siireglerinde énemli bir
rol oynamaktadir. Heyecan ve can sikintisinin yani sira,
sevmek veya hoslanmamak gibi gesitli duygu kaliplarinin
dogru bir sekilde tanimlanabilmesi, noéropazarlama,
duyussal edlence, sanal rehabilitasyon ve bilingalti insan
duygudurum durumlarini kullanan adli ndérobilimdeki
yeni uygulamalari kolaylastiracaktir. Glinimizde, insan-
bilgisayar etkilesimi alanindaki hizli gelismeler, akilh
cihazlarla farkli duygudurumlarinin saptanmasina yonelik
ilginin artmasina neden olmustur [Zheng vd., 2014
; Li vd., 2016b ; Rayatdoost & Soleymani, 2018]. EEG
sinyalleri aracihdi ile, duygudurmlarin tespiti Uzerinde
makul analizler yapilabilir Duygudurum tespitinde,
standart makina 6grenmesi yontemlerinde karsilasilan
zorluklarin Ustesinden gelmek igin, yeni bir yari-denetimli
derin 8grenme mimarisi gelistirilmistir. ilk olarak, hem
denetlenen etiket bilgilerini, hem de kanal segiminde
ortak karar vermek igin denetimsiz yapi bilgilerini
iceren iki seviyeli bir prosedir benimsenmistir. Daha
sonra, siniflandirma gorevi igin bir Gretken KBM modeli
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eklenmis ve ayrimcl editimi ortaklasa diizenlemek igin
Uretken 0Odrenme ve denetimsiz 6grenmenin egditim
hedefleri kullaniimistir. Sonra da, mevcut sistem, pahal
etiketleme problemini ¢ézen aktif 6grenme senaryosuna
genisletilmistir [Jia vd., 2014].

Kisilik tanimlamasi da, duygudurum tanimlama isleminin
baska bir modudur. EEG sinyallerinin dogasi geregdi, EEG
tabanh kisilik tanimlanmasi, zihinsel goérevier lzerinden
yuratalar. KSA ve TSA'nin kombinasyonu olan derin
6grenme mimarileri, sirasiyla mekansal ve zamansal
bilgilerin cikartilmasi icin uygulanmigtir. iki cesit TSA,
KSA-UKDB ve KSA-KTB dederlendirilmis, sonug olarak
Onerilen yontem, 40 denekten gelen duygusal veri seti
DEAP l(izerinde test edilmistir. Sonuglar, KSA-KTB ve
KSA-UKDB'nin farkl duyussal durumlardan, glic spektral
yogunlugunu kullanan karar destek makinasi tabanl
sistemi, 6nemli 6lglide geride birakan, %99,90 civarinda
ortalama Dodgru Tanima Oran’larina ulasabilecedini
gostermektedir [Wilaiprasitporn vd., 2018]. Duygunun
noral ifadesi ile iliskili cok sayida parametre nedeniyle,
hala EEG sinyalinin 6zgil uzamsal ve spektral korelasyonu
ve duyussal durumlarin ifadesi hakkinda pek ¢ok
bilinmeyen olgu vardir. Bu korelasyonu incelemek igin,
iki tip yari-denetimli derin 6grenme yaklasimi, yigiimis
OK ve DKA, uygulanmisti. Onerilen vyari-denetimli
yaklagimlarin etkinligini dederlendirmek icin, 2-B etki
durumlarinin siniflandiriimasina yodnelik, DEAP veri tabani
Uzerinde konuya 6zgl bir duyussal siniflandirma deneyi
gergeklestirilmistin.  DKA tabanli model, siniflandirma
performansini 6nemli 6lglide gelistiren, sirasiyla uyariima,
dederleme ve bedenme durumlarinin siniflandiriimasinda
ortalama %86.67, %86.60 ve %86.69'luk F1 puanlari elde
etmistir. Her bir tabakadaki adirlik vektorleri incelenerek,
en ayirt edici Ozniteliklerin, mekansal veya spektral
konumlari da kavranmistir [Xu & Plataniotis, 2016].
Ham EEG verilerinin, bilesimsel mekansal ve zamansal
temsillerini etkin bir sekilde 6grenerek, insanin amaglanan
hareketlerini ve talimatlarini tam olarak tanimlamak igin
hem kaskat hem de paralel konvolisyon TSA modelleri
tanitilmisti.  Genis 0Olgekli bir hareket niyetiyle ilgili
kapsamli deneyler sonucunda, her iki model ile, %98.3
civarinda ylksek bir dogruluk elde edilmistir. Gelistirilen
modeller, gercek bir BBA ile daha fazla degerlendirilir ve beg
temel niyet (zerinden, %93’ltk bir tanima dogrulugu elde
edilir. Onerilen modeller, farkli niyet ve BBA sistemlerine
bagl olarak genellestirilebilir [Zhang vd., 2018]. 3-D
gorsel uyaranlar sunuldugunda, EEG kullanimi yoluyla,
insan tercihlerini ve heyecanini pasif olarak tanimlayan
BBA, elde edilen beyin sinyallerini siniflandirmak igin derin
sinir aglari biciminde makina 6grenimini kullanmaktadir.
Daha onceki benzer galismalarda, k-En Yakin Komsu
siniflandiricilari ve Karar Destek Makinalar igeren
geleneksel makine 6grenme yaklagimlarinin kullanimi ile,
%65 ile %89 arasinda tahmin dogrulugu oranlar elde
edilirken, derin 6grenme yaklasimi kullanilarak, %78-%96
oranlarina ulasiimistir [Teo vd., 2018]. Giris ozellikleri,
32 denekten toplanan 32-kanalli EEG sinyallerinin gig
spektral yodgunluklari seklinde tanimlanarak, hiyerarsik
0znitelik 6grenme yaklagimini kullanan yigilmis OK tabanh
model kullaniimistir. Asiri uyum problemini azaltmak igin
temel bilesen analizi ve EEG sinyallerinin duragan olmayan
etkisini en aza indirmek igcin ana bilesenlerin ortak
degisken kaydirma uyarlamasi uygulanmistir. Deneysel
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sonuglarin, sirasiyla, %49.52 ve %46.03'luk dogruluk ile
Ug farkli dederlik ve uyarilma dizeyinin siniflandirilabildigi
gosterilmistir. Temel bilesen tabanli es-dediskenli kayma
uyumu, ilgili siniflandirma dogrulugunu %5.55 ila %6.53
oraninda artirir. Ayrica, DSA, karar destek makinasi ve naif
Bayesci siniflandiricilara kiyasla daha iyi bir performans
sunar [Jirayucharoensak vd., 2014].

3.7. Siiriiciilerin
Kestirilmesi

Yorgunluk Seviyelerinin

Surtct yorgunlugu, toplum ve ailelere buylk zarar
veren trafik kazalarinin ana sebebi oldugu icin giderek
daha fazla dikkat c¢ekmektedir. Siricinin dikkatini
koruma yetenedi, trafigin gtvenligini saglamak igin gok
onemlidir. Sirlculerin, uykulu ve uyarici durumlarinin
tahmin edilebilmesi icin derin kovaryans &6grenme
modelleri sunulmustur. Ug cesit temel derin kovaryans
6grenme modeli (SPDNet, KSA, DSA) 6nerilmektedir. Test
sonuglari, tim derin kovaryans 6¢grenme yontemlerinin,
Riemann usilleri ve EEG siniflandirmasi igin daha 6nce
onerilen bir KSA modeli dahil olmak lzere, sig 6grenme
yontemlerinden daha iyi bir performans sergiledigini
gostermektedir [Hajinoroozi vd., 2017]. Derin kovaryans
6grenme yontemleri arasinda, en iyi siniflandirma
performansi, %86.14 olarak, érnek uzaysal EEG kovaryans
matrislerine uygulanan bir KSA modeli ile elde edilir. Derin
kovaryans 6grenmenin, strtcilerin yorulma tahmini igin
cok umut verici bir yaklasim oldugu gosterilmistir. Bilissel is
yuklni tespit etmek icin, EEG sinyalleri lizerinde derin bir
6grenme yontemi Onerilmistir. Bu arastirmada kullanilan
veriler, yuksek gtvenilirlikli bir stiriis simulatort tzerinde
yuratldlen goklu siris seanslari boyunca toplanmaktadir.
Sadece 4 EEG kanali Uzerinde yapilan 6n deneysel
sonuglar, dnerilen sistemin, sirtcundn bilissel is yukina
dogru sekilde saptayabildigini gostermektedir [Almogbel
vd., 2018]. EEG-Conv ve EEG-Conv-R adi verilen iki
zihinsel durum siniflandirma modeli gelistirilmistir. ic ve
dis konu lzerinde test edilen sonuglar, her iki modelin de
geleneksel makine 6grenmesi tabanli siniflandiricilardan
daha iyi performans gosterdigini dogrulamaktadir. Baslica
bulgular; Hem EEG-Conv hem de EEG-Conv-R, zihinsel
durum tahmini igin g¢ok iyi siniflandirma performansi
saglar; EEG-Conv-R, olgular arasi zihinsel durum
tahmini igin daha uygundur; EEG-Conv-R, EEG-Conv’den
daha hizli tepki verir [Zeng vd., 2018]. EEG verilerinin
benzersiz 6zelliklerini ele alan yeni bir kanal-bilisimsel
KSA onerilmistir. Ayrica, konvollsyon filtresini degistirmek
icin KBM'yi kullanan varyasyonlar tartisilip, ayrintili bir
algoritma tlretilmistir. Model performanslarini test etmek
icin, 37 galisma grubundan alinan 70 seanslik drnekleri
iceren, Ug slrict yorgunlugu calismasindan buyik bir
EEG veri seti olusturulmustur [Hajinoroozi vd., 2016 ;
Hajinoroozi vd., 2015].

4. Derin Ogrenmeye Dayali Modellemede
Karsilasilan Zorluklar ve Olasi Coziimleri

DSA’larin performansi, farkl performans olgitleri ile
dederlendirilir. Bunlar sirasiyla; hassasiyet, 0zgullik,
dogruluk ve F-puani seklindedir. Hassasiyet, dogru sekilde
belirlenmis gercek pozitiflerin oranini gdsterirken, 6zgullik,
dogru sekilde belirlenmis gercek negatifleri gosterir.
Siniflandiricinin performansi ise dogru siniflandirmalarin
genel oranini goésterir. F-puani ise hassasiyet ya da
pozitif 6ngorilen dederler ile duyarliliin birlesimi sonucu
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olusmus bir 6lgltttir. Dengelenmis dogruluk ise, her sinif
Uzerinde elde edilmis ortalama dodruluda karsilik gelir
[Sahinervd., 2008]. Derin 6grenmeye dayali modellemede
karsilasilan 6zel zorluklar (zamansallik, dizensizlik, goklu
modaliteler, etiket eksikligi vb.) ve model 6zelliklerinden
(yorumlanabilirlik vb.) kaynaklanir. Bu bdlimde, bu
zorluklar incelenecek ve literatlirde gelistirilmis olasi
¢6zUimler verilecektir.

4.1. Zamansallik ve Diizensizlik

Boylamsal tibbi veriler, hastalarin saglik kosullarinin
zaman icindeki seyrini tanimlar. Bu verilerde, tibbi olaylar
arasinda kisa slreli yerel veya global bagimliliklar vardir.
Bunlar, klinik dediskenler arasindaki gizli iliskileri (teshisler,
prosedtrler, ilaglar vb.) ve hastalikla ilgili éngdrilerin

sonuglarini  etkiler. Bununla birlikte, klinik olaylar
arasindaki karmasik iliskilerden dolayr uzun dénemli
baglamdan gercek sinyallerin tanimlanmasi zordur.

Ayrica, bazi dlzensiz kayitlar, veri yogunlugu agisindan
6nemli dlgtide farklilik gésterirler. Bu dlzensizlikler, uygun
sekilde ele alinmaz ise, model performansini etkiler [Choi
vd., 2016a ; Baytas vd., 2017].

Kapih mimari: UKDB veya KTB’ler, uzun vadeli
bagimliliklari, kapili yapilar kullanarak ele alma yetenekleri
nedeniyle, bilgilendirici ve uzun vadeli baglamlarin
cikartilmasi zorlugunu ¢ézmek igin tercih edilir. Klinik
olaylar arasindaki uzun vadeli bagimhliklari modellemek ve
tahminlerde bulunmak igin UKDB ve KTB’lerin uygulandigi
ornekler [Jagannatha & Yu, 2016 ; Pham vd., 2016]'da
verilmistir.

Diizensizlik igin stratejiler: Zaman dizensizligine
iliskin zorluklari ¢6zmek amaci ile cgesitli stratejiler
onerilmistir. Dinamik zaman bikulmesi fikri, iki degisken
hizli temporal sekans arasindaki benzerligi 6lgen bir
algoritma tarafindan kullaniimistir. Béylece, saglik verileri
dizileri, gift yonll olarak hizalanmistir. UKDB belledi, bir alt
uzay ayrisimini 6grenmek icin 6énerilmis ve boylece gecen
hafizanin, gegen zamana gore olan etkisi azaltiimistir
[Baytas vd., 2017].

4.2. Coklu Modalite

Elektronik Saglik Verileri (ESV); laboratuvar testleri,
klinik notlar, strekli izleme verileri gibi sayisal dederler
dahil olmak Uzere birden gok veri modalitesini kapsar.
Bunlar arasinda fMRI, EEG, ECG vb. farkl frekans, zaman
ve uzaysal ¢dzinurltklere sahip veri turleri bulunmaktadir.
Arastirmacilar, coklu modaliteye sahip verilerin, 6grenme
sisteminin tani, tahmin ve genel performansinin
dogrulugunu arttirabilecegini dogrulamistir. Ancak, cok-
modlu 6grenme, verilerin heterojenligi nedeniyle zorlu bir
stirectir [Henao vd., 2016].

Coklu-gorev ogrenme: Cok-modlu elektronik sagli
verisi 6grenimi, néral ag modelinde belirli néronlarin tim
gbrevler arasinda paylasilmasini gerektiren bir stratejiyi
ve belirli ndéronlarin belirli gdrevler igin uzmanlasmasini
gerektirir. Gorevler farkh tipte veri modalitelerine sahip
olabilir, 6rnedin [Nojavanasghari vd., 2016]’da, iki veri
modalitesine dayanan tahmin gorevlerini ortak olarak
modellemek igin bir goklu-gérev 06drenme yaklasimi
kullanilmistir [Ding vd., 2018].

4.3. Etiketlerin Eksikligi

Etiketler, klinik sonuglarin gergek durumlari veya gergek

hastalik fenotipleri gibi ilgilenilen altin standart hedefini
ifade eder. Altin standart etiketler, genellikle ESV’lerde
strekli olarak yakalanmaz ve bu nedenle genellikle egitim
modelleriigin gok sayida kullanilamaz. ESV'leri etiketlemek
icin etkili yollar belirlemek, ESV’lerin derinlemesine
o6grenilmesinin 6ntindeki en blyilk engellerden birisidir.
Etiket edinimi, genellikle iyi editimli alan uzmanlarini
iceren alan bilgisini gerekli kilar. Bundan bagimsiz olarak,
transfer 6grenimi, alternatif yaklasimlar sunabilir.

Aktarima dayali 6grenme: Bu yontemde ESV'ler ortiik
olarak etiketlenmeye calisiir. Tani kodlarinin sekanslarini
modellemek igin UKDB, hastalik ilerlemesi igin bir sinir
problem kullaniimistir ve 6grenilen bilginin ayni gorev igin
yeni veri setlerine aktarilabildigi gosterilmistir. OK varyanti
mimarileri, tani kodlarindan gelen regeteler gibi belirli bir
hedefi tahmin etmek amaci ile, genel ESV'den aktarima
dayali 6grenmeyi gerceklestirmek icin uygulanmistir.

4.4. Yorumlanabilirlik

Derin 6grenme modelleri, dogru tahminler tretebilmesine
ragmen genellikle yorumlanabilirlikten yoksun, i¢ calisma
mekanizmasi seffaf olmayan kara kutu modelleri olarak
ele alinirlar. Bu édnemli bir problemdir, glinkl klinisyenler
genellikle sonucun altinda yatan akil ylritmeye dayal
aciklik olmadan, makina 6grenmesine dayali 6nerileri
kabul etmeme egdilimindedirler. Son zamanlarda, kara kutu
derinlikli modelleri agiklamak igin bazi gabalar olmustur.
ESV modellemesinde, yorumlanabilirlik ve saydamhgin
arttirilmasi igin gesitli yaklagimlar ileri strdlmustur.

Dikkat mekanizmasi: Dikkat mekanizmasina dayali
6grenme, tarihsel bilginin hangi boluminidn hastalik
baslangicini veya gelecekteki olaylari tahmin etmede daha
fazla oldugunu anlamak igin gelistirilmis bir yontemdir.
Dikkat adirliklari, modelin, hastalik baslangiglarini veya
gelecekteki olaylari tahmin edebilme becerisini belirtir
[Choi vd., 2016b].

Bilgi damitma: Bilgi damitma, karmasik bir modelden
6grenilen bilgiyi, dagitimi daha kolay olan daha basit
bir modele sikistiri. Mimik 6grenme/bilgi damitiimasi,
karmasik bir modelden (6rnedin, derin bir sinir agindan)
daha basit bir modele (karar agaci) bilgi aktarmanin
bir yolunu sadlamistir. Adaglarin gutglendirilmesi yolu
ile derin modellerin yorumlanabilirligini arttirmak igin
kullanilmaktadir. Ana fikir, karmasik bir modelin daha
basit bir modeli egitmek icin, yumusak-etiketli 6rnekler
olusturulmasidir [Che vd., 2015].

5. Tartisma

Bu derlemede, EEG \verilerinin modellenmesinde
kullanilan mevcut derin 6grenme algoritmalarina genel
bir bakis acisi sunduk. Incelenen makalelerden elde
edilen sonuglar, diger makine 06dgrenmesine dayal
yaklasimlara kiyasla, derin 6grenme modellerinin, ham
verileri modellemede, 0n isleme ve Oznitelik cikartma
muihendisligi ihtiyacini en aza indirgemede ve bircok
analitik gorevde yuksek performans gosteriimesinde
oldukca etkili oldugunu gostermistir. Derin 6grenme
modellerinin, EEG’den alinan zaman serileri verisine bagli
olarak hastaliklarin taninmasi ya da klinik olaylarin ya da
sonuglarin 6éngorulmesi icin ideal araclar oldugu dikkate
dederdir. Derin 6grenme teknikleri birgok analiz gorevini
yerine getirmede umut vaat edici sonuglar géstermesine
karsin, bazi agik zorluklar devam etmektedir. Ilk
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olarak, cesitli girisimlere ragmen (Uretilen verilerin ve
etiketlerin  kalitesinin iyilestirilmesi yer almaktadir.
Ardindan, verilerin gesitliliginin eksikligi, veri Gretiminin
danisman altinda gergeklestirimesine dayali olarak
Uretilen verilerin tahmin goérevine dogru olan yanhhgi
sayllabilir. Derin modeller, cogu zaman veri ve etiketlerin
aktarima dayali 6grenilmesinde ortaya gikan belirsizlikleri
yakalayamamaktadirlar. Bu durum da, veri dagiimindaki
degisikliklerin ele alinmasinda modelleri daha dayanikl
kilar. Boylece, gercek EEG verilerine dayali modellerin
gelecekteki tahminleri gegersiz kilabilme riski vardir.
Modelin yorumlanabilirligi ve seffafligi ile ilgili gelistirilen
mevcut yontemler, genellikle tahminleri agiklamaya galisir.
EEG verilerinden olusturulan derin modellerin gergek-
zamanli uygulamalarinin yapilabilmesi igin, genellikle
modellerin galistigi mekanizmalarin anlasilmasi gerekir.
Son olarak, dodgrudan klinik etki faktora igin, derin
6grenme modellerinin konuslandiriimasi ve otomasyonu
dikkate alinmalidir. Standartlastirilmis girdiler olusturmak
icin cok miktarda EEG verisi islenir. Derin EEG modellerinin
EEG sistemlerine entegre edilmesi igin biyik EEG veri
setlerinin elde edilmesi zorlugunun giderilmesine dontik
altyapilarin olusturulmasi sarttir.

Onam bilgisi: Onam formu gerekli degildir.
Etik kurul onayi: Etik kurul onayr sunulmustur.
Cikar ¢atismasi: Cikar ¢catismasi bulunmamaktadir.

Finansal destek: Finansal destek bulunmamaktadir.
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Spor genetigi calismalan giin gectikce dnem kazanmaktadir ve sporcularnn ne tiir egzersizlere yatkin olduklari bu galigsmalarin
sonucunda belirlenebilmektedir. Galismamizda atletik performansin olugsmasinda ve gelistirilmesinde 6nemli rol oynayan Katekol-
0-Metiltransferaz (COMT) geninin rs4680 polimorfizmini yiiziiciilerde ve gen¢ milli kayakli kosucularda analiz etmeyi ve sedanter
bireyler ile karsilastirmayi hedefledik. Galismamiza 19 kayakh kosucu, 24 yiiziicii ve 45 sedanter birey katiimigtir. Sporculardan
hiicre toplama ¢ubuklari yardimiyla epitel hiicreler alinmig, alinan agiz igi epitel hiicrelerden DNA izolasyonlan ticari kit kullanilarak
gerceklestirilmistir. Genotipleme ise Gercek Zamanli Polimeraz Zincir Reaksiyonu (RT-PCR) ydntemi ile tamamlanmistir. Gruplar
arasinda degiskenlerin karsilastiriimasi Ki-kare testi ile gerceklestirilmistir. Yiiziiciilerde AG ve GG genotip dagilimlan sirasiyla
13 (%54,17) ve 11 (%45,83) olarak bulunurken kayakh kosucularda ise 15 (% 78.95) ve 4 (%21.05) olarak saptanmistir. Sporcu
grubunda AA genotipine rastlanmamistir. Sedanter bireylerde ise AA, AG ve GG genotip dagilimlan sirasiyla 4 (%8,89), 24 (%53,33)
ve 17 (%37,78) olarak bulunmustur. Genotip bakimindan sporcular ve sedanterler arasinda istatistiksel agidan herhangi bir fark
bulunmamigtir. Allel frekans dagihmlarinda ise yiiziiciilerde A alleli 13 (%27,08) ve G alleli 35 (%72,92) olarak saptanmistir.
Kayakli kosucularda A alleli 15 (%39.47), G alleli ise 23 (%60.53) olarak sayilmistir. Sedanterlerde ise A alleli 32 (%35,56) ,
G Alleli 58 (%64,44) olarak bulunmustur. Allel dagilimlarinda da istatistiksel acidan herhangi bir fark saptanmamigtir. COMT
rs4680 polimorfizmi dopamin metabolizmasinda aktif rol oynamaktadir ve atletik performansin belirlenmesinde dnemli bir genetik
belirtectir. Daha fazla sporcu iizerinde yapilacak analizler ile ilgili polimorfizmin etkisinin desteklenmesine ihtiyag vardir..
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Abstract

Sports genetics studies are gaining importance day by day and the kind of exercise that athletes are prone to can be determined as
a result of these studies. In our study, we aimed to analyze the rs4680 polymorphism of the Catechol-0-Methyltransferase (COMT)
gene, which plays an important role in the development of athletic performance, in swimmers and young national ski runners and
to compare them with the sedentary individuals. 19 ski runners, 24 swimmers and 45 sedentary individuals were enrolled for the
study. Buccal cells were collected with the help of the collector swap and DNA isolations were made by using a commercially
available isolation kit. Genotyping was completed by real time polymerase chain reaction (RT-PCR). Comparison of variables
between groups was performed by chi-square test. According to the results, in swimmers, AG and GG genotype distributions were
found as 13 (%54,17) ve 11 (%45,83), respectively, whereas same genotypes were found as 15 (% 78.95) and 4 (%21.05), in skie
runners. We detected no AA genotype in athletes. For sedentary individuals, the respective numbers of AA, AG, and GG genotypes
were 4 (%8,89), 24 (%53,33) and 17 (%37,78). No statistically significant difference was determined in the terms of genotypes.
When we consider the allelic distributions, in swimmers, A allele was counted as 13 (%27.08) and G allele as 35 (67,44), whereas
the same numbers for ski runners were 15 (%39.47) and 23 (%60.53) for A and G alleles, respevtively. For the sedentary group,
A allele was counted as 32 (%35.56) and G allele as 58 (%64,44). For the alleles, we detected no significant difference between
athletes and sedentary group. COMT rs4680 polymorphism plays an active role in the metabolism of dopamine and is an important
genetic marker in determining athletic performance. To support our findings, more studies including the related polymorphisms
are needed.

Keywards: COMT, Swimmer, Skier Runner, Genetics, Sports, SNP
1. Giris

Atletik performans, bireyin dogustan sahip oldugu

streclerine etki ettigi bilinen dopaminerjik sistemin
fonksiyonel polimorfizmlerinden olan COMT rs4680

genetik yeteneklerin ve sonradan kazandigi 6zelliklerinin
cevresel faktérlerin birbirleri ile etkilesmesi ile olusur. Spor
genetigi calismalari, sporcularin atletik performansina
katkida bulunan genetik varyasyonlar Gzerine odaklanir.
Dayaniklilik, kuvvet, glg, kas koordinasyonu ve motivasyon
gibi bireysel 6zelliklerin genetik altyapiya sahip oldugu
bildiriimektedir (Ulucan ve ark, 2014). Bu ylzden spor
genetidi galismalari; atletik performansa etki eden genlerin
belirlenmesi, etki mekanizmalarinin ¢ézimlenmesi ve
atletik performansina olan yatkinliklarinin belirlenmesi
gibi yaklasimlarin butininid kapsamaktadir. Basar igin,
sadece bireysel sporcularda dedil, ayni zamanda takim
sporlarinda da genetik yapiya uygun antrenman ve
beslenme programlarinin diizenlenmesi dnemlidir (Corak
ve ark. 2017).

COMT geni 22qll.2’de lokalizedir. Bu genin Urdnu
olan enzim dopamin, noradrenalin ve adrenalin gibi
katekolamin molekdllerini metabolize etmektedir (Bobb ve
ark., 2006). COMT geninde en gok cgalisilan tek nikleotid
polimorfizmi (SNP), ayni zamanda Val158Met amino asit
dedisimine neden olan rs4680 polimorfizmidir. Enzimin
¢Ozlinebilir sitoplazmik (S-COMT) ve membrana badh
(MB-COMT) olmak Uzere iki ana izoformu bilinmektedir.
COMT rs4680 polimorfizmi, 221 aminoasit igeren ¢ézunur
formun 108. ve 271 aminoasit iceren membrana badh
formunun 158. kodonundaki Guanin-Adenin nUkleotid
dedisimine neden olmaktadir. Bu varyasyon da Valin-
Metionin (Val/Met) amino asit dedisimine yol agcmaktadir
(Chen, 2004). Katekol-O-metil transferazin islevsel olarak
dopaminerjik néronlari modile ettigi duslnllir ve bu
nedenle buylk olasilikla frontal yuraticud islevleri etkiler.
Yapilan calismalarda Met alleli tasiyan bireylerin prefrontal
bolgelerinde artmis endojen dopamin diizeyleri saptanmis,
Val alleli taslyanlarda ise daha dusuk seviyelerde oldugu
belirlenmistir. Dopamin seviyelerinde ki degisimlerin ise
biligsel surecleri, 6zellikle ylUratme islevlerini olumsuz
etkiledigi fikrini desteklemektedir (Karoum ve ark. 1994).

Bu c¢alismada, sporcularin anlik karar verme
mekanizmalarinda ve uzun verimli antrenman planlama

polimorfizmi analiz edilmistir. Hipotezimiz yodun aerobik
metabolizma gdsteren sporcularda Met allelinin (A alleli)
sedanterlere gére daha az bulunmasidir. Calismamiza
yogun aerobik metabolizmalari igin profesyonel ylzlculer
ve kayakl kosucular dahil edilmistir.

2. Yontem
2.1. Sporcular

Calismamiza 24 yulzicl, 19 geng milli kayakli kosucu

ve herhangi bir genetik rahatsizligi olmayan ve egzersiz
programi uygulamayan 45 gonulli kisi katilmistir.
Calismaya katilmayi! reddetme veya herhangi bir noktada
calismadan ayrilma hakkina sahip olduklarini bildiren
katilm onam formlar imzalatildiktan sonra bireyler
calismaya dahil edilmistir. Calisma protokoll Helsinki
Bildirgesi II'ye uygun olarak hazirlanmis ve calisma,
Uskiidar Universitesi Etik Kurul Komitesi tarafindan
onaylanmistir.

2.2. COMT rs rs4680 Genotiplemesi

DNA izolasyonlari yanak ici epitel hilcrelerinden ticari
kit (Invitrogen, USA) ile kullanici protokolleri izlenerek
tamamlanmistir. Genotipleme islemi Real-Time PCR (RT-
PCR, QuantStudio 3 Real-Time PCR System, Termofisher,
USA) cihaziileTagman SNP Genotyping Assays genotipleme
kitleri kullanilarak gergeklestirilmistir. Totalde 10uL olacak
sekilde 5 pL Master mix, 2,7uL H20, 0,3uL Assay ve 2L
DNA kullanilarak genotipleme islemleri tamamlanmistir.

2.3. istatistiksel Analiz

Calismamizda tim sporcular ile sedanter bireyler
gerek genotip, gerekse allelik dagilimlari bakimindan
karsilastinlmistir. Karsilastirma islemi SPSS (10.0 for
Windows; SPSS Inc., Chicago, IL, USA) kullanlarak ki-
kare analizi ile gergeklestirilmistir. p<0,05 anlamh olarak
kabul edilmistir.

3. Bulgular

COMT rs4680 sonuglarina gére sporcularimizin
28'i (%65.11) AG ve 15’ (%34.88) GG genotipinde
oldugu saptanmistir. Sporcularimizda AA genotipine
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rastlanmamistir. Ylzlcilerde genotip ve allel dagilimlari
incelendiginde AG ve GG genotipleri sirasi ile 13 (%
54.16) ve 11 (%45.83) olarak belirlenmistir. Sedanter
bireylerde ise AA genotipi 4 bireyde (%8.88), AG genotipi
24 bireyde (%53.33) ve GG genotipi ise 17 (%37.77)
bireyde belirlenmistir (Tablo 1).

Allel dagilimlari acisindan karsilastirildiginda ylztculerde
A alleli 13 (%27.08), G alleli ise ise 35 (%72.92) olarak
belirlenmistir. Sedanter bireylerde A alleli 32 (%35.55),
G alleli ise 58 (%64.44) olarak belirlenmistir (Tablo 2).
Gerek genotip, gerekse allel dagilimlari istatistiksel olarak
karsilastirildiginda iki grup arasinda anlamli bir fark
bulunmamistir (p>0,05) (Tablo 1 ve Tablo 2).

Tablo 1. Yizlcl ve Sedanter Bireylerin COMT rs4680
Polimorfizmlerinin karsilagtiriimasi.

Genotip p-degeri

GG AG AA
Yiziici (n=24) 11 (%4583) 13 (%54.17) 0,303
Kontrol (n=45) 17 (%37,78) 24 (%53,33) 4 (%8,89)

Tablo 2. Ylzicl ve Sedanter Bireylerin COMT rs4680
Polimorfizm Allelerinin karsilastiriimasi.

Allel Sayilar p-degeri

G A
Yiiziicii (n=48) 35 (%72,92) 13 (%27,08) 0,311
Kontrol (n=90) 58 (%64,44) 32 (%35,56)

Kayakli kosucularin genotip dadilimlar incelendiginde,
kayakli kosucularin AG ve GG genotip say! ve ylzdeleri
sirasi ile 15 (% 78.95) ve 4 (%21.05) olarak saptanmistir.
Tablo 3’te kayakh kosucularin sedanter bireyler ile
karsilastiriimalari 6zetlenmistir. Allel sayilarina bakildiginda
ise A alleli 15 (%39.47), G alleli ise 23 (%60.53) olarak
sayllmisti. Tablo 4'te allel dadihmlar Ozetlenmistir.
Kayakli kosucular ve sedanter bireyler karsilastirildiginda
genotip ve allel dadihimlari bakimindan anlaml bir fark
g6zlenmemistir (Tablo3 ve Tablo 4).

Tablo 3. Ylzicl ve Sedanter Bireylerin COMT rs4680
Polimorfizmlerinin karsilagtiriimasi.

Genotip p-degeri
GG AG AA
Kayakli
4 (%21,05) 15 (%78,95)
Kosucu (n=19) 0,118
Kontrol (n=45) 17 (%37,78) 24 (%53,33) 4 (%8,89)

Tablo 4. Kayakli Kosucularin ve Sedanter Bireylerin
COMT rs4680 Polimorfizm Alleleri Bakimindan
karsilastiriimalari

Allel Sayilar p-degeri
G A
Kayakli
23 (%60,53) 15 (%39,47)
Kosucu (n=38) 0,674
Kontrol (n=90) 58 (%64,44) 32 (%35,56)
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4. Tartisma

Atletik performansin olusmasinda ve gelismesinde
yaklasik 250 kadar genin etkisinin oldugu tahmin
edilmektedir. Bu genetik parametrelerden bazilan
sporcularin fizyolojik &zelliklerine, bir kismi da psikolojik
Ozeliklerine, bazilar ise beslenme ile ilgili metabolizmalara
etki etmektedir. COMT rs4680 polimorfizminin Met alleli,
bireylerin prefrontal bélgelerinde artmis endojen dopamin
dizeyleri, Val alellinin ise daha distik dopamin seviyesi ile
iliskili olmasindan dolay! genotipi Met/Met olan bireylerin
prefrontal fonksiyonunu arttirdigi hipotez edilmektedir. Bu
duzensizlik sporcularda bazi koordinasyon bozukluklarina
neden olabilmektedir ve bu ylzden motorik beceri ile
iliskilidir. Gerek kayakli kosucularda, gerekse yUlzlicllerde
Met/Met genotipine rastlanmamasi hipotezimizi
glglendirmektedir.

Literatlire baktigimizda COMT rs4680 polimorfizmi ile
kayakli kosucular arasinda ki iliski arastirilmamistir, bu
ylzden bu galisma COMT rs4680 polimorfizminin kayakli
kosucular tzerindeki ilk galisma olmasi 6zelligindedir.

Knépfli ve ark. (2001) Isvec Milli takiminin 9 kayakli
kosucusunda vyaptigi arastirmada en iyi rekabet
degerlerine ulasan olan sporcularin en yuksek idrar
dopamin konsantrasyonlarina sahip oldugunu bildirmistir.
Daha ylksek idrar dopamini olan kayakli kosucularin,
disik dopamin seviyeli olanlara kiyasla daha iyi rekabet
seviyelerine ulasabilecedini belirtmislerdir. Bu calismada
genetik parametrelerin dederlendirilmemis olmasindan
dolayr ve dopaminin sistemik dederlendirilmesinden
dolayr dopamin seviyelerinin ylksek olmasinin genetik
kokenine dair herhangi bir dederlendirme yapmamiza
olanak saglamamistir.

Abe ve ark. (2018), yaptiklari galismada yulzlcllerde
COMT rs4680 polimorfizmi Met allelinin yizme performansi
ile iliskili oldugunu goéstermislerdir. Breda ve ark. (2015),
51 Ironman atlet ve 56 sedanter bireyde COMT rs4680
polimorfizmini incelemis, sporcu grubunda kontrollere
kiyasla zarar verme egiliminin daha dislik oldugunu
bildirmistir. Met tasiyicilarinda sporcu bagimhliginin daha
ylUksek oldugunu ve Met/ Met gonotipli sporcularda yenilik
arayisinin istatistiksel olarak diger genotiplere gore fazla
oldugunu bildirmistir.

Sporcularin performanslarindakidedisimlerianlayabilmek
icin, hem genetik hem de gevresel faktérler ayri ayri ele
alinmali, genetik ile gevresel faktorler arasindaki iliski
detayli incelenmesi gerektigi asikardir (Eroglu ve ark,
2018). Genetik bilginin, kisinin hangi tip egzersiz tlrinde
daha basarili olabilecedi Uzerine fikir verebilecek olmasi
nedeni ile son derece 6nemli oldugu bilinmektedir. Bu
kapsamda ele aldigimiz galismamizda sporcu kohortu ile
sedanter bireyleri karsilastirdiimizda istatistiksel olarak
anlamh bir fark saptanamamisti. Bunun nedeni olarak
calisma grubumuza dahil olan sporcu sayisinin az olmasini
soyleyebiliriz. Ancak, bu galismanin yapilacak olan sonraki
calismalara 6nemli bir referans olacadi dislincesindeyiz.

Onam bilgisi  : Onam formu sunulmustur.

Etik kurul onayi: Etik kurul onayi sunulmustur.
Cikar catismasi : Cikar gatismasi bulunmamaktadir.

Finansal destek: Finansal destek bulunmamaktadir.
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Abstract

There are many parameters that have effects the success of athletes, like exercise, motivation, determination, nutrition, all of
which have genetic backgrounds. To have the optimal approach, all of these conditions should complement each other. In this
study, we aimed to analyze and compare the monocarboxyl transferase 1 (MCT1) rs1049434 polymorphism, which is important to
determine the lactate levels, in long and short distance running athletes. A total of 30 athletes, 15 of which were power athletes and
15 were endurance, were enrolled for the study. DNA isolations were carried out by using commercially available DNA isolation Kit,
and genotyping process was by real-time PCR. Of the 15 power athletes, 14 (93%) and 1 (7%) athletes had AT and TT genotypes,
respectively. We detected no AA genotype in power athletes. In endurance cohort, 4 (27%), 8 (53%) and 3 (20%) athletes had
AA, AT and TT genotypes, respectively. When we count the alleles, A allele was counted as 14 (47%) and 16 (53%) in power and
endurance athletes. For T allele, 16 (53%) and 14 (47%) were counted in power and endurance cohorts. No statistically significant
difference was found between groups in the terms of genotype and allele. In our cohort, AT genotype was higher in both groups,
whereas both alleles were equal in our cohort. Qur basic goal is to be able to channel the athlete correctly and carry it to maximum
success in a shorter period of time considering the genetic predisposition.

Keywords: MCT1, sport, genetic, DNA, athletic performance
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0z

Egzersiz, motivasyon, azim, beslenme, sahip olunan tiim genetik gecmis gibi atletlerin basarilarina etki eden gok sayida parametre
bulunmaktadir. Optimal bir yaklagima sahip olmak igin, bu kogullarin tamami birbiri ile tamamlayici olmalidir. Bu g¢alismada
uzun ve kisa mesafe kogucu atletlerde laktat diizeylerini saptamada dnemli olan monokarboksil transferaz 1 (MCT1) rs 1049434
polimorfizmini karsilagtirmak ve analiz etmeyi amagladik. Calismamizda 15 giiglii, 15 dayanikli toplam 30 atlet kaydedildi. DNA
izolasyonlar ticari olarak mevcut DNA izolasyon kiti ve genotip siiregleri real time PCR kullanilarak gergeklestirildi. 15 giiglii
atlette sirasiyla 14 (% 93) AT, 7 (%1)‘inde TT genotipi oldugu tespit edildi. Giiglii atletlerde AA genotipi tespit edilmedi. Dayanikli
toplulukta AA, AT ve TT genatipleri sirasiyla 4 (% 27), 8 (% 53) ve 3 (% 20)‘idi. Alleller sayildiginda, gii¢lii ve dayanikli atletlerde
sirasiyla A alleli 14 (% 47), ve 16 (% 53) olarak sayildi. T alleli igin gii¢ ve dayanikli topluluklarda sirasi ile 16 (% 53) ve 14 (% 47)
olarak sayildi. Geneotip ve allel bakimindan gruplar arasinda istatistiksel bir anlamiilik bulunmamigtir. Galismamizda AT genotipi
her iki grupta da daha yiiksektir, oysa diger allelller egittir. Temel hedefimiz genetik yatkinlik dikkate alinarak kisa bir zaman
periyodunda atletin maksimum bagariya ulagmak igin dogrudan mi ya da tagiyici mi baglantisini kurabilmektir.

Anahtar Kelimeler: MCT1, spor, genetik, DNA, atletik performans

1. Introduction

Athletic performance is a component of the athlete’s
ability to produce athletic work, production quality and
production capacity both positive and negative factors.
Twin studies showed that, on average, 66 % of the variance
in the athlete status is explained by the contribution of
genetic factors (depending on sports discipline). Factors
that effect athletic performance like endurance, strength,
stiffness, flexibility, neuromuscular coordination and
psychological properties are all considered to be enhanced
by genetic factors (Ulucan et al., 2014). Based on these
findings, it is possible to say that the athletic condition is
largely influenced by heredity. The remaining variances
can be explained as unshared environmental factors, like
nutrition, mental guidance, sleep etc. The association
of the genetics with the sportive performance can be
understood by examining the distribution of alleles in the
athlete. If the related allele is more common among the
elite athletes than the general population, it is understood
that the allele influences the athlete’s athletic performance
(WeyerstraB et al., 2018; Sawczuk et al., 2015; Guth and
Roth, 2013; Eynon et al., 2010).

Many spawning performances require long duration
low level activities and repeated short duration high
intensity exercise sessions. In this type of repeated
metabolic activity, aerobic and anaerobic respiration
occurs. In continuous exercise sessions, the level of the
corresponding lactate could reach to very high levels. The
accumulation of lactate in the cell leads to inhibition of
glycolysis. In order to maintain continuous high density
contractile activity and prevent acidosis, it is necessary to
transmit lactates accumulated in white skeletal muscles
using glycolysis as an ATP source to neighboring red
muscle fibers. Here, the neighboring red muscle fibers
can transform lactate transduction, which is transferred,
and oxidize it as fuel (Lund et al., 2018). A study by
Pilegaard et al. reported that individuals have different
lactate transport capacities and very high capacity has
been observed in well-educated people. This observed
difference in capacity may also indicate hereditary athletic
abilities (Pilegaard et al., 1999).

Monocarboxyl transferase 1 (MCT1) and Monocarboxyl
transferase 4 (MCT4) play a role in the transport of lactate
between white muscle fibers and red muscle fibers. MCT4
is involved in the transport of lactate out of the cell to
prevent accumulation of lactate in the hyper-glycosylated

white muscle fiber, while MCT1 is involved in the transport
of white muscle fibers through the MCT4 to the red skeletal
muscle to transform lactate into pyruvate. There is a
great correlation between the amount of MCT1 exerting in
muscle fibers and oxidative capacities (Fedotovskya et al.,
2014; Merezhinskaya et al., 2009). A common functional
polymorphism (A/T transversion, rs1049434) within MCT1
leads to a glutamic acid and aspartic acid replacement at
position 490, and effects lactate transport rates. Minor “T”
allele was found to have 60-65 % reduced transport rates
during heavy intensity weight training when compared to
“A"” allele (Cupeiro et al., 2010).

In this study, we hypothesized that MCT1 rs1049434
polymorphism will effect athletic performance and
differ in long and short distance runners. Therefore, we
aimed to compare the genotypic and allelic differences
of rs1049434 polymorphism between long and short
distance runners.

2. Materials and Methods
2.1. Subjects

The study involved 30 athletes, 15 of them were sprinters
(short-distance athletes) and 15 were endurance (long-
distance athlete), were enrolled in the study, all of whom
are over 18 years. Athletes were grouped according to
their distance that they perform. All are a member of a
different amateur athletic team. They have 2 sessions of
training, at least 5 hours/ week. Uskiidar University Ethics
Committee approved the study protocol, and the study
protocol was in agreement with the principles of Helsinki
Declaration II. All the athletes signed the informed
consents, indicating they have understood and confirmed
the study.

2.2. DNA Sample Collection and Genotyping

DNA collector swaps were used to collect buccal cells,
and DNA samples were isolated by using DNA purification
kit (Thermofisher Scientific Invitrogen, USA. Catolog no:
K1820-02). MCT1 rs1049434 genotyping was carried
out by Real-Time Polymerase Chain Reaction (RT-PCR) by
using Tagman Genotyping Assay (Catolog no: 4362691,
Thermofisher, USA). Manufacturers recommended
instruction were followed in both isolation and genotyping
protocoles.

2.3. Statistical Analysis
Genotype frequencies of MCT1 rs1049434 polymorphism
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and the allele frequencies were compared among the
groups using the x2 test (SPSS version 21 software). p
< 0.05 values were considered as statistically significant.

3. Results

30 athletes were successfully genotyped in the study.
15 of those were power athletes and the rest were
endurance athletes. 4 (27%) of the endurance athletes
had AA genotype, 8 (53%) had AT and 3 had TT
genotype. For sprinters, 8 (93%) had AT and one (7%)
athlete had TT genotypes. AA genotype was not detected
in power athletes. As a total; AA, AT and TT genotypes
and frequencies were 4 (13%), 22 (74%) and 4 (13%),
respectively. Table 1 lists the genotypes of the alleles.
The genotypic percentages of our cohort is found to be
statistically significant (p=0.036) between short and long
distance athlete groups.

When we consider the allelic distribution, A allele
was counted as 16 (53%) and T allele as 14 (47%) in
endurance athletes. In power athletes, A and T alleles
were counted as 14 (47%) and 16 (53%), respectively.

In total, A and T alleles were counted as the same; 30
(50%) (Table 1). Alleles numbers showed no statistically
significant difference (p=0.605).

Table 1. MCT1 Rs1049434 Genotype Numbers And
Frequencies Of The Athlete Cohort

Endurance Athletes Power Athletes

Genotype AA AT m AA AT m
Number 4 8 3 0 14 1
Percentage (%) 27 53 20 0 93 7

Table 2. MCT1 Rs1049434 Allele Numbers and
Frequencies.

Endurance Athletes Power Athletes Total
Alleles A T A T A T
Number 16 14 14 16 30 30
Percentage (%) 53 47 47 53 50 50

4. Discussion

Gene variants influence on athletic status and
analyzing these variants is a matter of investigation
worldwide nowadays. MCT1 gene is one of the important
gene effecting athletic performance in different sport
disciplines. In the present study, we aimed to determine
the genotypic frequency distribution of MCT1 rs1049434
polymorphism and alleles in long and short professional
distance athletes. To date, according to best of our
knowledge, population this is the first study conducting
MCT1 rs1049434 polymorphism on long and short distance
athletes (Fedotovskya et al., 2014; Merezhinskaya et al.,
2009).

Lactate transporters (MCT proteins) play crucial roles
in muscle metabolism, especially in skeleton muscles.
The functional rs1049434 polymorphism effects gene
activity, therefore considered to affect muscle capacity.
Before, lactate transporter deficiencies were associated
with muscle cramping and fatigue after prolonged
exercise due to the delayed removal of protons. As T
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allele of MCT1 rs1049434 is associated with decreased
transport of lactate from arterial blood into the muscles,
it is considered to be linked with improved athletic
performance. The main finding of our study is that AT
genotype dominated in both groups, and also in total,
which showed statistically significant difference. A and
T alleles were counted as equal, whereas A allele was
higher in endurance athletes, and T allele was higher in
power athletes. Allelic distribution showed no statistically
difference (Merezhinskaya et al., 2000).

Studies including MCT1 rs1049434 polymorphism and
athletes are not enough to debate on them. Sawczuk et
al. reported in a recessive genetical model that MCT1 T
allele was related with sprint/power performance and TT
genotype frequency was higher in sprint/power athletes
compared to both control and endurance athletes.

These results are in agreement with ours in the terms
of the high frequency of T allele in short distance runners
(Sawczuk et al., 2015).

In the meantime, there is a number of biochemical
evidence which is related to MCT1 rs1049434
polymorphism with performance in human beings. Cuperio
et al. analyzed the accumulation of lactate in those who
are with MCT1 A1470T polymorphism and performed high
and longtime nonstop training in a pilot study (Cuperio et
al., 2010). They concluded that MCT1 AT or TT genotypes
had a limited and less lactate transporting capacity for
oxidation in their muscles. In another study, Cuperio et
al. studied the effect of the same polymorphism on blood
lactate levels both in males and females after varied
exercise protocols. Venous blood lactate levels were found
to be higher in AA genotyped males than that of both
TT and TA. The results for females remained unchanged
(Cuperio et al., 2012). Fedotovskya et al. studied the
relation between MCT1 rs1049434 polymorphism and
maximum oxygen consumption, and maximum lactate
concentrations in Russian rowers. They found that lactate
levels were high in the male rowers with T allele when
compared to endurance athletes (Fedotovskya et al.,
2014).

Ben-Zaken et al. reported that the frequency of T
allele was high in Israeli long-distance swimmers when
compared to long and mid-distance runners. Additionally,
its frequency was also higher in the swimmers than that
of runners. In our cohort, T allele was higher in power
based short distance runners, which is controversial to the
findings of the latter study. Athletes’ ethnicity and sample
size may help us to explain the controversial results. As T
allele decrease lactate transport, high lactate levels may
enhance athletes’ anaerobic metabolism (Ben-Zaken et
al., 2015). Also there is evidence that high lactate levels
are associated with muscle hypertrophy, which in turn
is associated with anaerobic metabolism (Bonen et al.,
1998). Environmental factors, like training, nutrition
have crucial effects on athletic performance (Corak et al.,
2017).

In our study, to eliminate the training effect on athletic
performance, we recruited the athletes who had the same
training sections, that’s why our sample size remained
in 30 athletes. This is the main limitation of our study.
Another limitation is the lack of information about
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blood lactate levels. We could not optimize the athletes’
nutrition, and this can affect blood lactate levels. That’s
why we did not calculate blood lactate levels.

Patient informed consent: Informed consent was
obtained.

Ethics committee approval: Ethics committee approval
was obtained.
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METILENTETRAHIDROFOLAT REDUKTAZ (MTHFR) GENI
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Multifaktdriyel bir bozukluk olan Otizmin etiyolojisinin biiyiik bir kismini genetik ve cevresel risk faktorleri olusturur.
Calismamizda glutensiz - kazeinsiz ve GAPS (Bagirsak ve Psikoloji Sendromu) diyetlerine tabi tutulan Otistik cocuklarda MTHFR
(Metilentetrahidrofolat Rediiktaz Geni) C677T polimorfizminin incelenmesi ve MTHFR geninin 677T allelinden kaynaklanan enzim
aktivitesi azalmasinin Otizmle iliskili olup olmadiginin belirlenmesi amaclandi.

Calismaya 30 Otistik ve 90 saglikli cocuk katildi. DNA eldesi dzel ticari kit (GeneAll, Kore) kullanilarak sagjlandi. Genotipleme ise
PZR - RFLP (Polimeraz Zincir Reaksiyonu - Restriksiyon Fragment Uzunluk Polimorfizmi) protokolii ile gerceklestirildi ve agaroz jel
elektroforezinde vyiiriitiilerek goriintii elde edildi.

MTHFR 677T allel frekansi hasta grubunda %13,33 ve kontrol grubunda %19,4 bulunmasi sonucunda p=0,285 olarak hesaplandigi
icin istatistiksel olarak anlaml fark saptanmadi. Galismaya alinan hastalarin sayisinin istenilen sayida ve homojen olmamasi
nedeniyle daha kapsamli ¢caligmalar yapiimasinin yaninda MTHFR A1298C polimorfizmine ve COMT (katekol-0-metiltransferaz),
BDNF (beyin-tiirevli ndrotrofik faktdr), PTEN (fosfat ve tensin homolog) genlerine bakilmasini dneririz.

Anahtar Kelimeler: Otizm, Genetik Analiz, Polimorfizm, Diyet.
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Abstract

Genetic and environmental risk factors constitute the major part of the etiology of autism, a multifactorial disorder. In this study,
we aimed to investigate the MTHFR (Methyltetrahydrofolate Reductase Gene) C677T polymorphism in autistic children who were
subjected to glutamate - caseinous and GAPS (Bowel and Psychology Syndrome) diets and to determine whether autism was related
to decrease of enzyme activity caused by 677T allele of MTHFR gene.

Thirty autistic and 90 healthy children were included in the study. DNA was obtained using a special commercial kit (GeneAll,
Korea). Genotyping was performed by PCR - RFLP (Polymerase Chain Reaction-Restriction Fragment Length Polymorphism)
protocol and images were obtained by agarose gel electrophoresis.

No statistically significant difference was found in the MTHFR 677T allele frequency as 13.33% in the patient group and 19.4%
in the control group as p = 0.285. Due to the fact that the number of patients included in the study was not desired and not
homogeneous, we recommend looking at MTHFR A1298C polymorphism and COMT (catechol-0-methyltransferase), BONF (brain-
derived neurotrophic factor), PTEN (phosphate and tensin homolog) genes.

Keywords: Autism, Genetical Analysis, Polymorphism, Diet

1. Giris
Otizm, dil gelisiminde anormallikler, sinirli ilgi ve
kaliplasmis davraniglarla beraber karsilikh  sosyal

etkilesimde yetersizlikler ile tanimlanan nérogelisimsel bir
bozukluktur (Damiano et al., 2015, p.1). Dil gelisimi ve
oyun oynamada gecikme ya da anormallikler, tekrarlayici
davranislar, klgik nesneleri siraya koyma ve dodnen
seylerle ugrasma gibi olagandisi ilgi alanlari Otizm
belirtileridir (DiCicco-Bloom et al., 2006, p.6897). Bu
durum erkeklerde kizlara oranla 4 - 5 kat fazla gorilirken
genelde kizlarda daha adir seyreder ve semptomlarin
agir gorildagu cocuklarda zihinsel bozukluk daha
gok gorulir (Ornoy et al.,, 2015, p.2). Otizmin dinya

capindaki prevalansi nlfus dedisimi dikkate alinarak
yaklagik %1 olarak tahmin edilir (Vlassakova and
Emmanouil, 2016, p.1). Prevalans hesaplamalarina

gbre; Otizm Platformunun 2008 yili sonuglari dikkate
alinarak Turkiye’de 150 gocuktan 1'inde (%o 6,7) Otizm
goralir (Bicer and Alsaffar, 2013, p.3978). Otizmin
temelinde multifaktoriyel etiyoloji oldugu igin patogenez
ve patofizyolojisini anlamanin zor olmasi sebebi ile Otizm
prevalansi tahmini olarak bildirilir (Chen et al., 2015, p.1).
Karbon metabolizmasi enzimlerini kodlayan genlerdeki
polimorfizmler Otizm Spektrum Bozuklugu riskini arttirdidi
bulunmustur. Bu déngtide yer alan MTHFR geninin Otizm
hastalari ve / veya annelerinde polimorfizm prevalansi
yiiksektir (Kezurer et al., 2013, p.240). insan MTHFR geni
lokusu kromozom 1p36.3 Uzerinde yer alir (Awwad et al.,
2015, p.5007). MTHFR geninin sematize hali sekil 1'de
gosterildi. MTHFR geninin 2,2 kb uzunlugunda (Khan et
al., 2015, p.2) ve 11 ekzona sahip oldugu tespit edilmistir
(Keser vd., 2014, s.247). Bu gen folat metabolizmasi
icin dnemli olan 656 aminoasitlik MTHFR enzimini kodlar
(Ulucan vd., 2013, s.380). MTHFR'de C677T, A1298C ve
G1793A olmak uzere g tane nokta mutasyon bulunur.
C677T ve A1298C tek nikleotid polimorfizmleri MTHFR
enzimi aktivitesini etkilemektedir. G1793A mutasyonu ise
diger ikisine gore daha nadir ortaya cikar ve bu nokta
mutasyonun fonksiyonunun énemi belirsizdir. MTHFR'nin
4. ekzonunda 677. nikleotid olan C (Sitozin)'in T (Timin)’e
transversiyonu sonucu nokta mutasyon olusur ve bunun
sonucunda 222. kodonunda Alanin yerine Valin geger
(Awwad et al., 2015, p.5008). MTHFR 7. ekzonunda 1298.
nikleotidi olan A (Adenin)’ in C (Sitozin)’e degisimiyle
meydana gelen nokta mutasyonu sonucu MTHFR proteinin
429. kodonundaki Glutamin Alanine doénisur (Vanilla

et al., 2015, p.16). MTHFR'nin 11. ekzonunda 1793.
nikleotidi olan G (Guanin)’ in A (Adenin)’e transisyonu
sonucu 594. kodonundaki Glutamin Arjinine doéndsur.
G1793A mutasyonunun homosistein dilzeylerine etkisi
bilinmemektedir (Shen et al., 2015, p.2). Ancak C677T ve
A1298C polimorfizmleri homosistein metabolizmasina etki
ederek hiperhomosisteinemiye yol agar (Inaniretal., 2015,
p.2). MTHFR normal bir vicutta homosistein seviyelerini
dizenlemeye yardimci bir enzim dretir (Moll and Varga,
2015, p.e8). MTHFR'den kodlanan MTHFR enzimi hiicre
metabolizmasi igin DNA, RNA ve protein metilasyonunda
gereklidir (Awwad et al., 2015, p.5007). MTHFR enzimi,
homosisteinin  metiyonine remetilasyonunu katalize
eden 5-10-metilentetrahidrofolati 5-metiltetrahidrofolata
demetile eden regullatér bir enzimdir (Ulucan vd., 2014,
s.380). Ayrica, 5-metiltetrahidrofolatin ve metiyoninin
déngldeki dizeylerini koruyarak homosistein birikimini
onler (Al-Motassem et al., 2015, p.3102). Bu galismada
glutensiz- kazeinsiz ve GAPS (Badirsak ve Psikoloji
Sendromu) diyetlerine tabi tutulan Otistik cocuklarda
MTHFR C677T polimorfizminin incelenmesi ve MTHFR
geninin 677T allelinden kaynaklanan enzim aktivitesi
azalmasinin Otizmle iliskili olup olmadiginin belirlenmesi
amaglandi.

1.1
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1p313
1p222
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Sekil 1: 1. kromozomun dnemli lokuslari ile beraber
sematize hali

2. Materyal ve Metot
2.1. Calisma Plani

Bu calisma, Uskiidar Universitesi Etik Kurulu tarafindan
02 Subat 2016 tarih ve 2016-17 sayili karariyla
onaylanmistir.

Tirkiye'de Istanbul Kanuni Sultan Sileyman Egitim ve
Arastirma Hastanesi Cocuk Metabolizma ve Beslenme
Kliniginde glutensiz-kazeinsiz ve GAPS diyetlerine tabi
tutulan Otistik gocuklarda MTHFR C677T polimorfizmi
incelendi Bu galismaya 1-18 yas arasi 30 Otistik hasta ve
90 saglikli gocuk katildi. Bu polimorfizmi belirlemek igin
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sirasiyla DNA izolasyonu ve PZR-RFLP analiz yontemleri
Uskiidar Universitesi Molekiiler Biyoloji ve Genetik
laboratuvarinda gergeklestirildi.

2.2. DNA Eldesi ve Genotipleme

Calismamiz igin hasta ve kontrol gruplarindan 2 ml
periferik kan o6rnedi toplandi. Bu kan orneklerinden
DNA eldesi 6zel ticari kit (GeneAll, Kore) kullanilarak
saglandi. Genotiplemede ise MTHFR C677T polimorfizmini
belirlemek icin PZR-RFLP protokoll ile gergeklestirildi.
Elde edilen DNA 6rneklerinden MTHFR ekzon 4 bdlgesinin
amplifikasyonu igin 25 ul’lik hacimde reaksiyon karisimi
hazirlandi. Bu karisim 0,2 ul Tag DNA polimeraz, 2 pl
MgCl2, 0,5 ul dNTP, 2,5 ul Taq buffer, 3,5 ul DNA, ileri-
geri primerler 0,4x2 ve 15,5 pl steril su igerir. Ileri ve geri
primerlerinin dizilimi tablo 1’de gosterildi. PZR dénguisi
icin 95 oC’de 3 dk 6n denatirasyon sonrasinda 35 déngu
95 oC’de 30 sn denatlirasyon, 61 oC’'de 45 sn eslesme,
72 oC’de 10 dk sentez asamasi ve final uzamasi olarak 72
oC’de 5 dk protokolli uygulandi. PZR ile gogaltilan Grtnlerin
tanimlanmasinda agaroz jel elektroforezinin uygulanmasi
icin %?2’lik agaroz jel hazirlandi. Bu gérintileme sonuglari
sekil 2’de gosterildi. Elde edilen 198 bg’lik PZR Urlnleri,
Hemofilus influenza bakterisinden elde edilen Hinfl enzimi
ile kesim islemi tablo 6'da belirtilen sekilde gergeklestirildi
ve 37 °C’de yarim saat kesime birakildi. Kesim sonuglari
%3'lik agaroz jel elektroforezinde ylritilerek Jel
Goruntlileme Fusion sisteminde dederlendirildi. Bu
goérintlileme sonuglari sekil 3’'de gosterildi.

Tablo 1. MTHRF PZR protokoli igin kullanilan primerler

Kullanilan Primerler

Genomik DNA Bolgesi  DNA disizi (5 = 3")

5'-primer: 5’-TGA AAG AGA AGG TGT CTG GGG GA-3’
MTHFR (Ekzon 4)
3'-primer: 5’-AGG ACG GTG CGG TGA GAG TG-3’

M I Il m v

400 bg
300 be

200 by
100 bg

+—— 198 be

Sekil 2: MTHFR gen bélgesinde hasta grubundaki PZR
Urdnlerinin %?2’lik agaroz jel gérintisu. M: Molektler
adirhik belirleyici, bg: Baz ifti, I-II-III-IV: PZR Urlnleri

ORIGINAL ARTICLE-ARASTIRMA

400 bg
300 bg
2 T e ) Igs'—"‘?
2005 — 175 be
100 beg

Sekil 3: MTHFR C677T polimorfizminin %3’ltk jel
gdruntasa.

I-III: CC genotip (198 bg), II: CT genotip(198, 175 bg),
IV: TT genotip (175 bg)

M: Molekduler agirlik belirleyici, b¢: Baz cifti, I-II-III-IV:
PZR Urtnleri

2.3, istatistiksel Analizler

Elde edilen verilerin istatiksel analizleri igcin SPSS 23
programi kullanildi.  Gruplar arasinda dediskenlerin
karsilastirimasi ki-kare testi ile gergeklestirildi. Bu
analizde istatistiksel olarak p<0,05 dederi anlaml kabul
edildi.

3. Bulgular

Calismamizda hasta grubunda 30 Otistik gocuktan
24'inde (%80) CC genotip, 4'Unde (%13,3) CT genotip ve
2'sinde (%6,66) TT genotip saptandi. Kontrol grubunda 90
kisiden 61’inde (%67,8) CC genotip, 23’lnde (%?25,6) CT
genotip ve 6'sinda (%6,7) TT genotip saptandi. Hasta ve
kontrol gruplari arasinda genotip dagihmlari bakimindan
istatistiksel olarak anlaml bir fark saptanmadi (p>0.05).
Hasta-kontrol gruplari arasinda her bir genotip igin ayri
ayri dagilim farklar karsilastirildiginda, istatistiksel olarak
anlaml bir fark saptanmadi (p>0.05). Ayrica hasta-kontrol
gruplar arasinda allel dagihm farklari karsilastirildiginda,
istatistiksel olarak anlaml bir fark saptanmadi (p>0.05).
Ki-kare testi sonucu elde edilen bu veriler tablo 2, 3 ve
4'te gosterildi.

Tablo 2. MTHFR C677T Genotip’inin Hasta ve Kontrol
Gruplarinda Dagilimi

Hasta grubu Kontrol grubu P* degeri
Homozigot dogal
00t e 24 61
(CO)
Heterozigot (CT) 4 23 0,384
Homozigot mutant
2 6

m

* Khi-kare testi sonucu
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Tablo 3. MTHFR C677T Genotip’inin Hasta Ve Kontrol
Gruplarinda Allel Frekanslari

Hasta grubu Kontrol grubu P* degeri
Homozigot dogal
24 (%80) 61 (%67,8) 0.202
(cC)
Heterozigot (CT) 4 (%13,3) 23 (%25,6) 0,211
Homozigot mutant
2 (%6,7) 6 (%6,7) 1,000

m
* Khi-kare testi sonucu

Tablo 4. MTHFR C677T Genotip ve Alellerin Ayri Ayri

Dagilimlari

Genotip Hasta grubu /%  Kontrol grubu / % P* degeri
CC+CT 28/93 84/85

1,00
T 2/7 6/15
Allel Hasta grubu/%  Kontrol grubu / % P* degeri
C 52/86,7 145/80,6

0,285
T 8/13,3 35/19,4

* Khi-kare testi sonucu

4. Tartisma ve Sonug

Otizmin etiyolojik faktorleri kesin bilinmemesine ragmen
genetik, immunolojik ve cevresel faktorlerin nérogelisimsel
slirecte etkilesimi sonucu meydana geldigi disunaltr
(Vlassakova and Emmanouil, 2016, p.2). Epidemiyolojik
calismalarda gebelik boyunca maternal folat durumu ile
cocuklarda Otizm riski olabilecedi bulunmustur (DeVilbiss
et al.,, 2015, p.663). Bu calismada MTHFR'nin C677T
allelinden kaynaklanan enzim aktivitesi azalmasinin
Otizmle iliskili olmadidi belirlendi. Ancak multifaktériyel
bir bozukluk olan Otizmde badirsak-beyin iliskisini daha
iyi anlamak igin genis caph galismalar yapiimalidir.

Sener vd. (2014) Kayseri / Turkiye’de PZR-RFLP
yontemlerini kullanarak Otistik gocuklarda %%44,9 CC
genotip, %52 CT genotip, %3,1 TT genotip saptamislardir.
T allel frekanslarini kiyasladiklarinda hasta grubunda
%29 ve kontrol grubunda %24 olarak bulmuslardir
ve sonucta anlamli fark saptamamislardir. dos Santos
et al. (2010) Brezilya’da PZR yodntemini kullanarak
Otistik gocuklarda 677T allel frekansini kiyasladiklarinda
hasta grubunda %13,33 ve kontrol grubunda %19,4
saptamiglardir. Ayrica allel ve genotipik dagilim farklarini
istatistik hesaplamalar sonucu p=0,72 olarak bularak
CT+TT kombinasyonunda istatistiksel olarak anlaml fark
bulamamislardir. Pasca et al. (2009) Romanya’da real
time PCR ve erime edrisi analiz yontemlerini kullanarak
Otistik gocuklarda T allel frekans farkini hasta grubunda
0,31 ve kontrol grubunda 0,25 olarak saptamislardir.
Ayrica genotip dagilm frekans farkini p=0,85 ve allel
dagilim frekans farkini p=0,60 saptayarak istatiksel

olarak anlamh bir fark bulamamislardir. Liu et al. (2009)
Kuzey Amerika’da PZR ve Dizi Analizi (ABI Prism 7900HT)
yontemlerini kullanarak T allelini hasta grubunda %42,9
ve kontrol grubunda %32,3 saptamislardir (p=0,0004).
Ayrica CT allelini hasta grubunda %47,8 ve kontrol
grubunda %43,2 olarak bulmuslardir. Sonucgta T allel
frekansinda anlaml fark bulmalarina ragmen CT genotip
frekansinda anlaml fark bulamamisglardir. Naushad et al.
(2009) Hindistan’da PZR-RFLP yodntemlerini kullanarak
677T allel frekans farkini hasta grubunda %16,3 ve
kontrol grubunda %6,5 saptamislardir (p<0,0001).
Ayrica MTHFR C677T polimorfizmine ek olarak A1298C
polimorfizmini de incelemislerdir. 1298C allel frekans
farki hasta grubunda %53,3 ve kontrol grubunda
%°53,6 bulduklar igin istatistiksel olarak anlamli fark
olmamasina ragmen 1298C/677T kombinasyonunda
anlamli fark saptamislardir. Shawky et al. (2009) PZR
ve reverse hibridizasyon yontemlerini kullanarak hasta
grubunun %50’sinde CT genotip ve %15‘inde TT genotip
bularak istatistiksel olarak anlamh fark saptamislardir.
James et al. (2009) New York ve Florida’da PZR ve Dizi
Analizi (ABI Prism 7700 ve 7900 sistem) yodntemlerini
kullanarak MTHFR C677T ve A1298C polimorfizmlerini
incelemislerdir. Bu polimorfizmlerin ayri ayr goruldikleri
zaman fark olmamasina ragmen 677CT/1298AC bilesik
heterozigot gortldiginde istatistiksel olarak anlamli fark
saptamislardir. Park et al. (2014) Kore’de MTHFR C677T
ve A1298C polimorfizmlerini inceleyerek 677CT/1298AC
bilesik heterozigotu, 677CC/1298AA bilesik homozigot
kombinasyonlari ile karsilastirildiginda 2,11 kat Otizmle
iliskili oldugunu bulmuslardir. Boris etal. (2004) Amerika’da
PZR ydntemini kullanarak TT genotipi hasta grubunda
%23 ve kontrol grubunda %11 (p<0,0001) olarak ve
CT genotipi hasta grubunda %56 ve kontrol grubunda
%41 bulmalari sonucunda (p=0,0001) istatistiksel olarak
anlaml fark saptamisglardir.

Arastirmamizda calisilan kan 6rneklerinden 6ncelikle DNA
elde etmek igin izolasyon islemi gergeklestirildi. Elde edilen
DNA o6rneklerinde PZR-RFLP islemi uygulandi ve agaroz
jel elektroforezinde yurdtildi. Sonuglarimiza gére CC, CT,
TT frekanslan otizmli olgularda 24 (%80), 4 (%13,3), 2
(%6,6) TT ve kontrol grubunda 61 (%67,8), 23 (%25,6),
6 (%6,7) saptanmistir. Ki-kare testi kullanilarak yapilan
hesaplama sonucunda p=0,384 bulundudu igin hasta -
kontrol gruplari arasinda genotip dagilimlari bakimindan
istatistiksel olarak anlamh bir fark saptanmadi (p>0.05).
Hasta - kontrol gruplari arasinda her bir genotip icin
ayri ayri dagihm farklar karsilastirildiginda, CC genotip
icin p=0,202 CT genotip igin p=0,211 ve TT genotip igin
p=1,000 bulundugu igin istatistiksel olarak anlamli bir
fark saptanmadi (p>0.05).

Otizmde diyetin 6neminin anlasilabilmesi icin yaptigimiz
bu calismadan vyola ¢lkarak sonraki c¢alismalarda
C677T polimorfizmine etkisini ve Otizm etiyolojisindeki
rolint anlamak igin MTHFR A1298C polimorfizmi de
incelenmelidir. Ayrica multifaktoriyel bir bozukluk olan
Otizmde, badirsak-beyin iliskisini daha iyi anlamak igin
diyete tabi tutulan ve diyet uygulanmayan cocuklarda
COMT, BDNF ve PTEN genlerinin de incelenmesi daha
anlaml ve ileri calismalara yol agabilecektir.
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Onam bilgisi: Onam formu sunulmustur.

Etik kurul onayi: Etik kurul onayi sunulmustur.
Cikar ¢atismasi: Cikar ¢catismasi bulunmamaktadir.
Finansal destek: Finansal destek bulunmamaktadir.
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Abstract

Given the lack of studies focusing on this topic, we aimed to evaluate the dimensional personality characteristics of adolescents
with Major Depressive Disorder based on the DSM-5 and to determine the relationship between pathological personality traits and
psychopathology.

This study was done in Turkish population and data of 70 female patients ranging in age between 11 and 18, who were admitted
to the Child and Adolescent Psychiatry outpatient clinic with depressive symptoms, was analyzed. We cross-sectionally analyzed
DSM-5 Personality Inventory Child Form-Short Version (PID-5-CSV) dimensional scores and the correlation between PID-5-CSV
and Beck Depression Inventory (BDI) scores, and compared the PID-5-CSV features between depression severity groups that were
formed based on the BDI cut-off ranks.

A positive correlation was found between depression severity and total scores of the PID-5-CSV, indicating an increased risk of
personality psychopathology. Some of the dimension scores were also positively correlated with BDI scores, putting these patients
at risk for specific personality disorders (PD), especially Borderline PD. Significantly lower Antagonism dimension scores were
found, which has not been reported in the literature before; this may indicate a possible risk factor for Avoidant PD.

Results from this study may suggest that the PID-5-CSV is an effective way to assess personality traits and implement dimensional
personality characteristics into the psychiatric diagnosis and treatment process. Studies with control groups and mixed gender
samples are needed for further clarification in this field.

Keywords: depression, personality, DSM-5
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0z

Bu alanda yapilmig olan ¢aligmalarin kisitli oldugu géz éniinde bulundurularak ¢alismamizda; Major Depresif Bozukluk tanisi olan
kiz ergenlerin kigilik dzelliklerinin DSM-5 Boyutsal Modeli’ne gére degerlendirilmesi ve patolojik kigilik dzellikleri ile psikopatoloji
arasindaki iliskinin aragtirrlmasi amaglanmigtir.

Calisma kapsaminda Gocuk ve Ergen Psikiyatrisi poliklinigine depresif bulgular ile basvuran, yaglari 11 ile 18 arasinda olan toplam
70 kiz ergenin verileri degerlendirilmigtir. Kesitsel olarak DSM-5 Kisilik Envanteri Cocuk Formu-Kisa Versiyonu (KED-5-CKV) boyut
puanlari ile Beck Depresyon Envanteri (BDE) puanlar arasindaki iligki aragtiriimig ve KED-5-CKV dzellikleri BDE kesme degerlerine
gdre belirlenen depresyon giddeti gruplari arasinda karsilastirilmigtir.

Depresyon siddeti ile KED-5-CKV toplam puanlar arasinda saptanan pozitif korelasyon, kisilik psikopatolojileri agisindan yiiksek
riski gdstermektedir. Bazi alt boyut puanlarimin da BDE puanlariyla iliskili saptanmasi bu olgularin, bagta Borderline Kigilik
Bozuklugu (KB) olmak iizere, bircok KB agisindan riskli durumda olduklarini gdstermektedir. Saptanan belirgin diigiik Karsitlik
puanlari ise daha dnce yazinda belirtilmemis bir bulgudur ve gelisebilecek Kagingan KB riskini gdsteriyor olabilir.

Calismamizin sonuglar KED-5-GKV’nin; kigilik dzelliklerinin degerlendirilmesi ve boyutsal kisilik dzelliklerinin psikiyatrik tani ve
tedavi siirecine dahil edilmesi kapsaminda oldukga etkin oldugunu gdstermektedir. Bu alanda daha belirgin sonuglara ulasmak igin

hem kiz hem erkeklerden olugan ve kontrol grubu igeren ¢aligmalara ihtiyag vardir.

Anahtar Kelimeler: depresyon; kigilik;, DSM-5

1. Introduction

Although Major Depressive Disorder (MDD) is one of
the most common psychiatric disorders in childhood
and adolescence, the rate of diagnosis and treatment is
insufficient due to the fact that the symptomatology is
different in this age group than it is in adults (Mullen,
2018). Genetic predisposition, early negative life events,
negative cognitive patterns, maladaptive schemas,
intensity of negative affect, lack of positive affect, and
behavioral inhibition may play a role in the development
of MDD (Garber, 2006). Several studies have also shown
that psychiatric disorders, such as depression, may lead
to distortion of existing schemas (Rudolph et al., 2000).
It has been emphasized that even after the clinical
findings of depression have improved, a negative thought
pattern tends to continue; specifically, the negative
cognitive schemas that occur as a result of depression
in adolescence are the most important predictive factors
for future episodes of depression (Tram & Cole, 2006).
The negative cognitive schemas, interpersonal relational
difficulties, and environmental factors seen in MDD may
result in pathological personality patterns. It has long
been believed that certain pathological personality traits
may be associated with more serious psychopathologies,
especially MDD (Jackson, 1986). Many approaches and
models have been proposed to define the structures
that form and determine personality patterns. Eysenck
suggested that three factors, Neuroticism (N), Extraversion
(E), and Psychotism, define the personality structure
(Eysenck & Eysenck, 1985). The Five Factor Model (FFM)
is another model that explains the personality structure.
Although these five factors are referred to in many
different ways, the most commonly used nomenclature
is: N, E, openness, agreeableness, and conscientiousness,
which are described in Costa and McCrae’s study (Costa
& McCrae, 1985).

Pathological personality traits, which can cause functional
impairment, are defined as personality disorders (PD)
(Bernstein et al., 2007). It has been stated that the DSM-
IV-TR PD classification system has some problems, such
as the lack of diagnostic accuracy and the lack of evidence
of validity for some types of PDs (Grilo et al., 2001).

Due to high psychiatric disorder comorbidity rates, high
heterogeneity among patient groups within the same PD
diagnosis, and the uncertainty of the parameters in the
diagnosis criteria (Grilo et al., 2001), many researchers,
especially Harkness et al. (2014), have presented new
recommendations for the dimensional properties of PDs
for DSM-5 classifications (Krueger; 2013; Harkness et
al., 2014). Although these recommendations were not
included in the DSM-5 PD diagnostic system and the DSM-
IV-TR PD diagnostic classification was preserved, they
were placed under DSM-5 Section 3 for further research.
The Dimensional Personality Model that constitutes
the DSM-5 Personality Inventory (PID-5) includes five
main dimensions: Negative Affectivity, Detachment,
Antagonism, Disinhibition, and Psychotism (Krueger et
al., 2011).

Since the DSM-III was published, the main objective of
incorporating the personality axis into diagnostic systems
is to be able to offer more specific treatment options
by considering individual patient differences (Frances
& Clarkin, 1981). However, the literature on the use of
the PD diagnostic system in the process of treatment
modification is limited. Even though it is known that
patients with PD have worse treatment responses than
those without, recommendations about which specific
treatment option should be selected for which type of
PD are insufficient (Shea et al., 1990). While clinicians
make complex decisions by considering many cognitive,
behavioral, interpersonal, and dynamic factors regarding
the treatment of people with PD, it is difficult to say that
they use PD type as a guide (Verheul, 2005).

When the literature is examined, the DSM-5 Dimensional
Personality Model’s effectiveness in clinical use and its
relationship with the Axis I psychopathologies defined
in the DSM-IV-TR are limited; moreover, no previous
research studies have been conducted in the adolescent
age group. Thus, the present study is the first to evaluate
female adolescents who have been diagnosed with MDD
and who have no history of psychiatric drug use or
comorbid psychiatric disorders. We aimed to examine
the personality traits of these patients using the DSM-5
dimensional approach, to clarify the limitations observed
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in the literature in this field, and to present personality
dimensions to clinicians as diagnostic factors by defining
their relation to MDD.

2. Methods
2.1. Sample and Procedures

Within the scope of our study, a total of 107 female
patients ranging in age between 11 and 18, who were
admitted to the Child and Adolescent Psychiatry outpatient
clinic with depressive symptoms in a 1 year time period,
were evaluated. None of the participants received any
treatment (medication or therapy) before inclusion to the
study. All of the participants gave their informed consent
prior to their inclusion in the study. This study has been
approved by the ethics committee of the institution in
which the study was conducted and has therefore been
performed in accordance with the ethical standards laid
down in the 1964 Declaration of Helsinki and its later
amendments. In the psychiatric interviews, trained
clinicians used the Schedule for Affective Disorders and
Schizophrenia for School Aged Children Kiddie-SADS-
lifetime Version (KSADS-PL) (Kaufman et al., 1997); in
33 cases, other psychiatric disorders (anxiety disorders,
post-traumatic stress disorder, etc.) were comorbid
with MDD; in 74 cases MDD was diagnosed exclusively.
Patients with comorbid psychiatric disorders were not
included in the study, and four patients were excluded
from the study because they could not cooperate with
the scales used. Consequently, a total of 70 patients with
pure MDD diagnosis were evaluated.

2.2. Measures

The Beck Depression Inventory (BDI) was used to
evaluate the severity of the patients’ depression. This
scale, developed by Beck et al., is a 21-item self-report
scale that assesses the depressive symptoms perceived
by the patient; it measures symptoms in the vegetative,
emotional, cognitive, and motivational areas of depression
(Beck et al., 1961). Each symptom category consists of
four self-assessed items, and higher scores indicate more
severe depressive symptoms. Patients participating in our
study were divided into categorical groups based on their
BDI scores in accordance with the cutting values specified
in the literature. Patients with BDI scores between 10-16
were categorized as mildly depressed, those with BDI
scores between 17-29 were categorized as moderately
depressed, and those with BDI scores between 30-63 were
categorized as severely depressed (Beck et al., 1988). In
the study done by Hisli, the validity and reliability of the
scale in the Turkish language showed sufficient results in
children and adolescents (Hisli, 1989).

The Dimensional Personality Model characteristics listed
in Section 3 of DSM-5 were evaluated using the DSM-5
Personality Inventory Child Form-Short Version (PID-5-
CSV). This 25-item self-report scale is used to evaluate
personality traits in children and adolescents ranging
in age between 11 and 18. The PID-5-CSV consists of
five main personality dimensions: Negative Affectivity,
Detachment, Antagonism, Disinhibition, and Psychotism.
Each dimensional area consists of five sub-dimensions.
The child is asked to evaluate how well each item defines
himself/herself. Items in the scale provide a quaternary
Likert-type evaluation (0 = too incorrect or often incorrect;
1 = sometimes or slightly incorrect; 2 = sometimes or
slightly correct; 3 = very accurate or often correct). The

total score ranged from 0 to 75, while the total sub-score
for each personality dimension ranged from 0 to 15.
Higher scores indicate greater personality dysfunction.
The Cronbach alpha internal consistency coefficient was
0.776, and the test- retest correlation coefficient was
0.600 (p <0.0001) in the validity and reliability study of
the scale in the Turkish language (Yalin Sapmaz et al.,
2017).

2.3. Data Analysis

Means and standard deviations (SD) are given for the
normally distributed variables. Medians and interquartile
ranges (IQR) are presented for the non-normally
distributed variables. Numbers and percentages are
given for the categorical variables. To evaluate the PID-
5-CSV results, Total Partial Raw Scores (TPRS) were
calculated if all of the questions were answered and
Equally Distributed Total Scores (EDTS) were calculated
if any of the questions were not answered. Moreover,
the Average Total Scores (ATS) of the subjects, which
reflects the overall status of the patient relative to the
maximum score, were calculated by dividing the TPRS/
EDTS by the total number of questions (25 in this case).
Similarly, the TPRS/EDTS for each of the five dimensions
were calculated, and the Dimension Scores (DS) were
calculated by dividing these scores by the total number of
questions in each dimension (five in this case). Friedman's
Two-Way Analysis of Variance by Ranks Test was used to
compare the PID-5-CSV scores of each dimension and the
Wilcoxon signed-rank test was used if further evaluation
of statistically significant results was required. Bonferroni
correction was applied when calculating the p value for
statistical significance in multiple comparisons. In the
analysis of the correlations between the BDI scores and
the PID-5-CSV scores, Pearson’s correlation coefficient
test was used to compare the normally distributed data
and Spearman’s rank correlation coefficient test was used
to compare the non-normally distributed data. Linear
regression analysis was used to investigate the effect
of the possible confounding factors on the statistically
significant correlations. The Kruskal-Wallis test was used
to compare the data of the cases divided into categorical
groups according to the severity of depression; then,
pair-wise analysis was used to further evaluate the results
with statistically significant differences. The analysis was
performed using IBM Statistics SPSS Version 25.0 for
Windows (“IBM SPSS statistics for Windows,” 2018).

3. Results

The ages of the patients included in our study ranged
between 132 months (11 years of age) and 215 months
(18 years of age); the ages were not normally distributed
(Kolmogorov-Smirnov, p = 0.003) and the median value
was 194.5 (IRQ: 36 months). Patients are divided into
three age categories which reflect the early, mid and
late adolescence time periods (Barrett, 1996). When
the patients were examined based on their age ranges,
18 patients (25.7%) were aged between 16-17 years,
21 patients (30%) were between 17-18 years, and
55.7% of the cases (n = 39) were older than 16 years.
The distribution of patients according to their age is
presented in Figure 1. When the data were examined,
the mean TPRS/EDTS was 40.58 (£ 9.94 SD) from a total
of 75, the mean ATS was 1.623 (+ 0.398 SD) from a
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total of three, and the scores were normally distributed
(Kolmogorov-Smirnov, p = 0.162). Of the five dimensions
of the PID-5-CSV, only the TPRS/EDTS and DS results
for Detachment (Kolmogorov-Smirnov, p = 0.056) and
Psychotism (Kolmogorov-Smirnov, p = 0.061) were
normally distributed (Table 1). Of all of the cases included
in the study, the mean/median values were 11 (3 IRQ) for
Negative Affectivity, 8.07 (£ 3.433 SD) for Detachment,
4 (5 IRQ) for Antagonism, 9 (4 IQR) for Disinhibition, and
7.98 (x 3.031 SD) for Psychotism. When the DS of the
PID-5-CSV dimensions were examined, the mean/median
values were 2.2 (0.6 IQR) for Negative Affectivity, 1.614
(£ 0.687 SD) for Detachment, 0.8 (1 IQR) for Antagonism,
1.8 (0.85 IQR) for Disinhibition, and 1.597 (£ 0.606 SD)
for Psychotism (Table 1). In the examination of BDI scores
as continuous variables, it was seen that the data were
normally distributed (Kolmogorov-Smirnov, p = 0.2) and
the mean BDI score was 29.63 (£ 10.26 SD) (Table 1).
Of the cases included in the study, 47.14% were severely
depressed (n = 33), 42.86% were moderately depressed (n
= 30), and 10% were mildly depressed (n = 7) (Figure 2).

Table 1. Mean/median values and test of normality
characteristics of patients’ ages and scale scores

Mean (SD)? or Median (In-
terquartile Range)® Values
Age* 194,5 (36)° 0,03
PID-5-CSV whole scale;
TPRS/EDTS 40,58 (+ 9,94) 0,162
ATS 1,623 (= 0,398)¢
Negative Affectivity;
TPRS/EDTS 11 (3)° 0,038
DS 2,2(0,6)
Detachment;
TPRS/EDTS 8,07 (= 3,433) 0,056
DS 1,614 (= 0,687)
Antagonism;
TPRS/EDTS 4 (5P 0,000
DS 0,8 (1)
Disinhibition;
TPRS/EDTS 9 (4y 0,001
DS 1,8 (0,85)°
Psychotism;
TPRS/EDTS 7,98 (= 3,031) 0,061
DS 1,597 (= 0,606)
BDI Score 29,63 (+ 10,26) 0,2

PID-5-CSV, Personality Inventory for DSM-5 Child Form
Short Version; BDI, Beck Depression Inventory; TPRS,

Total Partial Raw Score; EDTS, Equally Distributed Total
Score; ATS, Average Total Score; DS, Dimension Score

2 Mean values and standart deviations (SD) are given for
normally distributed values

b Median values and interquartile ranges are given for
non-normally distributed values

¢ Kolmogorov-Smirnov test, p values of statistical
significance are written in bold

9 Ages are given in month values
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Figure 1. Age distribution of the paticipants

Characteristics of the Depression
Severity Groups
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Figure 2. Figure 2: Number of patricipants in each
depression severity group

When the scores of each of the 25 items of the PID-
5-CSV were compared, the 9th question (mean score
2.54 £ 0.857 SD) and the 15th question (mean score
2.64 = 0.826 SD) received the highest scores. The
12th question (mean score 0.81 + 1.058 SD), the
17th question (mean score 0.85 + 1.111 SD), and the
25th question (mean score 0.71 £ 1.099) received the
lowest scores. A comparison of the scores of the PID-
5-CSV dimensions showed a statistically significant
difference among them (Friedman’s test, p=0.000) (Table
2). In order to determine the dimensions that were
accountable for this difference, 10 binary comparisons
were conducted and a p value <0.005 was accepted
for statistical significance after Bonferroni correction.
Consequently, the Negative Affectivity scores of the
patients were found to be significantly higher (Wilcoxon
test, p = 0.000) while the Antagonism scores were found
to be significantly lower (Wilcoxon test, p = 0.000) (Table
3). When the relationship between the PID-5-CSV scores
and the severity of depression was investigated, the
BDI scores were found to be positively correlated with
the whole scale TPRS/EDTS (Pearson’s correlation test,
p = 0.000), the Detachment dimension’s TPRS/EDTS
(Pearson's correlation test, p = 0.001), the Disinhibition
dimension’s TPRS/EDTS (Spearman’s correlation test, p
= 0.000), and the Psychotism dimension’s TPRS/EDTS
(Pearson’s correlation test, p = 0.000) (Table 4). In the
linear regression analysis conducted to determine the
effect of age as a confounding factor on the correlations,
no statistically significant effect was observed (Table 5).
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Table 2. Comparison between Total Partial Raw
Scores/Equally Distributed Total Scores of domains
in Personality Inventory for DSM-5 Child Form Short
Version

N=70 Mean Rank X df p?
Negative Affectivity 4,01

Detachment 3,04

Antagonism 1,79 76,695 4 0,000
Disinhibition 3,31

Psychotism 2,85

2 Friedman Two-Way Analysis of Variance by Ranks test

Table 3. Paired comparisons of Total Partial Raw
Scores/Equally Distributed Total Scores of domains
in Personality Inventory for DSM-5 Child Form Short
Version

Negative

. Detachment  Antagonism  Disinhibition  Psychotism
Affectivity
=
=
g
=< 44 0000 6265 0000 3831 0000 5149 0,000
2
£
j=2
E
§ 44 0000 4429 0000 -12 023 0628 053
bt
(=]
1=
L2
2
S -6,265 0000 -4429 0,000 -6,197 0,000 -4,353 0,000
£
S
E 3,831 0000 12 023 6197 0,000 2,063 0,039
%’
£
2
£ 5149 0000 -0628 053 4353 0000 -2063 0,039
>
3
a

2 Wilcoxon Signed Ranks Test, p<0,005 defines statistical
significance after Bonferroni correction, p values of
statistical significance are written in bold

Table 4. Correlation analyses between Beck Depression
Inventory scores and Total Partial Raw Scores/Equally
Distributed Total Scores of domains in Personality
Inventory for DSM-5 Child Form Short Version

1] Correlation Coefficient

PID-5-CSV whole scale Total

Partial Raw Score/Equally 0,000° 0,552
Distributed Total Score

Negative Affectivity 0,085 0,208

BDI Score

Detachment 0,001° 0,397
Antagonism 0,396° 0,103
Disinhibition 0,000° 0,466
Psychotism 0,000° 0,565

PID-5-CSV, Personality Inventory for DSM-5 Child Form
Short Version; BDI, Beck Depression Inventory

@ Pearson Correlation Analysis, p values of statistical
significance are written in bold

b Spearman Correlation Analysis, p values of statistical
significance are written in bold

Table 5. Regression analysis defining the effect of age
on the statistically significant correlations between Beck
Depression Inventory scores and Personality Inventory
for DSM-5 Child Form Short Version scores

Correlated PID-5-

B (95% CI R? 2
CSV score (%0 b ¢

PID-5-CSV whole

0,021 (-0,091 - 0,132) 0,045 0,002 0,714
scale TPRS/EDTS
PID-5-CSV whole
0,001 (-0,004 - 0,005) 0,037 0,001 0,758
scale ATS
Detachment TPRS/
© 0,011 (-0,026 — 0,048)
g EDTS
2 0072 0005 0,552
S
g Detachment DS 0,002 (-0,005 - 0,010)
E
£ Disinhibition
2 0,015 (-0,019 - 0,048)
~ TPRS/EDTS
[=]
& 0,105 0,011 0,385
Disinhibition DS 0,003 (-0,004 - 0,010)
Psychotism TPRS/
-0,028 (-0,063 — 0,008)
EDTS
-0,186 0,034 0,124
Psychotism DS -0,006 (-0,013 - 0,002)

PID-5-CSV. Personality Inventory for DSM-5 Child Form
Short Version; TPRS, Total Partial Raw Score; EDTS,
Equally Distributed Total Score; ATS, Average Total
Score; DS, Dimension Score
@ Lineer Regression Analysis

The severity of depression was determined by dividing
the BDI scores into three groups (mildly depressed
group, moderately depressed group, and the severely
depressed group) based on the cut-off values; these
groups were then compared in terms of the PID-5-CSV
scores. Among the three depression severity groups,
statistically significant differences were observed in the
whole scale TPRS/EDTS (Kruskal-Wallis test, p = 0.000),
the Negative Affectivity dimension’s TPRS/EDTS (Kruskal-
Wallis test, p = 0.04), the Detachment dimension’s TPRS/
EDTS (Kruskal-Wallis test, p = 0.017), the Disinhibition
dimension’s TPRS EDTS (Kruskal -Wallis test, p = 0.008),
and the Psychotism dimension’s TPRS/EDTS (Kruskal-
Wallis test, p = 0.000) (Table 6). Pair-wise analysis was
done to determine the depression severity groups that
were accountable for this difference. The result showed
that the severely depressed patients had higher scores
than both the mildly depressed and the moderately
depressed patients in each comparison with a statistically
significant difference (Table 7).
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Table 6. Comparisons of item scores and Total Partial Table 7. Pair-wise analysis of statistically significant
Raw Scores/Equally Distributed Total Scores of domains Kruskal-Wallis Test results regarding comparisons of item -]
in Personality Inventory for DSM-5 Child Form Short scores and Total Partial Raw Scores/Equally Distributed 8
. . . N . =
Version between depression severity groups Total Scores of domains in Personality Inventory for =
DSM-5 Child Form Short Version between depression §
» severity groups .
-
(2]
1 3,066 0,216 Mild Mild Moderate =
2 2781 0,249 Depression  Depression  Depression pa— E
’ g esu
—Moderate - Severe - Severe E
3 3,926 0,14 q . . =
Depression  Depression  Depression =
=
4 11,598 0,003 s
Severe Depression group .E
5 2,507 0,286 4 1,0 0,054 0,007 scores > Moderate g
6 6,269 0,044 Depression group scores ;
[t}
Severe Depression group “5
7 3132 0,209 6 1.0 0,524 0,048 scores > Moderate :’;-’
8 1,898 0,387 Depression group scores S
Severe Depression group §
9 415 0.128 PID-5-CSV 12 0,476 0,02 0,103 scores > Mild Depression %
. D
10 5,102 0,078 item score group scores ‘c_.,
Severe Depression g
" 0,976 0,614 '
group scores > Mild and -~
21 1,0 0,042 0,018 )
12 9,206 0,01 Moderate Depression é‘
v
PID-5-CSV item group scores ]
13 5,647 0,059 : =
score Severe Depression group g
14 2,859 0,239 24 0,225 0,006 0,107 scores > Mild Depression g
group scores =
[%d
15 0,224 0,894 Severe Depression =]
>
PID-5-CSV whole group scores > Mild and =
16 2,531 0,282 1,0 0,006 0,001 ®
scale TPRS/EDTS Moderate Depression =
17 0,963 0,618 group scores =
=
" ' a
18 2,529 0,282 Negative Severe Depression group P
Affectivity TPRS/ 0,743 1,0 0,036 scores > Moderate §
18 0,985 0,617 EDTS Depression group scores
20 1.176 0,555 Severe Depression group :
’ ! Detachment (a'a]
0,463 0,029 0,17 scores > Mild Depression Z
21 10,602 0,005 TPRS/EDTS
group scores - ]
Severe Depression group
& SR ik Disinhibition
rsET 1,0 0,044 0,035 scores > Moderate
23 4138 0,126 Depression group scores
24 11,038 0,004 Severe Depression
Psychotism 0493 0.001 0.001 group scores > Mild and
2 1122 0,571 TPRS/EDTS ’ ’ ’ Moderate Depression
PID-5-CSV whole scale TPRS/EDTS 17,145 0,000 group scores
Negative Affectivity TPRS/EDTS 6,446 0.04 PID-5-CSV, Personality Inventory for DSM-5 Child Form
Short Version; TPRS, Total Partial Raw Score; EDTS,
Detachment TPRS/EDTS 8,183 0,017 Equally Distributed Total Score
Antagonism TPRS/EDTS 0,368 0,832 @ pair-wise Analysis of Kruskal-Wallis Test, p values of
statistical significance are written in bold
Disinhibition TPRS/EDTS 9,558 0,008

When the scores of each question in the three depression

Psychotism TPRS/EDTS 19,965 0,000 groups were examined, a statistically significant difference
between the groups was observed in the 4th question

PID-5-CSV, Personality Inventory for DSM-5 Child Form (Kruskal-Wallis test, p = 0.003), the 6th question (Kruskal-

Short Version; TPRS, Total Partial Raw Score; EDTS, Wallis test, p = 0.044), the 12th question (Kruskal-Wallis
Equally Distributed Total Score test, p = 0.01), the 21th question (Kruskal- Wallis test,
2 Kruskal-Wallis Test, p values of statistical significance p = 0.005), and the 24th question (Kruskal-Wallis test, p
are written in bold = 0.004). Similarly, the severely depressed patients were
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found to have significantly higher scores in each question
with a statistically significant difference in comparison to
both the moderately depressed patients and the mildly
depressed patients. No statistically significant difference
was observed between the mildly depressed patients and
the moderately depressed patients regarding any of the
scores or questions (Table 7).

4. Discussion

In our study, the personality traits of MDD patients who
were not diagnosed with comorbid psychiatric diagnoses,
ranging in age between 11 and18 that had not received
any prior psychiatric treatment were evaluated with
the PID-5-CSV. Regardless of the patients’ PID-5-CSV
dimensional scores, the higher whole scale TPRSs/EDTSs
results indicate more negative interpersonal relationship
features and more pathological personality traits for
these patients (Krueger et al., 2011). In this study, we
found a positive correlation between the BDI scores
and the whole scale TPRSs/EDTS of the MDD patients;
moreover, as the severity of depression increased, the
whole scale TPRS/EDTS also increased. Consequently,
the whole scale TPRS/EDTS was significantly higher for
the severely depressed group than the two other groups.
In the linear regression analysis, the effects of age as a
confounding factor were investigated; it was found that
the relationship between the BDI scores and the whole
scale TPRSs/EDTSs was independent of age. It is known
that for many patients; PDs, especially Borderline PD,
coexist with MDD, and the comorbidity rates increase as
the severity of depression increases (Guilé et al., 2006;
Sharp & Fonagy, 2015). In addition, the severity of PD
is a factor that should be evaluated, and it can be used
as a guide during psychiatric treatment (Morey et al.,
2011). When the findings of our study are evaluated in
this context, in accordance with the literature, it can be
stated that, as the severity of depression increases, these
cases are at risk for developing pathological personality
traits and PDs, and a higher whole scale TPRS/EDTS may
be an indicator of the general severity of the pathological
personality traits. From this perspective, since this is a
cross sectional evaluation, it is hard to pinpoint whether
PDs occur as a result of depression or PDs comprise a
vulnerability to depression; but it can be speculated that
depression severity itself creates a sensitivity towards
the development and worsening of PDs. Considering that
the prognosis is adversely affected in MDD patients with
PD comorbidity (Crawford et al., 2008; Gunderson et
al.,, 2014), it is obvious that, in treating these patients,
an inclusive treatment approach should be planned that
focuses on pathological personality traits as well as
depression.

Clinical presentation of MDD is different in children and
adolescents than it is in adults. While MDD can manifest as
a lack of self-confidence, feelings of guilt, hopelessness,
disgust, desire to escape, fear of death, and a high
level of anxiety in early adolescence, in adolescence,
irritability, impulsivity, behavioral changes, and emotional
lability may be symptoms of MDD (Dopheide, 2006;
Birmaher et al., 2007; Hopkins et al., 2016). In our study,
we found that the Negative Affectivity dimension scores
were statistically higher than the other dimensions. The
Negative Affectivity dimension consists of anxiousness,

emotional lability, hostility, perseveration, lack of restricted
affectivity, separation insecurity, and submissiveness sub-
dimensions (Krueger et al., 2011). The higher scores for
anxiety and separation insecurity found in this group may
be that reflections of the higher anxiety levels seen in
childhood depression (Dopheide, 2006). It was observed
that the 9th question (“I can be easily emotional because
of small reasons most of the time”) and the 15th question
(“Almost everything can irritate me very easily”) earned
the highest scores; these questions measure emotional
lability and irritability. Emotional lability and irritability
are accepted as the main components of the DSM-IV-
TR Cluster-B PDs, especially Borderline PD (Speranza
et al., 2012). In parallel with the results of our study,
in adolescents with MDD, the severity of Borderline
Personality traits increases as the severity of depression
increases. In addition to these findings, it should be noted
that treatment modalities that focus on these personality
traits (especially for Interpersonal Therapy [IPT]) may
be useful; moreover, in patients with emotional lability,
other pharmacological agents may need to be added to
the antidepressant medication (Southammakosane &
Schmitz, 2015). Our study found higher aggression scores
in these patients; this can be a guide to understanding
the direction of behavioral changes seen in childhood
depression (Birmaher et al., 2007). Thus, treatment may
require the addition of second-generation antipsychotics
(Southammakosane & Schmitz, 2015). The efficacy of
Cognitive Behavioral Therapy (CBT) and IPT interventions,
suggested in the treatment of adolescents with MDD, has
also been shown (Hopkins et al., 2016). It should be noted
that such treatment choices may be effective in patients
with high perseveration scores, which is a sub-dimension
of Negative Affectivity (Krueger et al., 2011).

When subjects are examined, in general, although
the 12th question ("I can see things that are not real”)
received the lowest scores, it is important to note that
the severely depressed subjects had significantly higher
scores on this question than the subjects in the other
groups. In previous studies, it was found that psychotic
symptoms are more rarely seen in childhood depression
than in adulthood depression, and the rate of psychotic
symptoms increases as the severity of depression
increases in adolescence (Birmaher et al., 2007). In this
regard, the findings of our study are consistent with
the results reported in the literature, and, for patients
with severe depressive episodes, second-generation
antipsychotics may be required for treatment of psychotic
symptoms in addition to antidepressant medication
(Southammakosane & Schmitz, 2015; Mullen, 2018). It
has also been shown that the newly developed PID-5-CSV
dimensions are appropriate guidelines that can be used to
make pharmacotherapy and medication decisions (Klein
et al., 2011). Thus, higher Psychotism scores observed in
PID-5-CSV may indicate the need for antipsychotic drugs
as augmentation drugs or medications to treat psychotic
symptoms.

The tendency towards experiencing emotionality and
negative affectivity, which is defined as N in the three-
factor model proposed by Eysenck & Eysenck, was found
to be related to MDD in clinical, epidemiological, familial,
and twin studies; it was also defined as a predisposing
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factor for MDD development in individuals with no
previous psychiatric diagnosis (Nystrém & Lindegard,
1975; Eysenck & Eysenck, 1985). However, in the same
model, E represents sociality, vitality, happiness, and
comfort felt with other people (Eysenck & Eysenck,
1985). The association of E with MDD was found to be the
exact opposite of N, but E probably has less of an effect
than N (Akiskal et al., 1983). Studies that explore the
FFM, which is another model in this field, also found that
N is a risk factor that plays a large role in the etiology of
MDD (Kendler et al., 2004), and it is related to MDD in
both clinical- (Roelofs et al., 2008) and population-based
samples (Muris et al., 2005). In addition to high levels of
N, low levels of Conscientiousness are another predictive
factor for MDD (Kotov et al., 2010). Recently, Samuel and
Widiger’s study investigated the relationship between
FFM and DSM-IV-TR PDs. They found that Paranoid PD
is positively correlated with N and negatively correlated
with Agreeableness, Schizoid PD is negatively correlated
with E, Schizotypal PD is positively correlated with N and
negatively correlated with E, Antisocial PD is negatively
correlated with Agreeableness and Conscientiousness,
Borderline PD is positively correlated with N and negatively
correlated with Agreeableness and Conscientiousness,
Histrionic PD is positively correlated with E, Narcissistic PD
is negatively correlated with Agreeableness, Avoidant PD
is positively correlated with Agreeableness and negatively
correlated with E, Dependent PD is positively correlated
with N, and Obsessive-compulsive PD is positively
correlated with Conscientiousness (Samuel & Widiger,
2008) (Table 8). However, none of the PDs in the DSM-IV-
TR has been found to be correlated with Openness of the
FFM (Samuel & Widiger, 2008).

ORIGINAL ARTICLE-ARASTIRMA

In studies that compared the Dimensional Personality
Model of DSM-5 with previous personality models, there
is a general consensus that Negative Affectivity in the
PID-5-CSV is related to high levels of N in the FFM,
Detachment in the PID-5-CSV is related to low levels of E
in the FFM, Antagonism in the PID-5-CSV is related to low
levels of Agreeableness in the FFM, and Disinhibition in the
PID-5-CSV is related to low levels of Conscientiousness
in the FFM (Krueger et al., 2011). Apart from these, the
relationship between Psychotism in the PID-5-CSV and
the Openness in the FFM is controversial (Krueger et al.,
2011).

To summarize the findings reported in previous studies,
N makes a person more sensitive to the development
of depressive symptoms, while conscientiousness is
protective personality trait in terms of depression. In this
regard, the high Negative Affectivity scores (associated
with high N levels in the FFM) and high Disinhibition
scores (associated with low Conscientiousness levels in
the FFM) we found in our study are consistent with the
findings reported in the literature. Studies investigating
the relationship between the PID-5-CSV dimensions and
psychiatric symptoms have reported that high Negative
Affectivity scores are related with anxiety and depression
symptoms and high Detachment scores are related with
depression symptoms (Few et al.,, 2013). In a recent
research study conducted by Hopwood et al., anxiety
disorders were found to be correlated to high Negative
Affectivity and Psychotism scores, MDD was found to
be correlated with high Detachment, Disinhibition,
and Psychotism scores, and suicidality was found to be
correlated to high Psychotism scores (Hopwood et al.,

Table 8. Table 8: Related Personality Inventory for DSM-5 Child Form Short Version dimensions and DSM-IV-TR
Personality Disorder categories according to Five Factor Model (Krueger et al., 2011; Samuel & Widiger, 2008)

Related PID-5-CSV
Dimension 13

FFM Dimension

Paranoid PD
Schizoid PD

Positive Correlation with High Negative Affectivity
Neurotism Scores
Negative Correlation with Low Negative Affectivity
Neurotism Scores
Positive COrreIa.tlon with Low Detachment Scores
Extraversion
Negative COrreIaftmn with High Detachment Scores o
Extraversion +

Positive Correlation with
Agreeableness

Negative Correlation with
Agreeableness

Positive Correlation with
Conscientousness

Negative Correlation with
Conscientousness

Low Antagonism Scores

High Antagonism Scores

Low Disinhibition Scores

High Disinhibition Scores

Schizotypal PD

Related DSM-IV-TR PD Diagnosis Category 41

)]

Antisocial PD
Borderline PD
Histrionic PD
Avoidant PD
Dependent PD
Obsessve-
Compulsive PD

Narcissistic

+ +
L]

L]

+

L]

+
L] L] L]

L]

L] L]

FFM, Five Factor Model; PID-5-CSV. Personality Inventory for DSM-5 Child Form Short Version; PD, Personality

Disorder

» Personality Disorder Category related with Five Factor Model dimension (Samuel & Widiger, 2008)
+ Personality Disorder Category related with Personality Inventory for DSM-5 Child Form Short Version dimension
(Krueger et al., 2011)
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2013). However, most of the studies in this area have
been done with adult patients and information about the
adolescent age group is limited.

When the results of our study are compared with the
literature findings, the most important point is that the
Antagonism scores (associated with low Agreeableness
levelsinthe FFM) in the PID-5-CSV were low in our patients,
but the Psychotism scores (controversially associated with
low Openness levels in the FFM), which are not associated
with any of the DSM-IV-TR PDs, were high. We found that,
as the severity of depression increased, the Detachment,
Disinhibition, and Psychotism scores also increased and
the Negative Affectivity, Detachment, Disinhibition,
and Psychotism scores were significantly higher in the
severely depressed group than the other groups. In the
regression analysis, the positive correlation between the
severity of depression and the Detachment, Disinhibition,
and Psychotism scores appears to be independent of the
age of the patients (Table 5).

The high Psychotism scores found in our subjects are
in accordance with the results reported by Hopwood et
al. (Hopwood et al.,, 2013); however, the statistically
significant low Antagonism scores in comparison to
the other dimensions (Friedman’s Two-Way Analysis of
Variance by Ranks Test p=0.000 and Wilcoxon signed-
rank test p=0.000) is a finding that, to our knowledge,
has never been reported before. This might be due to
the fact that our study only included female patients
and the age group difference between our study and
previous studies. The Antagonism dimension in the
PID-5-CSV includes attention seeking, callousness,
deceitfulness, grandiosity, and manipulativeness sub-
dimensions (Krueger et al.,, 2011). Personality traits
such as callousness, deceitfulness, and manipulativeness
have been reported to be more common in men (Wright
& Simms, 2014); so including only female adolescents
might be the reason of the low Antagonism scores we
observed. Also, considering that the clinical presentation
of depression is different in children than it is in adults
(Dopheide, 2006; Birmaher et al., 2007; Hopkins et al.,
2016), it can be said that the changes in personality traits
may be caused by differences in symptomatology. The
low Antagonism scores observed in the patients in our
study may indicate that adolescents with MDD may be at
risk for DSM-IV-TR PDs that were found to be positively
correlated with the agreeableness levels in Samuel and
Widiger’s study (Samuel & Widiger, 2008). They reported
that Avoidant PD was the only DSM-IV-TR PD category that
was positively correlated with the FFM’s Agreeableness
dimension. When the relationship between the FFM and
the PID-5-CSV dimensions and the findings of our study
are evaluated together, the high Negative Affectivity,
Detachment, Disinhibition, and Psychotism scores and
the low Antagonism scores observed in our cases may
indicate a possible risk for adolescent MDD patients to
develop Paranoid and Borderline personality traits, and
especially Schizoid, Schizotypal, Avoidant, and Dependent
personality traits. Related PID-5-CSV dimensions and
DSM-IV-TR Personality Disorder categories according to
FFM (Samuel & Widiger, 2008; Krueger et al., 2011) is
given in Table 8.

In accordance with the literature (Speranza et al., 2012)

and the findings of our study it can be hypothesized
that, the high aggression scores (sub-dimension of the
negative affectivity dimension in the PID-5-CSV) observed
in our adolescent MDD patients may be associated with
borderline personality traits; but further studies which
evaluated this relationship are needed in this matter.
We also found that, in the adolescent age group, the
prevalence of psychotic symptoms increases as the
severity of depression increases (Birmaher et al., 2007).
When we evaluated the severity of depressive symptoms
in our study, we found that only 10% of the patients
included in the study were in the mildly depressed group,
whereas 90% were in the moderately depressed and the
severely depressed groups. This uneven distribution may
explain the subjects’ high risk for paranoid, schizoid, and
schizotypal personality traits. Similarly, the association we
found between the severity of MDD and the avoidant and
dependent personality traits may be helpful in explaining
the high prevalence of anxiety symptoms (e.g., separation
anxiety) and the high levels of anxiety seen in childhood
MDD (Dopheide, 2006). Although previous studies
have reported that Borderline PD is the most common
comorbid PD seen with MDD (Guilé et al., 2006), the low
antagonism levels found in depressive adolescents may
suggest that avoidant PD can also be found frequently
in this population. However, the symptom heterogeneity
in this age group, and the fact that the symptoms are
different from those in adulthood, reveal the necessity for
further research.

After examining the literature, it can be said that the
evaluation of personality traits may be an effective method
for determining the individuals at risk for developing
depression, selecting the appropriate treatment
approach, and predicting the treatment response (Quilty
et al.,, 2008; Klein et al.,, 2011). Moreover, in studies
performed on patients with PDs, the DSM-5 Dimensional
Personality Model was found to be better at guiding the
choice of treatment modality and the drug to be used
than the DSM-IV-TR PD diagnostic categories (Morey &
Benson, 2016). When the DSM-5 personality dimensions
of adolescents with MDD diagnosis are examined,
differences between adolescents and adults can be found,
and these differences may be helpful in explaining the
symptomatology during adolescence.

The strength of this study is that the cases did not
receive prior psychiatric treatment and they did not
have any comorbid psychiatric diagnoses that might act
as a confounding factor. However, the study has some
limitations. The most important limitation is the lack of
a control group. Most of the previous studies conducted
in this area have been done using a clinical sample, and
population-based studies on the dimensional properties
of the PID-5-CSV in the adolescent age group are
limited. Keeping in mind that personality organizations
may be present at a level that does not cause significant
deterioration in functionality, it is difficult to say the
extent to which the PID-5-CSV profile of the patients
that participated in our study will be considered to be
pathological or non-pathological. Consequently, there is
a clear need for case-control studies that can shed light
on this decision. Another limitation of the present study
is that it only included female adolescents. It is known
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that, along with environmental and genetic factors, the
development of personality is affected by gender. In
accordance with the differences between genders in the
factors that constitute an individual’s personality, there are
several reasons why the relationship between personality
traits and MDD may also differ between genders. First,
in previous research, the prevalence of MDD and the
average N levels were found to be higher and the average
E levels were found to be lower in women (Regier et al.,
1988; Tambs et al., 1991). Second, diagnoses, such as
Substance Use Disorder and antisocial PD, which have
been shown to be related to some of the personality traits
such as callousness, deceitfulness, and manipulativeness,
are more common in men (Wright & Simms, 2014).
Numerous studies have shown that gender-specific
genetic factors play a role in both MDD development
and N levels, and these affect the relationship between
N and MDD (Fanous et al., 2002). Studies conducted in
the adolescent age group have reported that levels of
positive thinking, adaptation to negative situations, and
the need for approval/success are lower and the levels
of self-directing negative cognitions are higher in girls
than in boys (Calvete & Cardenoso, 2005). In light of this
information, it can be emphasized that there is a need for
studies that aim to define gender-specific differences and
determine how these differences affect symptomatology
in relation to the DSM-5 personality dimensions.

Patient informed consent: Informed consent was

obtained.

Ethics committee approval: Ethics committee approval
was obtained.

Conflict of interest: There is no conflicts of interest to
declare.

Financial support: No funding was received.

Referanslar

Akiskal, H. S., Hirschfeld, R. M., Yerevanian, B. I. (1983). The relationship
of personality to affective disorders. Archives of General Psychiatry, 40(7),
801-810. http://www.ncbi.nim.nih.gov/pubmed/6344834

Barrett, D. E. (1996). The Three Stages of Adolescence. The High School
Journal, 79(4), 333-339. http://www.jstor.org/stable/40364502

Beck, A. T., Steer, R. A., Carbin, M. G. (1988). Psychometric properties
of the Beck Depression Inventory: Twenty-five years of evaluation. Clinical
Psychology Review, 8(1), 77-100. doi: 10.1016/0272-7358(88)90050-5

Beck, A. T., Ward, C. H., Mendelson, M., Mock, J., Erbaugh, J. (1961).
An inventory for measuring depression. Archives of General Psychiatry, 4,
561-571. http://www.ncbi.nim.nih.gov/pubmed/13688369

Bernstein, D. P., Iscan, C., Maser, J. (2007). Boards of Directors of the
Association for Research in Personality Disorders & International Society for
the Study of Personality Disorders. Opinions of Personality Disorder Experts
Regarding The DSM-1V Personality Disorders Classification System. Journal
of Personality Disorders, 21(5), 536-551. doi: 10.1521/pedi.2007.21.5.536

Birmaher, B., & Brent, D. (2007). Practice parameter for the assessment
and treatment of children and adolescents with depressive disorders.
Journal of the American Academy of Child and Adolescent Psychiatry,
46(11), 1503-1526. doi: 10.1097/chi.0b013e318145aelc

Calvete, E., Cardefioso, O. (2005). Gender differences in cognitive
vulnerability to depression and behavior problems in adolescents. Journal
of Abnormal Child Psychology, 33(2), 179-192. http://www.ncbi.nlm.nih.
gov/pubmed/15839496

Costa, P. T., McCrae, R. R. (1985). Concurrent validation after 20 years:
Implication of personality stability for its assessment. In J. N. Butcher & C.
D. Spielberger (Eds.), Advances in Personality Assessment Volume 4 (pp.
31-54). Hillsdale, NJ: Erlbaum Press.

Crawford, T. N., Cohen, P., First, M. B., Skodol, A. E., Johnson, J. G., Kasen,
S. (2008). Comorbid Axis I and Axis II Disorders in Early Adolescence.

ORIGINAL ARTICLE-ARASTIRMA

Archives of General Psychiatry, 65(6), 641. doi: 10.1001/archpsyc.65.6.641

Dopheide, 1. A. (2006). Recognizing and treating depression in children
and adolescents. American Journal of Health-System Pharmacy, 63(3),
233-243. doi: 10.2146/ajhp050264

Eysenck, H. J., Eysenck, M. W. (1985). Personality and Individual
Differences A Natural Science Approach. New York: Plenum Press.

Fanous, A., Gardner, C. O., Prescott, C. A., Cancro, R., Kendler, K. S.
(2002). Neuroticism, major depression and gender: a population-based
twin study. Psychological Medicine, 32(4), 719-728. http://www.ncbi.nIm.
nih.gov/pubmed/12102386

Few, L. R., Miller, J. D., Rothbaum, A. O., Meller, S., Maples, 1., Terry, D.
P., Collins, B., MacKillop, J. (2013). Examination of the Section III DSM-5
diagnostic system for personality disorders in an outpatient clinical sample.
Journal of Abnormal Psychology, 122(4), 1057-1069. doi: 10.1037/
a0034878

Frances, A., Clarkin, J. (1981). Differential Therapeutics: A Guide to
Treatment Selection. Psychiatric Services, 32(8), 537-546. doi: 10.1176/
ps.32.8.537

Garber, J. (2006). Depression in Children and Adolescents. American
Journal of Preventive Medicine, 31(6), 104-125. doi: 10.1016/j.
amepre.2006.07.007

Grilo, C. M., McGlashan, T. H., Morey, L. C., Gunderson, J. G., Skodol,
A. E., Shea, M. T., Sanislow, C.A., Zanarini, M.C., Bender, D., Oldham,
J. M., Dyck, I., Stout, R. L. (2001). Internal consistency, intercriterion
overlap and diagnostic efficiency of criteria sets for DSM-IV schizotypal,
borderline, avoidant and obsessive-compulsive personality disorders. Acta
Psychiatrica Scandinavica, 104(4), 264-272. http://www.ncbi.nlm.nih.gov/
pubmed/11722301

Guilé, J. M., Berthiaume, C., Bergeron, L. (2006). Prevalence and
comorbidity of borderline personality traits in the Quebec general population
12 to 14 years of age. In 53rd Annual Meeting. San Diego: American
Academy of Child and Adolescent Psychiatry.

Gunderson, J. G., Stout, R. L., Shea, M. T., Grilo, C. M., Markowitz, J.
C., Morey, L. C., Sanislow, C., Yen, S, Zanarini, M. C., Keuroghlian, A.
S., McGlashan, T. H., Skodol, A. E. (2014). Interactions of Borderline
Personality Disorder and Mood Disorders Over 10 Years. The Journal of
Clinical Psychiatry, 75(08), 829-834. doi: 10.4088/JCP.13m08972

Harkness, A. R., Reynolds, S. M., Lilienfeld, S. O. (2014). A Review of
Systems for Psychology and Psychiatry: Adaptive Systems, Personality
Psychopathology Five (PSY-5), and the DSM-5. Journal of Personality
Assessment, 96(2), 121-139. doi: 10.1080/00223891.2013.823438

Hisli, N. (1989). Beck depresyon envanterinin Universite 6grencileri igin
gecerligi, guvenilirligi. Psikoloji Dergisi, 7, 3-13.

Hopkins, K., Crosland, P., Elliott, N., Bewley, S., & Clinical Guidelines
Update Committee B. (2016). Diagnosis and management of depression
in children and young people: summary of updated NICE guidance. British
Journal of Sports Medicine, 50(3), 184-186. doi: 10.1136/bjsports-2015-
h824rep

Hopwood, C. J., Wright, A. G. C., Krueger, R. F,, Schade, N., Markon,
K. E., Morey, L. C. (2013). DSM-5 Pathological Personality Traits and the
Personality Assessment Inventory. Assessment, 20(3), 269-285. doi:
10.1177/1073191113486286

IBM SPSS statistics for Windows. (2018). IBM Corporation.

Jackson, S. W. (1986). Melancholia and depression: From hippocratic
times to modern times. Melancholia and depression: From hippocratic
times to modern times. New Haven, CT, US: Yale University Press.

Kaufman, J., Birmaher, B., Brent, D., Rao, U., Flynn, C., Moreci, P,
Williamson, D., Ryan, N. (1997). Schedule for Affective Disorders and
Schizophrenia for School-Age Children-Present and Lifetime Version
(K-SADS-PL): Initial Reliability and Validity Data. Journal of the American
Academy of Child & Adolescent Psychiatry, 36(7), 980-988. doi:
10.1097/00004583-199707000-00021

Kendler, K. S., Kuhn, J., Prescott, C. A. (2004). The Interrelationship of
Neuroticism, Sex, and Stressful Life Events in the Prediction of Episodes of
Major Depression. American Journal of Psychiatry, 161(4), 631-636. doi:
10.1176/appi.ajp.161.4.631

Klein, D. N., Kotov, R., Bufferd, S. J. (2011). Personality and Depression:
Explanatory Models and Review of the Evidence. Annual Review of Clinical
Psychology, 7(1), 269-295. doi: 10.1146/annurev-clinpsy-032210-104540

Kotov, R., Gamez, W., Schmidt, F.,, Watson, D. (2010). Linking “big”
personality traits to anxiety, depressive, and substance use disorders: A
meta-analysis. Psychological Bulletin, 136(5), 768-821. doi: 10.1037/
20020327

Krueger, R. F. (2013). Personality disorders are the vanguard of the post-
DSM-5.0 era. Personality Disorders: Theory, Research, and Treatment,
4(4), 355-362. doi: 10.1037/per0000028

VOLUME-CILT 6 NUMBER-SAYI 2 / 2019 THE JOURNAL OF NEUROBEHAVIORAL SCIENCES 147

J N BS 2019 Published by Uskiidar University / 2019 Uskiidar Universitesi tarafindan yayimlanmaktadir www.jnbs.org



J N Bs 2019 Published by Uskiidar University / 2019 Uskiidar Universitesi tarafindan yayimlanmaktadir www.jnbs.org

ORIGINAL ARTICLE-ARASTIRMA

Krueger, R. F., Eaton, N. R., Derringer, J., Markon, K. E., Watson, D.,
Skodol, A. E. (2011). Personality in DSM-5: Helping Delineate Personality
Disorder Content and Framing the Metastructure. Journal of Personality
Assessment, 93(4), 325-331. doi: 10.1080/00223891.2011.577478

Morey, L. C., & Benson, K. T. (2016). Relating DSM-5 section II and
section III personality disorder diagnostic classification systems to
treatment planning. Comprehensive Psychiatry, 68, 48-55. doi: 10.1016/j.
comppsych.2016.03.010

Morey, L. C., Berghuis, H., Bender, D. S., Verheul, R., Krueger, R. F,
Skodol, A. E. (2011). Toward a Model for Assessing Level of Personality
Functioning in DSM-5 , Part II: Empirical Articulation of a Core Dimension
of Personality Pathology. Journal of Personality Assessment, 93(4), 347-
353. doi: 10.1080/00223891.2011.577853

Mullen, S. (2018). Major depressive disorder in children and adolescents.
The Mental Health Clinician, 8(6), 275. doi: 10.9740/MHC.2018.11.275

Muris, P., Roelofs, J., Rassin, E., Franken, I., Mayer, B. (2005). Mediating
effects of rumination and worry on the links between neuroticism, anxiety
and depression. Personality and Individual Differences, 39(6), 1105-1111.
doi: 10.1016/j.paid.2005.04.005

Nystrom, S., & Lindegérd, B. (1975). Predisposition for mental syndromes:
A study comparing predisposition for depression, neurasthenia and anxiety
state. Acta Psychiatrica Scandinavica, 51(2), 69-76. http://www.ncbi.nim.
nih.gov/pubmed/1119320

Quilty, L. C., De Fruyt, F, Rolland, J.-P., Kennedy, S. H., Rouillon, P. F,
Bagby, R. M. (2008). Dimensional personality traits and treatment outcome
in patients with major depressive disorder. Journal of Affective Disorders,
108(3), 241-250. doi: 10.1016/j.jad.2007.10.022

Regier, D. A., Boyd, J. H., Burke, 1. D., Rae, D. S., Myers, J. K., Kramer,
M., Robins, L.N., George, L.K., Karno, M., Locke, B. Z. (1988). One-
month prevalence of mental disorders in the United States. Based on
five Epidemiologic Catchment Area sites. Archives of General Psychiatry,
45(11), 977-986. http://www.ncbi.nim.nih.gov/pubmed/3263101

Roelofs, J., Huibers, M., Peeters, F., Arntz, A., van Os, J. (2008).
Rumination and worrying as possible mediators in the relation between
neuroticism and symptoms of depression and anxiety in clinically depressed
individuals. Behaviour Research and Therapy, 46(12), 1283-1289. doi:
10.1016/j.brat.2008.10.002

Rudolph, K. D., Hammen, C., Burge, D., Lindberg, N., Herzberg,
D., Daley, S. E. (2000). Toward an interpersonal life-stress model of
depression: the developmental context of stress generation. Development
and Psychopathology, 12(2), 215-234. http://www.ncbi.nlm.nih.gov/
pubmed/10847625

Samuel, D. B., & Widiger, T. A. (2008). A meta-analytic review of the
relationships between the five-factor model and DSM-IV-TR personality
disorders: a facet level analysis. Clinical Psychology Review, 28(8), 1326-
1342. doi: 10.1016/j.cpr.2008.07.002

Sharp, C., & Fonagy, P. (2015). Practitioner Review: Borderline personality
disorder in adolescence - recent conceptualization, intervention, and
implications for clinical practice. Journal of Child Psychology and Psychiatry,
56(12), 1266-1288. doi: 10.1111/jcpp.12449

Shea, M. T., Pilkonis, P. A., Beckham, E., Collins, J. F,, Elkin, I., Sotsky, S. M.,
Docherty, J. P. (1990). Personality disorders and treatment outcome in the
NIMH Treatment of Depression Collaborative Research Program. American
Journal of Psychiatry, 147(6), 711-718. doi: 10.1176/ajp.147.6.711

Southammakosane, C., & Schmitz, K. (2015). Pediatric
Psychopharmacology for Treatment of ADHD, Depression, and Anxiety.
Pediatrics, 136(2), 351-359. doi: 10.1542/peds.2014-1581

Speranza, M., Pham-Scottez, A., Revah-Levy, A., Barbe, R. P., Perez-
Diaz, F., Birmaher, B., Corcos, M. (2012). Factor Structure of Borderline
Personality Disorder Symptomatology in Adolescents. The Canadian Journal
of Psychiatry, 57(4), 230-237. doi: 10.1177/070674371205700406

Tambs, K., Sundet, J. M., Eaves, L., Solaas, M. H., Berg, K. (1991).
Pedigree analysis of Eysenck Personality Questionnaire (EPQ) scores in
monozygotic (MZ) twin families. Behavior Genetics, 21(4), 369-382.
http://www.ncbi.nim.nih.gov/pubmed/1953599

Tram, J. M., & Cole, D. A. (2006). A multimethod examination of the stability
of depressive symptoms in childhood and adolescence. Journal of Abnormal
Psychology, 115(4), 674-686. doi: 10.1037/0021-843X.115.4.674

Verheul, R. (2005). Clinical utility of dimensional models for personality
pathology. Journal of Personality Disorders, 19(3), 283-302. http://www.
ncbi.nlm.nih.gov/pubmed/16175737

Wright, A. G. C., & Simms, L. J. (2014). On the structure of personality
disorder traits: Conjoint analyses of the CAT-PD, PID-5, and NEO-PI-3 trait
models. Personality Disorders: Theory, Research, and Treatment, 5(1), 43—
54. doi: 10.1037/per0000037

Yalin Sapmaz, S., O;gk Erkuran, H., Uzel Tannverdi, B., Oztiirk, M.,
Kéroglu, E., & Aydemir, O. (2017). DSM-5 Kisilik Envanteri Cocuk Formunun
Turkge Guvenilirligi ve Gegerliligi. Istanbul, Turkey.

148 THE JOURNAL OF NEUROBEHAVIORAL SCIENCES VOLUME-CILT 6/ NUMBER-SAYI 2 / 2019



ORIGINAL ARTICLE-ARASTIRMA

Year (Yil) : 2019

Volume (Cilt) : 6

Issue Number (Say1) : 2

Doi : 10.5455/JNBS.1558487053

Received/Gelis 24.05.2019
Accepted/Kabul 19.07.2019
JNBS, 2019, 6(2):149-158

Hira Rafi {ORCID:0000-0001-6845-1455}

Hamna Rafig {ORCID:0000-0002-1617-9928}

Ruba Khan {ORCID:0000-0003-3034-1458}

Fahad Ahmad {ORCID:0000-0002-5540-1456}
Javaria Anis {ORCID:0000-0003-1701-7872}
Muhammad Farhan{ORCID:0000-0002-1509-9723}

NEUROETHOLOGICAL STUDY OF ALCL3 AND CHRONIC
FORCED SWIM STRESS INDUCED MEMORY AND COGNITIVE

DEFICITS IN ALBINO RATS ) o
ALBINO RATLARDA ALCL3 VE KRONIK ZORLU YUZME STRESINE BAGLI
BELLEK VE BILISSEL BOZULMALARIN NOROETOLOJIK CALISMASI

Hira Rafi™, Hamna Rafig', Ruba Khan', Fahad Ahmad', Javaria Anis', Muhammad Farhan'

Abstract

Memory disorders could be caused due to occurrence of various neurological disorders including strokes, neurodegenerative
diseases, trauma, anxiety or depressive disorders. Aluminium is a well-known neurotoxicant and is associated with several
neurodegenerative diseases that caused memory deficits and CNS functional impairments related to memory and learning whereas
chronic forced swim stress affects learning abilities and impaired various brain regions such as prefrontal cortex and hippocampus
which are involved in memory and learning processes.

36 male Albino wistar rats were divided into three groups: Group I: Control (Water p.o.), Group II: AICI3 (100 mg/kg bodyweight)
(i.p.) test I and Group III: forced swim stress (20 oC, 10 minutes) test Il for 14 days. Behaviors were assessed in Light/Dark
transition Box, Open Field Test, Novel Object Recognition Test (NOR), T Maze Test and Morris Water Maze Test. Body weight and
food intake were observed weekly.

Animals administered with AICI3 and FSS revealed reduced hody weight and food intake while decreased total numbers of square
crossed with greater latency to move in open field test and reduced time spent and entries in bright area of light/dark box. Deficient
spatial memory in Morris water maze and T maze test and reduced discrimination index along with decreased duration of interactions
with novel object in NOR test were observed in learning and memory tests.

Present study determines that AICI3 and FSS treatment could induce memory and cognitive impairment that lead to behavioral
deficits and various other psychopathologies.

Keywords: Memory Impairment, Learning Responses, Behavioral Deficits, AICI3, Forced Swim Stress.
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0z

Bellek bozukluklari; inme, nirodejeneratif hastaliklar, travma, anksiyete veya depresif bozukluklar dahil olmak iizere cgegitli
ndrolojik bozukluklarin ortaya ¢ikmasindan kaynaklanabilir. Aliiminyum iyi bilinen bir nirotoksiktir ve hafiza ve Ggrenmeyle ilgili
Santral Sinir Sistemi islevsel bozukluklarina neden olan gegitli ndrodejeneratif hastaliklar ile iligkilendirilir. Kronik zorlu yiizme
stresi, prefrontal korteks ve hipokampus gibi 6grenme ve bellek siireglerinde gérev alan beyin bdlgelerini etkiler. Bu arastirmada
36 erkek albino wistar rat ii¢ gruba ayrilmistir: Grup I: Kontrol (Su p.o.), Grup II: AICI3 (viicut agirligina gire 100 mg / kg) (i.p.) testi
1 ve Grup lll: zorlu yiizme stresi (20 oC, 10 dakika) 14 giin boyunca test Il. Davraniglar Acik / Koyu Gegis Kutusu, Agik Alan Testi,
Yeni Nesne Tanima Testi (NOR), T Labirent Testi ve Morris Su Labirent Testi’nde degerlendirilmigtir. Viicut agirligi ve besin alimi
haftada bir gézlenmigtir. AICI3 ve Zorlu Yiizme Testi uygulanan deneklerde viicut agirligi ve gida aliminin azaldigi, agik alan testinde
hareket etmek dncesi daha uzun gecikme siiresi kullandigi, gegilen kare sayisinin azaldigi, agik / koyu kutularin aydinhk alanlarina
girislerin sayisinin ve alanda gecirilen siirenin azaldii ortaya konmustur. Ogrenme ve bellek testlerinde Morris su labirentinde
ve T labirent testinde uzamsal bellekte bozulma, Yeni Nesne Tanima testinde yeni nesneyle etkilesimin siiresinde azalma ve ayirt
etme endeksinde azalma gézlenmigtir. Bu ¢calisma AICI3 ve Zorlu Yiizme Testi uygulamalarinin davranigsal bozukluklar ya da diger
psikopatolojilere yol agabilecek olan bellek kusurlari ve bilissel bozulmalar iligkili olabilecegini gdstermektedir.

Anahtar Kelimeler: Bellek Bozuklugu, Ogrenme Yanitiar, Davranigsal Bozukluklar, AICI3, Zorlu Yiizme Stresi.

1. Introduction

Memory is the fundamental biological function vital
for survival of an organism. It is the ability to preserve
and retain gathered information, shape individuality,
monitor thoughts and decision making ability, guide
emotional reactions and recall it later. Memories depends
on various neural systems. Different cellular processes
are involved in acquisition, consolidation and evocation
of memory (Kandel, 2001). Aluminium is a toxic metal
that accumulates in various organs including brain,
liver, bones and spleen and produces lethal effects
(Willhite et al., 2014) with estimated seven years half-
life for its elimination from human body (Yokel and
McNamara, 2001). Previous studies described the role of
aluminium as a major risk factor in the development of
dementia, amyotrophic lateral sclerosis and Alzheimer’s
diseases (Singla & Dhawan, 2014). Aluminium is the
most commonly known neurotoxicant (Hashmi et al.,
2015; Mahboob et al.,, 2016) and studies evident it as
an effective Alzheimer’s disease inducing agent (Walton,
2014; Garcia et al., 2010). Aluminium is associated with
the various neurodegenerative diseases progression
including amyotrophic lateral sclerosis (Shiraki & Yase,
1975), Parkinsonism dementia (Shiraki & Yase, 1991),
and Alzheimer’s disease (Ferreira et al.,, 2008) that
produces memory aberrations and numerous brain
functions impairment associated with memory and
cognition (Hardy & Selkoe, 2002; Wirths et al., 2004). The
chief targeting organ for aluminium accumulation is brain
(Kaneko et al., 2004), aluminium can cross blood brain
barrier (Zatta et al., 2002) and store in entire brain most
prominently in hippocampus (Kaur et al., 2006). The toxic
effects of aluminium is associated with its bioavailability,
animal model of aluminium chloride induced neurotoxicity
is extensively used in several studies as it has high
bioavailibity and certainly can administered orally or
intra peritoneally (Hashmi et al., 2015). Aluminium
exposure induces neurobehavioral, neurophysical,
neuropathological and neurochemical changes in brain
(Yuan et al., 2012; Walton, 2013). AICI3 (50 mg/kg) for
14 days caused significant deficiency in spatial learning
memory in mice (Al-Amin et al., 2019). Hippocampal
aluminium accumulation causes neuroinflamation and
B amyloid deposition, neuronal apoptosis that results

in memory and cognitive impairments depending on
hippocampus (Wang et al., 2014; Oshima et al., 2013).

Cognitive and learning functions are effected by chronic
stress (McEwen et al.,, 2012; Hill, 2012) differently in
normal cognitive subjects and with cognitive impairment.
The levels of cortisol increases during stressful conditions
that produces neurotoxicity over time which may leads
to cognitive deficits. Chronic exposure to stress effects
various brain regions including those which are essentially
involved in emotional and learning responses such as the
amygdala, prefrontal cortex and hippocampus (McEwen
et al., 2012; Hill, 2012; Lupien et al., 2002). A proposed
mechanism suggests that hypothalamic pituitary
adrenocortical (HPA) axis releases glucocorticoids
under threatening situation (McEwen et al., 1968). The
glucocorticoids than bind to specific receptors in various
brain regions such as hippocampus. The chronic release
of glucocorticoids due to prolonged exposure to stress
causes hippocampal structural damages (Lupien et al.,
1998). Chronic forced swim stress was selected for the
induction of memory impairment on the basis that the
model of depression interconnected psychological (water
and novelty) and physiological (exercise and water
temperature) stressors with ease to repeat it frequently.
The cause of stress in Forced swim stress water tank might
be swimming for rats as it opposes their natural habitat
(E. Badowska-Szalewska et al.,, 2010). Various studies
have validated the importance of individuality that impact
stress affected memory, learning and replenishment
processes (Grootendorst et al., 2001). Several molecular
mechanisms are involved in stress induced brain structure
and cognition impairment. Specific neurotransmitters,
neurotropic factors, adhesion molecules and signal
transduction pathways have been associated with chronic
stress effects on the brain (Sapolsky, 2000; Molteni et al.,
2001). The forced swim test is believed to be an aversive
stimulus and correlates to a psycho-physical stressor
(Dayas et al., 2001), hence it is used for assessment of
despair or depression like behavior as an experimental
model (Muigg et al., 2007; Stone et al., 2007).

Thus, the present study was designed to determine the
neurotoxic effects of AICI3 and forced swim stress (FSS)
on memory and cognition by using various behavior tests.
The study also aimed to compare AICI3 produced memory
deterioration with stress induced deficits of memory and
learning processes.
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2. Material and methods
2.1. Animals

36 male adult albino Wistar rats weighing between (120-
180 gm) were randomly divided into three group i.e.
Group I: water-controls, group II: AICI3 treated animals
and group III: forced swim stress (FSS). Animals were
kept at room temperature (25 + 2 °C) under standard
light/dark cycle of 12/12 h in separate cages with food
and water ad libitum.

2.2. Treatment

Aluminium chloride (AICI3) was purchased from Sigma
Aldrich chemicals, USA and prepared in distilled water
at w/v ratio of 1:1. AICI3 (100 mg/Kg/Body Weight)
was delivered intraperitoneally whereas, stressed tests
animals were exposed to forced swim stress for 10
minutes in a transparent glass chamber (12 cm diameter
and 22 cm height). The cylinder was filled up to 15cm
with water (20 °C). Water as control was administered
orally by an oral gavage for 14 days daily.

2.3. Procedure

36 rats were equally divided into three groups each
that received the following treatments: Group I: Control
(water was given orally) b. Group II: Aluminium chloride
intraperitoneally (i.p.) 100 mg/Kg body weight (Gupta et
al., 2017) and c. Group III forced swim stress (Ewa et al.,
2010) for 10 minutes at 20 °C daily for 14 days. Behaviors
were recorded in various paradigms post training period.

2.4. Behaviors
2.4.2. Body weight and food Intake

Weighed amount of fresh standard rodent diet cubes
were given to each animal separately. Left over diet in
cage hooper was weighed so that effects of neurotoxin
and stress on feeding and satiety can be observed.
Body weights of each rats were observed separately
to determine the effect of AICI3 and FSS on growth of
animals.
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2.4.3. Light/Dark transition test

Light dark transition test is renowned for analyzing
anxiety in rodents. The test is based on inborn aversive
behavior of rodents to bright lit places and exploration in
response to drugs or stresses (Crawley & Goodwin, 1980).
The apparatus consists of two chambers of equal size
made up of transparent and black opaque Plexiglas (20
x 30 x 30 cm). the partition is dividing the compartment
has a 10 x 10 cm door in the middle of wall through which
rat can move from one chamber to another. Single animal
was positioned in the mid of bright chamber fronting
towards opposite side from the middle wall opening.
Behaviors measured were entries and time spent in light
box for 05 minutes.

2.4.4. Novel object recognition test

Novel object recognition test is used to measure
attention, anxiety, working memory and preference of
novelty in animals (Goulart et al., 2010). The apparatus
consists of wooden box of (40 x 40 x 40 cm) dimensions
having floor covered with saw dust. The procedure
comprises of three phases: habituation, familiarization
and testing. Rat is freely allowed to explore NOR box
in habituation phase for 15 minutes in the absence of
objects. The experimental context is not considerably
different during familiarization and testing phase. Each
rat was placed for 15 minutes in training and test phase.
During training phase, two identical objects were placed
and animal was free to explore the objects whereas, in
testing phase, an old object is replaced by a novel object
and sniffing and discrimination index was observed as
described by Line (Line, 2015) in five minutes duration.

(Time devoted to novel object - Time devoted to familiar object)

Discrimination Index =
(Time devoted to novel object + Time devoted to familiar object)

2.4.5. Morris water maze

Water Maze was designed to observe spatial memory
and learning. In 1984, Morris described procedures and

2.4.2. Open field test

Open Field test is an
uncomplicated and simple
assessment of behaviors
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placed in the center box
of arena and exploration,
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Schematic representation of experimental protocol and behavioral evaluations.
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specifics for monitoring various forms of memory and
cognition (Morris & Stewart, 1994). Primarily two axes
bisect each other perpendicularly creating an imagined *+’
sign that are labeled as North, South, East and West with
N, S, E, and W symbols respectively. The apparatus used
was stainless steel circular tank with the measurement of
37cm height, 45cm diameter and 12cm depth. The goal
or platform was stainless steel cylindrical with diameter of
10 cm and immersed 2 cm below the surface. Water inside
the tank was maintained with the temperature of 23 + 2°C
and powdered milk was added in order to hide the goal
for flawless rats tracking of the platform. Throughout the
training of spatial working memory, the goal was visibly
placed in one of the four possible locations (i.e. N, S, E
and W) (Ouafa & Nour, 2008). Animal was given 120 sec
in both phases of (STM and LTM) to discover the platform
in testing phase whereas, experiments were designed to
assess long term and short term memory.

2.4.6. T maze test

T Maze task has been widely used to investigate several
functions of brain including spatial memory (Zimmerberg,
Sukel & Stekler, 1991), conservations and long term
memory (Olton & Papas, 1979). The apparatus consist of
two closed arms (50 x 10 cm) with walls of 40 cm high and
a central open arm (50 x 10 cm) in dimensions defining a
T shape. All three arms were connected through a central
square shaped opening (5 x 5 cm) and the apparatus was
60 cm high above the floor. The memory and learning
were examined in training and test phases having same
5 minutes of cut off time. The training phase consists of
two similar objects in both closed arms whereas, in test
phases, a different object is placed which concludes long
term and short term memory of animal.

2.5. Statistical analysis

The data obtained were analyzed by II way ANOVA
repeated measure designs SPSS version 20, followed
by Newman Keuls post hoc analysis test. Statistical
Significance was considered as p less than 0.05. Data
were described as means + SEM.
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Figure 1. Effects of AICI3 and FSS on body weight.

Values are expressed as means + SEM (n=12). Significant
differences by Newman-Keuls test: groups that differ
significantly from respective water controls *p<0.01; + p<0.01
from similar drug administered groups that significantly differ
from pre-treatment; #p<0.01 from AICI3 administration to
forced swim stress on the same day following two way ANOVA
(repeated measure design).

3. Results
3.1. Body weight

Figure 1 explains the effects of AICI3 and FSS induced
memory impairment on body weight. Data obtained
were analyzed by II way ANOVA. Statistical analysis
determined the significant effects of days (F (3, 33)
= 15.836, p<0.05), treatment (F (2, 33) = 261.244,
p<0.01) and effects of days x treatment (F (6, 33) =
52.123, p<0.01). Post hoc analysis by Newman Keuls test
determined that AICI3 after 1st, 7th and 14th (p<0.01)
administration and Forced swim stress after 7th and 14th
(p<0.01) treatment decreased body weights significantly
on the same day comparison with water controls.
Whereas, when controls and tests were compared to their
first administration, body weight increased after 7th and
14th (p<0.01) administration in controls and decreased
after 7th and 14th (p<0.01) administration in AICI3 and
after 14th (p<0.01) treatment in FSS treated animals.
Decreased body weight was observed in AICI3 treated
rats when compared with FSS group after 7th and 14th
(p<0.01) day of treatment.

3.2. Food intake

Effects of AICI3 and FSS induced memory impairment
on food intake are described in Figure 2. All obtained
data were analyzed by II way ANOVA that explained the
significant effects of days (F (2, 33) = 54.808, p<0.05),
treatment (F (2, 33) = 390.773, p<0.01) and days x
treatment (F (4, 33) = 35.537, p<0.01). Post hoc analysis
determined that AICI3 and FSS after 1st, 7th and 14th
(p<0.01) treatment decreased food intake significantly
on the same day when compared with water controls.
Whereas, food intake decreased after 7th (p<0.01) and
increased after 14th (p<0.01) administration of water in
controls while AICI3 and FSS reduced food intake after
7th and 14th (p<0.01) administration when compared
to their first administration. Body weight was observed
significantly decreased in AICI3 administered rats
compared to FSS treated animals after 1st, 7th (p<0.01)
and 14th (p<0.05) day.
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Figure 2. Effects of AICI3 and FSS on food intake.

Values are expressed as means + SEM (n=12). Significant
differences by Newman-Keuls test: groups that differ
significantly from respective water controls *p<0.01; + p<0.01
from similar drug administered groups that significantly differ
from 1st administration; #p<0.01, ##p<0.05 from AICI3
administration to forced swim stress on the same day following
two way ANOVA (repeated measure design).
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3.3. Open field test

The effects of memory deficits in open field test are
shown in figure 3. Statistical analysis using II way ANOVA
explained the significant effects of days (F (2, 33) =
1118.741, p<0.01), treatment (F (2, 33) = 406.481,
p<0.01) and days x treatment (F (4, 33) = 374.963,
p<0.01). Post hoc analysis determined that AICI3 and
FSS after 1st, 7th and 14th (p<0.01) treatment increased
latency to move to the next box significantly when
compared to water controls on the same day. Latency
time increased significantly after 7th and 14th (p<0.01)
treatment of AICI3 and FSS from their first administration.
Whereas, latency was observed increased after 7th
(p<0.01) and decreased after 14th (p<0.01) treatment
of FSS when compared with AICI3 animals.

Total number of squares crossed in open field were
analyzed by II way ANOVA that described the significant
effects of days (F (2, 33) = 1213.838, p<0.01), treatment
(F(2,33)=1638.115, p<0.01) and days x treatment (F (4,
33) = 198.983, p<0.01). Post hoc analysis explained that
AICI3 and FSS after 1st, 7th and 14th (p<0.01) treatment
decreased total square crossed significantly on the same
day when compared with water controls. Whereas, total
square crossed decreased significantly after 7th and 14th
(p<0.01) treatment of AICI3 and FSS when compared
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Figure 3. Effects of AICI3 and FSS on locomotion and
anxiety assessed in Open Field.

Values are expressed as means + SEM (n=12). Significant
differences by Newman-Keuls test: groups that differ
significantly from respective water controls *p<0.01; + p<0.01
from similar drug administered groups that significantly differ
from 1st administration; #p<0.01 from AICI3 administration to
forced swim stress on the same day following two way ANOVA
(repeated measure design).
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to their first administration. Square crossed decreased
significantly after 7th and 14th (p<0.01) FSS treatment
compared with AICI3 treated animals.

3.4. Light/Dark transition test

Figure 4 explains the effects of AICI3 and FSS on anxiety
in light dark transition box. Number of entries in light
box were analyzed by II way ANOVA repeated measure
design. Statistical analysis determined the significant
effects of days (F (2, 33) = 185.490, p<0.01), treatment
(F (2, 33) = 317.234, p<0.01) and days x treatment (F
(4, 33) = 54.230, p<0.01). Post hoc analysis determined
that AICI3 after 14th (p<0.01) and FSS after 1st, 7th and
14th (p<0.01) treatment decreased entries in light box
significantly when compared to water controls on the
same day. Water after 7th (p<0.01) while AICI3 and FSS
after 7th and 14th (p<0.01) administration decreased
light box entries significantly comparing from their
first administration. FSS decreased entries in light box
significantly after 1st, 7th and 14th (p<0.01) treatment
compared to AICI3 group.

Time spent in the light box determining anxiogenic
effects AICI3 and FSS was observed in light dark transition
test. The results were analyzed by II way ANOVA that
explained the significant effects of days (F (2, 33) =
136.145, p<0.01), treatment (F (2, 33) = 1470.330,
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Figure 4. Effects of AICI3 and FSS on anxiety assessed
by Light/Dark transition test.

Values are expressed as means + SEM (n=12). Significant
differences by Newman-Keuls test: groups that differ
significantly from respective water controls *p<0.01; + p<0.01
from similar drug administered groups that significantly differ
from 1st administration; #p<0.01 from AICI3 administration to
forced swim stress on the same day following two way ANOVA
(repeated measure design).
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p<0.05) and days x treatment (F (4, 33) = 32.333,
p<0.01). Post hoc analysis determined that AICI3 and FSS
after 1st, 7th and 14th (p<0.01) treatment decreased
time spent in light box significantly on the same day
comparison with controls. Water AICI3 and FSS decreased
time spent in light compartment significantly after 7th
and 14th (p<0.01) administration when compared to their
first administration. Whereas FSS significantly decreased
time spent in light box after 1st, 7th and 14th (p<0.01)
treatment when compared to AICI3 administration.

3.5. Novel object Recognition test

The effects of AICI3 and FSS induced memory deficits
in NOR are explained in figure 5. Data were analyzed
by II way ANOVA that described the significant effects
of sessions (F (1, 33) = 151.671, p<0.10), treatments
(F (2, 33) = 328.631, p<0.01) and effects of sessions
x treatments (F (2, 33) = 11.253, p<0.10). Newman
Keuls post hoc analysis determined that AICI3 and
FSS after 1 hour and 24 hours (p<0.01) sessions has
significantly decreased discrimination index on the same
day when compared to water treated controls whereas,
decreased discrimination index were observed after 24
hours (p<0.01) testing sessions in controls, AICI3 and
FSS groups when compared with their respective first
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Figure 5. Effects of AICI3 and FSS on memory and
learning in Novel Object Recognition test.

Values are expressed as means + SEM (n=12). Significant
differences by Newman-Keuls test: groups that differ
significantly from respective water controls *p<0.01; + p<0.01
from similar drug administered groups that significantly differ
from 1st administration; #p<0.01 from AICI3 administration to
forced swim stress on the same day following two way ANOVA
(repeated measure design).

observed in AICI3 administered animals when compared
with FSS treated rats post 1 hour and 24 hours (p<0.01)
of training session.

Whereas, the obtained results of AICI3 and FSS on
animal interactions with novel object were analyzed by
IT way ANOVA that determined the effects of sessions
(F (1, 33) = 340.230, p<0.05), treatment (F (2, 33) =
104.299, p<0.01) and sessions x treatment (F (2, 33)
= 31.012, p<0.05) to be significant. Post hoc analysis
explained that AICI3 and FSS after 1 hour and 24 hours
(p<0.01) sessions has significantly decreased time of
interactions on the same day when compared to water
treated controls. Whereas, when controls and AICI3 and
FSS tests animals were compared with their respective
first administration, decreased time of interactions with
novel object after 24 hours (p<0.01) testing session was
observed. Interactions significantly decreased in AICI3
treated animals when compared with post 1 and 24
(p<0.01) hours of FSS treatment.

3.6. Morris water maze

Morris water maze test determined the effects of AICI3
and FSS on learning and memory impairment. Data were
analyzed by II way ANOVA that described the significant
effects of sessions (F (1, 33) = 405.596, p<0.05),
treatment (F (2, 33) = 112.271, p<0.01) and sessions X
treatments (F (6, 33) = 6.793, p<0.05). Post hoc analysis
by Newman Keuls test explained that escape latency
increased significantly after 1 hour, 24 hours, 48 hours
and 72 hours (p<0.01) of training in AICI3 treated rats
and after 1 hour (p<0.01) in FSS group when compared
with water treated controls on the same day. Whereas,
decreased escape latency was observed after 24 hours,
48 hours and 72 hours (p<0.01) in water, AICI3 and
FSS treated animals when compared with their first
administration respectively. We have observed increased
escape latency in Morris water maze significantly in AICI3
administrated animals when compared with post 24
hours, 48 hours and 72 hours (p<0.01) of training in FSS
treated animals.

mWater OAICI3 ®FSS

80

Escape latency (sec)
3

B
=)

[
=)

Post 72 hours

Post 1 hr Post 24 hrs Post 48 hours
Figure 6. Effects of AICI3 and FSS on memory and

learning in Morris water Maze.

Values are expressed as means + SEM (n=12). Significant
differences by Newman-Keuls test: groups that differ
significantly from respective water controls *p<0.01; + p<0.01
from similar drug administered groups that significantly differ
from 1st administration; #p<0.01 from AICI3 administration to
forced swim stress on the same day following two way ANOVA
(repeated measure design).
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3.7. T-maze

Figure 7 determine the effects of AICI3 and stress
induced memory deficits on correct arm choice in T-maze.
Percent correct choice data were analyzed by II way
ANOVA that described the effects of sessions (F (1, 33) =
174.878, p<0.05) and treatments (F (2, 33) = 449.624,
p<0.01) to be significant while non-significant effects of
sessions x treatments (F (2, 33) = 0.210) was observed.
Newman Keuls post hoc analysis explained that AICI3 and
FSS after 1st and 24th hours (p<0.01) test sessions has
significantly decreased percentage of correct arm choice
on the same day when compared to water treated controls.
% correct arm entries decreased after 24 hours (p<0.01)
testing sessions in water, AICI3 and FSS treated groups
when compared with their respective first administration.
Whereas AICI3 significantly decreased percent correct
choice when compared with post 1 and 24 (p<0.01) hours
of FSS treatment.

Effects of AICI3 and FSS on time spent in correct arm of
T maze were analyzed by II way ANOVA that determined
the significant effects of sessions (F (1, 33) = 253.605,
p<0.05), treatment (F (2, 33) = 427.441, p<0.05) and
sessions X treatment (F (2, 33) = 21.203, p<0.05). Post
hoc analysis explained that AICI3 and FSS after 1 hour
and 24 hours (p<0.01) testing sessions has significantly
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Figure 7. Effects of AICI3 and FSS on memory and
learning in T-maze.

Values are expressed as means + SEM (n=12). Significant
differences by Newman-Keuls test: groups that differ
significantly from respective water controls *p<0.01; + p<0.01
from similar drug administered groups that significantly differ
from 1st administration; #p<0.01 from AICI3 administration to
forced swim stress on the same day following two way ANOVA
(repeated measure design).
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decreased time spent in correct arm on the same day
when compared with water treated controls. Whereas,
significant decreased time spent in correct arm after 24
hours (p<0.01) testing sessions were observed in water,
AICI3 and FSS treated animal groups when compared with
their respective first administration. Time spent in correct
arm decreased in AICI3 treated animals significantly when
compared with post 1 and 24 (p<0.01) hours testing
sessions of FSS animals.

4. Discussion

We aimed to investigate the impact of AICI3 and FSS on
memory performance and cognition in rat models. Our
study revealed important that aluminium exposure leads
to spatial working memory impairment which is consistent
with the study describing similar findings (Al-Amin et
al., 2019). The present study also described the effects
of forced swim stress that leads to deficits of working
memory and learning. Moreover the study was designed
to compare the interrelated and comparative behavioral
deficiencies induced via AICI3 and FSS exposure.

Memory and learning are essential aspects of human
behavior, as they are involved in the regulation of actions
and thought processes. Milner in 1998 reported that the
modification of synaptic connections includes alternations
in amount or structure of synapse that represent a
particular mechanism of memory and cognition. The
deviations in brain’s signal transduction pathways,
regulatory mechanisms of nucleus and changes in proteins
synthesis can play a crucial part in learning and memory
molecular mechanisms (Milner et al.,, 1998). Present
study determines the deteriorating effects of AICI3 and
FSS on hunger and body weight. Food intake and body
weight were decreased in animals exposed to aluminium
and chronic force swim stress while a significant weight
gain and food consumption was observed in control
animals from first week of administration. Weight as well
as food intake was reduced in aluminium treated rats
when compared with FSS exposed animals revealing toxic
effects of aluminium on growth of the subjects. These
findings suggest that AICI3 impacts more on hunger and
growth as compared to forced swim stress and stress has
multifarious stimulatory effects on body weight and food
intake. These results are in line with previous studies
describing the food and appetite patterns in stress (Meye
& Adan, 2014; Tamashiro et al., 2011). Studies conducted
on male and female wistar rats determined weight gain in
water received animals whereas there was a significant
weight loss in male and female wistar rats treated with
aluminium (Buraimoh & Ojo, 2014).

Anxiety is a widely known threat for the development of
stress related mental illnesses like depression in humans
(Gladstone & Parker, 2006) and it has been related with
higher degrees of memory cognitive impairment resulting
in chronic stress. Our study revealed the anxiogenic
behavior in Open field test in relation to memory
impairment. fig 3 determined the significant decrease
in numbers of squares crossed and increased latency
to move in both aluminium and forced swim stress
exposed rats when compared with water treated controls
whereas, daily treatment of AICI3 and FSS caused less
exploration and higher anxiety in animals represented by
less numbers of square crossed and more latency when
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assessed weekly. Herrero and hi co-workers in 2006
determined peributal anxiety in rats (43 days old) using
open field and elevated plus maze shown the detrimental
effects of 21 days long restraint stress on spatial memory
depended on hippocampus (Herrero et al., 2006). Our
study reveals anxiogenic behavior in AICI3 and FSS
treated rats in light dark transition test which shown the
significant decreased time spent and entries in light box
comparing with water controls while weekly assessment
also demonstrated decline entries and time spent in light
compartment from 1st day treatment. Lesser time spent
in light box and entries are observed in chronic stress
treated group than AICI3 administered animals. The
findings from the present study described the reducing
time spent and entries in bright box which is due to the
anxiogenic behavior caused by neurotoxicity of AICI3 or
chronic stress induced memory impairment.

The novel object recognition test is commonly used for
the assessment of memory changes (Antunes & Biala,
2012). Our study demonstrates that the discrimination
index and the time spent in interacting with novel objects
were decreased post one hour in aluminium chloride
and stress treated rats when compared with controls
whereas after 24 hours of training, the interactions and
discrimination index were reduced significantly in both
AICI3 and FSS animals. AICI3 significantly decreased
discrimination and interactions as compared to FSS.
Silvers in 2007 described that the recognition of novel
object involves more cognitive abilities for the subject
than the novel environment exploration or a particular
object (Silvers et al., 2007), it also explained the retention
of familiar object in the animal memory (Ennaceur, 2010).
Various behavioral and pharmacological studies described
an inverted U shape interrelation between stress and
memory retention. High stress levels form strong and
long lasting memories that are proportionally more
persistent whereas, too intense or chronic stresses cause
memory impairments. Therefore, it has been observed
that high levels of noradrenaline and glucocorticoids
(stress hormones) that are released in stress response,
intervene and modulate memory preservation according
to U shape inverted curve (Roozendaal & McGuagh, 2004,
Sandi & Pinelo-Nava, 2007). In 1995, Luis and his co-
workers conducted a study which explained that forced
swim stress (20 oC) was retaining latency immediately or
post 1 hour of training but recover post 2 hours of training
of swim stress concluding that 2 hours are required for
acquired information consolidation (Luis J et al., 1995).

Figure 6 explained the effects of memory impairment in
the Morris water maze and the obtained results revealed
the significant decrease in latency time to reach goal in a
specific quadrant of water maze after 60 minutes testing
in both AICI3 and FSS groups whereas, time required to
reach the platform increased after 24 hours, 48 hours and
72 hours of training session. Significant increase in escape
latency was also observed in aluminium treated rats
comparing with water controls while no visible difference
were observed in forced swim stressed groups from during
all four test periods. Escape latency significantly decreased
in FSS animals when compared with AICI3 administered
tests. These findings are consistent with the previous
reports that described aluminium oral administration

reduced spatial working memory in mice (Al-Amin et al.,
2016). Different Studies conducted on Aluminium treated
mice and rats revealed a significant impairment in spatial
memory and learning demonstrating a reduced escape
latency of rodents compared with controls (Ouafa & Nour,
2008; Miu et al., 2013; Kaneko et al., 2006; Roig et al.,
2006). Numerous studies validated that rats that were
treated with chronic stress exhibits impairment in learning
and memory in various spatial tasks such as the Y maze
(Conrad et al., 1996), the radial arms maze (Luine et al.,
1994) and the Morris water maze (Sandi et al., 2003;
Venero et al., 2002). The findings of our study described
the discriminating behavior of rats in novel spatial context
of T maze paradigm (Figure 7). Both test groups of AICI3
and chronic stressed rats shown significant decrease in
correct choice of arm and time spent to explore novel
object compared with water treated controls and when
compared with post 60 minutes of testing with respective
treatment groups. T maze is based on the inborn behavior
of rodents of preferring novel environment in contrast to
known one (Zhang et al., 2008). A great adaptive and
ecological importance is required to distinguish novel
spatial context, effects that are non-specific and unrelated
to the memory behavior are minimized in T maze test as
this test does not require reward or punishment which are
usually used in various memory tests. Our findings are
in line with a previous describing memory and learning
performance (Ritter & Cummings, 2015).

5. Conclusion

To sum up, our study indicated that both AICI3 and
forced swim stress (FSS) induce memory and cognitive
impairment that leads to behavioral disorders and deficits
whereas AICI3 deteriorates memory and learning process
immensely as compared to chronic forced swim stress.
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48-72 AYLIK COCUKLARIN BILISSEL STILLERI ILE BABA

KATILIMI ARASINDAKI ILISKININ INCELENMESI
RELATIONSHIP BETWEEN COGNITIVE STYLE OF 48-72 MONTHS OLD
CHILDREN AND FATHER INVOLVEMENT

Alper Guhadaroglu ™, Sirmahan Aydogmus 2

0z

Bu arastirmada, 48-72 aylik ¢ocuklarin biligsel stilleri ile baba katihiminin birbiri ile iliskili olup olmadigi incelenmistir.
Arastirmanin ¢calisma grubunu, dzel ve devlet okullarinda egitim goren 48-72 aylik 239 cocuk ve babalan olugsmaktadir. 48-72 ayhk
cocuklarin bilissel stillerini belirlemek icin Kansas Okul Oncesi Gocuklar igin Diisiinsellik-ictepisellik Olceginin-A Formu (KRISP -A)
kullamilmistir. Baba katilimi icin ise Baba Katilim Olcedi (BAKO) kullamilmistir. Elde edilen veriler ise Tek Yonlii Varyans Analizi, T-
Testi ve Post-Hoc Benferroni Testi ile analiz edilmistir. Arastirma sonucunda 48-72 aylik cocuklarin biligsel stilleri ile haba katilimi
arasinda anlamli iligkilere rastlaniimaktadir.

Anahtar Kelimeler: bilissel stil, baba katilimi, tepki stiresi, hata sayisi, okul 6ncesi ddnem gocuklari

Abstract

In this research the relationship between 48-72 months old children’s cognitive style and father’s involvement was investigated. The
participants group consisted of 239 48-72 months old children studied in private and governmental kindergartens and their fathers.
For 48-72 months old children’s cognitive style determination was used a Kansas Reflection-Impulsivity Scale for Preschoolers
Form A (KRISP). For father’s involvement estimation was used father involvement scale (BAKO). The obtained data were analysed
by One-Way Anova Analysis, T-test and Post-Hoc Benferroni test. As a result of the research it is seen that there is a relation
between 48-72 months old children’s cognitive style and father involvement.

Keywords: Cognitive style, Father involvement, reaction time, error count, preschool children
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1. Giris

Yasamin ilk yillarindan itibaren birgok problem
durumuyla karsilagiilmaktadir. Karsilasilan bu problem
durumlarina iliskin birbirinden farkli ve 06znel baz
disinme bicimlerine sahip olundugu goralmektedir
(Gander ve Gardiner, 1993). Bilissel gelisim kapsaminda
degerlendirilen distinme bigimi farklihginin belirlenmesi
ise bilissel dlizeydeki sorulara verilen 6zgll cevaplama
yonelimleri ile degerlendirilmektedir. Bu 6zgll cevaplama
yonelimleri ayni zamanda bilissel stil igerigi kapsaminda
aciklanmaktadir (Witkin ve ark., 1977). Bilissel stillerin
belirlenmesi ise cevaplama slreci igerisinde ydneltilen
sorulara verilen tepki slresi ile dodgru yanit verme
durumuna kadar olan hata sayilari dogrultusunda
gerceklesmektedir (Kagan, 1966).

Bilissel stiller erken gelisim dénemlerinde
temellenmektedir. Yeni dogmus bir bebek ile bakim veren
kisi arasindaki iliskinin, bilissel stilleri belirlemede 6nemli
etkilere sahip oldugu dustnidlmektedir. Gunimuzde
bakim veren kisi olarak da degerlendirilen babalarin,
bebekleri ile iliski kurma bigimlerinin, gocuklarin biligsel
stillerini etkiledigi soylenebilir. Biligssel stil baglaminda
dusunuldigunde baba ile gocuk arasindaki iliskinin
cocugun duygusal, sosyal ve bilissel gelisimini anlaml
dlizeyde etkiledigi gorilmektedir (Glleg ve Kavlak,
2015). Erken gelisim dénemi etkileri ile ilgili olarak,
risk grubundaki bebeklerin babalari ile yakin temas
odakh etkilesimlerinin artmasi ile bebeklerde goérilen
iyilesme sirecleri arasinda anlamh iligkiler bulundugu
gorilmektedir (Yogman, Kindlon ve Earls, 1995).

48-72 ayhk cocuklarin biligsel stilleri ile baba katilimi
arasinda iliski olup olmadigi amaci dogrultusunda
gergeklestirilen bu arastirmada, asagidaki sorulara yanit
aranmistir:

1) 48-72 ayhk gocuklarin tepki suresi, hata sayisi ve
cinsiyetleri ile baba katiliminin keyfi mesguliyet alt
boyutu arasinda anlamli bir iligski var midir?

2) 48-72 aylik gocuklarin tepki suresi, hata sayisi ve
cinsiyetleri ile baba katiliminin ilgi ve yakinhk alt
boyutu arasinda anlaml bir iliski var midir?

3) 48-72 aylik cocuklarin tepki slresi, hata sayisi
ve cinsiyetleri ile baba katiliminin temel bakim alt
boyutu arasinda anlaml bir iliski var midir?

Arastirma, ayrica 48-72 aylik gocuklarin bilissel stillerine
etki eden baba katiimi ile ilgili yapilan galismalarin
kapsam ve sayi agisindan oldukga sinirli olmasi agisindan
Onem teskil etmektedir.

1.1. Bilissel Stil Baglaminda Degerlendirilen
Bilissel Gelisimin Kuramsal Olarak Incelenmesi

Bilissel gelisim, organizmanin yasamini strdirebilmesi
icin edindigi duygusal ve fiziksel uyum dogrultusunda
aciklanmaktadir ~ (Ahioglu-Lindberg, 2011). Uyum
sirecindeki organizma ise uyaranlari kaydetmekte,
dedisime ugratmakta ya da oldugu gibi birlestirip yeniden
dizenlemektedir. Bu diizenleme islevi sonunda elde edilen
kazanimlar ise zihinde sema olarak kodlanmaktadir.
Kodlanan semalarin ayni zamanda 6grenme deneyimleri

ile degisiklige ugradigi goritlmektedir (Celen, 2010).
Ofrenme deneyimleri ile degisiklie ugrayan semalar
ise beyin fonksiyonlarinin gelisimi ile dogrudan iliskilidir
(Schore, 2011). Beyin fonksiyonlari igin etkili bir uyaran
olma 6zelligi ile aciklanan sosyal ve duygusal bag iligkisi
ayni zamanda beyin fonksiyonlarinin islevselligini de
arttirmaktadir (Maury, 2008). Sosyal ve duygusal bag
iliskisi baglaminda ebeveynin bebedini 6pmesi, kucagina
almasi, sozel iletisim kurmasi ve fiziksel ihtiyaglarini
gidermesi (Bez dedisimi, banyo yaptirmak, gida temini)
bebedin beyin fonksiyonlarini ve dolayisiyla bebegin
biligsel gelisimini de olumlu olarak etkilemektedir
(Ozmert, 2006).

1.1.1. Piaget’'nin Bilissel Gelisim Kurami

Piaget, Bilissel Gelisim Kuramini yine kendisine ait olan
bilmenin kdkeni (Genetik epistemeloji) isimli arastirmasi
temellinde sekillendirmektedir. Piaget, arastirmasi
ile gozlemledigi bilmenin kékenindeki o6nceligi, basit
dizeydeki mantiksal distncenin olusumu kapsaminda
aciklamaktadir. Basit dlizeydeki mantiksal dlsince
boyutu ise ilerleyen gelisim dénemlerinde yerini daha
karmasik dlzeydeki disince boyutuna birakmaktadir.
Basit dlzeyden daha karmasik dislince boyutuna
gecisin, sayl kazanimi dogrultusunda gerceklestigi
gorulmektedir. Karmasik dustince boyutunun temeli
olarak dederlendirilen sayi kazanimi ise siralama ve
siniflama becerilerinin kazaniimasi ile gergeklesmektedir.
Siralama becerisinde 5 sayisinin 6grenilmesi igin 1’den
5'e kadar olan tim sayillarin (1, 2, 3, 4, 5) sira ile
sayllmasi, siniflama becerisinde ise 5 adet portakalin,
5 sayisinin karsilidi olarak tanimlanmasi gerekmektedir
(Piaget, 1984).

Piaget, bilissel gelisimin desteklenmesinde akil ylirtitme
ve entelektiel becerilerin, 6nemli etkilere sahip oldugunu
savunmaktadir. Charles’e (2003) goére akil yuritme ve
entelektlel beceriler ile edinilen yeni durum deneyimi,
mevcut olan zihinsel yapiya yerlestiginde, eski zihinsel
yapl da yenilenerek dedisime ugrayacaktir. Degisim ile
elde edilen bu yeni zihinsel yapi ise bilissel gelisim igin
oldukga olumlu etkilere sahiptir. Ayrica, akil yaritme ve
entelektuel becerilerin gelisimi icin gerekli olan ndrolojik
gelisimin desteklenmesinde, bilim ve sanat igerikli
egitim olanaklarinin da olumlu etkilere sahip oldugu
belirtilmektedir (Aydin, 2004).

1.1.2. Vygotsky’'nin Bilissel Gelisim Kurami

Vygotsky’'ye (1986) gore bilissel gelisim, biyolojik
olgunlasma ve kultirel etkilesim dogrultusunda
temellendirilmektedir. Kiltlrel etkilesimi, dil becerileri
baglaminda degerlendiren Vygotsky, konusma
Oncesindeki dénem igin  biyolojik olgunlasmanin
gerekliliginden 6nemle s6z etmektedir. Vygotsky, ayrica
biyolojik olgunlagsmanin ardindan gbézlenen konusma
becerisinin, bilissel gelisim Uzerinde de hizlandirici
etkilere sahip oldugunu savunmaktadir (Ergiin ve Ozsiier,
2006).

Vygotsky, ayni zamanda kultirel etkilesim baglaminda
gelistirdigi galismalarini, yasadigi tlkenin sosyo-kdltirel
yapisini yeniden belirleyen Marx ve Engels’in goérisleri
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dogrultusunda Ucli bir siralama ile aciklamaktadir
(Miller, 2008). Bu Ugla siralamanin ilk iki sirasi, kdltirel
etkilesimler ile artis gdsteren bilissel kazanimlar ile
ilgilidir. Vygotsky, uretim alanlarinda kazanilan bilissel
kazanimlaribirtir Gretim maliolarak degerlendirmektedir.
Bu badglamda duslUnuldiglinde yetiskin bireyin daha
az yetiskin olan bireye aktardigi bilissel kazanimlar da
zihinsel dizeyde gergeklesen bir tir Gretim mal olarak
aciklanmaktadir. Siralamanin sonunda yer alan Marksist
go6ristin “Dusuncenin dedisimi” konusu ise duslnce
tarihinin arastiriilmasi ile incelenmektedir. Vygotsky’ye
(1986) gore dustince tarihini incelerken iliskili oldugu
bilissel gelisimin tarihsel ve kulturel boyutta incelenmesi
oldukca 6nemlidir.

Tarihsel boyutta arastirilan bilissel gelisimin ayni
zamanda insan zihninin evrimsel gelisimi ile yakindan
iliskili oldugu gortlmektedir (Vygotsky, 1986). Tarihsel
boyutta incelenen insan zihni ise, toplumsal ve
bireysel olarak iki boyutta ve birbiriyle iliskilendirilerek
dederlendirilmektedir (Karadayi, 2001). Bu iliski
baglaminda dustnlldigunde, insan zihninin yasadigi
tim toplumsal deneyimlerin, bireysel olarak gergeklesen
deneyimleri de etkileyebilecedgi  dusunilmektedir.
Bilissel gelisimin, insan zihninin toplumsal bélima ile
temellendigi ve yine bu bolimde gergeklesen kilturel
etkilesimlerin de bilissel gelisim igin oldukca &nemli
oldugu gorilmektedir. Toplumsal bélim baglamimda
dusintldigiunde, biligsel gelisimin yalnizca biyolojik
olgunluk ile incelenmesi, insan ve diger primatlar
arasindaki benzerlik ve farkhliklari agiklamada bilgi
yetersizligine neden olmaktadir.

Konusmayi heniiz gergeklestiremeyen insan yavrusu
ile maymun tlrtnin goézlemlendigi arastirmada, kiltarel
etkilesim dizeyine ulasamayan maymun tirl ile insan
yavrusunun alet kullaniminda, biyolojik dlslince
benzerliklerine rastlaniimaktadir (Vygotsky, 1986).
Maymun tard ile ilkel dlizeydeki insan yavrusu arasindaki
biyolojik dusiince benzerligi ise konusma becerisinin
bilissel gelisim icin énemini bir kez daha vurgulamaktadir.
Maymun tdrd ile ilkel insan dlizeyi arasinda goézlenen
biyolojik duslince benzerligi sonucunda, konusma
becerisi ile edinilen anlama becerisinin de zihnin
toplumsal bolimiinde oldukca olumlu etkiler yaratacadi
sdylenebilir. Klltldrel etkilesim ile gerceklesen konusma
ve anlama becerisi ayni zamanda isaret, yazi ve sayi
gibi sembolik sistemlerin alt yapisini da olusturmaktadir.
Konusma becerisinin temelini olusturan sembolik
sistemlerin, ayni zamanda ileri diizey zihinsel islevlerin
desteklenmesinde oldukca olumlu etkilere sahip oldugu
gortlmektedir (Vygotsky, 1986). Ayrica ileri dlzey
zihinsel islevlerin insan tlrtne 6zgl olarak gelisebildigi
ve dgrenme ile kazanilabildigi gériilmektedir. ileri diizey
zihinsel islevlerin, bireysel dlizeyde gelistirildigi ve
amagcsal davranisin gergceklesmesine aracilik edebilecek
yapay uyaranlarin olusturulmasi dogrultusunda
go6zlendigi gorilmektedir (Vygostsky, 1978, s:39: akt
Bodrova, ve Leong, 2010).

Biligsel
becerileri

gelisim agisindan, konusma ve disiinme
arasindaki baglantinin gergeklesmesi, ileri
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duzey zihinsel islevlere olan yonelimi de dogrudan
artirmaktadir (Ormrod, 2013). Ayrica biligsel gelisimin
desteklenmesinde algi, odaklanmis dikkat ve bilingli
belledin gelisimi oldukga &nemlidir. Bireyin, uyaranlara
farkindalik gelistirmesi ve uyaranlari bellek araciliinda
hatirlamasi sonucuna da algi, odaklanmis dikkat ve
bilingli belledin gelisimi de desteklenmis olmaktadir. Bu
baglamda dusunlldiginde erken gocukluk déneminde
deneyimlenen kiltirel dizeydeki uyaran zenginliginin,
bilissel gelisim icin oldukca olumlu etkilere sahip oldugu
sonucuna ulasiimaktadir (Temel, Kurtulmus ve Kaynak,
2016).

1.2. Baba Katiliminin Kavramsal Boyutu

Kavramsal dlizeyde incelenen baba katilimindaki ilk
boyutun, baba ile cocugun fiziksel ve duygusal yakinhgini
iceren “Dogrudan temas” vurgusu ile agiklandigi, ikinci
boyutun c¢ocugun babaya istedigi zaman iletisimde
ve etkilesimde bulunabilmesini igeren “Ulasilabilirlik”
vurgusu ile agiklandidi, tglinct boyutunsa “Sorumluluk”
vurgusu kapsaminda aciklandigi gorilmektedir
(Lamb, 2000). “Dogrudan temas’, “Ulasilabilirlik” ve
“Sorumluluk” boyutlari ile gergceklesen baba katiliminin
erken db6nemde gergeklesmesi oldukga ©Onemlidir.
Erken donem baba katiimi ile ilgili olarak vyapilan
arastirmada, bakim veren babaya sahip bebeklerin,
bilissel gelisimlerinde anlamli dizeyde artislara
rastlaniimaktadir (Nugent, 1991). Bebeklerin biligsel
gelisimleri ile ilgili olarak yapilan bir baska arastirmada
ise baba katilimi ile risk grubundaki bebeklerin bilissel
gelisimlerinde iyilesme slregcleri yasandigi gorilmektedir
(Yogman, Kindlon ve Earls, 1995). Kolombiya'da
yapilan bir baska arastirmada, babasi ile yakin temas
iliskisi kuran bebeklerin daha olumlu gelisim siregleri
yasadiklari sonucuna ulasiimaktadir (Tessier ve ark.,
2009). Erken cgocukluk doénemindeki 855 cocuk ve
babasi ile ydiritilen arastirmada ise baba katiliminin
saglanmasi ile gocuklarin bilissel gelisimlerinde anlamli
dizeyde artiglara rastlanmaktadir (Dubowitz ve ark.,
2001). Baba- cocuk etkilesimi ile ilgili olarak, ilgi ve
sevecenlik odadinda gerceklesen baba-cocuk etkilesimi
ile cocuklarin daha saglikh arkadas iliskisi kurabildigi
ve daha yuUksek dlizeyde akademik basariya sahip
olduklari belirtilmektedir. Ayrica bu cocuklarin, cinsiyet
roli gelistirme sireglerinde de olumlu deneyimler
kazandiklari vurgulanmaktadir (Green, 2001). Konuyla
ilgili olarak yapilan bir baska arastirmada gocuklarin
saglikli  psikolojik  0Ozelliklere  sahip  olmalarinda
(Venezieno ve Rohner, 1998) ve bilissel basarilarinda
(Evans ve Mc Carter, 1997) baba katiiminin, anlaml
etkilerine rastlaniimaktadir. Amato ve Gilbreth (1999)'in
arastirmasinda ise babalari ile yakinlik kuran gocuklarin
akademik basarilarinin, digerlerine goére daha ylksek
oldugu bulgusuna ulasiimaktadir.

Baba katiliminin sorumluluk ve ulasilabilirlik boyutlar
ile ilgili olarak, biyolojik ve biyolojik olmayan babalar
incelenmistir. Sorumluluk ve ulasilabilirlik boyutlar
icerigindeki baba katilimlarinda biyolojik olmayan
babalarin da g¢ocuklarin bilissel gelisimleri Uzerinde
anlamli etkilere sahip olduklari sonucuna ulasilmaktadir
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(Sarkadi, Kristiansson, Oberklaid ve Bremberg, 2008).
Arastirma sonucu kapsaminda c¢ocugun duygusal
ve fiziksel olarak babaya ulasabilmesi igin babalarin
sahip olmalari gereken sorumluluk ve ulasilabilirlik
davranislarinin, biyolojik unsurlardan bagimsiz olarak
gerceklesebilecegi soylenebilir.

1.3. Biligsel Stil ile Bakim veren Rolii Olarak
Degerlendirilen Baba Katilimi Arasindaki iliski

Bilissel stil kavrami, bilginin diizenlenmesi, hatirlanmasi
ve bellekte saklanilma streclerinde, bireyin tercih ettigi
yontemler dogrultusunda aciklanmaktadir  (Witkin,
Moore, Goodenough ve Cox, 1977). Son ddnemde
yapilan arastirma ile bilissel stil ile bellek arasinda
anlamli iliskilere rastlaniimaktadir (Mousavi, Radmehr ve
Alamolhodaei, 2012).

Bellek ile iliskili olarak dederlendirilen biligsel stilin
belirlenmesiise biligsel stilin 6lgimuile gergeklesmektedir.
Bu badglamdaki ilk calismalarin Kagan, Rosman, Day,
Albert ve Phillips (1964) tarafindan Benzer Sekilleri
Eslestirme Testi ile uygulandigi goértlmektedir. Benzer
Sekilleri Eslestirme Testi (Matching Familiar Figures
Testi-MFFT) icerik olarak gocuklarin biligsel 6zelliklerini
tespit etmektedir. Test, uygulama sirasinda, gocuklara
birden fazla sekil gésterilmesi ile baslamakta, sonrasinda
ise cgocuklarin gosterilen sekiller arasindaki benzer
olan sekilleri bulmalar ile devam etmektedir. Test
slirecinde, gocuklarin tepki sureleri ile dogru yanit verme
durumuna kadar olan hata sayilari tespit edilmektedir.
Uygulama tamamlandiktan sonra testten elde edilen
veriler dogrultusunda, cocuklarin hata sayilari ve tepki
surelerinin dlgimU gergeklesmis olmaktadir (Kagan,
1966).

Hata sayisi ve tepki stresi baglaminda dederlendirilen
bilissel stilin Durtiisel (Impulsif-ictepisel) ve Yansitici
(Reflektif-dlslinsel) olarak iki 06zellik kapsaminda
dederlendirildigi gorulmektedir.

1. Durtusel (Impulsif-igtepisel): Durtiisel biligsel stile
sahip bireyler, hizli eylem yo6nelimde bulunan hizl
tahmin ediciler olarak tanimlanmaktadir. Hizli tahmin
edici bireylerdeki en dikkat cekici 6zelligin, daha az
dikkat suresi ile gozlendigi goérilmektedir. Daha az
dikkat stresi baglaminda daslnildiginde, azalan dikkat
sliresinin, hata sayisinin artisinda oldukca etkili oldugu
sdylenebilinir.

2. Yansitici (Reflektif-dlsinsel): Yansitici biligsel
stile sahip bireyler ise yavas tahmin edici olarak
tanimlanmaktadir. Yavas tahmin edici bireyler ile
yapilan arastirmada yansitici gocuklarin, sorulara cevap
vermeden 6nce olasi alternatif cevaplarinida disindukleri
ve bunun sonucunda distinme sirelerinin uzadidi, hata
sayilarinin ise azaldigi gortlmektedir (Gargallo, 1993).
Ayrica yansiticl bireylerde goézlenen yavas tahmin edici
ozelligin yaraticihk asamalarina olumlu katki sagladigi
goritlmektedir (Rosy, 2016).

Cocuklarin biligsel stillerini tespit etmek amaciyla yapilan
arastirmada 201 c¢ocuda, Benzer Sekilleri Eslestirme
Testi uygulanmisti.  Test sonuglari dogrultusunda

yansitici biligsel stile sahip gocuklarin akademik yeterlilik
puanlarinin dirtisel c¢ocuklara gore daha yilksek
oldugu sonucuna ulasilmaktadir (Gargolla, 1993).
Yansitici gocuklarin akademik yeterliligindeki gelismislik
dizeyleri ise yansitici gocuklarin disinme sureglerini
etkin  kullanmalari  dogrultusunda aciklanmaktadir
(Rozencwajg ve Corroyer, 2005).

48-72 ayhk gocuklarin biligsel stilleri ise Wright (1971)
tarafindan gelistirilen Kansas Okul Oncesi Cocuklar
icin Duslnsellik-ictepisellik Olcedi (KRISP) ile tespit
edilmektedir. Olgek, okul éncesi dénem g¢ocuklarinin
hata sayilari ve cevap verme sirelerine gbére gocuklarin
bilissel stillerinin belirlemektedir.

Bakim veren roli olarak gergeklesen baba
katiiminin ise biligssel stiller Gzerinde oldukga etkili
oldugu dustUnilmektedir.  Yapilan arastirmada baba
katiliminin artmasi sonucunda gercgeklesen baba-gocuk
etkilesimleri ile gocuklarin duygusal, sosyal ve akademik
gelisimlerinde anlamli iliskilere rastlaniimaktadir (Glleg
ve Kavlak, 2015). Ayrica baba katiliminin olumlu
etkilerini arttirmada erken doénemde gergeklesen
baba katiliminin etkisi oldukga dnemlidir. Konuyla ilgili
olarak gercgeklestirilen arastirmada, dogum siirecine
katilan ve emzirme sirecinde eslerine duygusal destek
veren babalarin, bakim veren rolline karsi daha istekli
olduklan ve gocuklarinin ihtiyaglarina karsi daha duyarli
olduklar goérilmektedir (Sherriff, Hall ve Panton, 2014).

Baba katihmi badlaminda baba-cocuk etkilesiminin
yetersizliginde ise cocuklarin bilissel ve sosyal
gelisimlerinde bazi aksakliklara rastlanildigi yapilan

arastirmalar kapsaminda dederlendirilmektedir (Dearden
ve ark., 2013; Culpin, Heron, Araya, Melotti, ve Joinson,
2013; Ishida, 2010; Luo, Wang ve Gao, 2012).

1.4. Baba Katiliminin Oniindeki Engel: Toplumsal
Cinsiyet Rolleri Baglaminda Annelik ve Babalik
Roliiniin Tarihsel Siireci

Annelik ve babalik rol tanimlarinin yasanan kultlrel
dedisimler ile farklilasarak yeniden tanimlandigi
gorilmektedir (Seker ve Ugan, 2016). Yasanilan kulttrel
dedisimler ile incelenen annelik ve babalik rolleri,
insanlarin topluluk iginde yasamalar ile baslamaktadir.
Ilk kez topluluk iginde vyasayan insanlar, sayisal
ustunlUklerini yasamsal varliklarini korumada bir tr gl
unsuru olarak kabul etmekteydi. (Kaplan, 2006). Sayisal
Usttnltk igin gerekli olan neslin devamliligini saglama
bilgisi ise go6zlenebilirlik agisindan yalnizca gebelik ve
kadin bedeni odaginda gelismekteydi (Guler ve Ulutak,
1993).

Insan nesli, tarihsel siiregler icerisinde birgok bilissel ve
kiltirel kazanim elde etmistir. Bilissel bir kazanim olarak
dederlendirilen neslin devamindaki erkek cinsiyetinin
biyolojik 6nemi konusu ise toplumsal dlzeydeki
Ustinlik ve sayginlik kazaniminin erkek cinsiyeti
ile sinirlanmasina ve hegemonik erkeklik algisinin
olusmasina neden olmustur (Demren, 2003). Hegemonik
erkek algisi ile olusan yeni toplumsal yapidaki babalarin
ve erkeklerin ev, es, cocuk ve akrabalari Uzerinde
baski ve siddet yoOneliminde bulunduklari ve babalik
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rol algilarinin da baski ve siddet davraniglari temelinde
belirginlestigi gorilmektedir. Konuyla ilgili olarak yapilan
arastirmada baski ve siddet vurgusu ile yapilandirilan
babalik rollintin, gocuk ile baba arasindaki duygusal
etkilesimi engelledigi, bu engel sonucunda babalarin
gocuklarinin  bakim ve duygusal ihtiyaglarina karsi
duyarhlik gelistiremedigi gézlenmektedir (Pontes, Osoério
ve Alexandrino, 2009). Hegemonik toplumsal yapinin
sonucu olarak kadinin sarsilan toplumsal sayginlidi ise
birinci dalga feminist hareketlerin baslamasiyla degisim
ve dontsim gostermektedir. 19. ylzyila gelindiginde 1.
dalga feminist hareketleri ile biling kazanan kadinlarin,
sayginhklarini artik tremeden dedil, ev disi Uretim
yasamina katki sadlayarak kazanmaya basladiklari
gorilmektedir (Zeybekoglu, 2013).

1970°li yillar ekonomik ve kdllttrel alanda pek cok
dedisimi beraberinde getirmistir. Ayni zamanda bu
dedisim hareketleri kadinlarin esit kosullardaki yasam
haklarina sahip olmalari konusundaki teorik ve pratik
calismalara da ortam hazirlamisti. Bu calismalar ile
yayginlk kazanan ikinci dalga feminist kadin hareketleri,
ayni zamanda cinsiyet boyutundaki toplumsal cinsiyet
esitsizligi konusunu tekrar giindeme getirmistir. Cinsiyet
esitsizligi baglaminda tartisilmaya baslayan annenin ev
ici bakim sorumlulugunun Ucretlendirilmesi ise gocuk
bakim sorumlulugunun yalnizca anneye ait olma go6rtsu
de dolayl olarak zayiflatmaktadir (Battn, 2010).

Cinsiyet esitsizligi ile ilgili olarak incelenen geleneksel
annelik roll ise cocuk bakim sorumlulugunu yalnizca
anne ile sinirlamaktadir. Bu baglamda distnialdaginde,
geleneksel annelik rollnin ayni zamanda cift yonlu
ortak ebeveynlik anlayisini da engelledigi sonucuna
ulasilmaktadir (Buchanan, 2013). Cinsiyet esitsizliginin
ortadan kaldirilmasinda 6nemli etkilere sahip olan gift
yonli ortak ebeveynlik anlayisi ise cocugun fiziksel,
duygusal ve ekonomik ihtiyaglarinin anne ve baba
tarafindan ¢ift yonli olarak karsilanmasi gerektigini
vurgulamaktadir. Anne ve babanin cift yonlt ortakhidi
ile gergeklesen ebeveynlik anlayisinin desteklenmesinde
birgok unsurun bir arada gergeklesmesi gerekmektedir.
Bu unsurlar arasindaki en o6nemli etkinin ise aile
geliri ile saglanan ekonomik duzey artisi oldugu
gorilmektedir. Aile geliri ile saglanan ekonomik artistaki
en 6nemli unsurun kadin istihdami oldugu goérilmektedir
(Ozaydinlik, 2014). Istihdamda cinsiyet esitliginin
saglanmasi ile artis gosteren aile gelirinin, cift yonla
ortak ebeveynlik anlayisinin yayginlasmasinda da
anlaml etkilere sahip oldugu gorulmektedir (Panter ve
ark., 2014; Simonardéttir, 2016). Ayni zamanda cinsiyet
esitligi ile saglanan gelir artisinin, babalarin ekonomik
sorumluluklar Gzerinde azaltici etkilere sahip oldugu
sOylenebilir. Bu baglamda duslintldiginde aile gelir artisi
ile ekonomik sorumlulugu azalan babalarin, gocuklarinin
bakim ve duygusal ihtiyaclarini karsilamak igin gerekli
olan slire ve olanaklara da sahip olduklari gérilmektedir
(Sahin ve Ozbey, 2009).

2. YOntem

Bu bélimde; arastirmanin modeli, galisma grubu, veri
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toplama araglari, verilerin toplanmasi ve verilerin analizi
ile ilgili bilgiler yer almaktadir.

2.1. Arastirma Modeli

48-72 aylik gocuklarin bilissel stilleri ile baba katilimi
arasindaki  iliskinin  belirlenmesi  hedeflenen  bu
arastirmada, iliskisel tarama modeli kullaniimistir.

2.2. Calisma Grubu

Arastirma kapsaminda 48-72 aylik gocuda sahip baba
ve cocuklarindan toplanan veriler, 2016-2017 egitim-
dgretim doneminde Istanbul ili Pendik ilcesine bagh
devlet okullarinin anasiniflari ve bagimsiz anaokullarinda
egitim goren 239 cocuk ve babalarindan olusmaktadir.

2.3. Veriler ve Toplanmasi

Arastirma uygulamasi icin Maltepe Universitesi’nden
etik kurul izni ve Istanbul il Milli Egitim Mudirligi’nden
uygulama izni alinarak (Tarih: 10.05.2017, Evrak No:
6345126), etik kurul islemleri tamamlanmistir. izin
islemlerinin tamamlanmasi ile Istanbul Pendik ilgesine
bagli devlet okullarinin (Mahir iz ilkokulu, Fatma Gdzen
Ilkokulu ve Merkez ilkokulu) anasinifi ve Marmara Koleji
Bati Anaokuluna gidilmistir. Okul mudurleri ve anasinifi
ogretmenleri ile bilgilendirme toplantilari yapilarak
belirlenen saat ve ginlerde siniflarda uygulamalar
gercgeklestirilmistir. Demografik Bilgi Formlari ve Baba
Katilim Olgedi ise kapali zarflarin numaralandiriimasi ile
sinif 6gretmenleri aracilifinda babalara gonderilmistir.
Arastirma kapsaminda c¢ocuklardan toplanan veriler,
ortalama 20 dakika slren uygulamalar ile anaokullarinin
sinif ortaminda, arastirmaci tarafindan uygulanmistir.
Babalara uygulanan Demografik Bilgi Formlari ve Baba
Katihm Olcegi (BAKO) uygulamasi ise kapali zarflarin
numaralandiriimasi ile isimsiz olarak evlere génderilmis
ve yine zarflarin kapali olarak geri gdnderilmesi ile
arastirmaciya teslim edilmistir. Calisma kapsaminda
ilk olarak babalarin verileri toplanmistir. Bu kapsam
dogrultusunda babalar, Baba Katilim Olcegi'ne yanit
vermislerdir. Babalardan toplanan verilerin ardindan
cocuklarin hata sayisi ve dislinme sirelerini 6lgmek
amaciyla cocuklara Kansas Okul Oncesi Cocuklar
icin Dusunsellik-Ictepisellik Olgedi Form-A (KRISP-A)
uygulanmistir.

2.3.1. Kansas Okul Oncesi GCocuklar 1igin
Diisiinsellik-ictepisellik Olcedi Form-A (KRISP)

Galisma kapsaminda okul éncesi gocuklarin hata sayisi
ve disliinme sirelerini tespit etmek amaciyla Wright
(1971) tarafindan gelistirilmis olan KRISP-A Formu
kullanilmistir. Wright (1971) tarafindan gelistirilmis olan
bu 6lgme araci gocuklarin hata sayisi ve cevap verme
stiresi puanlarini gézeterek onlarin hizli dogrucu, yavas
dogrucu, hizli yanlisgi ve yavas yanlisci olarak kategorilere
ayrilmasini saglamaktadir. Bu galisma kapsaminda
cocuklarin hata sayisi ve dustnme strelerini belirlemek
amaciyla toplamda KRISP-A formu kullaniimistir. Bu test
kapsaminda ilk olarak testin nasil yapilacagi cocuklara
ayrintilh olarak anlatilmakta, ardindan gocuklara 10 ayri
sekil gosterilmekte ve onlarin yanitlari alinmaktadir.
KRISP-A formunun gecgerlik ve glvenirlik calismalari
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Seger, Sari ve Olcay (2006) tarafindan yapilmistir.
Analizler sonucunda testin ylksek dlizeyde kapsam
ve goriints gecerligine, ylksek dizeyde puanlayici ve
test-tekrar test glvenirligine sahip oldugu sonucuna
erisilmistir.

2.3.2. Baba Katilim Olgegi (BAKO)

Simsiki ve Sendil (2014) tarafindan 3-6 yaslari arasinda
cocugu olan babalarin baba katilimlarini degerlendirmek
amaci ile gelistirilmis olan 37 maddelik bu dlgme araci
“Keyfi Mesguliyet”, “ilgi ve Yakinlk” ve “Temel Bakim”
seklinde adlandirilan 3 alt boyuttan olusmaktadir. “"Keyfi
Mesguliyet” (17 madde) olarak adlandirilan ilk alt boyut
babanin gocukla birlikte gerceklestirdigi serbest zaman
aktivitelerini ve gocukla birlikte oynanan gesitli oyunlari
kapsamaktadir. 12 maddeden olusan ve “lgi ve Yakinlik”
olarak adlandirilan ikinci alt boyut ise gocugun yasadigi
seylerle ilgili ve duyarli davranmak, cocuda soézel ya da
fiziksel sevgi gostermek gibi aktiviteleri kapsamaktadir.
“Temel Bakim” (8 madde) olarak adlandirilan son alt
boyut ise cocugun gunltk ihtiyaglarinin giderilmesi
ve fiziksel bakiminin sadlanmasini temsil eden cesitli
aktiviteleri kapsamaktadir. 5’li Likert tipinde (1=Her
Zaman Boyledir, 5=Hi¢ Boéyle Dedildir) yanitlanan
BAKO'niin alt boyutlarina iliskin Cronbach’s alpha ic
tutarhk glvenirlik katsayilari “Keyfi Mesguliyet” igin
.89, “Temel Bakim” igin .83 ve “llgi ve Yakinlik” igin
.85 olarak hesaplanmistir. BAKO'niin toplam puani igin
hesaplanan Cronbach’s alpha i¢ tutarlik katsayisi ise .92
olarak hesaplanmisti. BAKO'niin alt boyutlarina iliskin
test-tekrar test glvenirlik katsayilari “Keyfi Mesguliyet”
icin .92, “Temel Bakim” icin .94, “ilgi ve Yakinlik” igin
.99 ve BAKO toplam puani icin .98 olarak hesaplanmistir.

2.4 Veri Coziimlenmesi ve Yorumlamasi

Arastirma verilerin tamamlanmasi ile elde edilen
veriler, Statistical Package for Social Sciences (SPSS) 20
programina girilmistir. Elde edilen analizler ise arastirma
sonucuna uygun olan istatistik tekniklerinin segilmesi ile
gercgeklestirilmistir.

3. Bulgular

Arastirmadan elde edilen bulgular tablolar halinde
asadida verilmistir.

Tablo 1. “"Baba Katiliminin ‘Keyfi Mesguliyet” Alt Boyutu
ile Cocuklarin KRISP-A Formundan Aldiklari Hata Sayisi
Puanlari Arasindaki iligkiyi Belirlemek Uzere Uygulanan
Pearson Korelasyon Analizi Sonuglari

Degiskenler N r p
Keyfi Mesguliyet

237 0,492** 0,00
KRISP Hata Sayisi

Tablo 1'de gorildagi gibi, “Baba Katiliminin ‘Keyfi
Mesguliyet” Alt Boyutu ile Cocuklarin KRISP-A Formundan
Aldiklari Hata Sayisi Puanlari Arasindaki iliskiyi belirlemek
Uzere uygulanan Pearson Carpim Moment Korelasyon
analizi sonucunda puanlar arasinda istatistiksel acgidan
p<0,05 dlzeyinde pozitif yonde anlamh bir iligki
saptanmistir (r=0,492; p<0,05).

Tablo 2. “"Baba Katiliminin ‘Keyfi Mesguliyet” Alt Boyutu
ile Cocuklarin KRISP-A Formundan Aldiklar Tepki Siresi
Puanlar Arasindaki Iliskiyi Belirlemek Uzere Uygulanan
Pearson Korelasyon Analizi Sonuglari

Degiskenler ] r p

Keyfi Mesguliyet

237 0,025
KRISP Tepki Siiresi

0,705

Tablo 2'de goérildigu gibi, “Baba Katiliminin ‘Keyfi
Mesguliyet” Alt Boyutu ile Cocuklarin KRISP-A Formundan
Aldiklari Tepki Suresi Puanlari Arasindaki iliskiyi belirlemek
lzere uygulanan Pearson Carpim Moment Korelasyon
analizi sonucunda puanlar arasinda istatistiksel agidan
p<0,05 dizeyinde anlamh bir iliskinin bulunmadigi
goralmustar (r=0,025).

Tablo 3. Baba Katiliminin “Keyfi Mesguliyet” Alt
Boyutundan Alinan Puanlarinin Cocuklarin Cinsiyetine
Gore Farklilasip Farklilasmadigini Test Etmek Amaciyla
Tamamlanan Iliskisiz Grup T-Testi Sonuglari

t testi

Puan

Gruplar N

Kiz 107 41,73 1387 1,34
Keyfi

i -0,663 233 0,50
Mesguliyet

Erkek 128 4294 1390 1,22

Tablo 3'te go6raldigl gibi, “Baba Katiliminin ‘Keyfi
Mesguliyet” Alt Boyutundan alinan puanlarin gocuklarin
cinsiyetine goére farklilagip farklilasmadigini test etmek
amaciyla tamamlanan iliskisiz grup t-testi sonuglarina
gore gruplarin aritmetik ortalamalari arasindaki farkin
istatistiksel olarak anlaml olmadigi sonucuna ulasiimistir
(p<0,05).

Tablo 4. “"Baba Katiliminin ‘ilgi ve Yakinhk” Alt Boyutu
ile Cocuklarin KRISP-A Formundan Aldiklari Hata Sayisi
Puanlari Arasindaki Iliskiyi Belirlemek Uzere Uygulanan
Pearson Korelasyon Analizi Sonuglari

Degiskenler N r 1]
ilgi ve Yakinlik

237 0,547 0,00
KRISP Hata Sayisi

Tablo 4’de gérildigu gibi, “Baba Katiiminin “ilgi ve

Yakinlik’” Alt Boyutu ile gocuklarin KRISP-A Formundan
Aldiklari Hata Sayisi Puanlari arasindaki iliskiyi belirlemek
Uzere uygulanan Pearson Carpim Moment Korelasyon
analizi sonucunda puanlar arasinda istatistiksel agidan
p<0,05 dilzeyinde pozitif ydnde anlamli bir iligki
saptanmistir (r=0,547; p<0,05).
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Tablo 5. Baba Katiiminin “ilgi ve Yakinlk” Alt Boyutu
ile Cocuklarin KRISP-A Formundan Aldiklari Tepki Siresi
Puanlar Arasindaki iliskiyi Belirlemek Uzere Uygulanan
Pearson Korelasyon Analizi Sonuglari

Degiskenler N r p

ilgi ve Yakinlk

. 237 -0,048
KRISP Tepki Siiresi

0,466

Tablo 5te de gérildigu gibi, “Baba Katiliminin ‘llgi
ve Yakinlik” Alt Boyutu ile KRISPA Formundan Aldiklar
Tepki Sdresi Puanlari Arasindaki iliskiyi belirlemek Gzere
uygulanan Pearson Garpim Moment Korelasyon analizi
sonucunda puanlar arasinda istatistiksel agidan p<0,05
dizeyinde anlamh bir iliskinin olmadidi tespit edilmistir
(r=-0,048).

Tablo 6. “"Baba Katiiminin ilgi ve Yakinhk” Alt
Boyutundan Alinan Puanlarinin Cocuklarin Cinsiyetine
Gore Farklilasip Farklilasmadigini Test Etmek Amaciyla
Tamamlanan Iliskisiz Grup T-Testi Sonuglari

t testi

Gruplar

Kiz 107 17,28 5,02 0,48
ilgi ve

-2,183 230,777 0,03
Yakinhk

Erkek 128 1895 6,64 0,58

Tablo 6'da da gérildigi gibi, “Baba Katihminin ‘llgi
ve Yakinhk” Alt Boyutundan alinan puanlarin gocuklarin
cinsiyetine goére farklilasip farkhlasmadigini test etmek
amaciyla tamamlanan iliskisiz grup t-testi sonuglarina
gbre gruplarin aritmetik ortalamalari arasindaki farkin
istatistiksel olarak anlamli oldugu sonucuna ulasiimistir
(p<0,05). Analiz sonuglarina gére “llgi ve Yakinlik”
Alt Boyutu kapsaminda erkek cocuklarin puanlari kiz
cocuklarin puanlarindan anlamli bir bigimde ylksektir.

Tablo 7. “Baba Katiliminin ‘Temel Bakim” Alt Boyutu
ile Cocuklarin KRISP-A Formundan Aldiklari Hata Sayisi
Puanlari Arasindaki iliskiyi Belirlemek Uzere Uygulanan
Pearson Korelasyon Analizi Sonuglar

Degiskenler

Temel Bakin

237 0,477** 0,00
KRISP Hata Sayisi

ORIGINAL ARTICLE-ARASTIRMA

Tablo 7'de de sunuldugu gibi, “Baba Katiliminin ‘Temel

Bakim” Alt Boyut ile gocuklarin KRISP-A Formundan
Aldiklari Hata Sayisi Puanlari arasindaki iliskiyi belirlemek
lzere uygulanan Pearson Carpim Moment Korelasyon
analizi sonucunda puanlar arasinda istatistiksel agidan
p<0,05 dlizeyinde pozitif yénde anlamh bir iligki
saptanmistir (r=0,477; p<0,05).

Tablo 8. "Baba Katiliminin ‘Temel Bakim” Alt Boyutu
ile KRISP-A Formundan Aldiklari Tepki Siresi Puanlari
Arasindaki iliskiyi Belirlemek Uzere Uygulanan Pearson
Korelasyon Analizi Sonuglari

Degiskenler N

Temel Bakim

237 0,022
KRISP Tepki Siiresi

0,740

Tablo 8'de de goruldigu gibi, “Baba Katiiminin ‘Temel
Bakim” Alt Boyutu ile KRISP-A Formundan Aldiklari
Tepki Suresi Puanlari Arasindaki iliskiyi belirlemek lzere
uygulanan Pearson Carpim Moment Korelasyon analizi
sonucunda puanlar arasinda istatistiksel agidan p<0,05
dlizeyinde anlamh bir iliskinin olmadidi tespit edilmistir
(r=0,022).

Tablo 9. “"Baba Katiliminin ‘Temel Bakim” Alt
Boyutundan Alinan Puanlarinin Cocuklarin Cinsiyetine
Gore Farklilasip Farklilasmadigini Test Etmek Amaciyla
Tamamlanan iliskisiz Grup T-Testi Sonuglar

ttesti

Gruplar N

Kiz 107 2226 7,38 0,71

Temel
-0,35 233 0,72
Bakim

Erkek 128 2260 7,75 0,68

Tablo 9'da da goéruldaga gibi, “Baba Katiliminin ‘Temel
Bakim’ Alt Boyutundan alinan puanlarin g¢ocuklarin
cinsiyetine goére farklilasip farklilasmadigini test etmek
amacliyla tamamlanan iliskisiz grup t-testi sonuglarina
gbre gruplarin aritmetik ortalamalari arasindaki farkin
p<.05 dlzeyinde istatistiksel olarak anlamli olmadigi
sonucuna ulasiimistir.

4. Tartisma

Bu boélimde arastirma ile elde edilen sonuglar
alanyazin  kapsaminda tartisilmistir.  Arastirmanin
sonuglari dederlendirildiginde, Baba Katiliminin “Keyfi
Mesguliyet” Alt Boyutu ile hata sayisi puanlari arasindaki
iliskinin istatistiksel olarak anlamli oldugu, tepki suresi
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puanlari ile iliskisinin ise anlamh olmadigr bulunmustur.
Arastirmada babalari ile oyun oynayan ve serbest
zaman etkinliklerine katilan gocuklarin, daha dustk hata
sayisi puanlari elde ettikleri gérilmektedir. Hernandez
ve Coley (2007) tarafindan yapilan arastirmada,
gocuklarin bilissel gelisimlerinin desteklenmesinde baba
katilimlarinin anlamli etkilerine rastlaniimaktadir. Bir
baska arastirmada ise baba katilimina sahip gocuklarin,
okul uyumlarinin digerlerine gére daha olumlu oldugu
sonucuna ulasilmaktadir (Wilson ve Prior, 2011).
Arastirmada “Keyfi Mesguliyet” Alt Boyutu ile tepki stresi
puanlarinin istatistiksel olarak anlamli olmadigi sonucuna
ulasilmaktadir. Bu sonucun elde edilmesinde KRIPS-A
Formu uygulamasi sirasinda cocuklarin kaygilandigi,
gbdzlemlenen kaygi diizeyinin ise Baba Katiliminin “Keyfi
Mesguliyet” Alt Boyutundan daha fazla etkili oldugu
diasunulmektedir.

Arastirmada ayrica “"Baba Katiliminin ‘Keyfi Mesguliyet”
Alt Boyutu ile gocuklarin cinsiyetleri arasinda anlamlh
iliski saptanmamistir. Arastirma bulgusunu destekleyen
bir arastirmada okul Oncesi donemde c¢ocudu olan
babalarin, aile katiim etkinliklerinde cinsiyete goére
dedisen anlamli bir farkliliga rastlanilmadigi sonucuna
ulasilmaktadir (Sahin ve Demiriz, 2014). Baba katilimi
ile cinsiyet iligskisini arastiran bir baska calismada ise
farkli sonuglara ulasilmaktadir. Arastirmada, cinsiyet
dediskeninin baba katilimini etkilemesi UGzerine anlamli
sonuglara ulasiimaktadir. Bu anlamli dlzey etkisi,
babalarin kitapgiya gitme etkinliklerini daha c¢ok
erkek cocuklari ile gerceklestirmeleri dogrultusunda
gortlmektedir (Tutkun ve Sahin, 2016). Kitapgiya
giderek yapilan biligsel yatinmin kiz gocuklarina degil
de daha c¢ok erkek cocuklarina yapilmasi ise toplumsal
cinsiyet temelli kalip yargilar ile iliskilendirilebilir. Tutkun
ve Sahin (2016) ‘in arastirmasi ile elde edilen sonucun,
arastirma bulgularini  desteklemedigi goérilmektedir.
Arastirmanin “Keyfi Mesguliyet” Alt Boyutunu igeren
maddelerin, 10 aktivite maddesi ile olustugu, Tutkun ve
Sahin (2016)’ in arastirmasinda ise tek bir aktivite ile bu
sonuca ulasildigi géralmektedir.

Arastirma bulgularinda “Baba Katihminin ‘ilgi ve
Yakinlik” Alt Boyutu ile hata sayisi puanlari arasinda
istatistiksel olarak anlaml iligkilere rastlanildigi, tepki
stresi puanlarinda ise anlamli iliskilere rastlaniimadigi
gorulmektedir. Bu sonug baglaminda cocuklarin hata
sayllarinin azaltiimasinda “ilgi ve Yakinlik” igeriginde
gerceklesen baba katiliminin, olumlu katkilara sahip
oldugu gorust desteklenmektedir. Baba katihimi ile ilgili
olarak yapilan arastirmada, yakinlik odaginda gergeklesen
baba katiliminin, ¢ocuklarin akademik basarilarini
olumlu olarak etkiledigi sonucuna ulasiimaktadir (Fagan
ve llglesia, 1999). Ayrica psikolojik iyi olusun, biligsel
gelisim icin oldukca ©6nemli oldugu dustnilmektedir.
Bu badlamda, 6zerk benlik yénetimi ve duygusal iyi
olus o6zelliklerinin, biligssel gelisim icin anlamli etkilere
sahip oldugu go6risl, arastirma bulgular kapsaminda
desteklenmektedir (Kocayoriik, 2012). Flourive Buchanan
(2002)'nin arastirmasinda ise babalarindan yakinhk ve
ilgi gbren gocuklarin, yasam doyumlarinin daha olumlu

oldugu sonucuna ulasiimaktadir. Kuzucu ve Ozdemir
(2013)’in arastirmasinda ise baba katilimi ylksek olan
ergenlerde daha az saldirganlik davraniglarina rastlandigi
ve bu cocuklarin depresyon yo6nelimlerinin dider
cocuklara gére daha disuk oldugu gorulmektedir. Ayrica
ayni arastirmada, baba katiliminin benlik saygisi lizerinde
olumlu etkiye sahip oldugu sonucuna da ulasiimaktadir.
Idemudia, Moamogwe ve Maepa (2016)'nin baba
yoksunlugu ile ilgili yaptigi arastirmada, babalar ile
yakinlk kuramayan Guney Afrikali ergenlerde, daha fazla
sosyal uyum bozukluklarina rastlandigi gorilmektedir.
Arastirmanin tepki slresi puanlari ile ilgli sonucunda ise
yine KRIPS-A Formu uygulamasi sirasinda gézlemlenen
kaygi diizeyinin oldukga etkili oldugu distntlmektedir.

Arastirma sonucunda, “Baba Katiiminin ‘ilgi ve
Yakinhk” Alt Boyutu ile gocuklarin cinsiyetleri arasinda
anlamh farklihklara rastlaniimaktadir. Cinsiyet ile ilgili
farkhliklara erkek cocuklardan elde edilen puanlarin
ylksekligi ile ulagilmaktadir. “ilgi ve Yakinlik” ile
ilgili katilimlarin, yalnizca anne-kiz gocuk ve baba-
erkek cocuk arasinda gergeklesebilecegine iliskin kalip
yargilarin etkisi ile ulasildigi dusltnilmektedir. Konuyla
ilgili olarak Ishii Kuntz’'un (1994) yaptigi arastirmada,
Japon babalarin kiz gocuklari ile daha fazla etkilesimde
bulunduklari, erkek cocuklari ile daha az etkilesimde
bulunduklari gorilmektedir. Japon babalarin erkek
cocuklari ile daha az etkilesimde bulunmalari, otoriter
babalik rollerini erkek gocuklarina daha fazla yansitmalari
ile iliskilendirilmektedir. Benzer bulgulara ulasilan bir
baska arastirmada, okul 6ncesi dénem cocuguna sahip
babalarin, kiz cocuklari ile daha fazla etkilesimde
bulunduklari gérilmektedir (Driscoll ve Pianta, 2011).
Hair ve arkadaslarinin (2003) arastirmasinda ise farkl
bulgulara ulasiimaktadir. Arastirmada, 12-13 ve 14
yas cocuklarina sahip babalarin erkek g¢ocuklariyla
olan bire bir etkilesimlerinin kiz gocuklarina gére daha
fazla oldugu gorulmektedir. Simsiki ve Sendil (2014)'in
arastirmasinda ise baba-gocuk arasinda gergeklesen
olumlu etkilesim slreglerinde cinsiyete yonelik anlamli
farkhliklara rastlanilmamaktadir. Konuyla ilgili yapilan
arastirma sonuglarinin  farkhlasmasinda, arastirma
gruplarindaki yas duzeylerinin oldukca 6nemli oldugu
dusinutlmektedir. Genellikle ergenlik 6ncesi gocuda
sahip babalarin, ilgi odakli baba katilimlarinda cinsiyet
etkisinin gozlenmedigi fakat ergenlik dénemi ile birlikte
cinsiyet etkisinin anlaml dizeyde arttigi soylenebilinir.

Arastirmada “Baba Katiliminin *Temel Bakim” Alt Boyutu
ile cocuklarin hata sayisi puanlar arasinda istatistiksel
olarak anlamli iliskilere rastlanildigi, tepki siresi
puanlarinda ise anlamli iliskilere rastlaniimadigi sonucuna
ulasiimaktadir. Arastirma bulgulari dogrultusunda hata
sayisi puanlarindaki azalmanin, baba katiliminin olumlu
etkileri sonucunda goézlendigi so6ylenebilir. Temel bakim
icerigindeki baba katihminin desteklenmesinde ise
ortak ebeveynlik tutumunun oldukca 6nemli oldugu
disindlmektedir. Konuyla ile ilgili olarak yapilan
arastirmada, okul basarisi ve akademik motivasyon
artisinda, temel bakim igeriginde gergeklesen baba
katiiminin anlamh etkilere sahip oldugu gorulmektedir
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(Flouri ve Buchanan, 2004). Arastirmanin tepki stresi
puanlari ile ilgili sonucu ise, cocuklarda gbzlemlenen
kaygi dizeyi artisi ile iliskilendirilebilir.

Arastirmada “"Baba Katiliminin ‘Temel Bakim’ Alt Boyutu
ile cocuklarin cinsiyeti arasinda anlamh farkliliklara
rastlanilmadigi  gorilmektedir. Arastirma sonucuna
etki eden en 6nemli unsurun, annelerin ev disi Uretim
yasamina katilimi ile etkinligi azalan toplumsal cinsiyet
temelli kalip yargilarin anlamli etkisi ile go6zlendigi
disunidlmektedir. Konuyla ilgili yapilan arastirmada
cinsiyet degiskeninin, “Temel Bakim” Alt Boyutuna iliskin
baba katiliminda anlamli bir fark yaratmadigi sonucuna
ulasiimaktadir (Simsiki ve Sendil, 2014). Benzer bulgulara
ulasilan bir baska arastirmada da okul 6ncesi dénem
cocuguna sahip babalarin, baba katilimlarinda cinsiyet
dediskeninin 6nemli bir etki yaratmadigi gérilmektedir
(Dubowitz ve ark., 2001).

Baba Katilimi ile vyapilan arastirmalar genellikle
“Keyfi Mesguliyet” ve *“ilgi ve Yakinlk” Alt Boyutu
icerigindeki maddeler kapsaminda yapilmaktadir. Bu
nedenle, Baba Katiliminin “Temel Bakim” Alt Boyutu
detayli olarak incelenememektedir. Temel Bakim
ile ilgili yapilan sinirh arastirmalarda, baba katilm
puanlarinin oldukga distk oldugu g6ze carpmaktadir
(Cildir, Karakog ve Karaca, 2014). Cildir, Karakog ve

Karaca (2014)'nin arastirmasindan elde edilen en
o6nemli bulgulardan biri de babalarin bakim verme
konusundaki yetersizlik inanglaridir. Babalarin bakim

verme konusunda gelistirdikleri yetersizlik inanglarinda,
toplumsal cinsiyet rollerine iliskin kalip yargilarin dnemli
etkisi oldugu duslintlmektedir. Bakim verme becerisinin
kadinlarin dogustan getirdikleri ve yalnizca kadinlara
06zgl gelisen bir beceri olduguna inanilan goris, yapilan
arastirma kapsaminda desteklenmemektedir. Bakim
verme etkinligi ile ilgili olarak yapilan arastirmada,
annelerin bakim verme etkinlikleri sonunda bakim
verme ile ilgili hormon salgilarinda anlamli dizey artisina
rastlaniilmaktadir (Esel, 2010; Fleming, Ruble, Krieger
ve Wong, 1997). Babalarin da hormon salgilari oldugu
dusunlldigunde, babalarin bakim verme etkinliginde
bulunmalari ile bakim verme ile ilgili hormon salgilarinda
artis olacadi soylenebilir. Bu arastirma, 48-72 ayhlk
cocuklarin biligsel stillerinde baba katilimi ile gbézlenen
olumlu etkiyi ortaya koymaktadir. Bu sonug baglaminda,
erken donemde uygulanan baba katihm etkinlikleri ile
cocuklarin bilissel stillerinde olusabilecek riskli unsurlarin
hafifletilebilecedi dusiinilmektedir. Arastirmada
cocuklarin biligsel stilleri ile ilgili olarak, baba katilimina
sahip cocuklarin hata sayilarinda anlamh dizeyde
azalma oldugu gorilmektedir. Arastirmanin sonuglari ile
karsilastirilan alan yazimi arastirmalarinda da benzer
bulgulara ulasiimaktadir. Baba katilimi, g¢ocuklarin
bilissel gelisimleri baglaminda dederlendirilen bilissel
stilleri olumlu olarak etkilemektedir. Bu badlamda,
arastirmanin sonuglari ile elde edilen verilerin dogrulugu
da ispat edilmis olmaktadir. Bilissel stili belirleyen
hata sayisinin azalmasinda anlamli etkileri olan baba
katihminin artinlmasi, gocuklarin bilissel gelisimleri igin
oldukga énemlidir.
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5. Oneriler

Erken dénem baba katiliminin gerceklesmesinde dogum
izinlerinin Ucretli olarak uzatilmasi ve bu izinleri Gcretli
olarak uygulanmasi 6énerilmektedir. Ebeveynlik izinlerinin
etkin olarak gergeklesmesinde ise psikolojik danisma
ve rehberlik birimlerinin gelistirecegi motivasyonlarin
oldukga 6nemlioldugu disunllmektedir. Ayrica uygulanan
egitimlerin, is saatleri igerisinde mesai Ucreti kesilmeden
gerceklesmesi saglanabilir. Toplumsal cinsiyet rollerine
iliskin tutumlarin da baba katiiminda anlaml etkilere
sahip oldugu goritlmektedir. Bu baglamda hizmet ici
editimlerde, cinsiyetgi ifadeler ile ilgili bilgilendirmelerin
sik sik glindeme getirilmesi dnerilmektedir. Aile igi yasam
alanlarinda ise gocudun fiziksel ve duygusal ihtiyaclarini
karsilamada annelerin, babalari destekleyici ifadeler
ile yonlendirmesi oldukga dnemlidir. Bu konuda kamu
alanlarina bilgilendirici afis- poster asilmasi ve televizyon
kanallarinda yayin yapilmasi 6zellikle o6nerilmektedir.
Ayrica aktarim yapacak editimcilerin mutlaka bilimsel
icerikler ile donatilmis baba katihm sertifikalarn ile
aktarim yapmalari dnerilmektedir.

Onam bilgisi: Onam formu sunulmustur.
Etik kurul onayi: Etik kurul onay! sunulmustur.
Cikar gcatismasi: Cikar gatismasi bulunmamaktadir.

Finansal destek: Finansal destek bulunmamaktadir.

Tesekkiir: Bu calisma, Istanbul Maltepe Universitesi
Sosyal Bilimler Enstitiisiinde Eyliil 2018 tarihinde basariyla
savunulmus olan yliksek lisans tezi g¢alismasindan
tretilmistir.
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DENEYSEL ETKILERi
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Abstract

Emerging research demonstrates that acute exercise can improve neutral-based and emotional memory function. The present
study extends this emerging line of inquiry by examining the effects of acute exercise on non-emotional prioritized information.
A parallel-group, randomized controlled experiment was conducted. The experimental group exercised for 15 minutes, while the
control group engaged in a seated, time-matched task. Afterward, participants completed a prioritized memory task, involving an
immediate and delayed memory recall. There were no significant main effects for time (F=2.10, p = 0.15, y?p=0.05), main effect for
group (F=0.46, p = 0.50, n?p=0.01), time by group interaction (F=0.64, p = 0.42, n?p=0.01), content by group interaction (F=2.07,
p = 0.15, »2p=0.05), time by content interaction (F=0.43, p = 0.43, n?p=0.02), or time by content by group interaction (F=0.28,
p = 0.59, n?p=0.01). However, there was a main effect for content (F=4.48, p = 0.04, y?p=0.11). That is, collapsed across hoth
the experimental and control conditions, as well as collapsed across immediate and delayed recall, the percent (SD) of content
recalled for the highlighted and non-highlighted text, respectively, was 76.7 (15.7) and 69.4 (23.2) (p = 0.04). Our experimental
findings demonstrate evidence of a prioritized memory effect. We, however, did not demonstrate any evidence of acute moderate-
intensity exercise modulating prioritized memory.

Keywords: cognition; consolidation; emotion; encoding; episodic; physical activity.
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BRIEF REPORT-KISA RAPOR

Aragtirmalar, akut egzersizin ndtral hafiza ve duygusal hafiza islevini gelistirebilecegini gistermektedir. Bu ¢calisma, akut egzersizin
duygusal olmayan bigimde dnciilenmis bilgiler iizerindeki etkilerini inceleyerek bu alani genigletmeyi amaglamaktadir. Paralel
grup desenli randomize kontrollii bir arastirmada deney grubu 15 dakika boyunca egzersiz yaparken kontrol grubu ayni siireyle
oturarak yaptiklari bir gérev yiiriitmiislerdir. Daha sonra, katilimeilar hizli ve gecikmeli hatirlamalari igeren bir énciilenmis hafiza
gérevi tamamlamislardir. Iki grup arasinda siire (F = 2.10, p = 0.15, y?p = 0.05), ana grup etkisi(F = 0.46, p = 0.50, p2p = 0.01), grup
etkilegimi siiresi (F = 0.64, p = 0.42, n’p = 0.01), grup etkilesimi igerigi (F =2.07, p = 0.15, ?p = 0.05), igerik etkilegsimi siiresi (F =
0.43, p = 0.43, y?p = 0.02) veya gruba gdre igerik etkilesimi (F = 0.28, p = 0.59, y?p = 0.01) agisindan anlamli fark bulunmamigtir.
Ancak, igerik icin anlamli bir farklilik saptanmistir (F = 4.48, p = 0.04, y2p = 0.11). Hem deney hem de kontrol gruplarinda anlik ve
gecikmeli hatirlamada bozulma olsa da gruplar arasi fark istatistiksel olarak anlamlidir, vurgulanan ve vurgulanmayan metin igin
hafizadan geri ¢cagrilabilen igerigin yiizdesi (SD) sirasiyla 76.7 (15.7) ve 69.4 (23.2) olarak bulunmugtur. ) (p = 0.04). Bu deneyin
bulgulari dnciilenen bir hafiza etkisinin varligina isaret etmektedir. Bununia birlikte, akut orta siddette egzersizin dnciilenmig hafiza

iizerine etkisi gdsterilememigtir.

Anahtar Kelimeler: bilis, konsolidasyon; duygu, kodlama; epizodik; fiziksel aktivite.

1. Introduction

Adequate memory function, unquestionably, is of
critical importance for daily function. Among many other
factors (e.g., using mnemonic techniques), prioritizing
information can maintain the volume of information
we learn at a manageable level. Further, prioritizing
information may help to enhance the encoding of that
information, as greater attentional resources may be
used for the prioritized information (Loprinzi, Frith,
Edwards, Sng, & Ashpole, 2018). Given that exercise may
help to facilitate attentional arousal, it is conceivable that
exercise may help to strengthen the effects of prioritized
learning on memory retention (Loprinzi, Ponce, & Frith,
2018).

Emerging research demonstrates that acute exercise
can influence neutral-based memory stimuli (Frith, Sng,
& Loprinzi, 2017; Haynes lv, Frith, Sng, & Loprinzi,
2018; Siddiqui & Loprinzi, 2018; Sng, Frith, & Loprinzi,
2018). We have previously discussed the mechanisms of
this effect elsewhere (Loprinzi, Edwards, & Frith, 2017;
Loprinzi & Frith, 2018; Loprinzi, Ponce, & Frith, 2018).
However, no studies, to date, have examined whether
acute exercise can increase the recall of memories that are
encoded as prioritized information. Some memories, such
as emotionally-charged memories, may be considered
prioritized information. We have recently detailed the
literature on the effects of acute exercise on emotional
memory (Loprinzi, Frith, & Edwards, 2018). Findings are
mixed, with some evidence suggesting a favorable effect
(Loprinzi, Frith, & Edwards, 2018), whereas more recent
work demonstrates a null relationship (Wade & Loprinzi,
2018). The present study extends this emerging line of
inquiry by examining the effects of acute exercise on
non-emotional prioritized information. Thus, the purpose
of this study, written as a brief report, was to examine
the potential augmented effects of acute exercise on
prioritized memory.

2. Materials and Methods
2.1. Study Design

A two-arm, parallel-group, randomized controlled
experiment was employed. Participants were randomized
into one of two groups: an experimental group and a
control group. The experimental group exercised for 15
minutes, while the control group engaged in a seated,

time-matched task. This study was approved by the
authors’ institutional review board and participants
provided written consent prior to study participation.

2.2 Participants

Each group included 20 participants (N=40). This is based
from a power analysis indicating a sample size of 20 would
be needed for sufficient power (d, 0.90; two-tailed a error
probability, 0.05; 1-B error probability, 0.80; allocation
ratio, 1). Recruitment occurred via a convenience-
based, non-probability sampling approach (classroom
announcement and word-of-mouth). Participants included
undergraduate and graduate students between the ages
of 18 and 35 yrs.

Additionally, participants were excluded if they: self-
reported as a daily smoker (Jubelt et al., 2008; Klaming,
Annese, Veltman, & Comijs, 2016); self-reported being
pregnant (Henry & Rendell, 2007); exercised within
5 hours of testing (Labban & Etnier, 2011); consumed
caffeine within 3 hours of testing (Sherman, Buckley,
Baena, & Ryan, 2016); had a concussion or head trauma
within the past 30 days (Wammes, Good, & Fernandes,
2017); took marijuana or other illegal drugs within the
past 30 days (Hindocha, Freeman, Xia, Shaban, & Curran,
2017); or were considered a daily alcohol user (>30
drinks/month for women; >60 drinks/month for men) (Le
Berre, Fama, & Sullivan, 2017).

2.3. Exercise Protocol

The exercise bout involved exercising on a treadmill for
15 minutes. Participants exercise at approximately 70%
of their estimated heart rate max (220-age), which is
considered moderate-intensity exercise (Garber et al.,
2011).

Immediately after the bout of exercise, participants
rested in a seated position for 5 minutes. During this
resting period, they played on-line game of Sudoku
(described below) to prevent boredom. After this resting
period, they commenced the memory assessment, as
described below.

2.4. Control Protocol

Similar to other active control groups (McNerney &
Radvansky, 2015), those randomized to the control group
completed a medium-level, on-line administered, Sudoku
puzzle for 20-minutes. The website for this puzzle is
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located here: https://www.websudoku.com/
2.5. Memory Assessment

Participants completed a prioritized learning task, shown
in Appendix A. This task, which isidentical to other work (Lo,
Bennion, & Chee, 2016), involves reading a four sentence
passage. Specifically, participants were instructed as
follows, “You will be given 7 minutes to memorize the
content of the following story. Your memory of the story
will be tested later. Please pay particular attention to the
content highlighted in yellow as those who remember the
most of it will be entered into a raffle to win a $10 gift
card.” After the 7-minute learning period, participants
completed arithmetic problems for 10 minutes. Following
this 10-minute arithmetic session, an initial memory
recall from the story occurred, which involved the
participant writing down as much of the story as they
could recall. After this initial memory recall, participants
watched a 10-minute video clip from “Season 3 of The
Office Bloopers”. They were instructed to watch this video
clip closely and write down 5 of the funniest things from
the video clip (to keep them engaged on this distractor
task). After this 10-minute video clip period, participants
completed a second memory recall. For both memory
recalls (10- and 20-minute post-learning assessment),
the two outcome measures were the correct proportion
of prioritized (highlighted text) and non-prioritized (non-
highlighted text) words recalled.

2.6. Additional Assessments

Various demographic (e.g., BMI) and behavioral (e.g.,
habitual physical activity) assessments were completed
to ensure that the groups were similar on these
parameters. As a measure of habitual physical activity
behavior, participants completed the Physical Activity Vital
Signs Questionnaire to evaluate time spent per week in
moderate-to-vigorous physical activity (MVPA) (Ball, Joy,
Gren, & Shaw, 2016). Height/weight (BMI; kg/m2) were
measured to provide anthropometric characteristics of
the sample. Lastly, before and at the end of the exercise
and control conditions, heart rate (chest-strapped Polar
monitor, F1 model) was assessed.

2.6. Statistical Analysis

All statistical analyses were computed in Jasp (v. 0.9.2).
A mixed-measures ANOVA was used to compare the
memory score across the two groups and across the
two time periods. One factor was time (immediate vs.
delayed) and the other factor was content (prioritized vs.
non-prioritized). Main effects for time, main effects for
group, main effects for content, time by group interaction,
content by group interaction, time by content interaction,
and time by content by group interactions were evaluated.
Statistical significance was set at an alpha of 0.05. Partial
eta-square (rlzp) was calculated as a measure of effect
size.

3. Results

Table 1 displays the demographic and behavioral
characteristics across the experimental and control
groups. Participants, on average, were 21.1 (1.1) years
of age, with the sample predominately female (95%
female). Notably, there were no demographic or behavioral

differences across the two groups (all P's>0.05).

Table 2 displays the physiological (heart rate) response
to the exercise and control conditions. There was a
significant main effect for time (F=237.0, p <0.001,
r12p=0.86), main effect for group (F=43.3, p <0.001,
q2p=0.53), and a time x group interaction effect (F=252.8,
p <0.001, n*p=0.87). Over the 20-minute control period,
heart rate remained steady (74.5-80.3 bpm), whereas in
the exercise group, it increased from 73.6 bpm (rest) to
136.2 bpm (end of exercise).

Table 3 displays the results for the memory scores. In
the following text, “time” refers to immediate and delayed
memory, “group” refers to exercise or control, and
“content” refers to prioritized vs. non-prioritized content.
There were no significant differences in prioritized or
non-prioritized memory recall across the two groups.
There were no significant main effects for time (F=2.10,
p =0.15, n?p=0.05), main effect for group (F=0.46, p
=0.50, n*>p=0.01), time by group interaction (F=0.64, p
=0.42, q2p=0.01), content by group interaction (F=2.07, p
=0.15, r12p=0.05), time by content interaction (F=0.43, p
=0.43, q2p=0.02), or time by content by group interaction
(F=0.28, p =0.59, n°p=0.01). However, there was a main
effect for content (F=4.48, p =0.04, rlzp=0.11). That
is, collapsed across both the experimental and control
conditions, as well as collapsed across immediate and
delayed recall, the percent (SD) of content recalled for
the highlighted and non-highlighted text, respectively,
was 76.7 (15.7) and 69.4 (23.2) (p =0.04). This is also
graphically shown in Figure 1.

4. Discussion

Acute exercise has been shown to enhance memory
function of neutral stimuli (Frith, Sng, & Loprinzi, 2017;
Haynes Iv, Frith, Sng, & Loprinzi, 2018; Siddiqui & Loprinzi,
2018; Sng, Frith, & Loprinzi, 2018) and emotional stimuli
(Loprinzi, Frith, & Edwards, 2018). No studies, however,
have examined whether acute exercise can enhance non-
emotional prioritized information, which was the purpose
of our experiment. Our main findings are as follows. We
demonstrated evidence of the prioritized paradigm, as
individuals recalled more prioritized text when compared
to non-prioritized text. However, acute exercise did not
enhance this prioritized effect.

Prioritized learning, which can be precipitated by reward,
may be facilitated by many factors, including hippocampal
activity. Following memory encoding, hippocampal
neurons replay sequences of the event, which is thought
to induce physiological strengthening of the engram.
Notably, hippocampal neuronal replay often happens in
reverse, starting with the most recent events and then
playing back the trajectory from that point. For prioritized
learning, there is an increased degree of reverse replay,
ensuing engram stabilization (Ambrose, Pfeiffer, & Foster,
2016; Carr, Jadhav, & Frank, 2011; Singer & Frank, 2009).
Within animal models, this paradigm has been evaluated
in @ movement context. Following maze navigation in
rodents, hippocampal replay occurs concurrently with
the firing of midbrain dopamine neurons (Gomperts,
Kloosterman, & Wilson, 2015). This dopaminergic input
may help to facilitate synaptic consolidation, and in
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turn, memory stabilization (Atherton, Dupret, & Mellor,
2015). We anticipated that acute exercise would enhance
prioritized learning, similar to this reward paradigm, as
acute exercise-induced dopaminergic release is thought
to be a critical mediator of episodic memory function
(Loprinzi, Ponce, & Frith, 2018).

Reward is thought to prioritize memory for events
that are most proximal to the reward and is expected
to depend on post-encoding processes (Gruber, Ritchey,
Wang, Doss, & Ranganath, 2016). Our null findings
regarding exercise and prioritized memory may be a result
of our limited consolidation period (i.e., 10-minutes).
Longer consolidation periods are thought to facilitate a
greater degree of reward replay, and in turn, retroactively
enhance prioritized memories (Braun, Wimmer, &
Shohamy, 2018). Our null results may also be a result
of the exercise intensity level. Higher intensity exercise
will likely have a greater dopaminergic effect (Loprinzi,
Ponce, & Frith, 2018), accompanied by enhanced memory
function (Loprinzi, 2018). Thus, future work on this
novel paradigm should consider addressing these study
limitations.

In conclusion, our experimental findings demonstrate
evidence of a prioritized memory effect. We, however,
did not demonstrate any evidence of acute moderate-
intensity exercise modulating prioritized memory. Given
the novelty of this line of inquiry, there are lots of room for
additional work on this topic. Such work should consider
employing a higher intensity exercise protocol, extending
the delayed assessment period, and consider altering the
exercise temporality, such that the exercise occurs during
the memory consolidation period.

Table 1. Characteristics of the sample.

Variable Exercise Control p-Value
N 20 20

Age, mean years 21.1(1.3) 21.0(0.75) 0.89
Gender, % Female 90.0 100.0 0.15
Race, % non-Hispanic

whito 80.0 95.0 0.15
BMI, mean kg/m2 24.2 (4.5) 24.4(4.8) 0.90
MVPA, mean min/week 154.4 (89.7) 140.5 (83.3) 0.62

BMI, body mass index
MVPA, moderate-to-vigorous physical activity
Values in parentheses are standard deviations

Table 2. Heart rate responses across the conditions.

Variable Exercise  Control Test-Statistic
N
Baseline heart rate, F(time)=237.0, p <0.001,
80.3(15.6) 74.5(17.6)
mean bpm 1°p=0.86
F(group)=43.3, p <0.001,
1°p=0.53
Endpoint heart rate, 136.2 F(time x group)=252.8, p <0.001,
73.6 (16.8)
mean bpm (19.1) 1°p=0.87

Values in parentheses are standard deviations
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Table 3. Memory scores across the experimental
conditions.

Variable Exercise  Control Test-Statistic
Immediate Recall, mean %
Prioritized
. 77.1(15.1) 76.9(17.0) F(time)=2.10, p =0.15, n%=0.05
Information
F(group)=0.46, p =0.50, qu:O.m
Non-Prioritized 661748 748190 F(time x group)=0.64, p =0.42, n°p=0.01
Information 1748 80190 F(content)=4.48, p =0.04, t]zp:0.11
F(content x group)=2.07, p =0.15,
Delayed Recall, mean % %p=0.05
o F(time x content)=0.43, p =0.43, n%,=0.02
Prioritized .
. 77.7 (14.9) 75.1 (17.7)  F(time x content x group)=0.28, p =0.59,
Information
1°p=0.01
Non-Prioritized
64.2(25.9) 72.5(21.3)

Information

Values in parentheses are standard deviations
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Figure 1. Percent of prioritized and non-prioritized
recalled text. Open circles represent individual data, with
solid black line representing the group average.

Appendix A.

Instructions: “You will be given 7 minutes to memorize
the content of the following story. Your memory of the
story will be tested later. Please pay particular attention to
the content highlighted in yellow as those who remember
the most of it will be entered into a raffle to win a $10
gift card.”

Europe’s clothing makers have a new problem. The
shape of the European male has changed. According to
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the latest figures, European men now have slimmer waists
and larger chests than they did in 1933 when the last
measurements were taken. Manufacturers will alter their
designs to make their clothes fit more comfortably and
have promised to update their statistics more frequently
in the future.
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Ethics committee approval: Ethics committee approval
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EXPOSURE WITH VIRTUAL REALITY USE

IN ACROPHOBIA TREATMENT

SANAL GERGEKLIK ILE MARUZ BIRAKMANIN YUKSEKLIK KORKUSU
TEDAVISINDE KULLANIMI

Gokge Vogt ", Baris Metin

Abstract

Acrophobia, is a psychological problem that is in the category of specific phobias, which leads to the deterioration of the functioning
of the individual in business and social life. Exposure, which is one of the most hasic techniques of Cognitive Behavioral Therapy,
is the most useful technique use in the treatment of acrophobia.

This technique suggests that exposure to the feared subject and / or object of the person hecome more likely to control the anxiety as
a result of the familiarization and extinction of the anxiety. This technique can be applied in three ways: In vitro, in vivo and virtual
reality. The aim of this article is to provide information on the exposure with the virtual reality and to compile the researches on its
effectiveness in acrophobia treatment.

Keywords: Exposure, Virtual Reality, Acrophobia, Specific Phobia, Anxiety

0z

Ozgiil fobiler kategorisinde yer alan ve kisinin is ve sosyal hayatindaki islevselliginin bozulmasina yol agan psikolojik bir sorun
olan akrofobi tedavisinde en yaygin gdren tedavi olan Bilissel Davranis¢i Terapinin en temel tekniklerinden biri olan maruz birakma
siklikla kullanilmaktadir. Kiginin korktugu durum ve/ya nesneye maruz birakmanin, kaygi uyandiran nesne veya durumlara karsi
aligma ve kaygidaki sénmenin sonucunda bireylerin kaygilarini kontrol edebilir hale gelecedgini ileri siiren bu teknik; imgeleme (in
vitro), in vivo ve sanal gergeklik (SG) seklinde uygulanabilmektedir. Bu makalenin amaci, sanal gergeklik ile maruz birakma teknigi
ile ilgili bilgilendirme vermek ve akrofobi tedavisinde kullanimindaki etkililigine dair yapilan arastirmalari derlemektir.
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1. Introduction

Psychiatric disorders like post - traumatic stress
disorder; obsessive-compulsive disorder and anxiety
disorders lead to deterioration in most people’s work
and social life. Cognitive Behavioral Therapy (CBT)
which used cognitive and behavioral techniques in the
treatment is the most common and accepted treatment
for these disorders (Hofmann and Smits, 2008). Exposure
is one of the behavioral techniques of CBT. According
to the exposure treatment, the most important step of
managing anxiety is the confrontation with the feared
object, event or object. However, it is normal for the
person to want to avoid the object and / or situation that
he / she is afraid of and avoidance prevents the person
from discovering that the frightening object and / or
situation is not as dangerous as it is actually thought.
Exposure includes confrontation with the situation or
object in which the patient is scared and avoided despite
the difficulty experienced by the patient. Sufficient
exposure to the feared situation or object is thought to
reduce anxiety about the situation as a result of learning.
The exposure process is continued until the person’s
anxiety is reduced. The aim of this article is to provide
information on the exposure with the virtual reality and to
compile the researches on its effectiveness in acrophobia
treatment. Exposure treatment are often applied in a
systematic and guided. First, a list of fear and avoidance
hierarchy, in which the patient is feared and avoided, or
in which the objects are graded according to their anxiety
level, confronts the patient and the feared and avoided
situation and / or object on this list until familiarization
and extinction occur. Modern exposure therapy has been
developed from systematic desensitization. In systematic
desensitization, the patient applies relaxation techniques
while facing a scary object and / or condition. However,
recent research revealed that relaxation is not necessary
to be part of the treatment. Modern exposure is usually
carried out weekly, with one-hour sessions. There is a
need for an average of 12-16 weeks of treatment in
anxiety disorders, but fewer sessions are sufficient to
achieve a favorable outcome in specific phobias. The first
step of treatment is to determine the factors that trigger
and sustain a person’s anxiety and what behaviors to
reduce the anxiety of the individual. Once the necessary
information has been collected, the person is given a
formulation, psychoeducation on the nature of anxiety,
and information about the exposure treatment. At the
next step of the treatment, a hierarchical list is created
with the person about the object and / or condition that
he / she is afraid of. The list of fear hierarchy is a road
map for the person and the therapist during treatment
(Blakey et al., 2015). Exposure can be applied in three
ways as imagery, in vivo and in virtual form. Usually,
imagery is used for situations that cannot be revived
within the session room (Rodebaugh et al., 2004). In
the method of imaging, the therapist wants the person
to disregard the object and / or condition that he / she
is afraid of. This technique is criticized for not giving the
therapist control. The therapist is unable to determine the
degree to which the patient is exposed because he cannot
see how the patient fears in his mind and / or how he /
she is animating the object. Another exposure method

is in vivo exposure. In the in vivo exposure method, the
person is exposed to the object and / or condition that he
fears in the real life. This technique, which is frequently
preferred in treatment and has been proven by many
studies, has been criticized for not allowing the therapist
to control the variables outside the session room, in
terms of violating patient - therapist limits and patient
confidentiality (Olantunji et al., 2009). Considering all
these criticisms, virtual reality exposure technique has
been developed with the effect of developing technology
as an alternative to these techniques. Virtual reality
defined as in a computer-generated three-dimensional
simulation of a real-world situation the user senses this
simulation environment with special devices on it, and
is able to control this artificial world effectively through
these devices, in other words, a system where reality is
rebuilt (Kayabasi, 2005). In exposure with virtual reality,
the person is exposed to feared objects / situations in the
virtual environment. In contrast to other techniques, this
technique provides the therapist control and not violate
patient-therapist limits and patient confidentiality as it
is applied within the session room (Carlin et al., 1997;
Emmelkamp et al., 2001).

2. Materials and Methods

In this review, it is especially focused on exposure-based
intervention for acrophobia. Systematic searches were
conducted using PsycINFO, MEDLINE, JSTOR and Google
Scholar. In the title, abstract or keywords of the articles,
virtual reality, exposure with virtual therapy, acrophobia
and specific phobia were searched for. Patients who
enrolled in an exposure based treatment with virtual
reality were included in this review.

3. Results and Discussions

Acrophobia, or fear of height, is a phobic disorder
characterized by a person’s severe avoidance behavior
and uncomfortable stress sensation, when he is
disproportionately scared of height and can face height.
People with acrophobia avoided climbing steps, climbing
staircases, approaching the edge of the glass on one
of the high floors, crossing over the bridges, watching
the theater from the balcony lodges (Wiederhold and
Bouchard, 2014). The feared situation in this phobia
is usually a fall, serious injury and / or death. Some
patients are visually dreaming that they dream of
falling, while some patients cannot resist the desire to
jump is observed (Beck, 1985). Few studies have been
conducted showing the effectiveness of exposure with
virtual reality in the treatment of acrophobia. A case
in which exposure with virtual reality was used to treat
acrophobia was reported by Rothbaum et al. (1995). The
participant is a graduate student at the age of 19 and is
particularly afraid of elevators. After a total of 5 sessions
per week, the intensity and avoidance of anxiety were
evaluated and a significant decrease has been observed.
In another study in which the efficacy of exposure with
virtual reality and in vivo exposure therapy was compared
was performed with the participation of 17 acrophobia
patients. Participants were randomly assigned to one of
the treatment groups or control groups. The treatment
group was subjected to 35 and 45 minute sessions lasting
7 weeks. These sessions were conducted in the form
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of feared situation. In the virtual reality group, during
these sessions the participants were confronted with
three different situations: virtual elevator, virtual bridge
and virtual balcony. At the end of the study, a significant
decrease was observed in the acrophobia of the treatment
group exposed in the virtual environment group, but this
decrease was not observed in the control group which
attended the vivo sessions (Hodges et al., 1995; cited in
Ready et al., 2010). Rothbaum'’s study in 1995 examined
the effect of exposure with virtual reality therapy on
height phobia. In this context, 20 university students with
height phobia were divided into control and experimental
groups. The students in the experimental group of 12
were exposed to height images for seven weeks. At the
end of seven weeks, there were decreases in anxiety
level and height fears of the participants compared to the
control group of 9 students (Rothbaum et al., 1995). In
the study conducted by Emmelkamp et al. (2001), which
was among the first studies on height phobia, exposure
with virtual reality was compared with vivo exposure
treatment. The study included 10 participants with height
phobia. In the study, the results were found similarly
effective in the in vivo exposure and exposure with the
virtual reality groups. In addition, it was observed that
the avoidance behaviors of individuals in the exposure
with virtual reality group and also their anxiety was lower
than the group with the in vivo exposure. At the end of
the study, groups treated for 6 months were followed-
up and exposure with virtual reality was observed to be
as effective as with the in vivo exposure (Emmelkamp
et al., 2001). In another study comparing the efficacy of
the in vivo exposure and exposure with virtual reality,
33 subjects with fear of height were randomly divided in
to the in vivo exposure and exposure with virtual reality
groups. After one week exposure treatment, it was found
that there was a decrease in anxiety and avoidance levels
in both groups. In a follow-up study conducted six months
later, exposure with virtual reality was found to be as
successful as in vivo exposure (Emmelkamp et al., 2002).
In the study done by Emmelkamp, Bruynzeel, Drost and
van der Mast (2001) with acrophobia patients, in vivo
exposure and the efficacy of exposure with virtual reality
were compared. Virtual environments are designed as
a dive tower in a swimming pool and a tower building
with glass lift. The in vivo exposure was performed at the
fire exit, on the balcony of an 18-storey building and on
the roof of a 5-storey building. As a result of the study,
exposure with virtual reality was found to be as effective
as in vivo exposure. In the next study of the same study
group (Emmelkamp et al., 2002), patients were randomly
assigned to either exposure with virtual reality group (n
= 17) and in vivo exposure groups (n = 16). The study
consists of three 60-minute sessions. In the follow-up
of the study 6 months later, it was determined that the
patients had the same improvement.

4. Conclusion

The first study using virtual reality to treat acrophobia
was published in 1995 and after 24 years later there are
still limited number of studies have been conducted in this
field and moreover there is no study has been conducted
in this field in out country. Although the researches reveal

REVIEW ARTICLE-DERLEME

the effectiveness of the exposure with virtual treatment
more research is needed.
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DERMATILLOMANIA: A CASE OF EXCORIATION DISORDER
DERMATILLOMANi: BiR EKSKORIYASYON BOZUKLUGU OLGUSU
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Abstract

Also known as excoriation disorder and skin-picking disorder, dermatillomania is a psychological condition that manifests as
repetitive, compulsive skin picking. Repetitive skin picking extends to pulling, squeezing, scraping, lancing, and even biting
both healthy and damaged skin from various parts of the body. Herein, we presented a female patient with excoriation disorder.
Keywords: Excoriation disorder, dermatillomania, skin-picking disorder

0z

Ekskoriyasyon bozuklugu ve deri yolma bozuklugu olarak da bilinen dermatillomani, tekrarlayan, kompiilsif deri yolma seklinde
ortaya gikan psikolojik bir durumdur. Tekrarlayan deri yolma, hem saglikli hem de zarar gérmiis cildi viicudun gegitli yerlerinden
cekmeye, stkmaya, kazimaya, koparmaya ve hatta isirmaya kadar uzanir. Burada, ekskoriyasyon bozuklugu olan bir kadin hastayi
sunduk.
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1. Introduction

Dermatillomania / skin-picking disorder / excoriation
disorder (ED) is characterized by recurrent and excessive
picking, scratching or rubbing of normal skin and it falls
under the Diagnostic and Statistical Manual of Mental
Disorders, 5th Edition (DSM-5) heading of obsessive
compulsive and related disorders because of its genetic
and symptomatic connection with obsessive-compulsive
disorder (OCD) (American Psychiatric Association, 2013;
Jafferany and Patel, 2019). ED, unlike OCD, is more
common in women, and skin-picking occurs without
intrusive thought. The selective serotonin reuptake
inhibitors (SSRIs) and antipsychotics (APs) can be used
in treatment, similar to those in the OCD (Ozen et al.,
2019a; Ozen et al., 2019b). Herein, we presented a
female patient with ED.

2. Case Presentation

M.S., 38 years old, single, unemployed, female patient.
She was being followed up at different psychiatry
outpatient clinics for 23 years with a diagnosis of OCD
and for 14 years with a diagnosis of ED. She was using
clomipramine 150 mg/day per oral (PO) for six months in
another clinic. Her skin-picking symptoms were not taken
under control with this treatment. She was evaluated as
OCD plus ED according to DSM-5. Previously prescribed
drugs used by the patient at the effective dose and time
were aripiprazole, quetiapine, risperidone, fluoxetine.
The patient complained of symptoms of ED more than
his OCD-related symptoms. The first complaint was acne
squeezing and hair picking (trichotillomania). Afterwards,
she started to pick the hairs, the acnes and skins in her
entire body, especially in the face and arm region (Figure
1). After a while, he started to pick the skins of people
other than himself. He did not get enough benefit because
he was inconsistent with the treatments he was given for
this purpose. Various scales were applied to the patient:
27 (high probability of OCD with psychiatric examination)
for the Maudsley Obsessive-Compulsive Inventory, 34
(severe depression) for the Beck Depression Inventory, 43
(major anxiety) for the Hamilton Anxiety Rating Scale, 53
(significant anxiety and depression) for Brief Psychiatric
Rating Scale. The Hacettepe Personality Inventory
indicated that the patient’s social and personal adjustment
was impaired (1. Personal Adjustment Sub-Scale: Self-
Realization Score (low), Emotional Stability Score (low),
Neurotic Trends (low), Psychotic Symptoms (low); 2.
Social Compliance Sub-Scale: Family Relationship Score
(low), Social Relationship Score (normal), Social Norms
Score (normal), Antisocial Trend (normal)). The Symptom
Checklist-90-Revised (SCL-90-R) revealed high general
symptom index (1. Somatization, 2.25 high; 2. Anxiety,
1.2 high; 3. Obsession, 1.7 high; 4. Depression, 1.846
high; 5. Interpersonal Sensitivity, 1.55 high; 6. Psychotic
Symptom 0.8; 7. Paranoid Symptom, 1.83 high; 8. Anger,
2.16 high; 9. Phobic Symptom, 0.285; 10. Additional
Score, 1.428 high; 11. General Symptom Index, 1.53
high.). It was decided to re-arrange the treatment of the
patient. The patient’s initial baseline laboratory data at the
time of admission were at normal ranges. The patient’s
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thyroid, renal, and liver function tests were within normal
limits. A history of smoking, alcohol and substance abuse
was not available. Her mother and sister had generalized
anxiety disorder and her father has obsessive-compulsive
personality pattern. The patient had gastric bypass
surgery and suicide attempts. The patient was started
on sertraline 50 mg/day PO, trifluoperazine 5 mg/day
PO and clomipramine 150 mg/day PO was continued.
The patients and their relatives were informed about
the effects and possible side effects of the treatment.
Sertraline dose was increased to 100 mg/day and
clomipramine dose was increased to 225 mg/day because
there was no symptomatic change in one month later;
trifluoperazine 10 mg/day was continued. The patient was
also referred to cognitive behavioral therapy. Two months
later, her complaints were reported to have partially
decreased, and the doses of the drugs were regulated
as follows: sertraline 200 mg/day, clomipramine 225 mg/
day, trifluoperazine 10 mg/day. At the sixth month of
the treatment, she stated that she was able to control
her skin picking behaviour. The informed consent was
obtained from the patient for their knowledge’s.

Figure 1. Skin-Pickings on Face and Arms

3. Discussion

Patients with ED may pick minor irregularities in the skin
or leave skin lesions such as acne, calluses, scar or crust
remaining from the previous skin-picking. It is reported
that it is more common in women. However, this finding
may also be related to more women’s access to health
care facilities for treatment (Jafferany and Patel, 2019).
Additional diagnosis rates are high. Clinical studies show
that 57-100% of patients with ED are accompanied by
anxiety and depressive disorders (Aydin and Gulseren,
2014). In a study evaluating 60 patients with psychogenic
ED, the rate of additional diagnosis for depressive disorder
was 16.6%; lifetime prevalence rate was 33.3% (Odlaug
and Grant, 2008). In a study conducted in Turkey, ED
diagnosis of 31 patients were compared with 31 patients
diagnosed with chronic urticaria. Major depressive
disorder (58.1%) was the most common attachment to
patients with psychogenic ED (Calikusu et al., 2002).
Additional diagnoses for anxiety disorders (panic
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disorder, agoraphobia, social and specific phobia, OCD,
post-traumatic stress disorder and generalized anxiety
disorder) were 41-65% and the lifetime prevalence
rate was 56% (Aydin and Gulseren, 2014). In a study
conducted in our country, it was found that 45.2% of
patients with psychogenic skin trauma had OCD (Calikusu
et al., 2002). Our patient was diagnosed with OCD prior
to ED diagnosis. As mentioned above, in our patient,
psychiatric symptoms other than ED were prominent
and impaired the patient’s functionality. Treatment of our
patient was arranged according to various symptoms.
SSRI, AP and tricyclic antidepressant were used together.
As in the OCD, drug doses were increased. The patient’s
life was organized with cognitive behavioral therapy (Ozen
et al.,, 2019b).

As a result, dermatillomaina/ED can be as chronic,
resistant to treatment as other disorders in the OCD
spectrum, and may put the patients’ daily lives in a
difficult pattern. Co-use of cognitive behavioral therapy
and drug combinations may give positive results.

Patient informed consent: Informed consent was
obtained.

Ethics committee approval: There is no need for ethics
committee approval

Conflict of interest: There is no conflicts of interest to
declare.

Financial support: No funding was received.

References

Washington, DC. (2013). Diagnostic and Statistical Manual of Mental
Disorders. U.S.: American Psychiatric Association.

Aydin, P. C., Gulseren, L. (2014). Skin picking disorder. Psikiyatride Guncel
Yaklasimlar-Current Approaches in Psychiatry, 6(4), 401-428.

Cahkusu, C., Yucel, B., Polat, A., Baykal, C. (2002). Psikojenik deri
yolmanin psikiyatrik bozukluklarla iliskisi: kargilagtirmali bir galisma. Turk
Psikiyatri Dergisi, 13, 282-289.

Jafferany, M., Patel, A. (2019). Skin-picking disorder: A guide to diagnosis
and management. CNS Drugs, 33(4), 337-346. doi: 10.1007/s40263-019-
00621-7

Odlaug, B. L., Grant, J. E. (2008). Clinical characteristics and medical
complications of pathologic skin picking. Gen Hosp Psychiatry, 30, 61-66.
doi: 10.1016/j.genhosppsych.2007.07.009

Ozen, M. E., Kalenderoglu, A., Celik, M., Orim, M. H., Hocaoglu, C.
(2019a). Obsesif kompulsif bozukluk glglendirme tedavisinde aripiprazol,
klomipramin ve buspironun etkinligi: Retrospektif bir arastirma.
Adiyaman Uni Saglik Bilimleri Derg, 5(1), 1293-1302. doi: 10.30569/
adiyamansaglik.477617

Ozen, M. E., Kalenderoglu, A., Karadag, A. S., Orum, M. H. (2019b).
Comparison of optic coherence tomography results in patients diagnosed
with OCD: findings in favor of neurodegeneration. Anatolian Journal of
Psychiatry, 20(2), 166-174. doi: 10.5455/apd.301482

180 THE JOURNAL OF NEUROBEHAVIORAL SCIENCES VOLUME-CILT 6/ NUMBER-SAYI 2 / 2019



Bio°squi-mmm Jsipepjewuejwifed uepuijeie) 1sayIsIaniun Jepnys( 6102 / Ausiaaun tepmisn Aq paysijand 6102 Wm _/_ _..

VOLUME-CILT 6 NUMBER-SAYI 2 / 2019 THE JOURNAL OF NEUROBEHAVIORAL SCIENCES 181




If you need to make
a wise choice

THE CHOICE OF MIND

' 1sUSKUDAR!

Turkey’'s Brain Base

© 0216 400 22 22 e 0216 400 22 22



A
FUTURE

f WITH USKUDAR UNIVERSITY’S
MASTER’S AND DOCTORATE PROGRAMS

Recently Opened
Master’s and Doctorate Programs

Institute of Health Sciences Institute of Social Sciences
Master’s Degree Programs Master’s Degree Programs
» Addiction Counselling and Rehabilitation - Applied Psychology (Thesis - Non Thesis)
(Thesis - Non Thesis) - Clinical Psychology (Thesis - Non Thesis)
» Child Development (Thesis - Non Thesis) - Family Counseling (Thesis)
- Health Informatics (Thesis - Non Thesis) « Media and Cultural Studies (Thesis - Non Thesis)
- Health Management (Thesis - Non Thesis) - Neuromarketing (Thesis - Non Thesis)
« Occupational Health and Safety (Thesis - Non Thesis) - New Media and Journalism (Thesis - Non Thesis)
- Neuroscience (Thesis - Non Thesis) - Sociology (Thesis)
» Nursing (Thesis - Non Thesis)
- Physiotherapy and Rehabilitation (Thesis) Doctorate Degree Program
- Social Work (Thesis - Non Thesis) - Psychology

* Speech and Language Therapy (Thesis) Institute of Addiction and Forensic Sciences

Master’s Degree Programs
- Forensic Sciences (Thesis - Non Thesis)
- Criminal Justice [Thesis - Non Thesis)

Doctorate Degree Programs
» Health Management
- Speech and Language Therapy
= Molecular Neuroscience
- Neuroscience
+ Nursing

Master’s Degree Programs
- Forensic Sciences

Institute of Sciences
Institute for Sufi Studies Master’s Degree Programs
Master’s Degree Programs - Biotechnology (Thesis - Non Thesis)
- Sufi Culture and Literature - Bioengineering (Thesis - Non Thesis)
(Thesis - Non Thesis) - Cyber Security (Thesis - Non Thesis)
- Electrical-Electronic Engineering (English)
(Thesis - Non Thesis)
- Molecular Biology (Thesis - Non Thesis)

Fall Term online applications continue!

Turkey’s Brain Base
@ +90216 4002222 'F Uskadar University & uskudaruni_en @ uskudaruni www.uskudar.edu.tr/en



'» | Medical Center

FENERYOLU - ETILER

NP FENERYOLU MEDICAL CENTER

Physiotherapy and Rehabilitation Center
Adult Psychiatry Polyclinic

Child and Adolescent Psychiatry Polyclinic
Speech and Language Therapy Polyclinic
Otorhinolaryngology

NP ETILER MEDICAL CENTER

Occupational Therapy and Sensory Integration Clinic
Child and Adolescent Psychiatry Polyclinic
Adult Psychiatry Polyclinic

RID ravsue o
NP é:a;n Hospital

PVERR A www.nptipmerkezi.com

tipmerkezi @3 NPISTANBULBeyinHastanesi (@) nphospital.pac  Feneryolu Medical Center Tel:+902164181500  Etiler Medical Center Tel: +90 212 2701292




Turkey’s first and only brain hospital...

Neurosurgery Psychology,
Psychiatry, Neurology
Full-Fledged Private 7 / 24 Psychiatric
General Hospital Intensive Care Unit
1A Operating Rooms NPAMATEM
Addiction Center
Fully-Equipped
Intensive Care Unit
Personalized

Pharmacogenetic
Child Psychiatry, Treatment ¥
Neurology, Neurosurgery

Uskiidar University
Science Partner

Neuromodulation
Center

ISTANBUL
Brain Hospital

Neuropsychiatry | Addiction | Neurosurgery

) We are ipspired by the
brain to achieve excellence

[ npistanbulbrainhospital (@) nphospital (@) nphospital.pac  www.npistanbul.com/en

Saray Mah. Ahmet Tevfik ileri Cad. No:18, 34768 Umraniye / istanbul TURKEY
T: +90 538 635 89 99-98, +90 531 294 55 55 F:+90216 634 1250

Science Partner




. T.C.
 USKUDAR
UNIVERSITY

One more step in understanding human nature

www . uskudar.edu.tr Tfacebook.Com/uskudaruniversi‘fesi .Twitter.Com/t_Jskudart_mi



