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ABOUT THIS JOURNAL

The Journal of Neurobehavioral Sciences (INBS) is a
peer-reviewed open-access neuroscience journal without
any publication fees. All editorial costs are sponsored by
the Uskiidar 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/jnbs-
dergileri).

Aims & Scope

The scope of the journal is broad. It covers many
disciplines and spans molecules (e.g., molecular
neuroscience, biochemistry) through systems (e.qg.,
neurophysiology, systems neuroscience) to behavior
(e.g. cognitive neuroscience) and clinical aspects (e.g.
psychopharmacology). The journal covers all aspects of
neuroscience with an emphasis on translational psychiatry
and psychology, as long as the goal is to delineate the
neural mechanisms underlying normal or pathological
behavior.

Preclinical and clinical studies are equally considered for
publication. We also invite manuscripts on the methods
of computational modeling of psychiatric and neurological
disorders, and treatment outcome.

The journal has a special emphasis on psychiatric and
neurological disorders.

However studies on normal human behavior are also
considered. Studies on animals and technical notes must
have clear relevance and applicability to human disease.

Case Reports that includes recent neuroscientific
treatment or diagnosis methods are generally within the
scope of JNBS.

Please see our editorial board section for information on
specific sections.

In addition, the following two categories are further
featured in JNBS:

e Mini-reviews that succinctly survey appropriate areas
of current research or theory

e Commentaries that serve as vehicles for brief
presentations of new theories, hypotheses, points of
view, or critiques of current research

Papers will be selected on the basis of their methodology
and negative results are strongly considered for
publication.

The average time from submission to first decision is
less than 30 days. Accepted articles are published online
ahead of print in an average of 40 workdays, and articles
are published in print 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: Cumhur Tas, Gékben Hizli Sayar, Baris Metin
Publication Editor: Bernis Sitclbasi Kaya

Publication Assistant: Cansu Celik
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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=gfa&jid=34).

Cumhur Tas, MD PhD
Co-Editor, Journal of
Department of Psychology

Neurobehavioral Sciences

Uskiidar University
Altunizade Mh., Haluk Tirksoy 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).

o 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.

riginality 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.

Multipl r ndant r__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.

Acknowledgement of sources
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
editor or publisher and cooperate with
the editor to retract or correct the paper.
If the editor or the publisher learns
from a third party that a published
work contains a significant error, it is
the obligation of the author to promptly
retract or correct the paper or provide
evidence to the editor of the correctness
of the original paper.

Duties of editors

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

Publication decisions
The editor of a peer-reviewed journal
is responsible for deciding which of
the articles submitted to the journal
should be published, often working in
conjunction with the relevant society (for
society-owned or sponsored journals).
The validation of the work in question
and its importance to researchers
and readers must always drive such
decisions. The editor may be guided
by the policies of the journal’s editorial
board and constrained by such legal
requirements as shall then be in force
regarding libel, copyright infringement
and plagiarism. The editor may confer
with other editors or reviewers (or
society officers) in making this decision.

Fair play
An editor should evaluate manuscripts

for their intellectual content without
regard to race, gender, sexual
orientation, religious belief, ethnic

origin, citizenship, or political philosophy
of the authors.

Confidentiality
The editor and any editorial staff must

not disclose any information about
a submitted manuscript to anyone
other than the corresponding author,
reviewers, potential reviewers, other
editorial advisers, and the publisher, as
appropriate.

Disclosure and conflicts of interest
Unpublished materials disclosed in a
submitted manuscript must not be used

in an editor’s own research without the
express written consent of the author.

Privileged information or ideas
obtained through peer review must
be kept confidential and not used for
personal advantage.

Editors should recuse themselves (i.e.
should ask a co-editor, associate editor
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EDITORIAL/EDITORDEN

SUPERIMPOSED PSYCHOLOGICAL SUFFERING

EKLENEN PSIKOLOJIK ACILAR

0guz Omay’, Gokben Hizli Sayar'

In the process of diagnosis and treatment of patients,
certain interactions with health professionals may
generate additional psychological suffering. What may
be called “superimposed psychological suffering” is the
avoidable psychological pain that is added to the
inevitable suffering due to disease and/or a handicap. A
specific awareness of the healthcare professionals is
necessary to avoid it.

There are identifiable key moments where interactions
taking place are even more likely to amplify or, on the
contrary, significantly reduce psychological suffering.
Feelings of being understood with precision and getting
the sense of being competently cared for are major
components of a real encounter between the suffering
patient, his/her caregivers and healthcare professionals.
A real encounter requires the feeling of being
understood delicately by the other. This human capacity,
which may be called interpersonal virtuosity, is present
from birth and visible in the interactions in which the
baby engages - it marks all the aspects of our daily life

from “cradle to grave” to use Bowlby’s phrase.

Technical competence of professionals, though vital,
cannot alone produce the feeling of being understood
intimately in the distressed patient if they are not
accompanied by the interpersonal virtuosity of the
professional. The tone of the voice, the precision of
the gaze, the openness and the fine-tuned emotional
engagement of the professional are factors that color
the virtuosity felt through the unique interaction. The
nature of this interpersonal skill is therefore very
different from the technical skills for which the
professionals are trained. It is marked by the
adjustments of the healthcare professional in his/her
attitude to take into account the needs of a patient
or a caregiver.

To reduce or prevent the superimposed
psychological suffering, the implicit choices of
professionals or organizations are also important. A
doctor can look up when he/she asks a major
question to the patient, or not. A secretary can get
up to welcome a patient who arrives, or not.
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A nurse may or may not greet the people who
accompany the patient. For every professional or
organization, it is vital to anticipate and identify the
situations (practices, procedures, verbal or nonverbal
communications, processes) that increase the risk of
superimposed psychological suffering.

Professionals can miss out on painful moments for their
patients and their families. They may also “fail to spot”
the highly beneficial effects of their own actions.

The challenge of modern medicine is to provide a high
level technical care by total strangers to patients. The
standardization of these interventions is necessary for
high-quality healthcare. But psychologically, if the care
is provided generically, in a standardized fashion,
without taking the specific psychological needs of the
treated patient into account, it will probably not be so
efficient. The quality and impact of the interactions
between the patient, caregivers, and professionals
reduce the psychological suffering. It is possible for
professionals (but also for caregivers) to develop their
interpersonal skills to improve their interactions with
their patients. Every human being is willing to
understand each other’s experience with empathy and
understanding. However, interpersonal virtuosity may be
stifled by the overvaluation of technical skills in care
settings. On the other hand, professionals and the
institutions can choose to give more space to the
interpersonal virtuosity and support their professionals’
creativity in this direction. This is what we wanted to
underline through this editorial.
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DEHB DSM OLGEGININ TORKGE GEGERLILIK VE
GUVENILIRLIK GALISMASI

RELIABILITY AND VALIDITY OF THE TURKISH VERSION OF THE ADHD
DSM SCALE

Baris Metin'", Zeynep Alpugdan’, Hatice Yildiz Burkovik', Saadet Merih Gengel', Eda Yiimazer', Meral Aydin', Meltem Sunar’, irem Can Esenkaya', Leyla Arslan’,
Sinem Zeynep Metin', Nevzat Tarhan'

Ozet

Bu galismada DEHB DSM dlgegi’nin Tiirkge formunun gecerliligi ve giivenilirlik analizi yapilmigtir. DEHB DSM dlgedi 225 kisiye
uygulanmigtir. Eszamanli olarak biitiin katilhmeilara ASRS DEHB dlgegi ve 45 katilimciya DIVAklinik ggriigme envanteri uygulanmistir.
Olgedin giivenilirligi, eszamanh gegerliligi ve faktor analizi ile tespit edilen yapi gecerliligi yeterli diizeyde bulunmustur. DEHB
DSM dlceginin Tiirkce versiyonu eriskinde DEHB bulgularini taramak icin kullanilabilecek gecerli ve giivenilir bir aragtir.

Anahtar Kelimeler: eriskin DEHB, ASRS tarama Olgegi, DIVA, Tiirkge form, gegerlilik, giivenilirlik

Abstract

The aim of this study was to examine the validity and the reliability of the Turkish version of ADHD DSM scale. ADHD DSM Scale was
applied in a sample of 225 persons. Simultaneously Attention Deficit Hyperactivity Disorder Self-report Scale (ASRS) scale was also =
applied and DiVA interview was used to ascertain the diagnosis in 45 indiviuals with suspected ADHD. The reliability, concurrrent ==
validity and construct validity which is detected by factor analysis was found to be adequate. The Turkish Version of ADHD DSM Scale

is a reliable and valid tool for scanning ADHD symptoms in adults.

Keywords: adult ADHD, ASRS screener, DIVA, turkish version, reliability, validity
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1. Giris

Dikkat Eksikligi ve Hiperaktivite Bozuklugu (DEHB)
neredeyse yasam boyu slrebilen nérogelisimsel bir
bozukluktur (DSM-V, 2013). DEHB’de en dikkat cekici
problemler dikkat eksikligi ve hiperaktivite/impulsivitedir.
Dikkat eksikligi belirtileri konsantrasyon glglug,
dikkatin kolay dagilmasi, baslanan isin bitirilememesi
gibi  durumlari  kapsarken; hiperaktivite/dlrtisellik
semptomlari asin hareketlilik, sira bekleyememe, sirekli
hareket etme istegi gibi belirtileri icerir. DEHB'nin sadece
cocukluk ve ergenlik déneminde degil ayni zamanda
yetiskinlik doneminde de devam eden bir bozukluk oldugu
ortaya konmustur (Biederman ve ark., 2000). Cocukluk
caginda DEHB tanisi alan bireylerin %50-70’inde belirtiler
yetiskinlikte de devam etmektedir (Oncii, 2008).
Cocuklarda daha gok hiperativite/durtisellik semptomlari
belirginken eriskin yasamda daha cok dikkat eksikligi
yakinmalari belirgindir(Oncii, 2008).

Ulkemizde DEHB nin tanisi ve taramasi igin gesitli
Olcekler bulunmaktadir. Cocuklarda tarama amagh 28
maddelik Conners 6gretmen dederlendirme formu ve
48 ve 57 maddelik Anne-Baba dederlendirme formlari
bulunmaktadir (Dereboy ve ark., 2007; Kaner ve ark.,
2011). Bunun yaninda Atilla Turgay tarafindan gelistirilmis
DSM tabanli belirti tarama 0lgedi de bulunmaktadir
(Ercan ve ark. 2007). Ayrica yine Turgay tarafindan
gelistirilen DSM tabanli eriskin semptom tarama o6lgedi
de bulunmaktadir (Ginay ve ark., 2005). Ergenlerde
kullanilabilecek 6zbildirim 6lcedi de Kaner ve arkadaslari
tarafindan adapte edilmistir (Kaner ve ark., 2012). ASRS
Olcedi, Kessler ve Ustun tarafinsan gelistirilmis bir tarama
Olgedidir ve Tirkge adaptasyonu tarafindan yapiimistir
(Dogan ve ark., 2009). Bu o6lgekler yaninda eriskinlerde
gocukluk cagi semptomlarini taramak igin gelistirilmis
Wender-Utah dederlendirme 6lgedi de Tlrkgeye adapte
edilmistir (Oncii ve ark., 2005).

DEHB DSM o4lgedi Kooij ve arkadaslari tarafindan
gelistirilmis 23 maddelik bir o6lgektir.11 Aslen DSM-IV
kriterleri kullanilarak hazirlanmis ancak DSM-IV deki 18
semptom DSM-V (2013) de dedisiklige ugramadidi igin
giincel olarak kullanilabilir. Olcekte eriskin yasamdaki
18 DSM semptomu tek tek sorgulanmaktadir. Hangi
maddenin hangi DSM semptomunu sorguladigi Tablo 1 de
verilmistir. Her bir semptom igin 0= higbir zaman veya
nadiren, 1=bazen, 2=sik ve 3= ok sik seklinde Likert tipi
yanitlama yapilir. DSM semptomunun varhdi icin 2 ve daha
yliksek yanit kriter kabul edilir. Bu gaismamizda Ulkemize
eriskin yasaminda DEHB semptomlarini tarayacak bir
Olcek kazandirmak icin bu 6lgedin Tirkce adaptasyonu,
gecerlilik ve glivenilirlik analizleri yapilmistir.

2. Yontem

Calisma Uskiidar Universitesi Girisimsel Olmayan
Arastirmalar Etik Kurulu tarafindan onaylanmistir.

2.1. Katilimcilar

Calismaya yaslari 18 ile 62 arasi dedisen 225 kisi alinmistir
(ortalama=28). Orneklem 104 erkek ve 121 kadindan
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olusmaktadir. Egitim durumu acgisindan katiimcilar %2
ilkokul ve alti, % 10 ortaokul, %71 lise, %15 Universite
ve %?2 daha yuksek egitim almis kisilerden olusmaktaydi.

Ayrica katimcilarin %77 si bekar, %25 i de evliydi.
Katihmcilarin blyik c¢ogunlugu Universite o6grencisidir.
Daha Ust yas gruplarini almak igin toplumdan da sdzel
duyurular yéntemiyle katihmcr alinmistir.

2.2. Veri toplama araclari

DEHB derecelendirme o6lgedi Sandra Kooij'den izin
alinmasindan sonra Ingilizce versiyonundan (Kooij et al.,
2005) Tirkceye cevrilmis ve daha sonra tekrar Ingilizceye
cevrilmistir. Orijinal haliyle anlamca eslesmeyen maddeler
degistirilmistir.

2.3. ASRS DEHB élicegi

Olgek 18 maddeden olusmaktadir. 1,2,3,4,7,8,9,10
ve 11. Maddeler dikkat eksikligi alt boyutunu, diger
maddelerse hiperaktivite alt boyutunu sorgulamaktadir.
Bunun disinda 6lcedin ilk 6 maddesinin tarama agisindan
duyarli oldugu bulunmustur. ASRS Likert tipi bir 6lgektir
“asla, nadiren, bazen, sik ve ¢ok sik “ segeneklerinden
olusmaktadir.

2.4. DIVA goriisme envanteri

DIVA gorisme envanteri de Sandra Kooij tarafindan
gelistirilmis DSM semptomlarina yonelik bir klinik gérisme
envanteridir (Kooij, 2007). Doktor veya klinik psikolog
tarafindan uygulanabilir ve 18 DSM semptomunun tek tek
sorulmasina dayanir. Bir gérisme envanteri oldugu igin
DEHB agisindan altin standart olarak kabul edilebilir. Bu
calismada sadece DEHB tanisi ile izlenen 25 hastaya ve
DEHB DSM 6lcedi sonucu DEHB olasiligi bulunan (bir alt
boyutta >4 kriterin pozitif olmasi) 20 DEHB tanisi olmayan
kisiye uygulanmistir.

2.5, Istatiksel analiz

Olgedin glvenilirligini saptamak icin Cronbach alpha
katsayisi hesaplanmistin. Dis gegerlilik analizi igin
Olgek puanlari ile ASRS puanlar arasindaki korelasyon
hesaplandi. Yapi gegerliligini 6lgmek amaciyla faktér
analizi kullanildi. Olgek maddelerinin faktér analizine
uygunlugunu test etmek igin Kayser Meyer-Olkin (KMO)
katsayisi analizi yapildi. DEHB DSM 0lgedi ile DIVA
arasindaki korelasyon hesaplanirken her iki 6lgme aracinda
karsilanan kriter sayisi degisken olarak kullanildi.

3. Bulgular
3.1. Giivenilirlik

DEHB DSM Olgegi'nin toplam Cronbach alfa degeri 0.9
olarak tespit edildi. Dikkat eksikligi alt boyutunun Cronbach
alpha dederi 0.89, hiperaktivite/durtisellik altboyutu
icin bu deder 0.84 bulunmustur. Bu bulgular 6lcegin
guvenilirliginin ylksek oldugunu dustindirmektedir.
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3.2. Yapi gegerliligi

Analizde KMO katsayisi 0.91 ve Bartlett sferisite dederi
anlamli tespit edilmistir (p<0.001). Bu bulgular 6rneklemin
faktor analizine uygunlugunu teyit etmektedir. Faktor
yukleri hesaplanirken promax eksen dondirme yodntemi
kullanilarak faktér yikleri bulunmustur. Olcekte dikkat
eksikligi ve hiperaktivite/durtisellik seklinde iki faktor
bulundugundan gikarilan faktér sayisi iki ile sinirlanmistir.

iki faktoérli degerlendirme sonucunda dikkat eksikligi
alt boyutunun adirlikh olarak birinci faktére, hiperaktivite
alt boyutunun da ikinci faktoére yuklendigi bulunmustur
(Tablo 2). Birinci faktér toplam varyansin %36 sini, ikinci
faktér de %9’unu agiklamaktadir.

3.3. Es zamanlh gecerlilik

DEHB DSM 06lgedi puanlari ile ASRS puanlari arasindaki
korelasyon katsayisi 0.84 (p<0.001), hiperaktivite puanlari
arasindaki korelasyon katsayisi da 0.79 (p<0.001) olarak
bulunmustur. Bu bulgular 6lgedin eszamanh gegerliliginin
ylksek oldugunu gostermektedir. DEHB DSM oOlcedinde
dikkat eksikligi alt boyutunda karsilanan kriter sayisi
ile DIVA dikkat eksikligi alt boyutunda karsilanan kriter
saylsl arasindaki korelasyon r=0.48 bulundu (p<0.001).
Hiperaktivite kriterleri igin bu korelasyon 0.34 (p=0.02)
bulundu.

4. Tartisma

DEHB eriskin yasamda gocukluk donemi kadar olmasa
da oldukca sik gorilen bir sorundur. Hastaligin eriskin
hayattaki prevalasinin %4.4 oldugu tahmin edilmektedir
(Kessler ve ark., 2006). DEHB belirtileri eriskin yasamda
hiperaktiviteden ok dikkat eksikligiile kendini géstermekte
ve belirgin akademik basarisizliga neden olabilmektedir.
Eriskin DEHB bozuklugu akademik basarisizlik yaninda
yasam Kkalitesini de belirgin olarak dislirmekte ve
sosyal yasamda cesitli problemlere neden olmaktadir
(Agarwal ve ark., 2012). DEHB'li bireylerin %40-60'inda
anksiyete, %35-50'sinde de depresyon komorbid
olarak gortiinmektedir (Sobanski ve ark., 2006). Ayrica
DEHB madde bagdimhhdinda oldukca sik gorilmektedir
(Wilens ve ark., 2004). Bu bulgular klinisyenlerin eriskin
hastalarla galisirken DEHB'yi siklikla akilda bulundurmasi
ve sorgulamasi gerektigini gostermektedir.

Bu calismada Ulkemizde adaptasyonu bulunmayan ve
tarama amagli kullanilabilecek bir élgcek olan DEHB DSM
Olgeginin Tirkceye uyarlanmasi, gegerlilik ve givenilirlik
analizleri yapilmistir. Calisma sonunda 6lgedin alt 6lgekler
bazinda givenilirliginin ylksek oldugu bulundu. Gegerlilik
icin hem eszamanli gegerlilik hem de faktor analiz
kullanildi. Eszamanli gegerlilikte DEHB DSM Olgegi'nin
daha 6nceden uyarlamasi yapilmis ASRS 6lgedi ile yliksek
dizey korele oldugu bulunmustur. DIVA envanteri ile
yine ayni sekilde anlamh korelasyonlar saptanmistir.
Yapi gecerliligi analizinde de 6lcekte dikkat eksikligi ve
hiperaktivite/impulsite alt boyutlarinin genel olarak iki alt
komponent altinda ayristidi gérilmektedir.

Bu bulgular 6lgedin Turkce uyarlamasinin gecerlilik ve
guvenilirliginin yeterli oldugunu distindirmektedir. DEHB
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DSM 6lgedi hem genel DEHB dizeyini 6lgmek ve izlemek
icin total ve alt boyut dlizeyinde skorlanarak kullanilabilir
hem de kiside kag DSM kriterininin bulundugunu tespit
etmek amaciyla kullanilabilir. DSM-5 kriterlerine gore
dikkat eksikligi ve hiperaktivite alt boyutlarinda beser
kriterin karsilanmasi yeterlidir (DSM-5). Klinik kullanimin
yani sira 0Olgek bilimsel calismalarda DEHB siddetini
6lcmede de kullanilabilir. Ancak unutulmamasi gereken
bir nokta DEHB DSM Olgedi’nin bir tarama araci oldugudur
ve tani aracilidi ile kullaniminin kisith oldugudur. Tani
amaciyla klinik gérismenin kullanilmasi gerekmektedir.

Calismamizin temel kisithhdi 6rneklem buyaklaga ile
ilgilidir. 225 Kkisilik 6rneklem birgok 6lgek calismasinin
o6rneklem buyuklaginden ylksek olmasina (Devellis ve
ark., 2003) karsin 6lgedin psikometrik 6zelliklerini tam
olarak gosteremeyebilir. Birgok c¢alismada 6rneklem
bluyUkliginin yaninda kullanilan bir diger go&sterge
de kisi/madde oranidir. Bu konuda literatiirde yapilan
arastirmalar incelendiginde minimum 5’in Ustlinde ve
ideal olarak 10 ve Uzeri oranlar dnerilmektedir (Osborne
ve ark., 2004). Bizim galismamizda bu oran 9.78 olarak
gerceklesmis ve bu nedenle o6rneklem blyUklGganin
genel olarak kabul edilebilir diizeyde oldugu séylenebilir
(Anthoine ve ark., 2014; Devellis ve ark., 2003; Osborne
ve ark., 2004;).

Bu calismada DEHB DSM Olgegi'nin eriskin formunun
glincel semptomlara yoénelik kisminin adaptasyonu
yapilmistir. Sonug olarak 6lgegin tarama ve takip amacl
kullanim igin yeterli gegerlilik ve glvenilirlige sahip oldugu
bulunmustur. Ancak dlcegin gocukluk cagli semptomlarini
taramak igin kullanilan bir versiyonu da mevcuttur.
Olgedin bu béliminde DSM semptomlari geriye déniik
sorgulanmaktadir. Ilerideki calismalarda bu formun da
gecerlilik gavenilirligi yapilabilir.
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Tablo 1. Olgek maddeleri ve karsilik gelen DSM kriterleri

DSM - V Kriteri Olgek maddesi

isteki detaylara yakindan dikkat etmekte basarisizimdir.

1a

1b

1c
1d

1e

1t

19
1h
1i
2a

2h
2¢

2d

2e
2f

2g

2h
2i

Gogu zaman dikkatini ayrintilara veremez ya da okul galismalarinda, islerinde ya da
diger etkinliklerinde dikkatsizce hatalar yapar.

Gogu zaman iizerine aldigi gorevlerde ya da oynadigi oyunlarda dikkatini siirdiirmekte
zorluk yasar..

Dogrudan kendisiyle konusuldugunda ¢ogu zaman dinlemiyormus gibi goriinir.
Gogu zaman yonergeleri izleyemez ve okulda verilen gorevleri siradan giinlik isleri ya

da isyerindeki gorevlerini tamamlayamaz.

Uzerine aldigji gérevleri ve etkinlikleri diizenlemede cogu zaman zorluk ceker.

Siirekli anliksal gaba gerektiren gorevlerden gogu zaman kaginir, bunlari sevmez ya da

bu tir iglere girmek istemez.

Gogu zaman lizerine aldigi gdrevler ya da etkinlikler igin gerekli olan seyleri kaybeder.
Gogu zaman dikkati dig uyaranlarla kolaylikla dagilir.

Gunlik etkinliklerinde gogu zaman unutkandir.

Gogu zaman kipir kipirdir, ellerini ve ayaklarni vurur ya da oturdugu yerde kivranir.

Oturmas! beklenen durumlarda ¢ogu zaman oturdugu yerden kalkar.
Gogu zaman uygunsuz olan durumlarda kosusturup durur ya da tirmanir (ergenlerde
ya da erigkinlerde 6znel huzursuzluk duygulari ile sinirli olabilir).

(ogu zaman oyun oynamak ya da zaman gegirmek etkinliklerine sessiz bir bicimde
katilmakta zorluk ceker.

Gogu zaman hareket halindedir ya da bir motortakmis gibi davranir.
Gogu zaman gok konusur.

Gogu zaman sorulan soru tamamlanmadan 6nce cevap verir.

Gogu zaman sirasini bekleme giicliigi vardir.

Gogu zaman baskalarinin séziinii keser ya da yaptiklarinin arasina girer (6rnegin;
bagkalarinin oyunlarina ya da konusmalarina burnunu sokar).

1
3
5

12
13

15
17
19

21
23
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iste dikkatsizce hatalar yaparim.

Gorevlerde dikkati siirdiirmekte zorlanirim.

Sdylenenleri dinlemem

Talimatlar takip etmekte zorlanirim.

islerimi ya da ugraglarimi bitirmekte basarisiz olurum.

Gorev ve aktivite diizenlemede zorlanirim.

Siirekli zihinsel gaba lazim olan islerle ugrasmak konusunda ya isteksi-
zimdir ya da bundan kaginirm.

Gorev ve aktiviteler igin gerekli seyleri kaybederim.

Dikkatim kolay dagilir.

Gnlik igleri unuturum

Elim ayagim kipir kipirdir

Kipirdamadan oturamam.

Uygunsuz durumlarda oturdugum yerden kalkarim.

Tez canli hissederim.

Gok cabuk sikilinm

Bos zamanlarimda rahatlamakta zorlanirm.

Tatillerde ya da bos zamanlarimda kalabalik ve giirdiltdili ortamlar tercih

ederim.

Siirekli bir seyle mesguliimdiir ya da motor takilmig gibi davranirim.

Asirn konugurum

Daha soru tamamlanmadan pat diye cevap

veririm

Sira beklemekte zorlanirm.

Baskalarinin soziinii keserim veya izinsiz araya girerim.

Tablo 2. DEHB DSM 6lgedinin faktor yikleri

Patern
Matriksi

Komponent

1
1 0.776
2 0.755
3 0.704
4 0.704
5 0.739
6 0.378
7 0.484
8 -0.212 0.78
9 0.341 0.477
10 0.767
1 0.857 -0.131
12 0.249 0.217

Patern
Matriksi

13
14
15
16
17
18
19
20
21
22
23

Komponent
1

0.12
0.776
-0.181
0.718

0.556
0.199
0.615
0.225
0.748
0.473

0.296
-0.197
0.766
-0.102
0.67
0.163
0.528
0.156
0.563

0.248
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RADIATION ATTENUATION PROPERTIES OF HUMAN BRAIN
REGIONS ACCORDING TO ELEMENTAL COMPOSITION

IN RADIOLOGICAL ENERGY RANGE: A MONTE CARLO
SIMULATION

ELEMENTEL YAPILARINA GORE RADYOLOJiK ENERJi DEGERLERINDE
INSAN BEYNININ FARKLI BOLGELERININ RADYASYON ZAYIFLATMA
OZELLIKLERi: MONTE CARLO SIMULASYONU
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Abstract

This study aimed to investigate the radiation attenuation properties of seven brain regions namely Frontal, Occipital, Parietal,
Temporal cortexes, Hippocampus, Thalamus and Cerebellum in terms of their elemental compositions. Monte Carlo N-Particle
Transport Code System-extended (MCNPX) version 2.6.0 (Los Alamos National Lab, USA) general purpose Monte Carlo code
has been employed in order to calculate the mass attenuation coefficients of those aforementioned brain regions. A satisfactory
agreement has been obtained on the mass attenuation coefficients (u/p) calculated by MCNPX and XCOM for those brain regions
under investigation. The results underlined that Cerebellum has the highest mass attenuation coefficients in terms of the radiological
energy values. This can be explained by the elemental mass fraction value of Chlorine (CI) in Cerebellum. It could be deduced
that the intensity of diagnostic radiation can be more attenuated in Cerebellum than rest of the brain regions during the brain CT or
brain PET examinations. The data from the present paper would be useful for the use of standard simulation geometry and mass
attenuation coefficients for medical physics as well as the applications of radiation physics.

Keywords: brain, mass attenuation coefficients, monte carlo

Ozet

Bu calisma, yedi beyin bélgesi olan Frontal, Occipital, Parietal, Temporal korteksler ve Hipokampus, Thalamus, Cerebellum’da ki
radyasyon zayiflama ézelliklerinin bélgelerin elementel kompozisyonlari agisindan arastinimasini amaclamistir. Genel amach Monte
Carlo kodu Monte Carlo N-Particle Transport Code System-extended (MCNPX) 2.6.0 siiriimii (Los Alamos Ulusal Lab, ABD) , yukarida
bahsedilen beyin bélgelerinin kiitle zayiflama katsayilarini hesaplamak icin kullaniimisti. MCNPX ve XCOM tarafindan elde edilen ve
bahsedilen beyin bélgeleri icin hesaplanan kiitle zayiflama Katsayilari (/p) iizerinde iyi bir uyum elde edilmistir. Sonuglar, Cerebellum’un
radyolojik enerji degerlerinde en yiiksek kiitle zayiflatma katsayilarina sahip oldugunun géstermistir. Bu durum, Cerebellum’daki Klorun
(Cl) elementel kiitle fraksiyonu deg eri ile agiklanabilir. Tamisal radyasyonun yogunlugunun beyin BT veya beyin PET taramalari sirasinda
beyin bdlgelerinin geri kalanindan daha fazla Cerebellum’da azalacagu diisiiniilebilir. Bu makaleden elde edilen verilerden standart
simiilasyon geometrisi ve Kiitle zayiflama katsayilar medikal fizik ve radyasyon fizigi uygulamalarinda yararl olacaktr.

Anahtar Kelimeler: beyin, kiitle zayiflatma katsayilari, monte carlo
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1. Introduction

Nowadays, due to the increasing applications of radiation-
biological structure interactions, among researchers, there
has been great attention paid to the simulation methods.
Practical investigation on living tissues is not possible all
the time. Therefore numerical methods and simulation
studies have a major role in the field of radiation physics
and medical physics. Permanent improvements in medical
physics exposure reduction with the help of investigation
are found in the day-to-day treatment of various types
of diseases using radiation. On the other hand, methods
for special care are required for radiation application in
medical treatments to avoid undue exposure to normal
human organs other than cancer of patient. The term
of medical imaging is a valuable way of collecting visual
or numerical internal organ information for the analysis
and treatment processes. The medical image formation
fact is dependent upon radiation interaction with material
environments of body parts. The elemental density
differences have a significant role in the medical imaging
process. The density differences between the tissues and
organs directly affect the attenuation of the radiation.
Thus, penetration of radiation determines the contrast
differences in the image formation. The term of medical
imaging is being used in positron emission tomography
(PET), computed tomography (CT), Mammography etc.
for scanning different body parts. The contrast formation
of the medical image depends upon the relative radiation
attenuation in the tissue or organ. For monochromatic
photon beams, the intensity decreases as the photon
beam propagate through the sample or human body organ
according to the Lambert-Beer law [I=10 exp (-pt)], upon
where I0 is the incident intensity, t is the path length,
and p is the sample’s linear attenuation coefficient. This
coefficient depends on the elemental or composition
chemical of the sample and is larger for electron-dense
materials. Therefore, materials such as metal, bone, and
kidney stones have high image contrast against soft tissues
(Chen et al.,, 2012). The attenuation coefficient is basic
fundamental photon interaction property of a material
or human organ to investigate effective atomic number,
effective electron density and shielding properties (Singh
& Badier, 2016). The attenuation coefficients of various
types of biological structures (cancerous and normal
tissues) (Singh et al., 2015; Mirji et al., 2016; Tomal et
al., 2010), body organs (Taylor, 2012), tissue substitutes
have been investigated by different researchers. On the
other hand, x-ray based medical imaging methods of the
brain play vital role in the diagnostic process. Computed
Tomography (CT) examination associates a series of X-rays
images obtained from different angles to create the cross-
sectional images of the patient. Computed Tomography
(CT) of the head uses special x-ray equipment to help
assess head injuries, severe headaches, dizziness, and
other symptoms of an aneurysm, bleeding, stroke, and
brain tumors. As previously mentioned, each density
difference in tissue or organ can show a significant
contrast formation in the medical image. The human brain
can be grouped into a number of anatomical regions. The
elemental mass fractions and concentrations have been
shown to be heterogeneous (Stedman et al., 1995). The
radiation attenuation properties of the brain have been

ORIGINAL ARTICLE-ARASTIRMA

investigated in the literature using Monte Carlo method
(Tekin et al., 2017; Ermis et al., 2016). The literature
review showed that recent studies handled the brain
structure as a mathematical phantom with a certain
elemental mass fractions (Elaff, 2016; 2018). However,
radiation attenuation properties of different brain
regions are not found in the literature. This has strongly
encouraged us to investigate the attenuation properties
of different brain regions compare them with each other.
This study aimed to investigate the radiation attenuation
properties of Frontal, Occipital, Parietal, and Temporal
cortexes, Hippocampus, Thalamus, and Cerebellum
considering their elemental compositions, respectively.

2. Materials and Methods

The mathematical simulation methods such as numerical
modeling and Monte Carlo simulations are one of the vital
methods to determine the physical problems when the
experimental conditions are limited or hard to reach. In
the current investigation, Monte Carlo N-Particle Transport
Code System-extended (MCNPX) version 2.6.0 (Los
Alamos National Lab, USA) general purpose Monte Carlo
code has been employed for the calculations of mass
attenuation coefficients of seven aforementioned brain
regions considering their elemental compositions. MCNPX
can provide fully three-dimensional simulation and can
utilize extended nuclear cross section libraries and uses
physics models for particle types (Briesmeister, 2000). In
the literature, different studies have been performed using
MCNPX Monte Carlo code for investigation of radiation
mass attenuation coefficients and various shielding
parameters for different type of materials (Tekin et al.,
2017a; Akkurt et al., 2015; Tekin et al., 2016a; Tekin
et al., 2016b; Tekin et al., 2017b; Tekin et al., 2017c;
Erguzel et al., 2018; Tekin et al., 2017d; Dong et al., 2017;
Laksminrayna et al., 2017; Tekin et al., 2017e; Tekin et
al., 2018). The numerical applications and mathematical
modeling methods of the radiation interaction problems
mostly depend upon material compositions. The input
structure of MCNPX code has some important parts to
define the primary details of the simulation study. Those
are the definition of the problem geometry, the definition
of the materials with their chemical composition and the
definition of the radiation source structure, respectively.
In an MCNPX input file, the geometry is founded by
defining geometric cells. The cells are surrounded by one
or more geometric surfaces. In the present investigation,
square prism geometry was employed for the modeling
of each brain region. Since attenuation properties of
different brain region have been investigated, they have
been considered as independent biological structures,
separately. Their edge lengths of this square prism
geometry are defined as 5 cm while the axial z-length is
defined for each simulation in different sizes because it is
the thickness of the brain region. The inside of modeled
square prism has been considered as a cell in the input
file. For each calculation, this cell is modeled as a different
brain region with their elemental mass fraction which
given in Table 1 (Stedman & Spyrou, 1995). To model a
cell with a certain elemental mass fraction, it should be
defined as Mn in the material card. The MCNPX material
card block provides the material definition according to
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the format required by the radiation transport code Monte
Carlo N-Particle eXtended (MCNPX). The form of the
material card can be shown as;

Mm ZZZ0001 fractionl ZZZ0002 fraction2 ZZZ0003
fraction3

In this encoding structure, the acronym of n is the
arbitrary material number match with material number in
cell card and ZZZ is the atomic number of each element
forming the material. In addition, fraction is the elemental
mass fraction of the ZZZ in compound. In the present
investigation, we have defined seven different brain region
with their elemental mass fractions. The MCNPX encoding
of the material cards of the brain regions samples from 1
to 7 can be seen as given below, respectively.

M1 6000 0.666337 7000 0.078218 8000 0.199010 11000 0.014851
12000 0.014851 17000

0.017822 $Frontal cortex

M2 6000 0.657143 7000 0.101478 8000 0.192118 11000 0.011823
12000 0.015764 17000 0.021675 $Occipital cortex

M3 6000 0.680320 7000 0.087912 8000 0.187812 11000 0.017982
12000 0.010989 17000 0.014985 $Parietal cortex

M4 6000 0.664343 7000 0.082669 8000 0.207171 11000 0.016932
12000 0.010956 17000 0.017928 $Temporal cortex

M5 6000 0.646414 7000 0.093625 8000 0.196215 11000 0.025896
12000 0.017928 17000 0.019920 $ Hippocampus

M6 6000 0.668322 7000 0.081430 8000 0.196624 11000 0.019861
12000 0.017875 17000 0.015889¢% Thalamus

M7 6000 0.565097 7000 0.115420 8000 0.200369 11000 0.013850
12000 0.083102 17000 0.022161 $ Cerebellum

As given above, M1 is the definition of material number
and 6000 is the coding of the atomic number of Carbon
since the atomic number of Carbon is 6. Finally, the
value of 0.666337 is the elemental mass fraction of
Carbon in the Frontal cortex. The rest of the M1 encoding
can be considered and handled in this way. The mass
attenuation coefficients of different brain regions were
measured in a narrow beam transmission geometry using
a point isotropic source with the collimated and mono-
energetic beam. The radiation energy value of the point
isotropic source has been defined for the 100 keV, 110
keV, 120 keV, 130 keV and 140 keV photon energies for
each calculation, respectively. In the present MCNPX
simulation, to obtain the absorbed dose amount in the
detection field, average flux tally (F4) was employed.
This kind of tally mash calculates the sum of the average
flux in the cell. The analysis of recent investigation
was performed using the DO0205ALLCPO3 MCNPXDATA
package is comprised of DLC-200/MCNPDATA cross-
section libraries. This library typically extends ENDF/B-
VI data from 20 MeV to 150 MeV. The initial quantity of
gamma ray is set as 108 particles. The mass attenuation
coefficient calculations were done by using Intel® Core™
i7 CPU 2.80 GHz computer hardware. Finally, the error
rate has been observed less than 0.1% in the output file.
The total simulation geometry of the present investigation
for the mass attenuation coefficient calculations can be
seen in Figure 1.
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Figure 1. Total simulation geometry

e
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In addition, a cross-sectional screenshot of the MCNPX
Monte Carlo code is given in figure 2.

Figure 2. Cross-sectional screenshot of MCNPX

simulation geometry

2.2. Mass attenuation coefficients

The mass attenuation coefficient (u/p) of a brain region
at a certain energy is the sum of the products of the
weight fraction and the mass attenuation coefficient of the
element i at that energy namely (Chantima & Kaewkhao,
2013).

ufp = Z w1/ p); (1)

where wi and (u/p)i are the fractional weight and the
total mass attenuation coefficient of the ith constituent in
the brain region. The mass attenuation coefficients of the
elements constituting the brain region at certain energy
were obtained from XCOM program (Berger et al., 1987).

3. Results and Discussions

The molecular formula of the different brain regions
investigated in this study is presented in Table 1. The
table also indicates the composition of each brain
regions such as Frontal cortex, Occipital cortex, Parietal
cortex, Temporal cortex, Hippocampus, Thalamus, and
Cerebellum.
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Table 1. The brain regions and their elemental mass
fractions (%)

Carbon Nitrogen  Oxygen Sodium Magnesium  Chlorine
(V] (L)) (U] (Na) (Mg) ((+)]
Frontal 0.6663 0.0782 0.1990 0.0238 0.0149 0.0178
cortex
Occipital ~ 0.6571 0.1015 0.1921 0.0118 0.0158 0.0217
cortex
Parietal 0.6803 0.0879 0.1878 0.0180 0.0110 0.0150
cortex
Tempo- 0.6643 0.0827 0.2072 0.0169 0.0110 0.0179
ral cortex
Hip- 0.6464 0.0936 0.1962 0.0259 0.0179 0.0199
pocam-
pus
Thala- 0.6683 0.0814 0.1966 0.0199 0.0179 0.0159
mus
Cerebel-  0.5651 0.1154 0.2004 0.0139 0.0831 0.0222
lum

The mass attenuation coefficients (u/p) for all brain
regions have been calculated by MCNPX code for the
100 keV, 110 keV, 120 keV, 130 keV and 140 keV photon
energies. Moreover, to prove the validity of the MCNPX
results, we calculated the (u/p) for the brain regions by
XCOM program. The obtained results have been presented
in Table 2.

Table 2. Mass attenuation coefficients of brain regions

- 100 keV 110 keV 120 keV 130 keV 140 keV

rain

Region XCOM ~ MC-  XCOM MC-  XCOM MC-  XCOM MCNPX XCOM  MCNPX

NPX NPX NPX

Frontal 0.1536  0.1545 01491 0.1499 01451 01457 0.1415 0.1422 01383 0.1387
cortex

Occipital ~ 0.1538  0.1546 01492 0.1501 0.1452 0.1459 0.1416 0.1421 0.1383 0.1384
cortex

Parietal 0.1533 01542 0.1489 01496 01449 01456 01414 01420 01382 01378
cortex

Temporal 01535  0.1546 0.1490 0.1500 0.1451 0.1461 0.1415 0.1423 0.1383 0.1380
cortex

Hippocam- 0.1538  0.1550 01492 0.1506 0.1452 0.1462 0.1416 0.1426 0.1383 0.1382
pus

Thalamus 01535  0.1547 0.1490 01498 0.1450 0.1456 01415 0.1423 0.1382 0.1384

Cerebellum 01550  0.1561 0.1501 01514 0.1459 01511 0.0421 0.1432 0.1388 0.1391

Correlation 0.9407 0.9433 0.9678 0.9410 0.7750

The table also underlines the high correlation between
the (u/p) values calculated by MCNPX and XCOM for all
brain regions under investigation. Aside from the tables
given above, the investigation of the seven brain region
response to the energy levels was worth focusing. As
given in Fig 3 and Fig 4, it can be seen that the (u/p)
values were reduced exponentially with the increment of
photon energy, and this indicates the increase of total
interaction.

Figure 3. XCOM Mass Attenuation Coefficients for
Various Radiation Energy Levels in Seven Brain Regions
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Figure 4. MCNPX Mass Attenuation Coefficients for
Various Radiation Energy Levels in Seven Brain Regions
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This behavior in (p/p) was observed for all types of
the brain regions. The small difference in the values of
(M/p) using MCNPX and XCOM establish the validity of the
present MCNPX code. Furthermore, it is to be noted that,
the attenuation behaviors of each brain regions observed
similarly that is definitely due to similar elemental
compositions of brain parts. However, Cerebellum has
the highest mass attenuation coefficients in the studied
radiological energy values. This can be explained by
the elemental mass fraction value of Chlorine (Cl) in
Cerebellum. Since the mass fraction of Chlorine is higher
in Cerebellum, this behavior can be related to the effect
of the atomic number on radiation attenuation. Therefore,
Cerebellum might be expected to highest reducing the
diagnostic X-rays energy, One can say that intensity of
diagnostic radiation can be more attenuated in Cerebellum
than in the rest of the brain regions during the brain CT or
brain PET examinations.

4. Conclusion

It can be concluded that MCNPX code is one of the major
and efficient codes for mass attenuation coefficients in
low energy region and can be used for similar future
studies where experimental conditions and data are
not available. The data from the present paper would
be useful for use of standard simulation geometry and
mass attenuation coefficients for medical physics as well
as the applications of radiation physics. It can be also
concluded that calculated mass attenuation coefficients of
different brain regions can be very useful for calculations
of absorbed radiation dose values during the CT scans
and other medical radiation studies.
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IN ADOLESCENTS
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Abstract

To evaluate the effect of mohile phone usage on adolescents’ sleep quality. This descriptive study took place from January 13-
15, 2016 with 9th, 10th, and 11th grade students enrolled at Konya High School (n=380, 51.6% female, age 16.05+0.87). A
questionnaire was used for data collection and the Pittshurgh Sleep Quality Index (PSQI) was used to measure the sleep quality
of the students. Students received their first mohile phones at an average age of 12.29+1.41). They used their phones 3.03+2.18
hours per day on average, mostly for text messaging (89.5%). Average sleeping time was 7.34+1.22 hours when the next day was
not a school day, and 9.11x1.79 hours when the next day was a school day. Sleep quality of the students decreased as the duration
of mobhile phone usage increased (p<0.01). Using the PSQI scale, it was determined that 20.5% of the students with good sleep
quality and 79.5% of the students with poor sleep quality delayed their bedtime in favor of continued usage of their phone (p<0.05).
Mobile phones should be removed from the bedrooms of adolescents. Parents should control their children’s mobile phone usage
and contents.

Keywords: adolescent, sleep quality, mobile phone, sleep routine.

Ozet

Addlesanlarda cep telefonu kullamminin uyku kalitesi lizerine etkisini degerlendirilmek amaglanmistir. Bu tanimlayici arastirma, Konya
Lisesinde kayith 9., 10. ve 11. simif égrencileri (n=380, %51.6°s1 Bayan, yas arali§i 16.05+0.87) lizerinde, 13-15 Ocak 2016 tarihleri
arasinda yapilmistir. Ogrencilerin uyku kalitelerini Glgmek amaciyla Pitsburg Uyku Kalitesi Olgegi (PUK\) kullaniimistir. Ogrenciler ilk
cep telefonlari ortalama 12.29+1.41 yasinda almis tir. Adélesanlarin cep telefonunu giinliik ortalama 3.03+2.18 saat kullandiklari ve en
¢ok mesajlasmak (%89.5) icin kullandigi belirlenmistir. Ortalama uyuma saati ertesi giin okul yoksa 7.34+1.22 saat, ertesi giin okul
varsa 9.11x1.79 saat olarak belirlenmistir. O rencilerin cep telefonu kullanma siiresi arttikca uyku kalitesinin diistiic;ii belirlenmis tir
(p<0.01). PUKi digegine gére uyku Kalitesi iyi olan é3rencilerin %20.5%inin, kétii olanlarin ise %79.5’inin cep telefonu ile mesgul
oldugu zaman yatma zamanini erteledigi belirlenmistir (p<0.05). Cep telefonlar1 adélesanlarin yatak odalarindan cikariimalidir. Aileler
cocuklarimin cep telefonu kullanimini, icerigini kontrol etmelidirler.

Anahtar Kelimeler: adélesan, uyku kalitesi, cep telefonu, uyku rutini
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1. Introduction

Sleep is a basic necessity that constitutes almost one-
third of the hours in a human’s lifetime. It is a state of
reversible unconsciousness, where the body and mind are
renewed, repaired, and developed (Karadag, 2017). Sleep
is a cornerstone of adolescent development. Although
sleep duration varies, 8-10 hours per night is sufficient
for adolescents (Hirshkowitz et al., 2015). Electronic
media has a negative effect on the sleep of children and
adolescents (Cain & Gradisar, 2010; Hale & Guan, 2015).

Though the media has begun to form an important
part of the daily life of young people, the increasing
frequency of use of media such as television (TV),
computer games, Internet, mobile phone usage threatens
healthy sleep. Using the media can change the sleeping
time and shorten the sleeping period. Media content can
cause extreme excitement or cause recurring voyages
(Van den Bulck 2010). Research shows that there is a
relationship between mobile phone usage and sleep quality
(Bruni et al., 2015; Demirci et al., 2015; Eyvazlou et al.,
2016; Mohammadbeigi et al., 2016; Sahin et al., 2013;
Yogesh et al., 2014). In other studies on adolescents, it
has been found that the use of telephone delayed (Bartel
et al., 2015), the sleeping time, making sleeping difficult
(Arora et al., 2014), which affects the sleeping negatively
(shortening the duration of sleep) (Hale & Guan, 2015).
In another research conducted on the subject, it has been
determined that despite the frequent use of television
and computer, it is not related to sleep variables, whereas
mobile phone use is associated with all sleep variables
(Mak et al., 2014). Mobile phones are widely used among
young people, and the effect of this habit on their sleep
quality is not well-known. This study was conducted to
evaluate the effect of mobile phone usage on adolescents’
sleep quality.

2. Materials And Methods
2.1. Participants and Procedure

This descriptive study research was conducted January
13-15, 2016. The study population was 9th, 10th, and
11th grade students (n = 982) at Konya High School
during the 2015-2016 school year. Students who reported
that they had a mobile phone and did not have any
psychological, neurological, or respiratory sleep problems
were included in the survey. A total of 380 students (age
16.05+£0.87) voluntarily participated in the study. A
questionnaire for data collection was developed to obtain
demographic information and mobile phone usage habits
of the students, and the Pittsburgh Sleep Quality Index
(PSQI) was used to measure the students’ sleep qualities.

Institutional approval was granted from the Konya
Provincial Directorate for National Education, and the
ethical approval, with the decision number of 2016/2
dated January 12, 2016, was obtained from the Konya
Selguk University Ethics Committee. Informed consent
was obtained from all participants and their parents.
All procedures performed in this study involving human
participants were in accordance with the ethical standards
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and with the 1964 Helsinki Declaration and
amendments or comparable ethical standards.

its later

2.2. Instruments

Introductory Characteristics of the Students and Status of
Mobile Phone Use Habits Information Form:

This form was created by the researcher for the purpose
of gathering information related to the variables that had
been determined to have an impact, according to a review
of the relevant literature, on the children constituting the
study sample (Arora et al., 2014; Bartel et al., 2015; Bruni
et al., 2015; Cain & Gradisar, 2010; Demirci et al., 2015;
Eyvazlou et al., 2016; Hale & Guan, 2015; Mohammadbeigi
et al., 2016; Sahin et al., 2013; Mak et al., 2014; Yogesh et
al., 2014).

Pittsburgh Sleep Quality Index (PSQI): The PSQI was
developed by Buysse et al. and adapted to Turkish by
Adgarglin et al. (1996) The PSQI is a 19-item self-report
index that assesses sleep quality and disturbances over
the responder’s past month. It consists of 24 questions,
including 19 self-report questions and 5 questions to be
answered by spouse or roommate. The 24 questions of
the index that are scored consist of 7 components. Each
component is assigned a value of 0-3 points. The total score
of the 7 components gives the total score of the index, which
ranges from 0 to 21. A total score higher than 5 indicates
poor sleep quality. The spouse/roommate section was not
used in this study since it was conducted on adolescents.

2.3. Statistical Data

The data obtained from the study was evaluated using the
SPSS 15.0 program. Daily mobile phone usage times were
calculated as (weekday duration x5 + weekend duration
x2)/7. To analyze student demographics and telephone
usage habits, the bivariate Pearson correlation was used to
identify the relationships between frequency, percentage
retrieval techniques, frequency of cell phone use, and
some sleep variables with PSQI. An independent two-group
difference test (t-test) and a Chi-square test were applied to
test the relationship between the postponement of bedtime
and PSQI.

3. Results

The average age that the students received their first mobile
phone was 12.29 *+ 1.41. The students reported using their
mobile phones 3.03 £ 2.18 hours a day on average. Some
students (30.8%) reported many times daily phone usage,
and most (57.1%) used their mobile phone many times a
day. Most of the students (89.5%) used their mobile phones
for messaging (Table 1). Students usually had a 23.34 =
1.08 bedtime and 7.27 £ 1.30 wake up time. The average
sleep duration was 7.35 + 1.20 hours if there was no school
the next day, and 9.15 £1.66 hours if there was school the
next day. The average score for total PSQI was 7.04 £ 3.36.
According to these PSQI scores, 65.5% of the adolescents
participating in the study had poor quality sleep.
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Table 1. Descriptive Characteristics of the Study Group

Gender
Female
Male
Family Income Status
Low
Middle
Good
High
Family Structure
Nuclear
Broad

Broken

Thinking About Using a Phone Too Much

Yes
No
Frequency of Mobile Phone Usage

Every hour

Many times in an hour

Once daily

Many times daily

Use of the Mobile Phone*

Messaging

Speaking to family

Speaking to friends

Reading news

Going online, researching, solving problems.

Entering social networking sites

Playing games

Listening to music

n %
196 51.6
184 484

n %
14 3.7
185 48.7
168 442

13 3.4

n %
334 87.9
37 9.7

9 2.4

n %
117 30.8
263 69.2

n %

72 18.9
37 9.7

54 14.2
217 57.1

] %
340 89.5
311 81.8
288 75.8
279 73.4
245 64.5
245 64.5
150 395
124 326

*Multiple choices were permitted.

Table 2. Relationship Between Mobile
Time and Some Sleep Variables and PSQI

Sleep time Sufficient
sufficiency .
Insufficient
Mobile phone Yes
available and
close by while No
sleeping
Min/Max
Total PSQI 118

Mobile Phone Usage Time

n
193
187
159
221

X +sd

7.04 £

x+sd
248 £1.70
3.60+2.45
3.52+248
2.68 +1.85

0.165

Phone Usage

Significance*

0.000
p<0.001

0.000
p<0.001

Significance**

0.001
p< 0.01

*Independent Samples t Test

**Bivariate Pearson Correlation

ORIGINAL ARTICLE-ARASTIRMA

The duration of mobile phone use was 2.48 £ 1.70 hours
for the students whose sleep time was sufficient, and 3.60
+ 2.45 hours for those whose sleep time was insufficient
(p<0.001). The duration of mobile phone usage by
students who kept their phone near them while sleeping
was 3.52 £ 2.48 hours, and it was 2.68 + 1.85 hours for
those who did not keep their phone nearby (p<0.001).
There was a positive correlation (r = .165, p <0.01)
between the duration of mobile phone use and the total
PSQI score of the students (Table 2).

Table 3. Sleep Routine Distribution of the Research
Group

Reasons For Delaying Bedtime
Sleep Routines*

n %

Studying 280 737

Reading 133 35.0

Using a mobile phone (playing 73 19.2
games, speaking, messaging,

etc.)

Social networking 69 18.2

Internet use 67 17.6

Watching TV or DVDs 65 171

Playing games with computers, 60 15.8

game consoles, etc.

Studying with computers 47 12.4

Listening to music 41 10.8

Other (taking a bath, etc.) 28 7.4

Directly going to bed 16 42

The adolescents in the study group most often delayed
their bedtime due to studying (73.7%), reading (35%),
and using their mobile phone (19.2% ) (Table 3).

Table 4. Relationship Between Bedtime Delay and PSQI
in the Study Group

Sleeping Time Delay Due to Mobile Phone Use

Yes No Significance*

n

Good 15 20.5 116 37.8 0.005
Poor 58 795 191 62.2 p<0.05
Total 7 100 307 100

*Chi-square Test

According to the PSQI scale, 20.5% of the students with
good sleep quality and 79.5% of students with poor sleep
quality delayed their bedtime due to mobile phone usage.
This difference was statistically significant (p<0.05)
(Table 4). All of the reasons for delaying sleeping time in
Table 3 were compared with the PSQI scale and the only
statistically significant difference was with “when busy
with mobile phone”.
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4. Discussion

In this study, 57.1% of students with mobile phones
used them many times a day and their first mobile phone
was bought for them at age 12.29 = 1.41 on average.
They spent 3.03 + 2.18 hours on them daily, on average.
In a study of adolescents in Japan, it was found that only
31.42% of the students had a mobile phone and they
used the mobile phone in speaking mode for an average
of 7.08 £ 21.42 minutes a day (Mortazavi et al., 2011).
Another study by Munezawa et al. (2011) found that
84.4% of students use a mobile phone, even if only
for a short time each day. In a survey conducted on
adolescents, the average daily phone use of participants
was 131.77 £ 119.9 minutes (Nikhita et al., 2015). In a
study conducted by Mak et al. (2014), participants used
mobile phones an average of 2.31 £ 3.74 hours a day. A
study of university students in Turkey found that 28.3%
of students acquired their first mobile phone at age 13
or younger, and they used them for more than five hours
a day (Sahin et al., 2013). These results show that the
mobile phone is one of the electronic media products
most frequently used by adolescents. Today, young
people socialize with their peers through technology,
especially mobile phones. Mobile phones bring the ability
to go online, transfer mobile data, playback music, record
video, take pictures, and keep a calendar, while being
portable. In this study, the increased frequency of mobile
phone usage may be due to developmental factors of the
adolescents or the increased social interaction. Young
people may be using mobile phones because they see
socialization and technological connection as a means of
liberation, fashion, and social status indication.

In this study, 89.5% of adolescents used mobile phones
for messaging and 81.8% used them to talk to their
families. A survey conducted in India found that 94.2% of
participants used their mobile phone to make calls (Stalin
etal., 2016). Another survey found that 33.5% of students
use mobile phones for messaging, and 28.5% use them
for speaking to their families (Sahin et al., 2013). A study
conducted by Charles Sturt University found that 55% of
students prefer text messaging (SMS), while prefer 30%
to speak (Carroll, 2005). Our study is similar to other study
findings. Young people use mobile phones for purposes
other than communication, which is the main function of
the phone. Young people may prefer to communicate via
SMS because it enables them to communicate as they
are available and allows them to respond more quickly in
everyday life and social relationships.

The students usually had a 23.34 £ 1.08 bedtime and
7.27 £ 1.30 wake up time. The average sleep duration
was 7.35 = 1.20 hours if there was no school next day,
and 9.15 £ 1.66 hours if there was school the next day.
In a study by Mak et al. (2014), the participants slept an
average of 7.74 £ 1.46 hours per night. In another study
conducted on adolescents, participants slept an average
of 8.06 hours on weekdays and 9.30 hours on weekends
(Gamble et al., 2016). Adolescents are not recommended
to sleep more than 11 or less than 7 hours per night
(Hirshkowitz et al., 2015). In the study group, although
better on school nights, the sleep duration was at the
lower end of the recommendation. The participants were

THE JOURNAL OF
NEUROBEHAVIORAL

SCIENCES

NORODAVRANIS BILIMLERI DERGISi

careful not to allow lack of sleep to affect their daytime
activities and performances by choosing to go to sleep
earlier on school nights.

Students who slept next to their mobile phones and
whose sleep period was considered inadequate had
increased mobile phone usage times. According to PSQI
scores, 65.5% of participants had poor quality sleep. The
sleep quality of the students decreased as the duration
of mobile phone usage increased. Mortazavi et al. (2011)
determined a statistically significant relationship between
the number of sleeping problems and the amount of
time they used mobile phones for speaking. Another
study among adolescents in Sweden found that the
prevalence of sleep impairment is higher among people
who use the mobile phone frequently (Thomée et al.
2011). Surveys on university students have found that
sleep quality decreased as mobile phone dependency
increased (Demirci et al.,, 2015; Sahin et al., 2013). In
similar studies, there was a relationship between mobile
phone use and sleep quality (Bruni et al., 2015; Eyvazlou
et al., 2016; Mohammadbeigi et al., 2016; Yogesh et al.,
2014). It was not possible to correlate the deterioration
of the participants’ sleep quality solely to mobile phone
use. However, it was shown that excessive use of mobile
phones affects sleep quality. Keeping mobile phones
away from sleeping adolescents would be a method for
reducing mobile phone usage that would cause minimal
interference. It has been anticipated that it would be
useful to conduct training and intervention studies about
the arrangement of sleep pattern and media literacy in
the study group in the future term. Adolescents should be
directed to activities where they will spend quality time
(e.g., sports, creative and social games, etc.).

The relationship between the adolescents’ bedtime
delay and their rank on the PSQI scale was statistically
significant. In a meta-analysis of forty studies, phone use
was found to delay bedtime in adolescents (Bartel et al.,
2015). In a large participatory study of adolescents in
Norway, 80% of females and 90% of males used their
mobile phone an hour before bedtime, and this reduced
sleep duration by two hours or more (Hysing et al,,
2015). Munezawa et al. (2011) reported in their survey
of Japanese adolescents, that every day, after turning off
the lights, the participants used their mobile phones 8.3%
to call and 17.6% to send messages. In the same study,
sleep disturbances (short sleep duration, subjective sleep
quality, daytime extreme sleepiness, and insomnia) were
found in people who use their mobile phones to talk
and send messages after the lights are turned off. In a
study by Zarghami et al. (2015), there was a significant
relationship between sleeplessness and mobile phone use
late at night. In a study by Gamble et al. (2014), there
was a relationship between the long-term use of mobile
phones and delayed sleeping and waking. In a study by
Fobian et al. (2016), there was a negative correlation
between sleep efficiency and both daytime messaging and
the number of nightly awakenings by mobile phone. The
current study is similar to other study findings, in that the
use of the phones causes sleep quality to deteriorate as a
result of delaying bedtime in adolescents. Students that
had their mobile phones near them while sleeping saw an
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increased duration of mobile phone usage. As a result,
adolescents are preoccupied with their phones before
bed and it is inevitable that both sleeping and waking
are delayed and sleep quality is affected. Sleep, which is
a basic element in physical growth and in strengthening
academic performance, must be adequate. Significant
changes are needed in the habits of adolescents in the
study group.

Among the limitations of the research, the sample size
was small. However, as the number of research studies
conducted in this country are few, the results remain
important to raise awareness of this issue.

5. Conclusions

Sleep quality decreases as the duration of mobile phone
usage increases. Young people prefer mobile phones over
other media products because mobile phones are portable
and include almost all the features and capabilities of
other media products. The length of time adolescents
spend with their mobile phone is a matter of concern for
adolescents, and the use of mobile phones by children
can cause health bad effects. Adolescents should make
changes to regulate their sleep patterns. Mobile phones
should be removed from the bedrooms of adolescents.
Families should control their children’s intended use of
mobile phone and its content and should limit the time
spent with them.

References

Agargiin, M. Y. (1996). Pittsburgh uyku kalitesi indeksinin gecerligi ve
guvenirligi. Turk Psikiyatri Dergisi, 7, 107-115.

Arora, T., Broglia, E., Thomas, G. N., & Taheri, S. (2014). Associations
between specific technologies and adolescent sleep quantity, sleep
quality, and parasomnias. Sleep medicine, 15(2), 240-247. https://doi.
org/10.1016/j.sleep.2013.08.799

Bartel, K. A., Gradisar, M., & Williamson, P. (2015). Protective and risk
factors for adolescent sleep: a meta-analytic review. Sleep medicine
reviews, 21, 72-85. https://doi.org/10.1016/j.smrv.2014.08.002

Bruni, O., Sette, S., Fontanesi, L., Baiocco, R., Laghi, F., & Baumgartner,
E. (2015). Technology use and sleep quality in preadolescence and
adolescence. Journal of clinical sleep medicine: JCSM: official publication
of the American Academy of Sleep Medicine, 11(12), 1433. https://doi.
org/10.5664/jcsm.5282

Cain, N., & Gradisar, M. (2010). Electronic media use and sleep in school-
aged children and adolescents: A review. Sleep medicine, 11(8), 735-742.
https://doi.org/10.1016/j.sleep.2010.02.006

Carroll, J. (2005). YTLKIN2ME? Drama in the age of digital reproduction.
NJ (Drama Australia Journal), 29(1), 15-23.

Demirci, K., Akgdénil, M., & Akpinar, A. (2015). Relationship of
smartphone use severity with sleep quality, depression, and anxiety in
university students. Journal of behavioral addictions, 4(2), 85-92. https://
doi.org/10.1556/2006.4.2015.010

Eyvazlou, M., Zarei, E., Rahimi, A., & Abazari, M. (2016). Association
between overuse of mobile phones on quality of sleep and general
health among occupational health and safety students. Chronobiology
international, 33(3), 293-300. https://doi.org/10.3109/07420528.2015.1
135933

Fobian, A. D., Avis, K., & Schwebel, D. C. (2016). The Impact of
Media Use on Adolescent Sleep Efficiency. Journal of developmental
and behavioral pediatrics: JDBP, 37(1), 9. https://doi.org/10.1097/
DBP.0000000000000239

Gamble, A. L., D'Rozario, A. L., Bartlett, D. J., Williams, S., Bin, Y. S.,
Grunstein, R. R., & Marshall, N. S. (2014). Adolescent sleep patterns
and night-time technology use: results of the Australian Broadcasting
Corporation’s Big Sleep Survey. PloS one, 9(11), e111700. https://doi.
org/10.1371/journal.pone.0111700

ORIGINAL ARTICLE-ARASTIRMA

Hale, L., & Guan, S. (2015). Screen time and sleep among school-aged
children and adolescents: a systematic literature review. Sleep medicine
reviews, 21, 50-58. https://doi.org/10.1016/j.smrv.2014.07.007

Hirshkowitz, M., Whiton, K., Albert, S. M., Alessi, C., Bruni, O., DonCarlos,
L., ... & Neubauer, D. N. (2015). National Sleep Foundation’s sleep time
duration recommendations: methodology and results summary. Sleep
Health: Journal of the National Sleep Foundation, 1(1), 40-43. https://doi.
org/10.1016/j.sleh.2014.12.010

Hysing, M., Pallesen, S., Stormark, K. M., Jakobsen, R., Lundervold, A. J.,
& Sivertsen, B. (2015). Sleep and use of electronic devices in adolescence:
results from a large population-based study. BMJ open, 5(1), e006748.
http://dx.doi.org/10.1136/bmjopen-2014-006748

Karadag M. Uyku ile ilgili Tanimlar ve Uyku Bozukluklarinin Siniflamasi.
[Internet]. Available at https://www.uykuder2017.org/wp-content/
uploads/2017/04/Mehmet-Karadag. [accessed on December 22, 2017].

Mak, Y. W., Wu, C. S. T.,, Hui, D. W. S., Lam, S. P, Tse, H. Y., Yu, W. Y.,
& Wong, H. T. (2014). Association between screen viewing duration and
sleep duration, sleep quality, and excessive daytime sleepiness among
adolescents in Hong Kong. International journal of environmental research
and public health, 11(11), 11201-11219. http://dx.doi.org/10.3390/
ijerph111111201

Mohammadbeigi, A., Valizadeh, F., Saadati, M., Sharifimoghadam, S.,
Ahmadi, A., Mokhtari, M., & Ansari, H. (2016). Sleep quality in medical
students; the impact of over-use of mobile cell-phone and social networks.
Journal of research in health sciences, 16(1), 46-50.

Mortazavi, S. M. J., Atefi, M., & Kholghi, F. (2011). The pattern of mobile
phone use and prevalence of self-reported symptoms in elementary and
junior high school students in Shiraz, Iran. Iranian journal of medical
sciences, 36(2), 96.

Munezawa, T., Kaneita, Y., Osaki, Y., Kanda, H., Minowa, M., Suzuki, K.,
... & Ohida, T. (2011). The association between use of mobile phones
after lights out and sleep disturbances among Japanese adolescents: a
nationwide cross-sectional survey. Sleep, 34(8), 1013-1020. https://doi.
org/10.5665/SLEEP.1152

Nikhita, C. S., Jadhav, P. R., & Ajinkya, S. A. (2015). Prevalence of mobile
phone dependence in secondary school adolescents. Journal of clinical
and diagnostic research: JCDR, 9(11), VCO06. http://dx.doi.org/10.7860/
JCDR/2015/14396.6803

Stalin, P, Abraham, S. B., Kanimozhy, K., Prasad, R. V., Singh, Z.,
& Purty, A. J. (2016). Mobile phone usage and its health effects among
adults in a semi-urban area of southern India. Journal of clinical and
diagnostic research: JCDR, 10(1), LC14. http://dx.doi.org/10.7860/
JCDR/2016/16576.7074

Sahin, S., Ozdemir, K., Unsal, A., & Temiz, N. (2013). Evaluation of mobile
phone addiction level and sleep quality in university students. Pakistan
journal of medical sciences, 29(4), 913. doi: http://dx.doi.org/10.12669/
pjms.294.3686Thomée, S., Harenstam, A., & Hagberg, M. (2011). Mobile
phone use and stress, sleep disturbances, and symptoms of depression
among young adults-a prospective cohort study. BMC public health, 11(1),
66. https://doi.org/10.1186/1471-2458-11-66

Van den Bulck, J. (2010). The effects of media on sleep. Adolescent
medicine: state of the art reviews, 21(3), 418-29. http://dx.doi.
org/10.1136/bmjopen-2014-006748

Yogesh, S., Abha, S., & Priyanka ,S. (2014). Mobile usage and sleep
patterns among medical students. Indian journal physiol pharmacol, 58(1),
100-3

Zarghami, M., Khalilian, A., Setareh, J., & Salehpour, G. (2015). The
impact of using cell phones after light-out on sleep quality, headache,
tiredness, and distractibility among students of a university in north of
Iran. Iranian journal of psychiatry and behavioral sciences, 9(4). https://
doi.org/10.17795/ijpbs-2010

VOLUME-CILT 5 NUMBER-SAYI 1 / 2018 THE JOURNAL OF NEUROBEHAVIORAL SCIENCES 17

J N BS 2018 Published by Uskiidar University / 2018 Uskiidar Universitesi tarafindan yayimlanmaktadir www.jnbs.org



J N Bs 2018 Published by Uskiidar University / 2018 Uskiidar Universitesi tarafindan yayimlanmaktadir www.jnbs.org

o
NEUROBEHAVIORAL

SCIENCES

NORODAVRANIS BILIMLERI DERGISI

Year (Yil) : 2018

Volume (Cilt) : 5

Issue Number (Sayi) : 1

Doi : 10.5455/JNBS.1511938899

Received/Gelis: 29.11.2017
Accepted/Kabul:16.01.2018

HEMIPLEJiSi OLAN BiREYLERIN BESLENME DURUMU VE
ETKILEYEN FAKTORLERIN DEGERLENDIRILMESI

ASSESSMENT OF NUTRITIONAL STATUS AND AFFECTING FACTORS OF
INDIVIDUALS WITH HEMIPLEGIA

Giizin Zeren QOztiirk"", Ciineyt Ardig?, Mehmet Vatansever®

Ozet

Hemipleji bir ndrolojik defisit olup viicudun bir yanisini etkilemektedir. Bu nedenle de basta beslenme olmak iizere giinliik yagamsal
aktivitelerini etkilemekte ve diger bireylere bagimhliga neden olmaktadir. Galismadaki amacimiz hemiplejisi olan bireylerin
beslenme durumlar ve bunu etkileyen faktdrleri degerlendirmektir. Galigmanin etik kurul onay1 Recep Tayyip Erdogan Universitesi
Girisimsel Olmayan Arastirmalar Etik Kurulundan alinmis olup1 Mayis 2017 ile 31 Ekim 2017 aylari arasinda yapiimistir. Trabzon
Macka Omer Burhanoijlu Fizik Tedavi ve Rehabilitasyon merkezinde yatmakta olan hemiplejik hastalardan goniilliik esasina
dayanarak rastgele secilmis hastalarda NRS 2002 degerlendirme formu ve tarafimizdan olusturulmus sosyodemografik dzellikler
ve diger bilgileri iceren anket formunun yiiz yiize uygulanmasi yontemi ile yapilmigtir. Veriler ki-kare ve Studeni\'s t-testleri
kullanilarak analiz edildi; p <0.05 anlamli kabul edildi. Toplam 97 hasta ¢galismaya alinmistir. Bunlarin 42(%43,3) kadin; 55(%56,7)
erkek idi. Yas ortalamasi 47,16+19,46 (min8; max 93) idi. 63(%62,9) unun en az 1 kronik hastaligi mevcuttu. Hastalara NRS
2002’un on degerlendirmesi uygulanmis olup bu degerlendirme sonucunda 33(%34) kiside Esas degerlendirmeye gecilmistir. Esas
degerlendirmede ise 13(%39,4) kiside beslenme riski oldugu belirlenmistir. Beslenme bozuklugu tiim inme hastalarinda oldugu
gibi hemiplejisi olan hastalar iginde dnemli bir saglik sorunudur. Her ne kadar calismamizda sorgulanan faktorlerle beslenme
bozuklugu arasinda anlamh iligki saptanmamigtir. Ancak beslenme multi-faktdriyel bir durum oldugu igin bu konuda daha genis
capta calismalar yapiimasi gerekmektedir.

Anahtar Kelime: hemipleji, malnutrisyon, beslenme bozuklugu

Abstract

Hemiplegia is a neurological deficit affecting one half of the body. For this reason, it affects daily life activities mainly nutrition and
causes addiction to other individuals. The aim of our study is to evaluate the nutritional status of individuals with hemiplegia and the
factors that affect them. Work ethic committee approval Recep Tayyip Erdogan University was taken from the Ethics Committee of Non-
Interventional Studies. It was held between 1 May 2017 and 31 October 2017. In randomly selected patients based on volunteerism from
the hemiplegic patients lying in Trabzon Maca Omer Burhanoglu Physical Therapy and Rehabilitation Center. The NRS 2002 evaluation
form and the questionnaire form consisting of socio-demographic features and other information created by us were made by the
face-to-face method. The data were analyzed using chi-square and Student’s t-tests; p <0.05 was considered significant. A total of 97
patients were included in the study. Of these, 42 (43.3%) were women; 55 (56.7%) were male. The mean age was 47.16 + 19.46 (min8,
max 93). 63 (62.9%) had at least 1 chronic disease. Preliminary evaluation of the NRS 2002 was performed and 33 (34%) of the subjects
were evaluated with main evaluation. 13 (39.4%) were determined to be at a risk of nutritional. Nutritional disorder is an important
health problem in patients with hemiplegia as in all stroke patients. Although there was no significant relationship between nutritional
status and factors questioned in our study. However, as nutrition is a multi-factorial situation, larger studies are needed in this regard.

Keywords: hemiplegia, malnutrition, nutritional deficiency
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1. Giris

Basta serebrovaskiler olaylar olmak tizere birgok patoloji
norolojik defisitlere yol agmaktadir. Norolojik defisitler tim
dinya da oldugu gibi Glkemiz iginde maliyet, isglici ve
hastanede kalis slresinin artmasina yol agmasi nedeniyle
onemli bir saglik sorunudur. (Bilir, 1988)

Hemipleji bir nérolojik defisit olup viicudun bir yarisini
etkilemektedir. Bu nedenle de basta beslenme olmak
Uzere gunlik yasamsal aktivitelerini etkilemekte ve diger
bireylere bagimliliga neden olmaktadir.

Inme gegiren hastalarin birgogunda beslenme bozuklugu
sik gorulen bir durumdur 6rnedin Japonya’da yapilan bir
calismada bu oran %42 olarak saptanmistir (Nishioka ve
dig., 2015). Beslenmenin bozulmasi mortaliteyi artirdigi
bilinmektedir (The FOOD Trial Collaboration, 2003) .Bu
nedenle inme gegiren hastalar basta olmak tzere nérolojik
defisiti olan hastalarda beslenmenin dederlendirilmesinin
onemi blyudktdr.

Beslenmenin dederlendirilmesinde birgok tarama testler
kullaniimaktadir. Bunlardan biride Nutrisyonel Risk Skoru
(Nrs-2002) dur. Avrupa Parenteral ve Enteral Beslenme
Dernedi  (ESPEN-European Society of Parenteral
and Enteral Nutrition) tarafindan 06zellikle nUtrisyon
degerlendirmelerinde kullaniimasi 6nerilmekte olup 2002
yilinda gelistirilmistir ve hastanede kalan yetiskin hastalar
icin dlzenlenmistir.

bireylerin
faktorleri

Calismadaki amacimiz
beslenme durumlari ve
degerlendirmektir.

hemiplejisi olan
bunu etkileyen

2. Metot
Calismanin etik kurul onayr Recep Tayyip Erdogan
Universitesi  Girisimsel Olmayan Arastirmalar Etik

Kurulundan alinmis olupl Mayis 2017 ile 31 Ekim 2017
aylanarasindayapilmistir. Trabzon Macka OmerBurhanoglu
Fizik Tedavi ve Rehabilitasyon merkezinde yatmakta olan
hemiplejik hasta grubundan goénillik esasina dayanarak
segilmis hastalarda NRS 2002 dederlendirme formu ve
tarafimizdan olusturulmus sosyodemografik 6zellikler ve
diger bilgileri iceren anket formu yliz ylize sorgulama
yontemi ile hastalara yapilmistir. Arastirmaya dahil olma
ve haric tutulma kriterleri asagida belirtilmistir.

Arastirmaya dahil olma kriterleri:

1) Diinya Saglk Orgiti (DSO) kriterlerine gére inme
tanisi almis ve tek tarafli hemiplejisi olan;

2) Eslik eden baska serebellar veya beyin sapi lezyonu
olmayan;

3) Tibbi durumlari stabil olan;
4) Basit sdzel komutlari anlayabilecek olan génilliler.
Diglama kriterleri:

1) iletisim ya da énemli kognitif ve duygusal problemi
olan hastalar;

2) Afazi ve iletisim bozuklugu olanlar.

Nrs-2002 iki basamakli bir beslenme dederlendirme
formu olup 6n dederlendirme tim hastalarda yapildiktan
sonra 6n dederlendirmedeki sorulardan birine yaniti evet
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olan hastaya ileri degerlendirme uygulanmis ve puanlama
yapilmistir. 3 ve Ustlinde puan olanlar beslenme bozuklugu
olan grup olarak dederlendirilmistir. Veriler ki-kare ve
Student\'s t-testleri kullanilarak analiz edildi; p <0.05
anlamli kabul edildi.

3. Bulgular

Toplam 97 hasta c¢alismaya alinmistir. Bunlarin
42(%43,3) kadin; 55(%56,7) erkek idi. Yas ortalamasi
47,16£19,46 (min8; max 93) olup yas gruplarina goére
dagilimina bakildiginda en sk 40-64 yas grubu 42
(%43,3) idi. Hastalarin boy, kilo, vicud kitle indeksi
(VKI) ortalamalar Grafik-1 de verilmistir. Buna gore VKI
ortalamasi 26,5+5,02 olup; 21(%?21,6) ‘1 obezdi.

Grafik 1: Hastalarin vas. bov. kilo ve VKI lerinin dagilim1

200+
150 1
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{ :

63(%62,9) unun en az 1 kronik hastaligi mevcuttu.
Hastalarda en sik Hipertansiyon(HT) gorilmekte olup
29 Kisi(%46), Diabetes Mellitus (DM) olan 9(%8) Kisi
iken hem HT hem DM si olanlar 5 kisi idi. Diger kronik
hastaliklari olanlar 29 (%46) kisiydi. Surekli ilag kullanimi
olanlarin sayisi 72(%74,2) idi.

Sigara igme durumu sorgulandiginda, 19(%19,6) kisi
sigara igiyordu. Erkeklerde (15;%27,3)sigara igme
kadinlardan(4;%?9,5) fazla idi.

Felg gegirme yil ortalamalarina bakildiginda 4 yil olup
hastalar 4 yil ve alti; 4yl Gstl olmak Uzere 2 gruba
ayrilmistir. 4 yil ve altinda olanlar 69(%71,1) kisi idi. Felg
sonrasinda ameliyat gegirenler 52(%53,6) kisi idi. Felg
yili ile Felg sonrasi operasyon gegirme arasinda anlamli
iliski bulunamadi(p=0,179). Felg sonrasi ciddi enfeksiyon
(Bronsit, Pnédmoni ve Pyelonefrit vb) gegirip gegcirmeme
durumu sorgulandidinda 57(%58,8) inin gecirmedidi
saptanmistir. Felg vyili ile ciddi enfeksiyon gegirme
arasinda iliski saptanmamistir(p=0,508). Felg yili ile NRS
2002 6n dederlendirme sonuglari arasinda anlamli iligki
saptanmamistir(p=0,471).

Hastalara NRS 2002’un 6n dederlendirmesi uygulanmis
olup bu dederlendirme sonucunda 33(%234) kiside Esas
degerlendirmeye gegilmistir. 13(%39,4) ‘U beslenme riski
oldugu belirlenmistir.

Hepsi oral yoldan beslenmekte olup kendi ihtiyaglarini
kendi karsilayanlar 41(%42,3) kisi iken baskalarina
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bagimli olanlarin bakicilarin egitim durumu en sik ilkokul
olup 29(51,8) kisiydi. Kisinin bagkalarina ihtiyag duyma
durumu cinsiyet(p=0,351) ve felg yiliyla(p=0,326) iliskisiz
olup yas gruplari(p=0,005) ile alakal bulunmustur. Yas
ilerledikge bagimlilik artmaktaydi.

Tum hastalarin  gelir durumlar  sorgulandiginda
cogunlugunun (32;%32,1) inin gelir durumunun yetersiz
oldugunu ifade etmekteydi. Gelir durumu ile beslenme
arasinda iliski saptanmamistir.(p=0,147)

Beslenme durumu riski olanlarin yas grubu, cinsiyet,
VKI, sigara icme, egitim durumlari(kendi ve bakici), felg
yili ile kronik hastalik varligi arasindaki iliski tablo-1 de
go6sterilmistir. Beslenme durumu ile bu faktérler arasinda
iliski saptanmamistir.

Tablo-1: Beslenme durumlar ve etkileyen faktorlerin
degerlendirilmesi

Beslenme Riski

Beslenme Riski

Olan olmayan
N N %
Yas
<40 6 46,2 30 35,7 0,258
40-64 3 23,1 39 46,4
>65 4 30,7 15 17,9
Cinsiyet
Kadin 6 46,2 36 433 0,823
Erkek 7 53,8 48 56,7
BMI
<30 10 76,9 66 78,4 0,893
>30 3 23,1 18 21,6
Felg Yil
<4 11 84,6 26 31 0,249
>4 2 15,4 58 69
Kronik hastalik
durumu
Var 9 69,2 53 63,1 0,668
Yok 4 30,8 31 36,9
Sigara Durumu
Var 5 38,5 14 16,7 0,065
Yok 8 61,5 70 83,3
Kendi ihtiyacinmi
karsilama
Evet 6 46,2 35 4“7 0,761
Hayir 7 53,8 49 58,3
Kendi Egitim
Durumu
Lise alti 8 61,5 54 64,3 0,848
Lise ve iistii 5 38,5 30 35,7
Bakici Egitim
Durumu
Lise alti 4 571 25 51 0,762
Lise ve iistii 3 42,9 24 49
Gelir Durumu
Yeterli 15,4 30 35,7 0,147
Yetersiz 11 84,1 54 64,3

4, Tartisma

Dinyada yilda yaklasik 16 milyon kisi inme gecirmekte
ve bunlarin 5,7 milyonu 6lmektedir (Strong ve dig., 2007).
Bircok calisma erkeklerde inme siklidinin fazla oldugunu
gostermistir (Sacco, 1995). Bizim calismamizda da buna
uygun olarak erkek sayisi fazla idi.

Literatlirde inmenin her yasta olabilecedini géstermekle
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beraber 55 yas Ustl bireylerde sikhdinin her 2 cinste de
2 kat arttigini gostermektedir (Bilgili ve Gozim, 2014
Davenport) . Bizim galismamizda da buna benzer olarak
hasta grubumuz en sik 40-64 yas arasindaydi.

Kronik hastaliklar ile inme arasindaki badglanti
calismalarda ortaya koyulmustur. Literattrde HT bilindigi
Uzere inme igin en sik gorilen tedavi edilebilir faktéra
olarak adlandiriimaktadir (Goldstein ve dig., 2011). Bizim
calismamizda da hastalarin 62,9 unun en az 1 kronik
hastaligi oldugu saptanmistir. En sik kronik hastalik ise
HT olarak bulunmustur.

Sigara kullanimi halen az gelismis Ulkeler basta olmak
Uzere dinyay! etkileyen bir sadlk sorunudur. Sigara
ve kranial arter hastaliklari arasindaki iliskiye dair ilk
literatlr 1875 yilina dayanmaktadir (Gowers, 1875). 2014
yilinda yapilan bir gaismada geng inme gegiren hastalar
incelenmis ve sigara igenlerin orani %9,5 bulunmustur
(Dash ve dig., 2014). Her yas grubunun oldugu bir
calismada ise %39 olarak bulunmustur (Cerrato ve dig.,
2004). Bizim galismada sigara icme orani %19,6 dir. TUm
calismalarda da gosterildigi gibi sigara icimi inme igin
bagimsiz risk faktéridir (Boffetta ve Straif, 2009).

Turkiye Istatistik Kurumu verilerine gére erkeklerde
(%41,5) tatin Grind kullanimi kadinlara (%13,1) goére
daha fazladir bizim galismamizda da buna uygun olarak
erkeklerde sigara icimi daha fazla idi (Turkiye Istatistik
Kurumu TUIK, 2012).

TC. Saghk Bakanligi Evde Sadghk Hizmetleri 2012
raporuna gore inme gegiren hastalarin %50’si iyileserek ya
da hafif kisithliklar ile taburcu olmakta, %?20’si hastanede
yasamini yitirmekte ve %?30’u ciddi veya kalici hasar
nedeni ile bakima ihtiyag duymaktadir ( Tirkiye istatistik
Kurumu TUIK, 2012). Hemiplejik hastalarda yapilan bir
calismada bakima ihtiyaci duyanlarin orani %46,1 olarak
saptanmistir (Santus ve dig, 1990). Galismamizda da
buna benzer olarak bu oran %42,3 dir. Calismalarda
bakima ihtiyaci olma ile birgok faktér ile karsilastiriimistir.
Yapilan bir galismada lezyon yerinin, cinsiyet ve inme
tipinin baskalarina bagdimh olma ile iliskili olmadidi
gosterilmistir (Wade ve Hewer 1987). Bir bagka galismada
ise bizim galismamiza benzer sekilde bagkalarina ihtiyag
duyma ile yas arasinda anlamli iliski bulunmustur (Wade
ve dig., 1984).

Inme gegiren hastalarda idrar yolu enfeksiyonu ve
pnémoni gibi enfeksiyonlar en sik goérilen medikal
komplikasyonlar arasinda yer almaktadir (Davenport
ve dig., 1996). Calismamizda bu bilgiye uygun olarak
%41,2’'sinin ciddi enfeksiyon gegirdigi tespit edilmistir.

Beslenme ve inme ile iliski galismalarda beslenme
bozuklugunun inme sonrasi ve rehabilitasyonu
sonrasindaki sikligi ve bununla beraber mortalite ve
morbidite artisi birgok galismada gosterilmistir (Yoo ve dig.,
2008; J Prosser-Loose ve dig., 2011). On sekiz calismanin
dederlendirildigi bir sistemik derlemede malnutrisyon
orani %6,1 ile %62 arasinda dedistigi bildirilmistir
(Foley ve dig., 2009). Hemiplejik yash (65 ve Ustu yas)
hastalarda Mini Nitrisyonel Test ile tarama yapilan bir
calismada malnutrisyon riski veya malnutrisyonu olanlarin
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orant %99 bulunmustur (Nishioka ve di., 2017). Bizim
calismamizda ise oran bu oran 33(%34) dir. Her yas
grubundan hasta alinmis olmasi diger galismalardan daha
az oran gikmasinin nedeni olabilir.

Bir calismada beslenme bozukludu ile etkileyen faktérler
incelendiginde calismalarda bizim calismaya benzer olarak
sosyoekonomik durum ve egitim durumunun beslenme
ile iliskisi saptanamamistir (Corrigan ve dig., 2011; Chai
ve dig., 2008). Ancak cinsiyet(kadin) ve yas (yash grup)
iliskisini gosteren calismalar mevcuttur (Westergren,
2008; Ha ve dig., 2004). Bizim galismamizda da kadin ve
yasl bireylerde daha fazla olmasina ragmen anlamli iligki
cikmamistir. Bunun nedeni secilen grubun kisithhdindan
oldugunu dasliinmekteyiz.

5. Sonug

Beslenme bozuklugu tim inme hastalarinda oldugu gibi
hemiplejisi olan hastalar icinde 6nemli bir saglik sorunudur.
Beslenme bozuklugunun tespit edilip dlizenlenmesi
hastalarin rehabilitasyonunun bir pargasidir. Hastalarin
beslenme yo6ninden dederlendirmesi gerek birinci
basamak da gerekse ikinci basamak saglk hizmetinin bir
parcasi olmahdir.

Beslenme bozuklugu bu hastalarda birgok faktorin
etkisi oldugu bilinmektedir. Her ne kadar galismamizda
sorgulanan faktorlerle beslenme bozuklugu arasinda
anlamli iliski saptanmasa da multi-faktériyel olan bu
durumun saptanmasli igin daha genis capta calismalar
gerekmektedir.
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USTUN ZEKALI VE YETENEKLI ERGENLERIN BENLIK
SAYGILARI, DEPRESYON DUZEYLERI VE FONKSIYONEL
OLMAYAN TUTUMLARININ DEGERLENDIRILMESI

EVALUATION OF SELF ESTEEM, DEPRESSION LEVELS AND
NONFUNCTIONAL ATTITUDES OF GIFTED AND TALENTED ADOLESCENTS

Hiiseyin Uniibol'", Ece Demirhan'

Ozet

Bu arastirmada, iistiin zekali ve yetenekli ergenlerin benlik saygilar, depresyon diizeyleri ve fonksiyonel olmayan tutumlarinin
degerlendirilmesi amaglanmigtir. Bu amagla Ustiin yetenekli gocuklarin okudugu bir lisede 9. (N=52) ve 12. (N=42) siniflarda
okuyan n=45 kiz ve n=49 erkek olmak iizere toplam N=94 katiimciya Fonksiyonel Olmayan Tutumlar Olgegi, Beck Depresyon
Olcegi ve Rosenberg Benlik Saygisi Olgedi uygulanmistir. Arastirma sonucunda 9. sinif 6grencilerin Tutumlarinin benlik saygisi ve
depresyon dzellikleriyle iligkili bulunmazken, 12. Sinifta okuyan dgrencilerin iligkili olduu sonucuna ulagiimistir. Bu sonuglara
gore iistiin yetenekli ¢cocuklarin yaslan arttikga dzellikle bagimsizlik, miikkemmeliyetci ve degisken tutumlaninin benlik saygisi ve
depresif dzelliklerle ters yonde anlamh bir iligkinin gelistigi gézlemlenmektedir. Genglerin hem bireylesme, hem de hata yapmak
istememe ozelliklerinin benlik saygisinda dnemli bir etken oldugu ve duygularina olan etkileri tartigiimistir.

Anahtar Kelime: fonksiyonel olmayan tutumlar, benlik saygisi, depresyon, (istiin zekali ve yetenekli ergen

Abstract

In this study, it was aimed to evaluate the self esteem, depression levels and nonfunctional attitudes of gifted and talented adolescents.
For this purpose, a total of N = 94 participants, n = 45 girls and n = 49 males, who are in a high school 9th grade (N = 52) and 12th
grade (N = 42) The Rosenberg Self-Respect Scale was applied. As a result of the research, it is concluded that the attitudes of the 9th
grade students are not related to the self-esteem and depression characteristics, while the students who study at the 12th grade are
related. According to these results, it is observed that as the ages of the gifted children increase, a significant relationship is developed
especially in the opposite direction with respect to independence, perfectionist and variable attitudes, and depressive characteristics. It
has been argued that the characteristics of the young people, both individualizing and not wanting to make mistakes, are an important
factor in self-esteem and their effects on their emotions.

Keywords: nonfunctional attitudes, self esteem, depression, gifted and talented adolescent
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1. Giris

Codgu zaman Ustlin zekali ve yetenekli gengler adindan
da anlasilabilecedi gibi zeki ve problem yasamayan
cocuklar olarak algilanirlar. Ebeveynleri dahi {stln
zekall ve yetenekli cocuklari oldugu icin kutsanmis gibi
hissedebilirler. Diger yandan pek cok kimse ustin zekal
ve yetenekli dogmus olmayl sans oyununda kazanilmis
bir sey gibi gérme egdilimindedir. Yine pek cok kimse Ustin
zekall ve yetenekli cocuklarin bu sekilde dogmus olmasini
digerlerine haksizlik olarak gérebilir. Maalesef Ustin zekall
ve yetenekli olmak sadece mutluluk ve nese getirmez ayni
zamanda tehlike, kaygi ve hayal kirikliklarini da getirir.
Ustiin zekali ve yetenekli gocuklarin digerlerine nazaran
Ustln yetenek, beceri ve zekalari olsa da bu gocuklar pek
cok risk faktord ve problemle karsi karsiya kalirlar (Majid
& Alias, 2010). Gogu Ustln zekali ve yetenekli ergen
yasamlari boyunca depresyonla muicadele etmek zorunda
kalirlar (Francis, Hawes, & Abbott, 2016). Ustiin zekali
ve yetenekli gocuklarin ebeveynleri de diger gocuklarin
ebeveynleri gibi gocuklarini yetistirirken gesitli zorluklarla
karsilasirlar (Yazdani & Daryei, 2016).

Ustiin zekall ve yetenekli gcocuklar kosullari, konular ve
bunlarin altinda yatan felsefeyi anlayabilme kapasitesine
sahip c¢ocuklar olmasina ragmen bu kosullar icinde
kendi duygulari ile basa cikabilme becerisine her zaman
sahip olmayabilirler (Coleman, 2014). Bu g¢ocuklarin
yetiskin hayatlarinda bilgelesebilmeleri, ebeveynlerinin
ve O6dretmenlerinin cgocuklarin farklilasan 6zelliklerini,
zorluklarini, duygusal ihtiyaglarini bilerek yaklasim
sergilemesi gerekir (Yazdani & Daryei, 2016).

Ustiin zekali ve yetenekli olmak gesitli alanlarda beceri
gerektirir ve bu alanlardan biri de akademik becerilerdir.
Ustiin zeka ve yetenek genellikle akademik basarilar
Gzerinden kesfedilir (Renzulli, 1990). Ustiin zekah ve
yetenekli gocuklar gelisim silrecinde gelisim piramidinin
herhangi bir evresinde gesitli problemler yasayabilirler
(Ramzi, Pakdaman, & Fathabadi, 2011). Piirto (1999)
kisilik 6zelliklerinin yetenedin gelisimine katki sagladigini
ileri sirer. Kisilik 6zellikleri akademik basariya, problem
¢b6zme becerisine ve okul basarisina da etki eder. Rimm
(1988) kendilerine “Zeki” olarak goéren 06grencilerin,
zorlandiklari durumda c¢ok daha fazla strese girdikleri,
clinkl oOgretmenlerinin veya ailelerin inandiklari kadar
zeki olamayabilecekleri endisesi yasadiklarini belirtmistir.

Bets ve Neihart (1988) Ustiin yetenekli ve zeki gocuklari
profillerine gbére gruplandirmislardir. Birinci grupta yer
alan cocuklar yaratici, otonomi sahibi ve 6z yénelimlidir.
Bu cocuklar genellikle okulla ilgili aktivitelerde oldukga
basarili olurlar. ikinci gruptaki Ustiin yetenekli ve zeki

cocuklar “meydan okuyucu-zorlu” g¢ocuklardir. Uyum
saglamaz ancak otonomi sahibi ve badimsizdirlar.
Siklikla okul sistemi nedeniyle hayal kirikligi ya da

caresizlik yasarlar. Okul sistemine uygun becerilere sahip
olmadiklari zaman problem yasayabilirler. Bu gocuklar
genellikle okulda kurallara uymayi reddeden gocuklar gibi
goruldikleri icin ebeveynleri ve 6gretmenleri tarafindan
Ustliin yetenekli olduklari anlasilamaz. Bu nedenle de
takdir ve destek de géremezler.

ORIGINAL ARTICLE-ARASTIRMA

Uglincii grupta yer alan gocuklar, Bets ve Neihart (1988)
tarafindan “yer alti” gocuklar olarak tanimlanmiglardir.
Onlara gbre bu gocuklar kendilerine given duymadiklari
ve spontane davranamadiklari igin yeteneklerini gizlerler.
Okulun ortami bu gocuklarin yeteneklerini géstermeleriigin
cesaretlendirmez. Bu gocuklarin farkl olduklari genellikle
reddederler ve akranlari tarafindan kabul edilmek isterler.
Bu profildeki yetenekli gocuklarin arasinda okul sistemi
disina atilanlar da vardir.

Ustiin yetenekli cocuklar, kendilerine verilen etiketin,
kendi 0Ozsaygilarina zamanla nasil bir etki biraktidi,
tutumlarini nasil etkiledigi ve depresif 6zelliklerinde bir
degdisimin olup olmadidini amagliyoruz.

2. Yontem
2.1 Katilimcilar

Arastirma 6rneklemi, Gebze’ de bulunan Tiirk Egitim Vakfi
Inang Tirkes Ozel Lisesi'ne (TEVITOL) devam etmekte
olan 6grencilerden rastgele olarak belirlenen ve galismaya
katilmayi gonulli olarak kabul eden, 9. Sinif (n=52; yas
ort.=15,17; ss: 0,38) ve 12. sinif (n=42; yas ort.=17,90;
ss: 0,29) ergenlerden olusmaktadir. Arastirma, toplamda
n=45 kiz 6dgrenci (yas ort.= 16,31; ss=1,36) ve n=49
erkek o6drenci (yas ort.= 16,47; ss=1,46) olmak lzere
toplam N=94 katilimci ile yapilmistir.

2.2 Arastirma Modeli

Bu arastirmada Ustlin zekali ve yetenekli ergenlerin benlik
saygilari, depresyon dizeyleri ve fonksiyonel olmayan
tutumlarinin dederlendirilmesi amaglanmistir. Bu amagla
arastirmada asadidaki hipotezlere yanit aranmistir:

9. sinif ve 12. sinif Ustin zekali ve vyetenekli
genglerin Fonksiyonel Olmayan Tutumlar Olgeginden
ve alt dlgeklerinden aldiklari puanlar, Beck Depresyon
Olceginden aldiklar puanlar ve Benlik Saygisi Olgeginden
aldiklari puanlar arasinda anlamh fark yoktur.

Bu arastirmada (stin zekali ve yetenekli lise
o6grencilerinin benlik saygilarini, depresyon dlzeylerini
ve fonksiyonel olmayan tutumlarini tespit etmek ve
bunlar arasindaki iliskinin incelenmesi amaglanmistir. Bu
bélimde katihmcilarin 6zellikleri, arastirmada kullanilan
veri toplama araglari, verilerin toplanmasi ve analizi ile
ilgili bilgi verilecektir.

Arastirmada kullanilan veri toplama araclari Tark Egitim
Vakfi Inang Tirkes Ozel Lisesi'nde gérevli psikolog
tarafindan ders saatleri icinde 6grencilere uygulanmig
ve uygulamalar yaklasik 45 dk surmustir. Ogrenciler
olgekleri kendi baslarina doldurmuslardir.

2.3 Veri Toplama Araclari
2.3.1. Demografik Soru Formu (DSF)

Demografiksoruformuarastirmacitarafindangelistirilerek
orneklem grubunun demografik degiskenlerini saptamak
amaciyla hazirlanmistir. Bu formda katilimcilara; cinsiyet
ve sinif sorulmustur.
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2.3.2. Rosenberg Benlik Saygisi Olcegi- Benlik
Saygisi Alt Oicedi (RBSO)

Rosenberg Self-Esteem Scale (Benlik Saygisi Olgegi),
Morris Rosenberg tarafindan 1965 yilinda ergenlere
yonelik benlik saygisi diizeyini 6lgmek igin gelistirilmistir.
Olcek toplamda Likert tipi 63 maddeden olusup 12 alt
Olcegi vardir. Rosenberg, alt Glgeklerden vyararlanarak
ergenlerde benlik saygisini gesitli 6zelliklerle birlikte
dederlendirmis olup gecerlik ve guvenirlik islemlerine
bunlari da dahil etmistir. Her bir alt 6lgedin 6lctugu 6zellik
ve dederlendirmesi farkhdir. Bu alt 6lgekler sirasiyla, benlik
saygisi, kendilik kavraminin strekliligi, insanlara glivenme,
elestiriye duyarlilik, depresif duygulanim, hayalperestlik,
psikosomatik belirtiler (anksiyete g0stergesi olarak
kabul edilmistir), kisilerarasi iliskilerde tehdit hissetme,
tartismalara katilabilme derecesi, anne-baba iliskisi, baba
ile iliski, psisik izolasyondur. Bu galismada Benlik Saygisi
Alt Olcedi kullanilimigtir.

Olcegin  ilkemizdeki  standardizasyon  calismalan
Cuhadaroglu (1986) tarafindan yapilmistir. Bu galismada
kullanilan, Benlik Saygisi Alt Olcedi, 4 maddeli Likert tipi
bir alt 6lcek olup, 6lcedin ilk 10 maddesini kapsamaktadir.
Olcedin puanlama sistemi 0-6 arasindadir. Toplamda,
0-1 puan alanlar yuksek, 2-4 puan alanlar orta, 5-6
puan alanlar disik benlik saygisina sahip bireyler olarak
nitelendirilir.

Olgedin glvenirlik calismalarinda, test-tekrar test
yontemi uygulanmisti. Test 15-18 vyas araligindaki
lise Ogrencilerine uygulanmis ve bir ay sonra ikinci
kez uygulanarak, alt testler igin elde edilen glvenirlik
katsayilari .46 ile .86 arasinda dedisiklik géstermistir.

2.3.3. Beck Depresyon Envanteri(BDE)

BDE (Beck Depression Inventory-BDI), Beck ve
arkadaslar (1961) tarafindan gelistirilmistir. Olgegin
amaci depresyon yoninden riski belirlemek ve depresif
belirtilerin dlzeyini ve siddet dedisimini 6lgmektir. 21
maddeden olusan bir kendini dederlendirme o6lgegidir.
Dértli Likert tipi 6lcim saglamaktadir. Olgek 21 belirti
kategorisinden  olusmustur;  bunlar, duygudurum,
kétimserlik, basarisizlik  duygusu, doyumsuzluk,
sugluluk duygusu, cezalandiriilma duygusu, kendinden
nefret etme, kendini suglama, kendini cezalandirma
arzusu, aglama nobetleri, sinirlilik, sosyal icedonuklik,
kararsizlik, bedensel imge, galisalabilirligin ketlenmesi,
uyku bozukluklari, yorgunluk-bitkinlik, istahin azalmasi,
kilo kaybi, somatik yakinmalar, cinsel durtt kaybidir. Her
madde 0-3 puan arasinda bir deder alir. Bu puanlarin
toplanmasiyla depresyon puani elde edilir. Toplam puan
0-63 arasinda degismektedir. Kesme puani 17 olarak
kabul edilir. 17 ve Ustl puan alanlarin tedavi gerektiren
depresyonu belirlemede yeterli olabilecedi belirtiimektedir
(Sahin,1989).

Olgegin (lkemizde standardizasyon calismalar Hisli
(1988; 1989) tarafindan yapilmistir. Hisli (1989) BDE’
nin Tlrkge formunun iki yarim test glvenirlik katsayisi
.74 olarak hesaplanmistir. Beck Depresyon Envanterinin
gecgerlik calismalarinda, Beck Depresyon Envanteri
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puanlari ile MMPI depresyon alt 6lgedi puanlari arasindaki
korelasyon katsayisi .50 olarak hesaplanmistir. Olcegdin
Surekli Kaygl Envanteri (STAI-T) ile korelasyonu .55,
Otomatik Dusiinceler Olcedi ile korelasyonu ise .74 olarak
hesaplanmistir (Hisli, 1989).

2.3.4. Fonksiyonel Olmayan Tutumlar Olcedi(FOTO)

Weissman ve Beck tarafindan (1978) gelistirilen 6lgek;
depresyonla iliskili olan varsayimlarin ve semalarin ortaya
¢glkma sikhgini 6lgen ergen ve yetiskinlere yoénelik bir
kendini dederlendirme aracidir. Olgek 7-noktali Likert
tipte 40 madde iceren iki ayri formdan olusur (FOTO-A
ve FOTO-B). Her iki form birbirlerinden bagimsiz olarak
kullanilabilir. Bu arastirmada secilen form, FOTO-A’
dir.  Olgedin 6zgiin gecerlik galismalarina gére, Beck
Depresyon Envanteri (BDE) ile Otomatik Duslinceler
Olgegi (0ODO) arasindaki korelasyon incelenmistir. FOTO
‘niin BDE ile olan korelasyonlari .30 ile .65 arasinda
degistigi gdzlemlenmisken, ODO ile olan korelasyonlari
.43 ile .64 arasinda bulunmustur (Savasir ve Sahin,
1997). Olgedin 6zglin glivenirlik calismalarina gére, test-
tekrar test glvenirligi .54 ile .84 arasinda dedisirken,
madde-toplam puan korelasyonlarinin .20 ile .50 arasinda
dedistigi, ic tutarhhdin ise .87 ile .92 arasinda oldugu
hesaplanmistir (Savasir ve Sahin, 1997). Tlrkge formunun
gecerlilik ve glivenilirligi Sahin ve Sahin (1992) tarafindan
yapilmistir. Uyarlama calismalarinda dlgekten elde edilen
iki yarim test guvenirligi .72, ic tutarliik .79 ve madde-
toplam puan korelasyonlarinin ortalamasi .34 olarak
bulunmustur. Gegerlik galismasi igin, 6lglt gegerligi ve
yap! gecerligi hesaplanmistir. Olgiit gegerlik galismasinda
FOTO-A ile BDE ile korelasyonu .19 oldugu belirtilmistir.
Yapi gegerligi calismasinda FOTO’ nin Beck Depresyon
Envanterinden yliksek ve disik puan alan iki ug grubu
anlamli olarak ayirt edebildigi tespit edilmistir (Savasir ve
Sahin, 1997). Yapi gegerligi galismalarinda fakt6ér analizi
yapilmis ve 6lgedin, miukemmelliyetgi tutum, onaylanma
ihtiyaci, bagimsiz tutum, dedisken tutum olmak Uzere
dort faktérden olustugu tespit edilmistir:

2.4 Prosediir

Arastirma dediskenlerinin birbirleri ile iliskilerinin ele
alindid1 istatistik analizlere gegilmeden 6nce verilerin
dagihminin  normallik varsayimlarinin test edilmesi
amaclyla Kolmogorov-Smirnow  testi  kullaniimistir.
Inceleme sonucunda 6lgekler ve alt boyutlarinda veri
dadilimin normal oldugu (p>0,05), varyanslarin homojen
dagihm gosterdigi belirlenmistir. Bu nedenle dlgeklerle ilgili
tlim analizlerde parametrik testler kullaniimistir. Normal
dagihm goOsteren arastirma verileri, bagimsiz 6rneklem
t testi ve Pearson korelasyon katsayisi yontemleri
kullanilarak dederlendirilmistir. Ayrica, temel arastirma
hipotezlerine ek olarak, verilerin demografik 6zelliklerle
olan iliskileri, bagimsiz 6rneklem t testi, kullanilarak
incelenmistir Elde edilen bulgular p<.05 ve p<.01
anlamlilik diizeylerine gore degerlendirilmistir. Arastirma
verilerinin timu, (Statistical Package for the Social
Sciences - SPSS) programinin 21.0 strimu kullanilarak
degerlendirilmistir.
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3. Bulgular

Arastirmaya katilan Gstin zekal ve yetenekli lise
ogrencilerinin cinsiyet ve siniflarina gére dagilimlari Tablo
1’de verilmistir. Buna goére katilimcilarin % 47,9'u kiz, %
52,1'i erkek 6grencilerden; % 55,3’ 9. Sinif, % 44,7'si 9.
sinif 6grencilerinden olusmaktadir.

Tablo 1. Ustiin zekali ve yetenekli Lise Ogrencilerinin
Demografik Verilerine Gore Frekans Dadgilimlari ve
Yuzdelikleri

N % Toplam
Kiz 45 479
94 % 100
Erkek 49 52,1
9. Sinif 52 55,3
94 % 100
12. Sinif 42 447

Tablo 2’'de Rosenberg Benlik Saygisi Olgedinin “Benlik
Saygisi” alt 6lceginden alinan puanlara gére benlik saygisi
duzeylerine karsilik gelen ortalama ve standart sapmalara
yer verilmistir. Ustiin zekal ve yetenekli lise 6grencilerinin
% 61,7'si ylksek benlik saygisina, % 38,3l orta dlizeyde
benlik saygisi puani alirken, 6grencilerin hig birisi distk
benlik saygisi puani almamistir.

Tablo 2. Rosenberg Benlik Saygisi Olgedi Diizeylerine
Gore Frekans Dagihimi, Ylzdelikler, Ortalama ve Standart
Sapmalar

Benlik Saygisi N % Ort. ss
Yiiksek 58 61,7 0,84 0,490
Orta 36 383 2,84 0,768

Diisiik 0 0 0 0
Toplam 94 100,0 1,60 1,151

0 -1 puan alanlarin “yliksek”
2-4 puan alanlarin “orta”
5-6 puan alanlarin “disuk”

Yiksek benlik saygisina sahip o6drencilerin “benlik
saygisi” alt 6lgedinden aldiklari puan ortalamasi 0,84
ve orta dizey benlik saygisina sahip 6grencilerin “benlik
saygis!” alt olcedinden aldiklari puan ortalamasi 2,84
bulunmustur.

Tablo 3. Sinifa Gore Rosenberg Benlik S_jdyngl Olceginden
Alinan Puanlara Uygulanan Badimsiz Orneklem t Testi
Sonuglari

9. Sinif 52 1,65 1,125

0,447 0,656
12. Sinif 42 1,54 1,195
Toplam 94 1,60 1,151

Tablo 3’de Ustlin zekall ve yetenekli lise 6grencilerinin
siniflarina gére Rosenberg Benlik Saygisi Olcegdi “Benlik
Saygisi” alt 6lgeginden aldiklari puanlara iliskin bagimsiz
o6rneklem t testi sonuglarina yer verilmistir. Sinifa goére,
benlik saygisi alt 6lgedinden alinan puanlar arasindaki
fark anlamh bulunmamistir [t(1-92)=0,447; p>0,05]. 9.
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ve 12. sinif 6grencilerin benlik saygisi diizeyleri arasinda
anlamli fark yoktur.

Tablo 4'de Beck Depresyon Envanterinden alinan
puanlara gore depresyon tanisina karsilik gelen ortalama
ve standart sapmalara yer verilmistir. Ustiin zekal ve
yetenekli lise o6grencilerinin % 54,3'inde depresyon
saptanamazken, % 45,7'sinde depresyon saptanmistir.

Depresyon saptanan Ustin zekall ve yetenekli lise
ogrencilerinin Beck Depresyon Envanterinden aldiklari
puan ortalamasi 26,44 ve depresyon saptanmayan
Ustin zekalh ve vyetenekli lise 6grencilerinin Beck
Depresyon Envanterinden aldiklari puan ortalamasi 7,18
bulunmustur.

Tablo 4. Depresyon Varligina Gére Frekans Dagilimi,
Yilzdelikler, Ortalama ve Standart Sapmalar

Depresyon N % ort. ss
Depresyon Yok 51 54,3 7,18 4,967
Depresyon Var 43 457 26,44 7,579

Toplam 94 100,0 15,9 11,503

Tablo 5. Sinifa Gére Beck Depresyon Envanterinden
Alinan Puanlara Uygulanan Bagimsiz Orneklem t Testi
Sonuglari

Lise 1 52 15,58 10,260
-0,385 0,701

Lise Son 42 16,50 12,988

Toplam 94 15,99 11,503

Tablo 5’de Ustlin zekall ve yetenekli lise 6grencilerinin
siniflarina goére Beck Depresyon Envanterinden aldiklari
puanlara iliskin bagimsiz 6érneklem t testi sonuglarina yer
verilmistir. Sinifa gére, BDE'den alinan puanlar arasindaki
fark anlaml bulunmamistir [t(1-92)=-0,385; p>0,05]. 9.
Siniftaki 6grenciler ve 12. Siniftaki 6grencilerin depresyon
puanlari arasinda anlamli fark yoktur.

Tablo 6. Sinifa Goére Fonksiyonel Olmayan Tutumlar
Olgegi Toplam ve Alt Olgek Puanlarina Uygulanan Bagimsiz
Orneklem t Testi Sonuglari

FOTO Sinif N o ss t p
Toplam 9. Sinif 52 184,48 32,013 1,228 0,223
12.Simf 42 174,52 46,390
Toplam 94 180,03 39,186
Miikemmel- 9. Sinif 52 83,40 18,413 1,803 0,075

liyetci Tutum
Alt Olceqi 12.Simf 42 75,64 23,318
Toplam 94 79,94 20,992
Onaylanma 9. Sinif 52 44,92 11,695 0,247 0,805
Ihtiyaci Alt
Olgedi 12.Sinif - 42 44,24 15,183
Toplam 94 44,62 13,295
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FOTO Sinif N on ss t p
Bagimsiz 9. Sinif 52 30,15 7,640 0,557 0,579
Tutum Alt
Olgedi 12.Smif - 42 29,26 7,815

Toplam 94 29,76 7,699
Degisken 9. Sinif 52 21,73 4,859 0,124 0,902
Tutum Alt
Olgedi 12.Simif 42 21,60 5,738

Toplam 94 21,67 5,241

Tablo 6’da Ustin zekali ve yetenekli lise 6grencilerinin
siniflarina gdére Fonksiyonel Olmayan Tutumlar Olcedi
toplam puan ve alt élgeklerinden aldiklari puanlara iliskin
bagimsiz 6rneklem t testi sonuglarina yer verilmistir.
Siniflara gére, FOTO'den alinan puanlar arasindaki fark
anlamh bulunmamistir. 9. siniftaki 6grenciler ve 12.
siniftaki 6grencilerin  fonksiyonel olmayan tutumlar
arasinda anlaml fark yoktur.

Tablo 7. 9. Sinif ve 12. Sinif Ustiin zekal ve yetenekli
Genglerin FOTO ve BDE Puanlan icin Korelasyon Matriksi

FOTO
TOPLAM

Miikemmel-
iyetei Tutum

Onaylanma
Ihtiyaci

Bagjimsiz
Tutum

Degisken
Tutum

9. -033 815 ,008 956 -047 ,741 -003 ,982 -136 ,336
Sinif

BDE
9. -033 815 ,008 956 -047 ,741 -003 ,982 -136 336
Sinif

**p<0.01  *p<0.05

Tablo 7'de 9. sinif ve 12. sinif Gstln zekali ve yetenekli
genclerin Fonksiyonel Olmayan Tutumlar Olcedi toplam
ve alt dlgek puanlari ile Beck Depresyon Olcedinden
aldiklari puanlar arasindaki Pearson korelasyon dederleri
yer almaktadir. 9. sinif Gstliin zekal ve yetenekli genglerin
FOTO ve alt 6lgeklerinden aldiklari puanlar ile BDE aldiklari
puanlar arasindaki korelasyon dizeyleri anlamhlik
degerine (p<0.01 ve p<0.05) ulasamamistir.

12. sinif Ustlin zekali ve yetenekli 6grencilerin BDE
puanlari ile FOTO toplam puanlari arasinda negatif yénde
anlamliiliski bulunmustur (r=-,421; p<0.01). Ayni sekilde
BDE ile FOTO alt 6lcedi “Mikemmeliyetci Tutum” puanlari
arasinda negatif yonde anlamli (r= -365; p<0.05), BDE
ile FOTO alt 8lgedi “Onaylanma Ihtiyaci” puanlari arasinda
negatif yénde anlamli (r= -392; p<0.05), BDE ile FOTO
alt 6lgedgi “Bagimsiz Tutum” puanlari arasinda negatif
ybénde anlamli (r= -440; p<0.01), BDE ile FOTO alt 6lcedi
“Degisken Tutum” puanlari arasinda negatif yonde anlamli
(r=- 326; p<0.05) iliski bulunmustur.

Tablo 8. 9. Sinif ve 12. Sinif Ustiin zekal ve yetenekli
Genglerin FOTO ve Benlik Saygisi Puanlari icin Korelasyon
Matriksi

n=52 FOTO Miikemmel-  Onaylanma Bagimsiz Degisken

TOPLAM iyetci Tutum Ihtiyaci Tutum Tutum

r p r p R p r p r P

=4 9. -048 734 006 964 -019 ,896 ,000 ,996 -167 ,238
H % Sinif

= S]Z'f -342* 027 -275 079 -302 ,052 -418** 006 -326* ,035
ini
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Tablo 8’de 9.sinif Ustiin zekali ve yetenekli genglerin
Fonksiyonel Olmayan Tutumlar Olcedi toplam ve alt 6lgek
puanlari ile Benlik Saygisi alt 6lgedinden aldiklari puanlar
arasindaki Pearson korelasyon dederleri yer almaktadir.
9.sinif Ustiin zekall ve yetenekli gencglerin FOTO ve
alt olgeklerinden aldiklari puanlar ile Benlik saygisi
alt olceginden aldiklari puanlar arasindaki korelasyon
dlizeyleri anlamhlik dederine (p<0.01 ve p<0.05)
ulasamamistir.

12. sinif Ustln zekal ve yetenekli 6grencilerin Benlik
Saygisi puanlari ile FOTO toplam puanlari arasinda negatif
yonde anlamli iliski bulunmustur (r= -,342; p<0.05).
Ayni sekilde Benlik saygisi alt dlgedi ile FOTO alt 6lgegi
“Bagimsiz Tutum” puanlari arasinda negatif yénde anlamli
(r= -418; p<0.01), Benlik Saygisi alt 6lcegi ile FOTO alt
Olcedi “Degisken Tutum” puanlari arasinda negatif yénde
anlamh (r= -,326; p<0.05) iliski bulunmustur.

4. Tartisma

Yetenekli gocuklarin en onemli karakteristik
Ozelliklerinden bir tanesi de kendisi ve gevresiyleilgili blylk
beklentilerinin olmasidir (Zeidner & Shani-Zinovich, 2016).
Bu da o kiside tolerans dustkligia ve miukemmeliyetciligin
ylkselmesine neden olarak kiside depresyona neden
olabilmektedir. Reis ve McCoach (2016) basarisiz olan
Ustin yetenekli bireylerin, daha distk 6zglvenlerinin
oldugu, daha kaygili, kendisini daha fazla elestiren ve
daha mikemmelliyetgi olduklarini, ayni zamanda da
digerlerinin beklentilerini karsilayamamanin verdigi bir
sugluluk duygusu vyasiyor olduklarini belirtmislerdir.
Yaptigimiz calismada, 9. ve 12. Sinifta okuyan
ogrencilerin benzer sekilde yiiksek 6zglvenli ve duslk
depresif 6zelliklerinin oldugu go6zlemlenmistir. Bu genel
olarak 6grencilerin Ustin yetenekli gocuklarin okuduklari
bir okulda okumalariyla iliskili olabilir. Literatlrde bizim
calismamizdan farkli olarak erken ergenlik, cocukluk
cadina kiyasla, depresif belirti ve bozukluk prevalansindaki
belirgin artis ile karakterize olarak belirtilmektedir.
Lewinsohn ve ark. (1998), baslangicta tek kutuplu bir
depresyon donemi gelisme riski cocukluk caginda cok
distk, ergenlik doneminde dramatik bir sekilde artarken,
yetiskinlikte doruga ulastiinda ve yasllik déneminde
azaldigini bulmuslardir. Cocukluk cagina kiyasla depresif
bozukluklarin yayginhdi dramatik bir sekilde arttigi goz
onune alindidinda, ergenlik, depresif duygu ve belirtilerin
seyrinin yani sira dogayi anlamak igin kritik bir dénem gibi
goérinmektedir.

Lewinsohn ve arkadaslarinin (2001) yaptidi dider bir
calismada, islevsiz tutumlarin verdigi bir esik modelini
arastirmiglardir ve bu islevsiz tutumlarin kritik bir seviyeyi
asmasiyla depresif belirtilere karsi savunmasizliga neden
oldugunu gostermislerdir. Buna paralel olarak, Besser ve
arkadaslari da (2007) kritik bir niceliksel esige ulastiginda
(veya dider bir deyisle “devrilme noktasl”) islevsiz
tutumlarin zayif noktalari ortaya gikaracak sekilde ortaya
cikabilecegdi fikrini desteklemislerdir. Bizim calismamizda
da benlik saygisi, depresyonun 9. ve 12. Sinifta
dedismeden devam etmesinin nedeninin hala belirli bir
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esik dedere ulasmamis veya aktive olmamis olmasindan
kaynaklaniyor olabilir.

Fonksiyonel olmayan tutumlarda da benzer bir durum
gozlemlenmis ve sinif ylkseldikce degdismemistir.
Fonksiyonel olmayan Tutum Olcedi (FOTO) Weissmann
ve Beck (1978) tarafindan yaygin olarak kullanilan,
islevsiz tutumlarin icerigini tespit eden bir Olgektir.
FOTO, kisisel basarisizlik, yoksunluk veya reddetme gibi
islevsiz inancglari dederlendirir. Beck ve arkadaslarina
gbre (1979), islevsiz tutumlar, stresli olaylari yanlilikla
yorumlanmasina ve bdylece sonug¢ olarak depresyona
neden olabilecek olumsuz etkilere neden olmaktadir.
Bununla birlikte, fonksiyonel olmayan tutumlarin kisisel
basarisizlik veya reddetme acisindan stresli olaylarda
yanli yorumlanmasina yol agacak kadar gugli etkiler
gbsterebilmektedir. Diger taraftan hafif islevsiz tutumlar,
olumsuz olaylarin yanl bir isleme neden olmayacadi ve
dolayisiyla (istatistiksel olarak saptanabilir) da depresyon
Uzerine etki edemeyecedi seklinde yorumlanabilmektedir.

Kisa sureli prospektif bir galismada, Hankin ve ark.
(2008), erken ve orta ergenlik donemindeki islevsiz
tutumlarin zamanla orta dlzeyde bir istikrar sergiledigini
gbstermistir. Calismamizda da 9. ve 12. Siniflarda Ki
6grencilerin fonksiyonel olmayan tutumlari arasinda bir
farklihk gbézlemlenmemesi de bu literatlrl desteklemekte
ve islevsiz tutumlarin, ergenlikten erken eriskinlige
kadar istikrarh bir nitelik seyrettigi ile ilgili calismayla da
ortismektedir (Wang ve ark., 2010). Bir diger calismada
da islevsel olmayan tutumlar gibi bilissel zayifliklarin
muhtemelen geg cocukluk déneminde ortaya ciktigini
ve ergenlik doneminde stabilize oldugunu gd&stermistir
(Abela & Skitch, 2007). Bizim calismamizin dider ilgi
cekici sonucu ise, 9. Sinif 6grencilerinin fonksiyonel
olmayan tutumlarinin benlik saygisi ve depresyonla iliskili
olmazken, benzer sekilde seyretmelerine ragmen, iliskinin
yas arttikca arttigidir. Depresyon puanlari FOTO Toplam,
muikemmeliyetcilik, onaylanma, badimsiz ve dedisken
tutumla negatif yonde bir iliski gelismistir. Ayni sekilde
benlik saygisi ile FOTO Toplam, bagimsiz ve dedisken
tutum arasinda bir iliski gbzlemlenmistir. Bu sonuglar
bize fonksiyonel olmayan tutumlarin gok daha erken
dénemde gelistigini ama duygudurum ve benlik saygisina
olan etkisinin geg erkenlik déneminde giderek arttigini
dusindirtmektedir. Tutumlarimiz bizim bir bas etme
stratejilerimizdir. Ama giderek bizi kendi kabugumuza ve
kendi gergekligimize déntismekte, bu beklentilerimizin
gerceklesmemesi de kendi benlik saygimiza etki etmeye
baslamakta olarak yorumlayabiliriz.  Ozellikle Ustiin
yetenekli genglerin, gevrelerinin ve kendilerinin beklentileri
nedeniyle gelistirdikleri mikemmeliyetgilik ve onaylanma
giderek aliskanliklari haline gelebilmekte, basarili olduklari
durumda sorun olmazken, basarisizlik sonucunda o
kiside depresif belirtilere neden olabilmektedir. Bagimsiz
ve dedisken tutum hem ergenlik cadinda ki kisinin
bireylesmesini ifade etmekte, hem de hormonal olarak
yasadigi celiskili durumlarla da 6rtismektedir.

5. Kisithhiklar

Bu calismada sadece Ustln zekali ve yetenekli ergenlerle
cahsilmis olup veriler tek okuldan toplanmis, ayrica normal
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zeka ve yetenede sahip karsilastirma grubu calismaya
dahil edilmemistir. Her ne kadar veriler normal dagilim
gosterse de galismanin daha blylk grupla da yapilmasi
uygun olacaktir. ikinci olarak veriler toplanirken galismanin
yapildigi okulda arastirmacinin uygulamalar kendisinin
yapmasina izin verilmemis, yerine okulda gérevli psikolog
tarafindan uygulanmasi talep edilmistir. Bu da 6grenciler
ve okulda gorevli psikolog arasindaki iliskinin dlgeklerden
alinan puanlara etki edebilecegdini distindirmektedir. Okul
yonetimi tarafindan gérevlendirilen psikologun, o6zellikle
disiplin sorusturmalarinda psikologa da goénderilmenin
ceza olarak algilanabildigi dustnuldiginde gocuklar
tarafindan otorite olarak algilanmasi beklenebilir.

6. Sonug ve oneriler

Bu arastirmada Ustin zekal ve yetenekli ergenlerin
depresyon diizeyleri, fonksiyonel olmayan tutumlari ve
benlik saygilari arasindaki iliskiler incelenmistir. Ergenlerin
benlik saygisi, depresyon ve fonksiyonel olmayan
tutumlarinin  siniflar arasinda farklilk gbézetmedigi
ama benlik saygisi, depresyonun fonksiyonel olmayan
tutumlariyla olan iligkisi sinif arttikca negatif yonde
gelistigi goézlemlendi. Bu da Ustin yetenekli 6grencilerin
fonksiyonel olmayan tutumlan kullandikca kendi benlik
saygisina ve depresif 6zelliklerine etki etmeye basladigi,
bu yaslarda bu tutumlarla ilgili bilinglendirme yapilmasinin,
kendi tutumlarina inanma ve surdirme aliskanliginin
etkisini minimalize edilmesini saglayabilir. Bizlerin davranis
paternlerinin devami, giderek aliskanliga neden olur. Bunun
sonucunda da bekledikleri gibi gergeklesmemesi o kisiye
kaygi ve lzilintiiye neden olabilir. Ustiin yetenekli cocuklar
icin benlik saygisi ve depresif 6zelliklerinin dedismemesi,
henlz bir hayal kirikidina neden olmamasindan dolayi
olabilir. Ama diger bir taraftan bu tutumlarinin o 6grencilerin
sadece yapabildikleri ve emin olduklarini yapmalarina da
neden olmus olabilir. Boylece herhangi bir hayal kirikligina
ugramalarini engellemis, ama gelisim potansiyellerini de
kullanamamalarina neden olmus olabilir.

Daha sonra ki calismalarda bu 6grencilerin kendi sinirlarini
zorlamalariyla tutumlari arasinda bir iliskiye bakilmasi, bu
o6grencileri daha iyi anlamamiza yardimci olabilir.
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DOGUM KORKUSU VE SOSYAL DESTEK DUZEYi ARASINDAKI
ILISKI: BIR GOZDEN GEGIRME VE PILOT GALISMA

THE RELATIONSHIP BETWEEN CHILDBIRTH FEAR AND SOCIAL SUPPORT:
REVIEW AND PILOT RESEARCH

Ceren Sezen'", Banig Onen Unsalver?

Ozet

Dogum korkusu farkh nedenlerle cogu gebede gdriilmekte olup, bu duygunun miktari ve tamimi her kadin icin farklidir. Doum
korkusunun biyolojik, psikolojik, sosyal ve ikinci olmak iizere nedenleri vardir. Ayrica; kadinlarin ortalama %5’i dogumdan
korkmaktadir. Goziimlenmemis dogum korkusunun fizyolojik ve psikolojik sonuglar mevcuttur. Duygusal destek hissetmeyen kadin,
gebelik siiresince almasi gereken kararlardan kendini soyutlamakta, dogum sonrasi cinsellik, maternal baglanma, depresyon
gibi konularda istenmeyen durumlar yagamaktadir. Artan sezaryan oranlarinin nedenlerinden biri de dogum korkusudur. Tiirkiye’
de kadinlarin %74.5°i sosyal destege ihtiyag duymaktadir. Bu nedenle, dogum korkusu sosyal destek ile azaltilabilir. Kadinlar;
es, aile ve saghk personeli olmak iizere temel ii¢ baslikta desteklenmek istemektedir. Sosyal destek hem anne ve bebegin iyi
olusuna hem de dogumun daha konforlu gegmesine katki saglamaktadir Bu ¢alismada literatiir taramasi igin Google Scholar ve
PubMed sistemleri kullanilmis olup 1997-2017 yillarindaki yalnizca makaleler konu edilmistir. Pilot arastirma kismi, Zeynep Kamil
Kadin ve Gocuk Hastaliklari Egitim ve Arastirma Hastanesi’ nde yapilmistir. Galisma siiresince dogum korkusunun algilanan destek
diizeyi ile negatif yonde korele oldugu ve iilkemizde hem sosyal destegin hem de dogum korkusunun tespitinde kullanilabilecek
gecerligi ve giivenirligi yapilmis dlgeklerin varligi tespit edilmistir. Literatiir incelenirken gebelere saglanan destegin etkileri
konusunda arastirmalarin artirilmasi, dogum psikoterapistinin gebe, es, yakinlar, doktor arasindaki arabuluculuk dzelliginin daha
cok arastiriimasi ve gebelerin gebelik siirecinde algiladiklari destek konusunda dzel bir dlgek gelistirilmesi gerektigi sonucuna
ulastimistir.

Anahtar Kelime: korku, dogum, gebelik, sosyal destek, psikoterapi

Abstract

The fear of birth can be seen in most of the women because of several reasons. There are different reasons of childbirth fear such as
biological, sociological, psychological or secondary. Also, 5 percent of women have childbirth fear. And there are physiological and
psychological consequences of unresolved fear of birth. Women who lack emotional support isolate themselves from the decisions
they should make during pregnancy. They face problems about postpartum sexuality, depression, and maternal attachment.

The reason of c-section is childbirth fear. 74.5 percent of women in Turkey need to social support. In this study, Google Scholar and
PubMed were used for literature review. Just articles between 1997 and 2017 were included in the study. Pilot research was performed
in a government hospital. 30 pregnants in research answered the question of WIJMA Scale (A Version). Likert-type questions in the
personal information form that determines the level of percieved social support were used. During the study, it is seen that there is
a negative correlation between the fear of birth and support by spouses, relatives and doctors. There are several scales about social
support and childbirth fear in Turkey. After the literature review, it is realized that the effects of the support to the pregnant women
and should be studied more. The mediation of birth psychotherapist between spouses, relatives and doctors, and the effects of this
mediation should be studied more. There should be a new specific scale for pregnant women in order to measure their percieved
support during pregnancy.

Keywords: fear, parturition, pregnancy, social support, psychotherapy
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1. Giris

Dogumdan 6nce, dogum aninda ve dogum sonrasinda
yasanan korku, dogum korkusu olarak adlandiriimaktadir
(Wijma ve ark., 1998). Kadinlar dogum korkusunu hafif,
orta ve siddetle olarak yasayabilmektedir. Siddetli dogum
korkusunu yasayanlarin orani ise %?2-13 arasindadir
(Rouhe ve ark., 2009).

Ancak; bu konuyla ilgili calismalar ulkemizde sinirh
kalmistir. Bu makalede, dogum korkusunu etkileyebilecek
biyolojik, psikolojik ve sosyal bircok faktdérden biri
olan gebenin algiladigi sosyal destek dizeyi ile dogum
korkusu arasindaki iliski yerli ve yabanci vyayinlarin
gbzden gegirilmesiyle sunulmustur. Gézden gegirme igin
1) tokofobi (tokophobia), 2) dogum korkusu (childbirth
fear, fear of birth, fear of giving birth), 3) algilanan sosyal
destek (perceived social support), 4) sosyal destek (social
support) 5) algilanan destek ve dogum korkusu arasindaki
iliski (relationship between perceived social support and
fear of birth), gebelikte psikolojik durum ve algilanan sosyal
destek (relationship between psychological status and
perceived social support) anahtar kelimeleri kullanilarak,
1997 ve 2017 yillarina ait PubMeb ve Google Scholar veri
tabanlarindan ulasilabilen makaleler kullaniimistir.

Calismanin pilot kismi sanat terapisinin dogum yapma
korkusu Uzerindeki etkisi konusuyla hazirlanan ylksek
lisans tezi iginde yer almistir. Uygulama, Zeynep Kamil
Kadin ve Cocuk Hastaliklari Egitim ve Arastirma Hastanesi’
nde yiritilmistir. Arastirmanin etik kurul onayr Uskiidar
Universitesi’ nden ve gerekli izinler Istanbul Anadolu
Kuzey Kamu Hastaneleri Birligi'nden alinmistir.

1.1. Dogum Korkusu

Kabul edilebilir diizeydeki bir korku, kadini doguma
hazirlama konusunda motive edici olabilirken, korku
gebelikten 6nce olusmus ya da gebelik korkunun siddetini
artirmissa  bu durum “Tokofobi” olarak adlandirilir
(Alessandra & Roberta, 2013). Dogum korkusundan, 6zgin
bir fobi gesidi olarak ilk kez 2000 yilinda bahsedilmistir
(Hofberg & Brockington, 2000). Dogumdan korkan
kadinlar duygularini Gztntd, kaygi, gerginlik, panik olma,
depresyon ve kuskuculuk gibi farkh bigimlerde tanimlar.
Bu kadinlarin ice kapanma, kimseyle konusmama,
sikintisini paylasmama gibi davraniglari olabilir (Melender
& Lauri, 1999).

Dogum korkusunun sikligi 2.trimester donemde %12,4;
gebeligin son donemlerinde %13,5; dogumdan bir yil
sonra ise %15,1'tir (Hildingsson ve ark., 2011). Anne
ve baba aday! olan 216 ciftle yapilan calismada hem
kadinlarin hem de erkeklerin % 80’ den fazlasi dogumdan
korkmaktadir (Szeverenyi ve ark., 1998). 8000 kadinla
yapilan galismada ise her 20 kadindan birinin dogumdan
korktugu bulunmustur (Geissbuehler & Eberhard, 2002).
Ilk defa gebeligi olan kadinlar, cogul gebeligi olanlara
oranla dogumdan daha cok korktuklarini bildirmislerdir
(Hofberg & Ward, 2004).

Dogum korkusunun biyolojik (adriyr hissetme esigi);
psikolojik (annelide uyum, mizag, travmagecmisi,
kisilikozellikleri); sosyal (ekonomik glig, cevre destegi)
ve ikincil korkular (6nceki dodguma aitzihinkayitlar)
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olarak temelde dort nedeni mevcuttur (Nerum, 2006).
Dogum korkusunun baslica nedenleri; baskalarina ait
korku dolu dogum hikayelerini dinlemek ya da sahit
olmak (Melender, 2002), 6énceki dogumlarin vakum ya da
forseps ile gerceklemis olmasi (Yasar ve ark.), doguma
ait bilgi eksikligi (Cleeton, 2001), hamilelik siiresince ve
dogum aninda esinden yeterli destedi gérememe (Saisto
ve ark., 2001), saghk calisanlarina yonelik given eksikligi
(Fisher ve ark., 2006) ve dogum uzmani tarafindan
verilen psikolojik destedin yeterli olmamasi seklindedir
(Saisto ve ark., 2001).

Dogum  korkusu gebelik komplikasyonu olarak
gorulmekte olup; miudahaleli dogum, travma sonrasi
stres bozuklugu (TSSB), acil sezaryen dogum, postnatal
depresyon, anne bebekte baglanma sorunlari, cinsel
saglik sorunlari ve gelecekteki dogumlar igin olumsuz
zihin kayitlar gibi konulara neden olabilir (Fisher ve ark.,
2006; Goodman ve ark., 2004).

Sezaryen oranlarinin artmasi, dogum yapma korkusu ile
iliskili olup, kadinlar korku nedeniyle sezaryen secenegini
tercih etmektedir (Sahin, 2009). Yapilan galismalarda acil
sezaryen karari dogum korkusu ile iligkili bulunmustur
(Saisto ve ark., 1999). Dogum korkusu yasayan gebelerin
sezaryen olma olasihdi 5,2 kat fazla olurken, dogumun
aktif evresi de yaklasik 40 dakika daha uzamaktadir
(Sydsjo ve ark., 2013).

Vajinal dodum vyapan kadinlarin dodgum sonrasi
konforlarinin  sezaryenle dogum vyapanlara oranla
daha iyi oldugu tespit edilmistir (Pinar ve ark., 2009).
Sezaryan dogum anne ve bebedin hayatini kurtaran
onemli bir ameliyat olmakla birlikte sezaryan sonrasi bazi
problemler yasanabilir. Bunlar: agri, kendisinin ve bebedin
bakimini Ustlenmekte glglik, yorgunluk, uykusuzluk,
emzirmeproblemleri, karinda gerginlik, bebegdini gecikmeli
goérmeye bagh rahatsizlik, evde rollerini sirdirememe
endisesi, normal dogum yapmadidi icin Gzintl ya da
sucgluluk, bebekle bag kurmada guiclik, beden imajinda
bozulma seklindedir (Glingor ve ark., 2004). Ayrica; tim
dinyada ve (lkemizde sezaryen dogumlarin maliyeti
normal doguma oranla yuksektir (Goézlkara & Eroglu,
2008).

1.2. Dogum Korkusu Tanisi Icin Kullanilan Olcekler

Dogum korkusunun diizeyini belirlemek amaciyla WIJMA
Dogum Beklentisi / Deneyimi Olcedi kullaniimaktadir
(Wijma ve ark., 1998). Olcegin Tirkce gecerlik ve
glvenirligi Korukgl tarafindan yapilmistir ve cronbach
alfa katsayisi 0.92 bulunmustur (Korikgl ve ark., 2012).
33 maddeden olusan, 0 ve 5 arasinda derecelendirilen
altili likert tipi bir dlgektir. 0 rakami “Tamamen”, 5 rakami
ise “Hic” ifadelerinie karsilik gelmektedir. Olcek sonunda
elde edilen toplam puana goére dort dogum korkusu
derecesi belirlenebilir. Bunlar distk derecede dogum
korkusu (puan <37), orta derecede dogum korkusu (puan
38-65 arasinda olanlar), adir derecede dogum korkusu
(puan 66-84) ve klinik derecede dogum korkusu (puan =
85) seklindedir. Bu 6lgedin uzun olmasi nedeniyle dogum
korkusunun tanilamasinda %97,8 duyarliiga sahip olan
gorsel analog o6lgedinin (VAS) kullanilmasi 6nerilmistir
(Aksoy, 2015).
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Korku ve endise kavramlari yakin kavramlar gibi
gorinse de birbirinden farkhidir. Oxford Dogum Endisesi
Olcegi’ nde gebenin korku ve endisesi birbirinden ayrilmis
olup olgek tedirgin edici duygu olarak tanimlanan endise
kavramina odaklanmistir. Olcek 10 maddelik 4’ It likert
tipli bir 6lgektir (Redshaw ve ark., 2009). Bu o6lgek agr
ve sikintl, dogum Oncesi belirsizlik ve midahaleler olmak
Uzere 3 alt boyuttan olusmakta ve yeni dogum yapmis
kadinlarin doguma yoénelik endiselerini belirlemek lizere
gelistirilmistir. Olcedin lilkemiz igin gegerlilik ve giivenilirlik
calismasi yapilmis olup cronbach alfa katsayisi 0.83'tur
(Aksoy & Onzentiirk, 2016). Olcekten alinabilecek
puanlar 10 ile 40 arasinda dedismekte ve puan arttikca
endisenin arttiyi yorumu vyapilmaktadir. Olcekte ters
sorular bulunmamaktadir.

Turkiye'de saglhk personelinin gebelik, dogum ve
lohusalk strecglerinde gebelerin korkularini ve dedisken
duygularini daha iyi anlamalari igin 5'li likert tipte Gebelik
ve Dogum Korkusu Olcedi gelistirilmistir. Arastirmacilar
tarafindan gelistirilen anketin soru sayisi 62 maddedir.
Olgedin cronbach alfa katsayisi 0.95'tir. Olgekte her
faktorin soru sayisi farkl oldugundan toplam puan igin bir
standardizasyon olusturulmustur. Olcekten alinabilecek
puanlar 0.00 ile 10.00 arasinda dedismektedir. Sayi
blytdikce endisenin arttigi sonucuna ulasiimaktadir
(Kitapgioglu ve ark., 2008).

1.3. Dogum Korkusu Tedavisi

Dogum korkusunun tedavisinde amag gebeligin rahat
gecirilmesini, annelige uyumun kolaylagsmasini ve dogum
sonrasi donemde annenin iyi hissetmesini saglamaktir
(Hunter ve ark., 2009). Doduma yonelik korkuyu
azaltmada, nefes dizenleme teknikleri, hidroterapi,
hipnoz, doula (Geisbuehler & Eberhard, 2002), doguma
hazirlik egitimleri (Sergekus & Mete, 2011; Subasi ve ark.,
2013; Altiparmak & Coskun, 2016; Kizihrmak & Baser,
2016), cevre destedi (Melender, 2002), psikoterapi
(Baas ve ark., 2017; Saisto & Halmesmaki, 2003)
ve dogum korkusuna uyarlanabilen ve bireyin cinsel
sorunlari igin izin vermek, sinirli bilgi, 6zel 6neriler, yogun
tedavi bagslklarinin bulundugu doért asamali PLISSIT
(Permission, Limited Information, Specific Suggestions,
Intensive Therapy) modeli etkili bulunmustur (Saisto &
Halmesmaki, 2003).

1.4. Sosyal Destek Sistemi

Sosyal destek; ihtiyag duydugunda kisinin gevresinden
aldigi her tirlt yardimdir (Cohen, 2004).

Sosyal destek sistemi, bireyin sosyolojik ve psikolojik
sorunlarinin  dnlenmesi, ¢6zimi ve tedavisinde, zor
ve sikintili durumlarla basa gikabilmesinde 6nemli bir
kaynaktir (Yildirnm, 1997). Sosyal destedin bireyin iyi
olusuna olumlu yénde katki sagladigi konusunda gtncel
calismalar mevuttur (Anderson ve ark., 2017; Aylaz &
Kiling, 2017; Carlson & Miller 2017; Jalal ve ark., 2017;
Kissal ve ark., 2017; Kurtyilmaz ve ark., 2017; Pekdogan
& Kanak, 2017; Porter & Chambless, 2017; Reifegerste
ve ark., 2017; Shim ve ark., 2017; Sisman ve ark.,
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2017; Uludagh 2017; Wood ve ark., 2017). Sosyal destek
sisteminde ebeler, hemsireler, sosyal hizmet uzmanlari,
psikologlar, ilgili konuda danismanlik yapan uzmanlar, es,
komsular, arkadaslar ve akrabalar yer almaktadir ( Ozbey,
1997).

1.5. Gebelikte Sosyal Destek

Gebelerin saglkh bir dogum streci igin destek almalari
gerekir (Kizilkaya, 1997). Gebenin empati, glven, sefkat
ve ilgi ihtiyaglarinin karsilanmasi igin duygusal; ginlik
hayattaki ev isi vb. konularda sorumluluklarina yardimci
olunmasi ya da ekonomik ihtiyaglarinin karsilanmasi
icin maddi; zihin kangikliklarinin ¢ézimine ortakhk
edilmesi ya da benlik saygisinin ylkseltilmesi igin bilissel
alanlarinda destede ihtiyaci vardir (Ardahan, 2006).

Gebelik stresince kadinindestek almaya ve 6nemsendigini
hissetmeye ihtiyaci vardir (Karagcam & Akylz, 2011).
Gebeler kendine destek olacak kisinin duygusal agidan
gugli kisiler olmasini tercih etmektedir (Kabakian ve ark.,
2015). Turkiye’ deki kadinlarin %74,5" i dogum igin sosyal
destede ihtiyag duymaktadir. Kadinlarin destek bekledigi
kisiler ise gebenin ailesi, esi ve saglik personelidir (Timur
& Hotun, 2010).

Gebenin iginde bulundugu psikososyal ortam ruh
sagligini etkiler (Okanl ve ark., 2003). Yakinlar gebeye
hem duygusal destek hem de hamilelik slrecinde
yasanabilecek ekonomik sikintilara karsi maddi destek
saglayabilir. Bu destekler yeni anne babanin ebeveyn
tutumlarini ve gocuk yetistirme tarzlarini belirleyicidir
(Dunst, 2000).

Es, gebenin birincil destekgisidir (Okanli ve ark., 2003).
Gebelik siirecinde erkegin kadin saghgi ve cinsellik hakkinda
dogru bilgiler edinmesi kadina saglayabilecedi énemli bir
destektir (Ertem & Sevil, 2010). Ancak; bu dénemde
erkegin gebeye yonelik sergilenmesi istenmeyen ve destek
amaci glitmeyen ve duygusal, fiziksel, ekonomik ve cinsel
siddet iceren yaklasimlari da gorillebilir. Esine yonelik
itme, vurma, tokat atma, tekmeleme, sert cisimle vurma,
bicakla saldirma, lakap takma, tehdit etme, kiigimseme,
kifir etme, dayak ya da o6limle korkutma, kiskanghk
kavgasi, gebenin yakinlariyla goérismesini engelleme,
sesini ylkseltme, gebenin parasini elinden alma, para
vermeme, aile bitgesi hakkinda bilgilendirmeme, cinsel
iliskiye zorlama, asin kiskancghk, zorla cinsel iliskiye
girme bu olumsuz yaklasimlara érnek verilebilir (Sagkal
ve ark., 2014). Gebelik sirasinda esin sunacadi destegin
kalitesi evlilik uyumu ile yakindan iligkilidir. Esler arasi
iliski problemleri, bilingdisi temelli gebelik bulantilarina ve
gebenin dogum stresi yasamasina neden olabilir (Beydag
& Mete, 2008). Kadinin gebelik siresince bedeninde
olusan dedisimler kendisini, esini, ailesini ve arkadaslarini
etkileyebilir. Gebelik doneminde hormonal degdisikliklere
bagh olarak eglerin sorunlarin Ustesinden gelmeleri
glclesebilir. Erkek, bebedi kiskanabilir, kasitl bicimde
gebeligi sonlandirmak isteyebilir, kadinin bebede olan
ilgisine sinirlenebilir (Eryillmaz, 2001).

Gebe kadinin saglik calisanlarindan da destek
ihtiyaci vardir. Hamilelik slrecinde, saglik galisanlarina
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obstetrisyen, ebe, hemsire, ruh saghdi calisani dabhil
olmaktadir. Bazi durumlarda bu ekibe anestezist de katilr.
Saglik personelinin gebeyle etkili iletisim kurmasi (Saisto
ve ark., 1999) ve gebeye gliven vermesi kadin igin énemli
desteklerdir (Sjorgen, 1997). Gebenin sorularini yanitsiz
birakmamak, dogum tercihlerini (lotus dogum, sezaryan
sonrasl vajinal dogum, gobek kordonun aile Uyeleri
tarafindan kesilmesi, doguma doula dogum psikoterapisti
ya da es ile katilma istegi vb.) saygiyla karsilayarak birlikte
kararlastirmak given iliskisinin olusmasi igin dnemlidir.
Hemsire ve ebeler tarafindan gebenin dogum aninda
tuvalet ihtiyacini gidermesi, yalniz kalmak istedigi zaman
yalniz birakilmasi ve ihtiyag aninda gebenin yaninda
bulunmasi saglik personelinin saglayabilecedi desteklerdir
(Scott ve ark., 1999).

Doktorun gebeye sunacadi fizyolojik muayene
hizmeti yani sira gebeyle kurdugu iletisimin de gebeyi

destekleyici olmasi gebe igin 6nemlidir. Gebenin
doktoruna yakin hissetmesi ve glUvenmesi dogum
korkusu dlizeyini dlslrmektedir. Kadinlarin %10’ u

saglik calisanindan destek alma ihtiyacindadir (Timur &
Hotun, 2010). Saglik personeli, fizyolojik ve psikolojik
sorunlari azaltma slrecine gebenin kendisini ve ailesini
dahil ederek duygusal destek verdigi Olciide daha iyi
bir gebelik ve dogum gergeklesebilir (Goézlyesil ve ark.,
2008). Saglik personelinin gebe korkularinin sadece
kadindan kaynaklanmadigini benimsemesi gereklidir
(Fenwick ve ark., 2009). Yeterince desteklenmeyen

gebe dogum tercihine dair kararin sorumlulugunu hekime
birakmaktadir (Bllbul ve ark., 2016).

Gebeye saglanan destek sistemini genisleterek
profesyonel destek olarak dogum  psikoterapisti
kavramindan bahsetmistir. Dogum psikoterapisti
dogumdan 0Once gebeyle gorismeler yUriterek

kusaklararasi dogum hikayelerini inceler, aile Uyelerinin
doguma yukledigi anlamlari ¢6zlimler, anne bebek
badlanmasi igin calismalar yapar (Karabekir 2016).

1.6. Gebelikte Algilanan Sosyal Destek ile Dogum
Korkusu Arasindaki Iliski

Sosyal destek hem annenin hem de anne karnindaki
bebedin iyi olusunu saglamaktadir (Fenwick ve ark.,
2009).

Gebelikte sosyal destedin az olmasi gebelik sirasinda (Li

ve ark., 2017) ya da dogum sonu depresyon gelisimine
neden olabilir (Xie ve ark., 2009). Ayrica; bu gebelerde
sigara kullanimi artirmakta, yeni dodanlarinda duslk
dogum adirhigi goézlenmekte, dogum komplikasyonlari
artmakta, prematire dogum ve gelisme geriligi riski
artmaktadir (Vint ve ark., 2008; Elsenbruch ve ark.,
2007).

Sosyal destedin dogum korkusunu azalttigi yoéninde
calismalar yapilmistir (Fisher ve ark., 2006; Gozuyesil
ve ark., 2008; Gao ve ark., 2015; Glleg ve ark., 2014;
Low ve ark., 2006; Lukasse ve ark., 2011; Koksal &
Tascl, 2013). Dogum korkusu ile algilanan destek dizeyi
arasinda ters bir oranti vardir (Abushaikha & Sheil, 2006).
Sagdlik personeli, gebeye fizyolojik bakim hizmeti yaninda
duygusal destek sagladigi surece (Go6zluyesil ve ark.,
2008) ve gebelerin sosyal destek kaynaklarinin arttiriimasi
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ile dogum korkusunun azaltilabilecegi dustnutlmektedir
(Glleg ve ark., 2014). 1999-2001 yillar arasinda
3000'den fazla gebeyle yapilan arastirmada hamilelik
sirasinda destek goren kadinlarin dogum sireglerini daha
konforlu gegirdikleri sonucuna ulasiimistir ( Hodnett ve
ark., 2006).

Dogum korkusunun azaltilmasinda es, yakinlar ve
saglik gahsanlarinin verdigi destede ek olarak doulanin
(dogum yardimcisi / dogum destekgisi / dogum kocgu)
roline vurgu yapilmistir (Hunter ve ark. 2009). Doula
uygulamasina dair ilk veriler Amerika Birlesik Devletleri
kaynakhdir. Doula, medikal hizmet vermeyen ve tibbi
destedi tamamlayici olan, gebeyi motive eden kadindir
(Low ve ark., 2006). Doula, aile Uyesi olmayip genelde
saglik calisani da dedildir. Doula, gebelik stirecinde aileye
katilmis yakin iliski kurulan kisidir ve gebeye arkadaslik,
ablalik, kardeslik yapar.

1.7. Dogum korkusu tedavisinde

psikoterapisti

dogum

Dogum psikoterapisti annenin, babanin, bebegin ve
dogumu yonlendirecek saglik calisanlarinin kendilerini
iyi hissetmelerine yardim eder. Dogum psikoterapisti
olmanin ilk kriteri psikoloji, psikolojik danismanlik ve
rehberlik, psikiyatri boélimlerinden mezun olmak ve
psikodrama, disavurumcu sanat terapisi, gestalt, aile/gift
terapisi alanlarinin en az birinden editimlerini tamamlamis

olmaktir (Karabekir, 2016). Dodgum psikoterapisti,
mesleki uzmanhginin yan sira gebelik ve dogum
psikolojisi, ilag disi teknikler, endorfin masaji, nefes

teknikleri, zihin alani, telkin, olumlama, disavurumcu
tekniklerin kullanimi konularinda da doula gibi egitim
almasi 6nemlidir (Karabekir, 2017). Dogum psikoterapisti
gebeyle gorismelerine dogum 6ncesinde baslar ve bazi
gérismelere gebenin esini, annesini, kayinvalidesini,
varsa c¢ocuklarini da dahil eder, gebenin doktoruyla da
dogum oncesinde iletisimi baslatir Dogum psikoterapisti
psikolojik ihtiyac halinde dogumda da goérev alir, hamilelik
ve dogum aninda destek saglar.

Isvigre'de dogum destedi sirecinde bir gérev dagihimi
mevcuttur. Bunun igin, dogum korkusu yasadigi distinllen
kadinlari belirlemek ve onlara ihtiyaglari dogrultusunda
destedi sunmak igin Aurora Klinikleri kurulmustur. Bu
kliniklerde ebe, obstetrisyen, psikolog, sosyal goérevli ve
bazen de bir psikiyatrist gorevlidir. Ebeler ya da doktor
tarafindan gebeler 3-4 kez bu kliniklere yonlendirilmekte;
klinikte problem tespiti yapilarak, probleme ydénelik
editim verilmekte, dogum plani saglik calisanlari ve
gebe ile birlikte kararlastirilarak dogumda olusabilecek
durumlar hakkinda bilgilendirmeler yapilmaktadir. 2006
yilinda 53 kisilik galisma grubu ve 53 kisilik kontrol grubu
ile yapilan calismanin sonucunda, Aurora klinigindeki
takimin kadinlarin dogum korkularini daha kabul edilebilir
hale getirdigi sonucuna ulasiimistir (Waldenstrom ve
ark., 2006). 219 gebeyle yapilan arastirmada ise Aurora
Klinikleri” nde gorevli ekip tarafindan destek goéren
tokofobik kadinlarin stiregten daha memnun ayrildiklan
ve sezaryani daha az tercih ettikleri sonucuna ulasiimistir
(Mohlender & Ryding, 2013).

Hamilelik ve dogum stresince birlikte calisan Keskesiz

32 THE JOURNAL OF NEUROBEHAVIORAL SCIENCES VOLUME-CILT 5/ NUMBER-SAY! 1 / 2018



Dogum Ekibi’ nde obstetrisyen, dogum psikoterapisti,
ebe ve varsa doula yer almaktadir. Dogum psikoterapisti
dogum aninda aktiftir ve psikodrama teknigini dogum
aninda kullanmaktadir. Temel psikodrama teknikleri
olan esleme, ayna ve rol dedistirme dogumun durmasi,
plasenta cikisinin gecikmesi, vajinal agilmanin olmamasi
gibi konularda kullanilmaktadir (Karabekir, 2017).

1.8. Algilanan Sosyal Destegin Olciimii

Destedin algilanigi ile ilgili Ulkemizde gegerlik ve
guvenirlik galismasi yapilmis bazi 6lgekler mevuttur. Bu
Olceklerin arasinda algilanan calisma arkadaslari destek
6lgedi, algillanan orgltsel destek 6lcedi, algilan yonetici
destedi 6lcegi (Giray & Sahin, 2012), algilanan elde
edilebilir destek o6lgegi (Kapikiran & Kapikiran, 2010),
cok boyutlu algilanan destek 6lcedi (Eker ve ark., 2001),
erken lohusalik surecinde kadinlarin algiladiklari es
destedi 6lgedi (Sahin ve ark., 2014), aile destek Olgedi
mevcuttur (Kaner, 2003).

1.9. Do_jury Korkusu ve Gebelikte Algilanan Sosyal
Destek Ile Ilgili Pilot Calisma

Bir yluksek lisans tezi olarak, dogum korkusu
tedavisinde sanat grup psikoterapisinin etkisini 6lgmek
amaciylaolusturulmus olan ve Iistanbul Zeynep Kamil Kadin
ve Cocuk Hastaliklari Egitim ve Arastirma Hastanesi’ ne
dogum korkusu yakinmasi ile basvuran gebelerden olusan
gruba asil calismanin sorulari disinda galisma dncesinde
algiladiklari sosyal destek dlizeyleri sorulmustur. Gebenin
algiladigi destek “Esinizin /esiniz disindaki yakinlarinizin/
gebeliginizi takip eden saghk ekibinin gebelik stresince
size verdigini hissettiginiz destege 10 en ylksek olmak
Uzere 0-10 arasinda derecelendirmeniz gerekirse kag
puan verirdiniz?” seklinde 3 ayri soru sorularak gebelerin
gebelik slrecinde algiladiklari destek hakkinda bilgi
alinmisti. Dogum korkusu dlzeyleri ise Wijma Dogum
Beklentisi Deneyimi Olcedi (A Version) ile dlglmistir.
Calismanin yapilabilmesi icin Uskiidar Universitesi etik
kurulundan gerekli onaylar ve istanbul Kuzey Hastaneler
Birligi Genel Sekreterligi’ nden gerekli izinler alinmistir.
Uygulama birinci arastirmaci tarafindan yapilmistir.

Arastirmaya 21-39 yas araliginda bulunan farkli meslek
gruplarindan (Akademisyen, bankaci, biyolog, doktor,
ebe, hemsire, ev hanimi, kaptan, kuafér, maliyeci, mimar,
muhendis, tiyatro oyuncusu, tasarimci, 6gretmen) 30
génilli gebe katilmisti.  Orneklemin yas ortalamasi
27.16 standart sapmasi 4.82 ve esin yas yas ortalamasi
29.26 standart sapmasi 4.52 olarak hesaplanmistir (Tablo
1). Gruptakigebelerin ortalama dodgum korkusu puani
49.20'dir ve buna gore orta diizeyde dogum korkusuna
sahiptirler (Tablo 2). Tablo 3. te goruldigu gibi es destegi
(rho: -.636; p: .000); yakinlarinin destek dizeyi (rho:
-,601; p: .000); doktorun destek dlzeyi (rho: -, 488;
p: .006) ile dogum korkusu arasinda negatif yénde bir
korelasyon vardir. Bu pilot calismada dogum korkusu
ile es destegi, yakinlarin destegi ve doktorunun destegi
arasinda orta dizeyde ve negatif korelasyon iliskileri
oldugu bulunmustur (sirasiyla; rho: -.636; p: .000;
rho: -,601; p: .000 ve rh Bu bulgular gebenin dogum
korkusunun gebenin algiladigi destek diizeyi ile dogrudan
iliskili oldugunu dustndidrmektedir.

BRIEF REPORT-KISA RAPOR

Gebelerin psikolojik durumu ve algilanan sosyal destek
arasindaki iliskiyi arastiran calismalarda gebenin sosyal
destek algisi yukseldikge anksiyete, depresyon ve stres
faktorlerinin azaldigi ortaya konmustur (Shafaie ve ark.,
2017; Peter ve ark., 2017; Jonsdottir ve ark., 2017).
Dogum korkusu ve algilanan destek arasindaki iliskiyi
ortaya koyan llkemizde yapilmis ilk arastirma 2014 yilina
aittir (Guleg ve ark., 2014). Pilot galismamizdaki sonuglar
mevcut literatlrle uyumlu bulunmus olup, sonuglari bu
alandaki kisith sayidaki literatlre katki vermektedir.

Tablo 1. Orneklemin Demografik Bilgileri
S

Gebe Yasi 27.16 (4.82)

n
Meslek

Akademisyen
Bankaci
Biyolog
Doktor

Ebe

Ev hanimi
Hemsire
Kaptan
Kuafor
Maliyeci
Mimar
Miihendis
Ogretmen
Tiyatro Oyuncusu
Tasarimel

ROy

—
w

JE O QS GGy

EsininYasi 29.26 (4.52)
Esinin Egitim Diizeyi n

Universite 27
Lise 3

Tablo 2. Wijma Dogum Beklentisi Deneyimi Olcegine Ait
Ortalama ve Standart Sapma

Wijma Dogum Beklentisi 30 49,20 10,36
Deneyimi

Tablo 3. Esin, Yakinlarin ve Doktorun Destek Dlizeyi
Ile Wijman Dogum Beklentisi/Deneyimi Olgedi Puanlari
Arasindaki Korelasyon

Wijma dogum beklentisi/ deneyimi dlgedi

Esin destek diizeyi Rho -.636

S .009

Yakinlarin destek Rho -.506
diizeyi

S .055

Doktorun destek Rho -.282
diizeyi

.309

2. Sonug ve Oneriler

Ulkemizde sezaryen oranlarinin disirilmesine ydnelik
olarak yo6nlendirmeler yapilmakta olup, vajinal dogum
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yayginlastiriilmaya calisiimaktadir. Ancak; bu politikanin
strdiralebilirligi vajinal dogumun gidisatini belirleyici olan
gebe duygularinin kontrol altinda tutulabilmesine, saglik
galisanlarina yeterli psikolojik destedin sunulmasina ve anne
adayinin doguma psikolojik acidan hazir hale getirilmesine
bagdlidir. 30 yil 6ncesine kadar gebelik donemi kadinin ruhsal
bozukluklarla karsilasmasini énleyen koruyucu bir dénem
olarak gértlirken son zamanlarda yapilan galismalar bunun
aksini gostermektedir. Gebelikte %5 ile %51 oraninda ruhsal
bozukluklar gorilebilmektedir (Marakodglu & Sahsivar,
2008). Bu nedenle, gebeligin takibinde fiziksel muayenelere
ek olarak psikososyal degerlendirmelerin de yapilmasi, risk
faktorlerinin tespit edilmesi ve gerekli calismalarin yapilmasi
onemlidir (Matthey, 2005; Yesilgicek & Aktas, 2011). Ayrica;
gebe son trimesterda dogum sekliyle ilgili bir karar vermek
durumunda olup bu karar slreci dogum korkusunun en
yogun yasandigi déneme denk gelmektedir. Cogu zaman
kadin yasadigi korkuyla birlikte sorumluluktan kacmakta
ve karar verme surecini hekime birakmaktadir (Balbdl ve
ark., 2016). Bu durum hekimin mesleki sorumlulugunu ve
is yukind daha gok artirabilmekte ve meslek doyumunu
dustrebilmektedir. Gebelik stiresince kadina destek olacak
kisilerin de destek goriiyor olmasi bu nedenle énemlidir. Bu
sekilde gebeye saglanan destegin kalitesi artabilir. Sonraki
arastirmalarda; saglik personelinin gebe ve ailesi tarafindan
yasadidi psikolojik siddet ile dogum korkusu arasindaki iliski
incelenmelidir.

Dogum korkusu nedeniyle kadinlarin %13’ G gebeligini
ertelemekte, gebe kalmaktan kaginmakta ya da gebeligini
sonlandirma karari almaktadir (Sydsjé ve ark., 2013;
Bakshi, 2008). Ulkemizde ise gebelerin %47.4’ herhangi
bir tibbi gerekge olmaksizin, sadece dogum korkusundan
dolayl sezaryen olmaktadir (Ergdl & Kurtlnct, 2014).
Dogum psikoterapistinin hem anne adayina hem de anne
adayinin yakinlarina ve dogum ekibine (doktor, ebe,
hemsire vb.) gebelik stiresince ve dogum aninda sunacagi
profesyonel destek, dogumun gidisatina pozitif agidan katki
sadlayacaktir (Karabekir, 2016).

Olgek taramasinda gebelere yénelik dogum aninda ve
dogum sonrasinda algilanan destek icin 6lgekler bulunmus
olup gebelik sirasinda bu destedi 6lgen gebelere 6zgl bir
Olcege rastlanmamistin. Gebelik déneminde hormonal
degisimlerle birlikte kadinin istekleri, destek algisi, ihtiyaclari
degisebilmekte, duygular tutarsizlik gosterebilmektedir.
Bu nedenle; gebelik slirecinde algilanan destek dizeyinin
Olctilmesini sadlayan yalnizca gebeleri kapsayan bir 6lcegin
gelistirilmesi ihtiyaci vardir.

Literatlir taramasinda gebeye yonelik es destedi ile ilgili
calismalar bulunmus olup, aile Gyeleri (anne, kayinvalide,
baba, kardes vb) desteginin gebelik sirecindeki etkilerini
arastiran calismalarin  da alana kazandiriimasi geredi
ortaya gikmistir.

Ayrica; calisma sliresince algilanan sosyal destek ve
dogum korkusu arasinda negatif yonde bir korelasyon
oldugu belirlenmistir. Bu nedenle; gebelik siireci igerisinde
destek sistemlerindeki aksakliklar ve yetersizlikler dogum
psikoterapistinin rehberliginde tespit edilerek gereken
dedisiklikler yapilmahdir.
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Dogum psikoterapisi alaninin etkililigi literatlire daha gok
kazandirilmali, doguma hazirlik egitimlerinde esler de yer
almali, gebe yakinlarina (anne, kayinvalide vb.) gebeye nasil
destek olabilecekleri konusunda egitimler dlizenlenmelidir.
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Abstract

Alzheimer’s disease (AD) is one of the most common neurodegenerative diseases throughout the world that impairs brain regions
related to learning and memory. Several neurotransmitter systems, especially the serotonergic system take part in cognitive
processes, and the neurochemistry of AD patients is affected by AD-associated neurodegeneration. Serotonergic markers are
located in diverse brain areas mostly related learning and memory. Therefore the serotonergic neurotransmission is very important
in memory. Remarkable changes occur in the serotonergic system because of AD. Since AD is a progressive and irreversible
disorder and there is no specific treatment for this disease, the number of patients is rapidly increasing. In this review, the
relationship between AD and the serotonergic system is described in general terms. Especially serotonin (5-HT) receptors that take
part in cognitive dysfunctions have examined in this study.

Keywords: alzheimer’s disease, serotonergic markers, serotonin receptors, serotonin transporter, cognitive impairment

Ozet

O renme ve hafiza ile ilis kili beyin bélgelerinde bozulmalara neden olan Alzheimer hastalig1, diinya genelindeki en yaygmn nérodejeneratif
hastaliklardan biridir. Bircok nérotransmitter sistem, 6zellikle serotonerjik sistem, bilissel siireclerde yer alir ve Alzheimer hastalarinin
nérokimyasi Alzheimer hastaligi ile iliskili nérodejenerasyondan etkilenir. Serotonerjik belirtecler, cogunlukla égrenme ve bellek
ile iliskili gesitli beyin bélgelerinde bulunur; bu nedenle serotonerjik nérotransmisyon hafizada cok énemlidir. Alzheimer hastaligi
nedeniyle serotonerjik sistemde dikkate deGer degisiklikler meydana gelir. Alzheimer hastaligi ilerleyici ve geri déniisiimsiiz bir
hastalik oldugundan ve bu hastalik icin kesin bir tedavi yontemi bulunmadigindan, hasta sayisi giinden giine hizla artmaktadir. Bu
derlemede, Alzheimer hastalig1 ile serotonerjik sistem arasindaki iliski genel hatlariyla aciklanmaktadir. Bu ¢alismada, 6zellikle bilissel
islev bozukluklarinda rol alan serotonin (5-HT) reseptorleri incelenmistir.

Anahtar Kelimeler: alzheimer hastaligi, serotonerjik belirtecler, serotonin reseptorleri, serotonin tasiyici, kognitif bozukluk
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1. Introduction
1.1.Dementia

Dementia is a serious disorder that is qualified by
multiple cognitive deficits and presents many challenges
to the patients, their families, and caregivers throughout
the pathway of care, from early diagnosis to end of life
(Logiudice & Watson, 2014). Dementia is a significant
health problem in aging populations in which life
expectancy has been longer (Toda et al., 2010). At the
beginning of the 2010s, there were ~18 million people
who had dementia throughout the world, and it was
estimated that there would be ~34 million people with
dementia in 2025. (Toda et al., 2010)

There are several risk factors of dementia such as older
age, hypertension, genetic predisposition, diabetes, loss of
consciousness that is caused from head injury, depression,
smoking, etc. (Lautenschlager et al.,, 2003; Logiudice
& Watson, 2014). Primary symptoms of dementia are
complication in understanding people/finding the right
words to say, loss of memory, being incapable of routine
jobs and changes of personal characteristics. (Toda et
al., 2010) Unfortunately, pharmacological therapies are
largely unsuccessful on dementia, and they just provide
symptomatic relieving. (Logiudice & Watson, 2014)

1.2. Alzheimer’s Disease As The Most Common
Cause of Dementia

Alois Alzheimer discovered Alzheimer’s disease, the
most prevalent cause of dementia in the older adults, in
1907. (Toda et al., 2010; Lai et al.,, 2011) Alzheimer's
disease is one of the significant neurodegenerative
diseases that is described by deterioration of memory
and cognitive functions, and also it is a progressive and
irreversible disorder. (Noristani et al., 2010; Toda et al.,
2010; Rodriguez et al., 2012)

Alzheimer’s disease (AD) impairs some brain regions
such as the basal forebrain, the hippocampus and
the neocortex which are associated with learning and
memory, including both short- and long-term memory.
(Noristani et al., 2010; Rodriguez et al., 2012) Also, it is
known that the hippocampus and related structures are
one of the earliest and most extensively affected brain
regions in AD. (Lai et al., 2011)

Neuropathologically, there are some hallmarks such
as amyloid-B plaques, neurofibrillary tangles (NFT),
synaptic loss and synaptic plasticity degradation
and neuronal impairment in AD. (Noristani et al.,
2010; Lai et al., 2011) In addition, AD-associated
neurodegeneration severely affects neurochemistry
of brains of patients. Characteristically, impairment of
cholinergic neurons in the cortex and hippocampus, a
loss of the neurotransmitter (acetylcholine (ACh)) in
cholinergic neurotransmission and a general decrease in
the activity of choline acetyltransferase are linked with
the AD. The loss of cholinergic neurotransmission has a
critical function in the memory and learning degeneration
of AD patients. Likewise, other neurotransmitter systems
including serotonin, noradrenaline, and dopamine take
part in cognitive processes; for instance, it has been
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proven that serotonergic impairments cause cognitive
deficits in elderly animals and humans. ( Toda et al.,
2010; Rodriguez et al., 2012)

Drugs that increase cholinergic function have only mild
effect in treating the cognitive deficits. Therefore, treating
the cognitive deficits is required other neurotransmitters.
(Noristani et al., 2010; Rodriguez et al., 2012)

2. Relationship Between Alzheimer’s Disease and
Serotonin Associated Structures

Serotonin (5-hydroxytryptamine, 5-HT) is a molecule
with roles as a hormone, a neurotransmitter, and a
mitogen; it has various functions in both central and
peripheral nervous systems. (Figure 1) Serotonin has
been present in numerous tissues such as kidney, brain,
platelets, lung, gastrointestinal tract, etc. (Mohammad-
Zadeh et al., 2008) Also, serotonin has various neuronal
markers such as serotonin transporter (SERT) and
serotonin receptors. (Meneses, 2015)

Figure 1: 3D View of the Serotonin Molecule in SPARTAN’14.

The serotonergic system is the most abundant
monoaminergic system compared to others such as
noradrenergic and dopaminergic systems; it is included
in cognition, psychological and emotional states. (Lai et
al., 2003; Rodriguez et al., 2012) 5-HT receptors, 5-HT
reuptake site/transporter complex, and serotonergic
pathways are distributed in various brain regions that
are associated with learning, memory, drug addiction,
cognitive processes, etc. ( Meneses, 1999; Gonzalez et
al., 2013; Meneses, 2015)

The serotonergic system works directly and indirectly
by activated serotonin receptors as well as modulation of
systems of other neurotransmitters such as glutamatergic,
cholinergic, GABAergic, etc. (Rodriguez et al., 2012) In
addition, the serotonergic system is intensively affected in
people with Alzheimer’s disease; remarkable changes are
observed in the functions of the system because of aging,
AD, amnesia, and anti-amnesic effects. (Lai et al., 2011;
Gonzalez et al., 2013) One of the reasons of the damage
is the reduction of neurons in the dorsal and median raphe
nuclei that includes the greater part of the neurons, which
synthesize serotonin for supplying essential serotonergic
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innervation to the forebrain. (Noristani et al., 2010; Lai et
al., 2011; Rodriguez et al., 2012)

One of the biochemical sources of neuropsychiatric,
cognitive and non-cognitive behaviors in AD is confusion
in serotonin-associated structures. (Lai et al., 2003; Lai et
al., 2011) 5-HT neurotransmission has an important role
in learning, memory and cognition; deficiency of 5-HT
neurotransmission causes cognitive dysfunction in such
neuropathological diseases known as schizophrenia, AD,
depression, stress etc. (Noristani et al., 2010; Rodriguez
et al., 2012; Xu et al., 2012) Both central and peripheral
5-HT neurotransmission decrease in AD patients due to
the reduced 5-HT concentrations in the cerebrospinal
fluid and platelets. In addition, post-mortem examination
studies showed that extracellular levels of 5-HT and its
metabolite (5-hydroxyindoleacetic acid, 5-HIAA) and
expression of 5-HT receptors in diverse brain regions
such as the hippocampus and the neocortex are reduced
in AD patients. All of these reductions are interrelated
with cognitive and behavioral differences between people
with and without AD. (Noristani et al., 2010; Rodriguez
et al., 2012) For instance Lai et al. mentioned that
neuropsychiatric behaviors of AD patients and patients
with psychiatric disorders have pretty same neurochemical
features. (Lai et al., 2011)

The serotonergic system takes part in the therapeutic way
of cognitive processes; for the treatment of dysfunctions
in learning and memory several 5-HT mechanisms are
beneficial. (Gonzalez et al., 2013) As stated by Noristani
et al. and Rodriguez et al., to increase cognitive functions
and of AD patients who have a 5-HT deficit, selective 5-HT
re-uptake inhibitors (SSRIs) and specific ligands of 5-HT
receptors are of some treatments methods; enhancement
of 5-HT neurotransmission with various drugs is effective
for cognitive and behavioral impairments of AD. (Noristani
et al., 2010; Rodriguez et al., 2012)

2.1. 5-HT Receptors

Generally, there are seven class of 5-HT receptors
called 5-HT1, 5-HT2, .., 5-HT7 based upon their
primary physiological mechanisms, pharmacological
characteristics, connection to intracellular signaling
cascades and the protein structure. (Rodriguez et
al., 2012; Kusek et al., 2015) 5-HT1,2,4-7 receptors
are G-protein coupled receptors, and 5-HT3 receptor
is the only ligand-gated cation channel in the 5-HT
receptors family. (Bétry et al. 2011; Rodriguez et
al., 2012; Xu et al. 2012) Also, Xu et al. and Meneses
described that there are at least 16 different types of
these receptors (5-HT1A/1B/1D/1E/1F, 5-HT2A/2B/2C,
5-HT3A/3B, 5-HT4A/4B/4C/4D, 5-HT5A/5B, 5-HT6, and
5-HT7A/7B/7C/7D). (Meneses, 1999; Xu et al., 2012) In
this way, the serotonergic system is one of the most diverse
neurotransmitter systems anatomically and functionally
in the central nervous system. (Lai et al., 2011) Moreover,
changes in 5-HT receptors are associated with of cognitive
impairments, some subtypes of these receptors have a
part in learning and memory. (Lai et al., 2011; Xu et al.,
2012) In this connection, Xu et al. summarized the role
of 5-HT receptors in neurodegenerative disorders such as
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the AD. (Xu et al., 2012)

2.1.1. 5-HT1 receptors

The 5-HT1A receptors play their role as autoreceptors
in the raphe nuclei and as postsynaptic receptors in other
regions of forebrain; they are related to learning, suicidal
behaviors, depression, and aggression. (Lai et al., 2003)
Cognitive functions are affected by activation of 5-HT1A
receptors that cause inhibition of memory acquisition and
consolidation, in other words, ascending 5-HT1A receptor
density is associated with cognitive impairment in AD
patients. (Noristanietal., 2010; Xu etal., 2012) Therefore,
using of 5-HT1A receptor antagonists is required in the
treatment of AD. (Xu et al., 2012) Since 5-HT1A receptor
antagonists overcome memory impairments that result
from cholinergic and glutamatergic deficits, they increase
the release of ACh in the hippocampus and the cerebral
cortex. (Rodriguez et al., 2012) Loss of 5-HT1A receptors
is related to depressive symptoms on the contrary
blockade of 5-HT1A receptors provides an improvement
in cognition. (Lai et al.,, 2011; Rodriguez et al., 2012)
On this matter, Lai et al. reported that lack of 5-HT1A
binding in AD might constitute the neurochemical basis of
aggression but it requires a further study. (Lai et al., 2003)
Kepe et al. observed a major decrease in 5-HT1A receptor
densities in the living brains of patients with AD in their
study with [F-18] MPPF, a selective serotonin 1A (5-HT1A)
molecular imaging probe, by using positron emission
tomography (PET). (Kepe et al., 2006; Vermeiren et al.,
2014) Also, Truchot et al. demonstrated a considerable
decline of 5-HT1A receptor density in the hippocampus,
para-hippocampus, inferior occipital gyrus and inferior
temporal gyrus of patients with AD in their study with [F-
18] MPPF by using positron emission tomography (PET) in
3D mode. (Truchot et al., 2008)

2.1.2. 5-HT2 receptors

The 5-HT2 receptors are thoroughly spread in the brain.
(Xu et al., 2012) Activation of 5-HT2A receptors improves
learning and memory consolidation. Glutamate and
GABA release from presynaptic terminals enhances when
5-HT2A receptors are active and so when voltage-gated
K+ channels are inhibited. (Rodriguez et al., 2012) Also,
previous studies demonstrated that there are considerable
declines of 5-HT2 receptor binding in the cerebral cortex,
reductions in 5-HT2A receptor density in frontal and
temporal cortical neurons of AD patients. (Xu et al., 2012)
These situations mean that 5-HT2A receptor deficiencies
are related to cognitive decline in AD. (Lai et al., 2011;
Rodriguez et al., 2012; Xu et al., 2012) Therefore, 5-HT2A
receptor agonists can be used. However, 5-HT2A receptor
antagonists should not be used because of their negative
effect on learning in the treatment of AD. (Rodriguez et
al.,, 2012; Xu et al., 2012)

2.1.3. 5-HT3 receptors

In the areas of cortex and limbic system that are included
in learning and memory, 5-HT3 receptors have a high
density in patients with neurodegenerative disorders,
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especially AD. (Fakhfouri et al., 2012) Some studies with
rats have shown that inhibition 5-HT3 receptors increase
memory retention and spatial memory in rats. (Rodriguez
et al.,, 2012) Therefore, 5-HT3 receptor antagonists
can be used as an adjuvant for cognitive functions in
the treatment of memory deficits that are related to
neurodegenerative disorders. (Fakhfouri et al., 2012)

2.1.4. 5-HT4 receptors

Previous studies proved that 5-HT4 receptor density
decreases in AD and 5-HT4 receptors are not markedly
involved in cognitive regulation. (Meneses, 1999; Xu
et al.,, 2012; Meneses, 2015) However deficiencies in
5-HT4, 5-HT6 receptors are associated with Behavioral
and Psychological Symptoms of Dementia (BPSDs), i.e.,
psychosis, hyperphagia, depression, overactivity... (Lai et
al., 2011)

2.1.5. 5-HT5 receptors

The 5-HT5 receptor family that has two subtypes entitled
as 5-HT5A and 5-HT5B receptors is located in several
areas of the brain such as the cerebral cortex, raphe
nuclei, and hippocampus which are related to learning and
memory. (Wesotowska, 2002; Hoyer, 2011; Gonzalez et
al., 2013; Meneses, 2015) The 5-HT5A receptor subtypes
are widely distributed in the central nervous system,
whereas the 5-HT5B receptor subtypes have a limited
distribution. (Hoyer, 2011) Additionally, only the 5-HT5B
receptor subtypes have not been identified in humans,
although both receptor subtypes have been identified in
the mouse and rat; the reason is that the coding sequence
of the human 5-HT5B gene is interrupted by stop codons.
(Grailhe et al., 2001; Hoyer, 2011) For this reason, the
first sample of a brain-specific protein which is not found
in humans is the 5-HT5B receptor. (Grailhe et al., 2001)

2.1.6. 5-HT6 receptors

The 5-HT6 receptors, which have a specific range
in the central nervous system, are distributed in the
hippocampal, cortical, and striatal areas of the brain.
(Xu et al., 2012) In connection with their possession of
multiple modulating processes, modulation by 5-HT6
receptors makes learning and memory processes easier by
releasing other neurotransmitters, such as acetylcholine
and glutamate. (Xu et al., 2012) 5-HT6 receptors and
cascades of signaling are altered depending on aging and
AD. (Meneses, 2015) Both long and short-term memory
is affected by activation of 5-HT6 receptors. (Rodriguez
et al., 2012) In this context, blockade of 5-HT6 receptors
provides recovery of learning deficits and enhances
consolidation, acquirement, and storage of memory.
(Rodriguez et al.,, 2012; Xu et al.,, 2012) Accordingly,
5-HT6 receptor antagonists have an important mission in
AD for the treatment of cognitive impairments. (Xu et al.,
2012; Meneses, 2015)

2.1.7. 5-HT7 receptors
The 5-HT7 receptors, which are widely distributed in the
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hippocampus are one of the newly identified types of the
5-HT receptor family. (Nikiforuk, 2015; Hashemi-Firouzi
et al.,, 2017) Also, the 5-HT7 receptors are located in the
dorsal raphe nucleus, thalamus, hypothalamus and frontal
cortex. (Kusek et al., 2015) As stated by Hashemi-Firouzi
et al., the 5-HT7 receptors are associated with behavioral
disorders such as depression, memory, anxiety, learning,
and other hippocampal functions. (Hashemi-Firouzi et
al., 2017) Additionally, Nikiforuk et al. mentioned that
the 5-HT7 receptors both have a physiological role in
the regulation of the central nervous (CNS) system and
a potential therapeutic role in treating CNS disorders.
(Nikiforuk, 2015) In this context, Hashemi-Firouzi et al.
have summarized ligands of the 5-HT7 receptors in CNS
disorders and the present data about the effects of the
ligands in animal models as models of central nervous
system (CNS) disorders. (Hashemi-Firouzi et al., 2017)
However, they suggest further studies to widen information
about the 5-HT7 receptors and therapeutic potential of
their ligands. (Hashemi-Firouzi et al., 2017)

Kusek et al. have determined that the inhibition of the
5-HT7 receptors increases both release and metabolism
of 5-HT in the prefrontal cortex. (Kusek et al., 2015)
Additionally, blockade of the 5-HT7 receptors is thought to
be beneficial against schizophrenia-like cognitive disorders;
the 5-HT7 receptors might have role in the treatment of
depression. (Nikiforuk, 2015)

2.2. Serotonin Transporter (SERT) And Serotonin
Re-uptake Sites (5-HTT)

The serotonin transporter (SERT) is one of the
serotonergic markers. (Meneses, 2015) The SERT, which is
a protein structure, is present in many peripheral tissues
and the brain. (Rudnick, 2007; de la Torre et al., 2013)
The SERT transports serotonin to several structures such
as platelets, enterochromaffin cells or neurons. (de la Torre
et al., 2013) In addition to this, it has another mission
which is the regulation of serotonin function by causing the
ending of the serotonin action by re-uptake in synapses.
(Rudnick, 2011)

It is evident that considerable reductions in SERTs
are seen in the frontal cortex, temporal cortex and the
hippocampus of AD patients. (Lai et al., 2011; Rodriguez
et al., 2012; Meneses, 2015) These deficits are correlated
with unusual 5-HT homeostasis/transmission in the
hippocampus, some BPSDs (i.e., overactivity, depression,
hyperphagia, psychosis, etc.), neuropsychiatric behaviors
and the cognitive impairment associated with AD. (Lai et
al., 2011; Rodriguez et al., 2012)

Blockade of SERT enhances the serotonin concentration
in the brain synaptic cleft that results in an increased
serotonergic neurotransmission and so potentiation of 5-HT
activity. (Toda et al., 2010; Haney et al., 2013) Therefore,
serotonergic drugs that are serotonin transporter inhibitors,
also known as selective serotonin reuptake inhibitors
(SSRIs), are used in the treatment of AD, especially for the
depressive symptoms and aggression. (Toda et al., 2010;
Lai et al., 2011; Haney et al., 2013)
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2.3. Serotonin Metabolite (5-HIAA)

Several studies have demonstrated that the cortical 5-HT
and 5-hydroxyindoleacetic acid (serotonin metabolite,
5-HIAA) (Figure 2) levels have extremely important
connections in people with schizophrenia and AD patients
with cognitive deficits. (Meneses, 1999) Additionally,
there is the adequate knowledge that explains the
presence of changes in serotonergic neuronal function
in the CNS of patients with major depression. (Owens &
Nemeroff, 1994) Some of the indicators of these changes
are reduction in cerebrospinal fluid (CSF) concentrations
of 5-HIAA and reduction in concentrations of 5-HT and
5-HIAA in postmortem brain tissue in depressed patients.
(Owens & Nemeroff, 1994)

Figure 2: 3D View of the Serotonin

3. Conclusion

The serotonergic system has an important role in
learning, memory and cognitive process. All of the
serotonergic markers, especially 5-HT receptors, are
found in the brain areas that are affected by AD-associated
neurodegeneration, and they have various and significant
roles in cognitive functions. Since the inhibition/activation
or excess/deficiency of the 5-HT receptors changes the
5-HT neurotransmission level, they are also related with
AD. Reduced 5-HT and 5-hydroxyindoleacetic acid
(metabolite of 5-HT, 5HIAA) concentrations, decreased
5-HT neurotransmission cause cognitive and behavioral
changes in AD patients. In accordance with this review; it
is evident that all markers and related signaling pathways
of the serotonergic system should be completely
examined to discover novel as well as effective treatment
methods for AD. Additionally, dual inhibitors for various
5-HT receptors that need to be blocked or dual activators
for several 5-HT receptors that need to be activated for
treating of AD can be designed by several ways, including
computational drug design. Furthermore, a new type
of inhibitors which will block both 5-HT receptors and
SERTs can also be designed. New therapies for depressive
symptoms and behavioral changes of AD patients that
are caused by reduced 5-HT neurotransmission can
be generated. Moreover, current alternative medicine
methods can be revised for AD, as well as developing
new methods. Personalized medicine for the serotonergic
system of each AD patient can also be a new treatment
method but it requires plenty of time.
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NEUROINFLAMMATION MODIFYING APPROACHES IN
PARKINSON’S DISEASE

PARKINSON HASTALIGINDA NOROINFLAMASYONU MODIFiYE EDiCi
YAKLASIMLAR

Dilara Nemutlu Samur 2", Giil Ozbey?

Abstract

Parkinson’s disease is a chronic and slowly progressing neurodegenerative disease characterized by the degeneration of
dopaminergic neurons in the substantia nigra. Currently, the treatment strategies of Parkinson’s disease can only alleviate motor
symptoms but not prevent from neurodegeneration. In recent years, among the treatment approaches for the pathophysiology
of the disease, there is a rapid increase in publications related to drug and/or drug candidates targeting neuroinflammatory
mechanisms in the disease. In this review, we summarize the neuroinflammatory mechanisms and treatment approaches that
modify neuroinflammation in Parkinson’s disease and present the recent preclinical and clinical data on possible drug candidates.
The interactions between neuroinflammation and degeneration in dopaminergic neurons must first be elucidated in order to develop
novel drug candidates targeting neuroinflammatory mechanisms in Parkinson’s disease.

Keywords: neuroinflammation, parkinson’s disease, new drug candidates

Ozet

Parkinson hastalig 1, substansiya nigradaki dopaminerjik néronlarin dejenerasyonu ile karakterize, yavas ilerleyen kronik bir hastaliktir.
Giiniimiizde Parkinson hastaliginda uygulanan tedaviler yalnizca motor semptomlari hafifletebilmekte, ancak ndrodejenerasyonu
onleyememektedir. Son yillarda, hastaligin patofizyolojisine ydnelik tedavi yaklasimlari arasinda, hastaligin néroinflamatuvar
mekanizmalarimi hedefleyen ilac ve/veya ila¢ adaylarina iliskin yayinlarin hizla arthgi goriilmektedir. Bu derlemede, Parkinson
hastaliginin néroinflamatuvar mekanizmalar1 ve hastalikta néroinflamasyonu modifiye edici yaklasimlar 6zetlenip olasi ilag
adaylar1 hakkinda giincel veriler sunulmustur. Parkinson hastaliginda néroinflamatuvar mekanizmalan hedef alan ila¢ adaylarinin
gelistirilmesinde, éncelikle néroinflamasyon ve dopaminerjik néronlarda olusan dejenerasyon arasindaki etkilesimlerin aydinlatiimasi
gerekmektedir.

Anahtar Kelime: néroinflamasyon, parkinson hastaligi, yeni ilag adaylari

'Alanya Alaaddin Keykubat University Faculty of Medicine, Department of Pharmacology, Antalya, Turkey

2 Akdeniz University Faculty of Medicine, Department of Pharmacology, Antalya, Turkey

“Corresponding Author: Dilara Nemutlu Samur, Alanya Alaaddin Keykubat University Faculty of Medicine, Department of Pharmacology, 07450 Antalya,
Turkey, E-mail: dilaranemutlu@gmail.com

VOLUME-CILT 5 NUMBER-SAYI 1 / 2018 THE JOURNAL OF NEUROBEHAVIORAL SCIENCES 43

J N BS 2018 Published by Uskiidar University / 2018 Uskiidar Universitesi tarafindan yayimlanmaktadir www.jnbs.org



J N BS 2018 Published by Uskiidar University / 2018 Uskiidar Universitesi tarafindan yayimlanmaktadir www.jnbs.org

REVIEW ARTICLE-DERLEME

1. Introduction

Parkinson’s disease (PD), is a slowly progressing
neurodegenerative disease (von Euler Chelpin & Vorup-
Jensen, 2017) with the worldwide prevalence of 6.3-10
million and the incidence of 17/100,000, but it is estimated
that this rate is much higher with the undiagnosed cases
(Twelves, Perkins, & Counsell, 2003). The management
strategies for PD are focused on two targets: improving
symptom control and prevention of neurodegeneration
(Mhyre, Boyd, Hamill, & Maguire-Zeiss, 2012). Therapies
thatincrease the reduced dopaminergic neurotransmission
provide a better quality of life, however, none of these
drugs are neuroprotective or disease-modifying. For
that reason, research on PD, especially in the last two
decades, has focused on slowing the progression of
the disease or preventing neurodegeneration. Although
the neurodegeneration mechanisms in PD are not
fully understood, mounting evidence postulated that
neuroinflammatory mechanisms may contribute to the
progressive degeneration of dopaminergic neurons that
occurs in PD (Barcia, Fernandez Barreiro, Poza, & Herrero,
2003). In this review, we discuss how neuroinflammation
affects neurodegeneration in PD, and possible
neuroprotective strategies related with inflammation.

2. Components of neuroinflammation in PD

Although it has not been clarified when starts or how
occurs neuroinflammation in PD (Hunot & Hirsch, 2003),
dysregulation of immune responses could be particularly
relevant with neurodegeneration (Tiwari & Pal, 2017).
Since the inflammatory responses may trigger the disease
progression and play important role in the degeneration
of dopaminergic neurons, inflammatory processes are
suggested as novel targets for PD.

2.1. Immun Cells in neuroinflammation

There are many studies that clarify the mechanisms
of immun cells in PD pathophsiology. Activation of pro-
inflammatory pathways through immun cells causes
damage on dopaminergic neurons. Experimental data
indicate that microglial activation, infiltration of T
lymphocyte, increase of pro-inflammatory cytokines lead
neurodegeneration and progress disease pathology (Kaur,
Gill, Bansal, & Deshmukh, 2017).

2.1.1 Microglia in neuroinflammation in PD

Glia, resident brain cells, are known to mediate the
inflammatory process in parenchyma and have role in
neurodegenerative diseases such as PD (Barcia et al.,
2003). For example, microglia, protecting the central
nervous system (CNS) in physiological conditions, are
pathologically activated in PD and involved in inflammation
and phagocytosis (Gonzalez-Burgos, Fernandez-Moriano,
& Gomez-Serranillos, 2015; McGeer & McGeer, 2004).
Furthermore, wide range of free radicals and possible
neurotoxins are produced by this activated microglia
(McGeer & McGeer, 2004). Activated microglia is able
to show either pro-inflammatory or anti-inflammatory
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features depending on their phenotypicactivation. (Rydbirk
et al., 2017). While classical activated microglia (M1) is
related to production of pro-inflammatory cytokines such
as tumor necrosis factor (TNF)-a, interleukin (IL)-1B,
reactive oxygen species (ROS) and nitric oxide (NO), and
is also related to the activation of inducible nitric oxide
synthase (iNOS) and nuclear factor kappa B (NF-kB)
signaling pathway; the alternative activated phenotype
takes roles in anti-inflammatory pathways, tissue repair,
extracellular matrix reconstruction and debris clearance
(Shan et al., 2017).

The neurotoxic effects of M1 phenotype microglia was
shown both in vitro (Gao et al., 2002; Le et al., 2001)
and in vivo models of PD (Cicchetti et al., 2002; Sherer,
Betarbet, Kim, & Greenamyre, 2003). Activated microglia
(M1) was found both in PD patients (Gerhard et al.,,
2006), and in substantia nigra (SN) and striatum in
animal models of PD (Marinova-Mutafchieva et al., 2009;
Vazquez-Claverie et al., 2009).

There is a question about what are the determinants
of the M1/M2 microglia phenotyping in PD. For example,
mis-folded alpha-synuclein (a-syn) and environmental
toxins are known to induce the activation of M1 microglia
in animal models of PD (Wang, Liu, & Zhou, 2015). Mis-
folded aggregated a-syn but not monomeric form was
found to inhibit microglial phagocytosis, which is essential
to degradation of infectious agents and senescent cells,
thereby may have role in inducing secondary immun
response and exacarbating neuroinflammation. The
different effects of monomeric and aggregated a-syn
on phagocytosis may arised from their localization in
cells (Park, Paik, Jou, & Park, 2008). Activated microglia
(M1) was shown to be gathered around a-syn-positive
aggregates in certain regions of the PD brain (Yamada,
McGeer, & McGeer, 1992). It is now known that microglia is
able to detect oligomeric a-syn through Toll-like receptors,
pattern recognition receptors. For example, interlock of
a-syn with Toll-like receptors leads to the translocation of
NF-kB and expression of pro-inflammatory cytokines (von
Euler Chelpin & Vorup-Jensen, 2017). Persistent exposure
to these microglia-derived pro-inflammatory cytokines is
harmful for dopaminergic neurons. For example, chronic
expression of low levels of TNF-a in the SN caused time-
dependent neurodegeneration, motor symptoms and
microglia/macrophage activation in rats (De Lella Ezcurra,
Chertoff, Ferrari, Graciarena, & Pitossi, 2010). Similarly
chronic systemic expression of IL-1 also aggravated
neurodegeneration and microglial activation in the SN in
6-hydroxydopamine (6-OHDA) models of PD (Pott Godoy,
Tarelli, Ferrari, Sarchi, & Pitossi, 2008). Consistent with
this data, increased levels of inflammatory cytokines, IL-
1B, IL-6 and TNF-a, were detected in the basal ganglia,
striatum and cerebrospinal fluid of PD patients (Hunot
& Hirsch, 2003; McGeer & McGeer, 2004; Rydbirk et al.,
2017). Qin and colleagues have recently been drawn a
conclusion from a meta-analysis that concentrations of
IL-6, TNF-a, IL-1B, C-reactive protein, IL-10, RANTES
(regulated on activation, normal T-expressed, and
presumably secreted), and IL-2 were significantly higher
in patients with PD compared with healthy controls (Qin,
Zhang, Cao, Loh, & Cheng, 2016).
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2.1.2. Astrocytes in neuroinflammation in PD

Like microglia, astrocytes which have many functions on
structural and metabolic support and neuronal synaptic
transmission also react to the inflammatory stimulations
by producing pro-inflammatory cytokines (Booth, Hirst, &
Wade-Martins, 2017; Tzeng, Hsiao, & Mak, 2005; Wang
et al.,, 2015). When a brain injury occurs, astrocytes are
involved in a process called astrogliosis in which they are
reactivated in response to tissue damage and develops glial
scar to prevent axonal regeneration (Yu, Wang, Katagiri,
& Geller, 2012). The astrogliosis in the PD brain imply
the role of astrocytes in the immune mechanism in this
disease (Yamada, Kawamata, Walker, & McGeer, 1992).
Astrocytic responses arise from activated microglia-
derived pro-inflammatory mediators and then these
immunosignals are further intensified by them, therefore
astrocytic responses are relatively slower than microglial
activation (Wang et al., 2015). Specific overexpression of
PD-related A53T mutant a-syn in astrocytes were found
to lead widespread astrogliosis and microglial activation
leading to dopaminergic neuron and motor neuron loss
in mice (Gu et al., 2010). Recently, the striatal debris
following by dopaminergic neurodegeneration has
been observed within surrounding astrocytes after the
dopaminergic denervation of rat striatum with 6-OHDA,
impyling that if astrocytes work correctly before the onset
of PD, the mentioned transautophagy should be enough to
metabolize all dopaminergic debris. If not, the activation
of microglia could be required to complete the cleaning of
dopaminergic debris, and this would probably accelerate
the onset and progression of PD (Morales, Sanchez,
Rodriguez-Sabate, & Rodriguez, 2017).

Dopamine receptors on astrocytes are known to be
involved in inflammatory process as well. Astrocytic
dopamine D2 receptor modulates immune cell
response by way of aB-crystallin, a neuroinflammation
suppressor, thereby decrease the pro-inflammatory
cytokines released by astrocytes (Shao et al., 2013).
Dopamine D2 receptor also inhibits the production
of angiotensinogen, decreases the angiotensin type-
1 receptors expression and increases the angiotensin
type-2 receptors expression in brain. This inhibition
of brain renin angiotensin system, a key component of
neuroinflammation, occurs via downregulation of the
angiotensin-II derived from astrocyte, and via regulation
of microglial angiotensin receptors (Dominguez-Meijide,
Rodriguez-Perez, Diaz-Ruiz, Guerra, & Labandeira-Garcia,
2017). However, decrease of dopamine D2 receptor
binding sites with age may lead reduction of astrocytic
dopamine D2 receptor signal and therefore may progress
the neurodegeneration (Antonini & Leenders, 1993).
Interestingly, Elgueta et al., showed lack of dopamine D3
receptor in astrocytes provide beneficial astrogliosis with
anti-inflammatory consequences on microglia by using
a dopamine D3 receptor-selective antagonist, PG01037,
which improved the locomotor activity and decreased the
dopaminergic neuron loss in 1-methyl-4-phenyl-1,2,3,6-
tetrahydropyridine (MPTP) mice model of PD (Elgueta
et al.,, 2017). The neuroprotection that is observed with
pramipexole, dopamine D3 receptor agonist, in MPTP
mice model of PD may be conflicting (Joyce, Woolsey,
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Ryoo, Borwege, & Hagner, 2004), however, Elgueta et
al., indicated in their paper that pramipexole prevent
the 1-methyl-4-phenylpyridinium (MPP+) to enter
the cell by downregulation of dopamin transporter, a
cation transporter for MPP+, thereby make the cell less
susceptible to neurodegeneration (Elgueta et al., 2017).

Besides dopamine receptors, alpha-7 nicotinic
acetylcholine receptors (a7-nAChRs) expressed in
astrocytes are also a therapeutic approach for PD
management since the neuroprotective effects of nicotine
are attributed to activation of a7-nAChRs (Jurado-Coronel
et al.,, 2016). Similarly, nicotine was shown to prevent
H202-induced astrocyte apoptosis and glial cell-derived
neurotrophic factor downregulation in MPTP model of PD
probably via stabilizing mitochondrial membrane potential
and Bax/Bcl-2 balance, inhibited activity of cleaved
caspase-9 activity through a7-nAChR activation (Y. Liu et
al., 2015). Recently, Liu and collegues have also reported
that Wnt/B-catenin signaling which comprises important
mediator proteins of cell-to-cell communication and
intracellular signaling related to CNS development, is a
key component of a7-nAChRs-mediated neuroprotection
in PD (Y. Liu et al., 2017).

2.1.3. T cells in neuroinflammation in PD

T lymphocytes may both initiate and propagate PD
pathogenesis (Kannarkat, Boss, & Tansey, 2013).
Infiltration of T cells into the SN was shown in both PD
patients (McGeer, Itagaki, Akiyama, & McGeer, 1988)
and animal models of the disease (Brochard et al.,
2009; Sanchez-Guajardo, Febbraro, Kirik, & Romero-
Ramos, 2010). Studies with immunodeficient mouse
strains in MPTP model of PD showed significant decrease
in dopaminergic neurodegeneration, suggesting that
T-cells are not only relevant, but are also required for
neurodegeneration in PD (Brochard et al., 2009). In PD, a
lower ratio of CD4+ (helper T-cell):CD8+ T (killer T-cell)
lymphocytes was reported resulting from a decreased
percentage of CD4+ T Ilymphocytes and increased
percentage of CD8+ Tlymphocytes (Cao, Li, & Shen, 2011).
Brochard et al., also showed that involvement of CD4+
T-cells is essential for promoting the neurodegeneration
whereas CD8+ T-cell deficiency is negligible (Brochard et
al., 2009). CD4+ T-cells normally have role in memory
consolidation, hippocampal long-term potentiation and
neurogenesis. Upon neuroinflammation which is started
with microglial activation, peripheral T-cells infiltrate the
CNS parenchyma in where they can not infiltrate under
normal physiological conditions (Gonzalez, Elgueta,
Montoya, & Pacheco, 2014). Pathogenic CD4+ T-cells
also induce microglial activation and thereby promote
neurodegeneration in PD (Gonzalez et al., 2014). A
recent study showed that dopamine D3 receptor deficient
mice were resistant to MPTP toxicity, however, when the
animals were transfected with wild type CD4+ T-cells,
they became susceptible to neurotoxin (Gonzalez et
al., 2013). Conversely, some type of T-cells, such as
regulatory T cells and Type 2 T helper cells, may provide
microglial activation toward M2-like anti-inflammatory
phenotype, which releases neurotrophic factors, and
thereby provide neuroprotection (Gonzalez et al., 2014;
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Reynolds et al., 2010). Interestingly, carbidopa that blocks
conversion of levodopa to dopamine outside of CNS, was
found to strongly inhibit the T cell responses and T cell
mediated autoimmunity in two different inflammatory
animal models. Authors implying that if the reason of PD
pathology is infiltration of activated/memory T cells to
CNS, suppression of these T cells by carbidopa may be
beneficial for PD patients, however, they may also have
greater risk for infection because of immunosupression
(Zhu et al., 2017).

2.2. Eicosanoids and nitric oxide in

neuroinflammation

Various eicosanoids are found in CNS in neurons,
astrocytes, cerebral vascular endothelial cells and
in cerebrospinal fluid. They have roles in acute

inflammatory responses as well as regulate cell signaling
and gene transcription, therefore may take part in
neurodegeneration (Phillis, Horrocks, & Farooqui, 2006).
Besides, since the upregulation of nitric oxide synthase
(NOS) was found in parkinsonians and the inducible form
is located in several CNS cells (Knott, Stern, & Wilkin,
2000), these topics gain attention in neuroinflammation
strategies in PD.

2.2.1. Eicosanoids in neuroinflammation

It is known that arachidonic acid is mainly derived from
astrocytes in the brain and the neuronal arachidonic
acid suppyling is provided by them (Tang, 2014). In
physiological conditions, arachidonic acid metabolites
(prostaglandins, leukotrienes, epoxyeicosatrienoic
products) involved in synaptic function, cerebral blood
flow regulation, apoptosis, angiogenesis, and gene
expression. However, in PD, their activities increase as
well as the function of astrocytes impairs, and these
arachidonic acid metabolites take part in platelet
aggregation, leukocyte chemotaxis, oxidative stress
and release of pro-inflammatory cytokines that lead to
neuroinflammation (Phillis et al., 2006; Tang, 2014).

Prostanoids, local regulators of neuroinflammation,
are produced by cyclooxygenase (COX) pathway and
widely generated by activated glial cells (Tzeng et
al., 2005). There are two isoforms of COX enzyme as
COX-1, localized in microglial cells, and COX-2, mainly
expressed in neurons (Hunot & Hirsch, 2003; Teismann &
Ferger, 2001). Inducible COX-2 encourages inflammation
by way of production of prostaglandins, free radicals
and excitotoxicity by enhancing of glutamate release
(Teismann, Vila, et al.,, 2003). Contrary, Aids and
collegues established that inhibiting COX-2 may worsen
the inflammatory response induced by lipopolysaccharide
(LPS) (Aid, Langenbach, & Bosetti, 2008). It is thought
to be because of anti-inflammatory properties of COX-
2 through production of cyclopentanone prostaglandins,
however, these products are known to trigger apoptosis
in neurons (Bartels & Leenders, 2010). Consistent with
this information, Teissman et al. showed that inhibition
and ablation of COX-2 significantly reduce the damaging
effects of MPTP on dopaminergic neurons (Teismann, Vila,
et al., 2003).
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Furthermore, Zhang et al. determined that 5-
lipoxygenase (LOX) is involved in rotenone-induced injury
in PC12 cells, and zileuton, 5-LOX inhibitor, may diminish
rotenone-induced 5-LOX activation and cell damage
(Zhang et al., 2011). Similarly, Kang and collegues found
that 5-LOX was overexpressed in astrocytes after the MPTP
injury in mice, and MK-886, a specific inhibitor of 5-LOX
activating protein, preserved the integrity of dopaminergic
neurons in vitro following MPP+ treatment (K. H. Kang,
Liou, Hour, Liou, & Fu, 2013). In addition to the COX
and LOX pathways, the role of Epoxygenase (EPOX) in
the pathogenesis of PD was also investigated. Dopamine
metabolism in PD may be declined by the epoxygenation
of arachidonic acid and free radical production (Thompson,
Capdevila, & Strobel, 2000). Cytochrome P450 (CYP450)
EPOXs that catalyze arachidonic acid conversion to
biologically active compounds by a reduced nicotinamide
adenine dinucleotide phosphate (NADPH)-dependent
oxidative reaction, were found in brain tissues. Despite
the fact that the levels of numerous CYP450 enzymes
in brain are low, they are expressed comparatively high
levels in astrocytes (Phillis et al., 2006).

Arachidonic acid pathway was found to be upregulated
in the caudate-putamen and frontal cortex of unilaterally
6-OHDA lesioned rats. Furthermore, reported microglial
activation both in SN and striatum bring to mind that
neuroinflammation may be together with upregulated
arachidonic acid metabolic enzymes (Lee, Bazinet,
Rapoport, & Bhattacharjee, 2010). Additionally, in LPS-
induced acute neuroinflammation rat model of PD,
the level of arachidonic acid metabolic enzymes was
increased (Rosenberger et al.,, 2004). These increasing
effects are thought to be possibly mediated by the
effect of microglial-derived cytokines on the NF-«kB
transcription factor of mentioned enzymes (Lee et al.,
2010). Arachidonic acid is also known to take part in the
regulation of synaptic transmission. Interestingly, the
capability of arachidonic acid to excite the formation of
soluble N-ethylmaleimide-sensitive-factor attachment
protein receptor (SNARE) complex and exocytosis was
shown to be regulated by a-synuclein, both in vitro and
in vivo. a-synuclein acts by sequestering arachidonic acid
and thus blocks the activation of SNAREs (Darios et al.,
2010). Taken all this clue together, many non-steroidal
anti-inflammatory drugs (NSAIDs) have been investigated
to find a protective effect on neurodegenerative diseases.
Epidemiological studies show conflicting data regarding
the neuropretective effect of NSAIDs whereas animal
studies provide beneficial activities.

2.2.2. Nitric oxide in neuroinflammation

A calcium-independent readily inducible form of NO,
iNOS, is detected in several types of cells including
astrocytes, microglia, macrophages, and neutrophils and is
upregulated consecutive exposure to TNF-a, interferon-y,
and IL-1 (Knott et al., 2000). Liberator et al., showed that
iNOS provoked dopaminergic neurodegeneration in the
MPTP-induced PD (Liberatore et al., 1999). In another
study with LPS, Gayle et al., indicated that iNOS inhibiton
did not affect LPS toxicity, however, LPS-induced levels of
both TNF-a and IL-1B were increased. Therefore, it has

46 THE JOURNAL OF NEUROBEHAVIORAL SCIENCES VOLUME-CILT 5/ NUMBER-SAY! 1 / 2018



been suggested that neuroinflammatory provocation that
cause raised cytokine levels may induce dopaminergic
cell loss in a NO-independent manner and contribute to
PD pathogenesis (Gayle et al.,, 2002). Similar findings
were confirmed in 6-OHDA model of PD by Barthwal et
al. (Barthwal, Srivastava, & Dikshit, 2001). Lopez and
collegues reported that MPTP increased iNOS activity in
SN and striatum in mice whereas potently decreased the
complex I activity and mitochondrial bioenergetics. Since
the presence or absence of neuronal NOS did not modify
mitochondrial respiration status and the absence of iNOS
did not affect the activity of the complex I in MPTP-treated
mice, it was suggested that iINOS-dependent elevated NO
is @ major pathological hallmark of neuroinflammation in
PD, but it does not contribute to mitochondrial impairment
(Lopez et al., 2017). Additionally, in 6-OHDA lesioned rats,
levodopa (L-DOPA) combined with 7-nitroindazole, an
inhibitor of neuronal NOS, prevent animals to be dyskinetic
by downregulation of inflammatory cascade involving NO.
Therefore, NOS inhibitors may be a therapeutic strategy
for preventing neuroinflammatory and glial components
of dyskinesia in PD (Bortolanza et al., 2015).

3. Pharmacological
neuroinflammation in PD

approaches targeting

Possible neuroinflammatory mechanisms and drug
candidates targeting these mechanisms in Parkinson’s
disease are summarized in Figure 1.

Figure 1. Drug candidates targeting neuroinflammatory
mechanisms in Parkinson’s disease
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It should be noted that the indicated mechanisms
targeted by the drug groups may not be applied to all
drugs in the mentioned drug groups. Please check the
text for detailed information.

AMPK: Adenosine monophosphate-activated protein
kinase; BDNF: Brain-derived neurotrophic factor; CD4
+ T: Helper T-cell; CNS: Central nervous system; COX:
Cyclooxygenase; DN: Dopmainergic neuron; GLP-1:
Glucagon-like peptide-1; iNOS: Inducible nitric oxide
synthase; MMP-3: Matrix metalloproteinase-3; NF-kB:
Nuclear factor kappa B; NMDAR: N-methyl-D-aspartate
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Receptor; NO: Nitric oxide; NSAIDs: Non-steroidal anti-
inflammatory drugs; PPARs: Peroxisome proliferator-
activated receptors; ROS: Reactive oxygen species;
a-syn: Alpha-synuclein

3.1. Non-steroidal anti inflammatory drugs

Although it is not certain whether neuroinflammation
plays a role as primary or secondary in the pathogenesis
of PD and the neuroinflammatory pathways accelerate or
delay the degenerative process, anti-inflammatory drugs
are being used as potential disease modifying agents
for the management of PD (AlDakheel, Kalia, & Lang,
2014). NSAIDs share pharmacological properties with
steroidal anti-inflammatory drugs. Both of them inhibit
eicosanoid production, however, NSAIDs mostly prevent
COX activity whereas steroidal anti-inflammatory drugs
inhibit phospholipase A2, thereby decrease the amount
of arachidonic-acid derived prostaglandins (Hirsch &
Hunot, 2009). The neuroprotective effect of NSAIDs was
demonstrated experimentally in various animal models
of PD and these beneficial effects were reported to be
mediated through the decreasing NF-kB inhibition, ROS,
and NO protection as well as COX inhibition (Esposito et
al., 2007).

Grili et al., revealed for the first time that acetylsalicylic
acid and salicylic acid but not indomethacin are
neuroprotective against glutamate-induced neurotoxicity
in vitro. This was because of inhibition of NF-kB, the
shared mechanism for only acetylsalicylic acid and
salicylic acid (Grilli, Pizzi, Memo, & Spano, 1996). Ferger
et al., later demonstrated that the neuroprotective
effect of salicylic acid in MPTP mouse model of PD was
dedicated to its ROS scavenger activity rather than COX
inhibition (Ferger, Teismann, Earl, Kuschinsky, & Oertel,
1999). Similarly, in an in vivo microdialysis study, aspirin
showed neuroprotective effects with ROS scavenging
activity but not COX-2 inhibition in MPTP or 6-OHDA-
induced models of PD (Di Matteo et al., 2006). Teismann
and Ferger are the who took a new approach to COX-
2 inhibition on PD. They proposed that COX-2 inhibiton
protects dopaminergic neurons in MPTP mice model
of PD by blocking of the production of oxidant species,
not by diminishing neuroinflammation (Teismann, Tieu,
et al.,, 2003). Contrary to previous work of Teismann
et al.,, in which rofecoxib given before MPTP provided
apparent neuroprotection (Teismann, Tieu, et al., 2003);
in Przybytkowski et al., study, rofecoxib did not provide
neuroprotection when administered after MPTP intoxication
in mice (Przybylkowski et al., 2004). These data reveals
that the timing of COX-2 inhibition is important to gain
neuroprotection. However, COX-2 inhibition may not
be detrimental to neurons after injury because of the
production of cyclopentenone prostaglandins originated
from prostaglandin D2, which are involved in regeneration
process (Przybylkowski et al., 2004).

Maharaj et al., claimed the mitochondria as a new
molecular target of NSAIDs. In their study, acetylsalicylic
acid and acetaminophen impeded the inhibition of the
electron transport chain and complex I activity and of
superoxide anion production by MPP+. These findings
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suppose that mentioned NSAIDs protect mitohondria
and block the generation of superoxide anion as well as
scavenge hydroxyl radicals (Maharaj, Maharaj, & Daya,
2006). Besides these beneficial results, there are some
unfavourable findings. For instance, PC12 cells incubated
with indomethacin, ibuprofen, ketoprofen, or diclofenac
but not acetylsalicylic acid and NS-398, a COX-2 selective
inhibitor, showed boosted cell death induced by MPP+
(Morioka, Kumagai, Morita, Kitayama, & Dohi, 2004). The
authors assumed that increased intracellular accumulation
of MPP+ is the potential mechanism of cell death since
these drugs suppress multidrug resistance proteins and
thereby abolish the MPP+ efflux (Morioka et al., 2004).

Although NSAIDs have been shown to be successful in
experimental models of PD, they have not yet been formally
tested in PD and there is no started or ongoing clinical
trial on this topic. Only epidemiological studies provide an
insight to the relation between the use of NSAIDs and the
risk of PD. In a recent meta-analysis of Gagne and Power,
nonaspirin NSAIDs have been associated with reduced risk
of PD (Gagne & Power, 2010). In addition, epidemiological
studies in which the long-term use of NSAIDs, especially
ibuprofen, reduces the risk of PD by 21%, support the
therapeutic potential of these drugs in PD (Wang et al.,
2015). However, there are some converse reports found
that any NSAIDs or aspirin had no effect on the risk of
developing PD. Although the use of non-aspirin NSAIDs
have been shown to reduce the risk of PD by 13%, this
was not statistically significant (Rees et al., 2011).

3.2. Minocyline

Minocycline is a second-generation semi-synthetic
derivative of tetracycline. Since its high lipophilicity,
it crosses the blood-brain barrier easily, and is also an
inhibitor of the caspase-1/3 and iNOS which are important
for apoptotic cell death (Thomas & Le, 2004; Wang et
al., 2015). Minocycline was shown to protect nigrostriatal
dopaminergic neurons by inhibiting microglial activation
in MPTP (Wu et al.,, 2002) and 6-OHDA-induced PD
models in mice (He, Appel, & Le, 2001) and in LPS-
induced PD model in rats (Tomas-Camardiel et al., 2004).
In a study with MPTP and maneb-paraquat mice models
of PD, which are induce mitochondrial dysfunction and
microglial activation, minocycline restored the altered
expression of some mitochondrial proteins involved in
neurodegeneration process especially in maneb-paraquat
mice models of PD (Dixit et al., 2013). That results
show that minocycline is not able to repair the inhibition
of complex I by MPTP and the diminished manganese-
dependent superoxide dismutase level, but its reduction
of microglial activation represents the anti-inflammatory
property of minocycline against maneb-paraquat-induced
neurodegeneration (Dixit et al., 2013).

In addition to these beneficial effects, minocycline
was also shown to increase dopaminergic neuronal cell
death and to induce worsening in behavioral tests in a
non-human primate model of PD (Diguet et al., 2004).
This difference is thought to depend on the animals used
in the experiment, on the dose, duration and route of
administration of the drug used (Diguet et al., 2004).
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Furthermore, minocycline failed to protect of rat cerebellar
granular cells’ degeneration induced by malotone which
causes mitochondrial dysfunction, ROS production and
subsequent glutathione depletion. Malotone does not
affect the mRNA expression of caspase-3, -8, and -9 as
well as iNOS but it decreases the mRNA of the antiapoptotic
Bcl-2 protein, however, minocycline did not abolish this
reduction (Fernandez-Gomez et al., 2005). Therefore,
the neuroprotection of minocycline in different models of
neurodegeneration may thought to be model-selective
(Fernandez-Gomez et al., 2005).

Data from 18-month phase II trial (NCT00063193)
of creatine (10 g/d) and minocycline (200 mg/d) with
PD participants within 5 years of diagnosis and not yet
requiring symptomatic therapy revealed that creatine and
minocycline did not change the response to symptomatic
treatment nor increase adverse events. According to this
small study, creatine and minocyline seem safe alone or
in combination with antiparkinsonian agents. However,
it should be noted that the tolerability of minocyline is
decreased and since the sample size of the study is small,
the idea that safety concerns may not show up with larger
sample, and longer duration of study could not be deduced
from this trial (N. N.-P. Investigators, 2008).

3.3. Peroxisome proliferator-activated receptor
agonists

Peroxisome proliferator-activated receptors (PPARs) are
ligand-induced nuclear hormone receptors found highestly
adipose tissue and immune cells, thus have functions in
glucose and lipid metabolism, and inflammation. The
expression of them in basal ganglia regions as well as
in neurons and in microglia in the CNS makes these
receptors important in neurodegenerative diseases (Carta
et al.,, 2011). PPARs are promising therapeutic target
for neurodegenerative diseases since they involve in the
step back of major pathogenetic mechanisms underlie
these diseases such as mitochondrial and proteasomal
dysfunction, oxidative stress, and neuroinflammation
(Agarwal, Yadav, & Chaturvedi, 2017). Many different
studies that determine the effect of PPARs on
neuroprotection thus far are made.

Pioglitazone is a PPAR-y agonist that developed for
the treatment of type II diabetes mellitus. It is known
to increase the oxygen utilization, mitochondrial DNA
contents and enhances mitochondrial biogenesis (Agarwal
etal., 2017). Pioglitazone was shown to be neuroprotective
by favour of anti-inflammatory actions in MPTP rat and
rhesus monkey models and in rotenone rat model of PD
(Barbiero et al., 2014; Swanson et al., 2011; Ulusoy et al.,
2011). Recently, pioglitazone has been tested to identify
the effects on neuroinflammation, cell proliferation, and
hippocampal neurogenesis in the 6-OHDA model of PD
(Bonato, Bassani, Milani, Vital, & de Oliveira, 2018). On the
contrary to previous reports, pioglitazone had no effect on
intranigral 6-OHDA infusions-induced dopamine cell loss
in the SN or ventral tegmental area in rats as similar in the
work of Laloux et al. (Laloux, Petrault, Lecointe, Devos,
& Bordet, 2012). In a new mouse model of PD in which
mitochondrial complex 1V is defected and simulates the
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late stages of the disease, chronic pioglitazone treatment
improved motor phenotypes eventhough there is no
enhancement in mitochondrial functions nor the increase
of dopaminergic neurons (Pinto et al., 2016). In a 44-
week, phase II, multicentre, double-blind, randomised
trial of pioglitazone (NCT01280123), early-diagnosed
210 Parkinson’s patients who have an ongoing treatment
with 1 mg/day rasagiline or 10 mg/day selegiline were
randomly selected (1:1:1) to pioglitazone (15 or 45 mg/
day) or placebo. After the evaluating Unified Parkinson’s
Disease Rating Scale (UPDRS) scores, it was found that
pioglitazone at these doses seemed not effective to
modify the disease progression and further and larger
trials of pioglitazone in Parkinson’s patients were not
recommended (N. E. T. i. P. D. F.-Z. Investigators, 2015).
In this context, Simon and collegues analyzed peripheral
biomarkers of inflammation and oxidative DNA damage
and found that pioglitazone did not significantly change
the biomarker levels. Therefore, it is more rational to
focus on other agents that have more potential to modify
the disease (Simon et al., 2015).

In a study with rosiglitazone, another PPAR-y agonist,
it was shown that mitochondrial dysfunction and
increase the production of free radical and autophagy
by the complex I inhibitor rotenone were reversed by
pre-treatment of rosiglitazone in human differentiated
SHSY-5Y cells and PINK1 knockdown cells, (Corona,
de Souza, & Duchen, 2014). In mice model of PD,
induced by MPTP/probenecid, rosiglitazone treatment
reversed PPAR-y overexpression which have already
seen in microglia without affecting tyrosine hydroxylase+
neurons. Furthermore, rosiglitazone was found to inhibit
the highly activated morphology of microglia and revert
the increased levels of TNF-a. Therefore, it seems that
microglia and neuroinflammation are the key factors that
thiazolidinediones-induced neuroprotection is focused
on in PD (Carta et al., 2011). Besides the pioglitazone
and rosiglitazone, a novel thiobarbituric-like compound
MDG548 which is a non-thiazolidinedione compound
acting as a functional PPAR-y agonist with higher and
selective affinity as compared to thiazolidinediones, have
been shown to be neuroprotective both in vitro and in
MPTP-treated mice. These neuroprotective effects are
believed to underlie the reduction of neuroinflammation
by MDG548 (Lecca et al., 2015). Although there are
several experimental PPAR-y agonists that were found
neuroprotective by different mechanisms such as
reducing p38 mitogen-activated protein kinase, NF-kB
activation, COX-2 expression, ROS production and by
anti-inflammatory properties, any clinical trial have not
yet been started to confirm these mentioned effects in
humans (for further detail (Agarwal et al., 2017)).

3.4. GLP-1 analogues

Since PD has been found to be related with a higher
incidence rate in type II diabetes mellitus patients, it is
assumed that there are several common pathological
mechanisms shared by two diseases such as insulin
dysregulation. Therefore, it reveals the importance of the
homeostasis of gut-brain axis for the health of both central
and peripheral nervous system (D. S. Kim et al., 2017).
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Glucagon-like peptide-1 (GLP-1) is one of the endogen
incretin hormones that regulates the insulin release. The
effects of GLP-1 is mediated by the G-protein coupled GLP-
1 receptor which increases intracellular cyclic adenosine
monophosphate then activates protein kinase A and
phosphoinositide 3-kinase that lead to phosphorylation of
several downstream signaling pathways. These receptors
are mostly found in pancreas and periphery, however, are
also expressed in CNS, particularly in the frontal cortex,
hypothalamus, thalamus, hippocampus, cerebellum and
SN (D. Athauda & Foltynie, 2017). In brain, they involve
in neurogenesis, anti-inflammation, synaptic plasticity,
inhibiting apoptosis and enhancing mitochondrial function
(D. S. Kim et al., 2017).

Exenatide, a synthetic derivative of exendin (EX-4), is
an agonist of the GLP-1 hormone which has important
roles in insulin and glucose homeostasis (Aviles-Olmos
et al., 2013). EX-4 which readily crosses the blood brain
barrier is currently used in type-II diabetes, therefore the
clinical efficacy of it in PD patients should be immediately
assessed (Harkavyi et al., 2008). EX-4 was shown to induce
neurite development, support neuronal differentiation,
and protect neuronal cells from degeneration through
neurotrophic effects, by inhibiting microglial activation
and matrix metalloproteinase-3 expression both in vitro
and in vivo (Harkavyi et al., 2008; S. Kim, Moon, & Park,
2009; Li et al., 2009; Perry, Haughey, Mattson, Egan, &
Greig, 2002; Perry, Lahiri, et al., 2002). In a PD rat model
inducing by noradrenergic lesions with N-(2-chloroethyl)-
N-ethyl-2-bromobenzylamine and dopaminergic lesions
with 6-OHDA, early EX-4 treatment provided behavioural
improvement and repait dopamine and noradrenaline
levels as well as tyrosine hydroxylase+ cell counts
(Rampersaud et al., 2012). Additionally, the finding that
EX-4 potentiated the effects of L-DOPA in leisoned rats with
6-OHDA and reducted the levodopa-induced dyskinesias
indicates that lower doses of L-DOPA might be required
in the clinic with the co-administraion of EX-4 and less
side-effects might occur (Abuirmeileh et al., 2012).
Data from a small, open-label, randomised controlled
trial (NCT01174810) with 48 PD patients revealed that
exenatide which is given 10ug twice a day for 12 months
followed by a 12-month wash-out period provided several
advantages on both motor and non-motor measures on
the Movement Disorder Society-UPDRS scale and on the
Mattis Dementia Rating scale (Aviles-Olmos et al., 2014).
Based on this study, in a recently announced a single-
centre, randomised, double-blind, placebo-controlled
clinical trial (NCT01971242) in PD patients on a treatment
regimen already, who were given exenatide (2 mg/week,
sc) or placebo for 48 weeks followed by a 12-week wash-
out period, significant improvement of motor symptoms
has been detected by using Movement Disorder Society-
UPDRS motor subscale (Dilan Athauda et al.).

Besides the exenatide, liraglutide and lixisenatide are
newer GLP-1 mimetics with longer half-life. They are
shown to be neuroprotective in MPTP mouse model of PD
by improving motor impairment and by reserving tyrosine
hydroxylase levels in the SN and basal ganglia and by
preventing apoptosis (W. Liu et al., 2015). However,
liraglutide, long-acting GLP-1 receptor agonist, had no
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neurprotective effects in 6-OHDA-injured rats (Hansen
et al., 2016). It seems that there are conflicting results
with the data from another recent study of Badawi et
al. In their study, sitagliptin, a dipeptidyl peptidase-4
inhibitor, which inactivates GLP-1, and liraglutide,
GLP-1 mimetic, inhibited the inflammatory-apoptotic
degenerative process induced by rotenone in rats. These
GLP-1 agonists improved motor functions, reversed nigral
neuronal loss and increase striatal dopamine, nigral cell-
derived neurotrophic factor and tyrosine hydroxylase+
cells besides the decrease of pro-apoptotic protein Bax
and increase of anti-apoptotic protein Bcl-2 (Badawi,
Abd El Fattah, ZzZaki, & El Sayed, 2017). Saxagliptin,
another the the dipeptidyl peptidase-4 inhibitor showed
neuroprotective effects in Alzheimer’s disease, therefore
it was assumed as a promising agent for PD treatment.
In rotenone rat model of PD, saxagliptin significantly
enhanced motor behaviour and protect tyrosine
hydroxylase immunoreactivity in SN via antioxidant,
anti-inflammatory, antiapoptotic, neuroprotective and
neurorestorative mechanisms (Nassar, Al-Shorbagy,
Arab, & Abdallah, 2015). There is an ongoing, single
center, double-blind, placebo-controlled Phase II clinical
trial with 57 idiopathic PD patients on safety and efficacy
of liraglutide in PD (NCT02953665). Any different clinical
study on other mentioned analogues have not been
started yet.

3.5. Metformin

Metformin is an orally active biguanide that commonly
used in type II diabetes mellitus and is known to have
anti-inflammatory properties through the activation
of adenosine monophosphate-activated protein kinase
(AMPK), which is an essential cellular nutrient and energy
sensor that is activated with collapsing energy supply.
When activated, AMPK triggers catabolic processes and
stops the energy-consuming steps, thereby, it may support
energy conservation and restoration (Hang, Thundyil, &
Lim, 2015; Ismaiel et al., 2016). Itis known that in PD, the
activation of AMPK may lead to both improve or provoke
neurodegeneration (Choi, Park, & Jeong, 2010). There
are many conflicting results that one shows that AMPK
activation may avoid neuronal cell loss in vitro/in vivo
models of PD with MPP+/MPTP (Choi et al., 2010) while
the other one shows that AMPK mediates the atrophy of
dopaminergic neurons in 6-OHDA mice model of PD and
that metformin steps up the neurodegeneration in those
mice (T. W. Kim et al., 2013). Interestingly, a cohort study
in 2012 (n=800,000) showed that the incidence of PD
was almost twice as high as in the Taiwanese population
with type II diabetes mellitus, and that this risk increased
with the use of sulfonylureas and decreased with the use
of metformin as co-therapy, implying the beneficial effect
of AMPK activation by metformin in PD (Wahlqvist et al.,
2012). However, a recent retrospective cohort study
has been claimed that long-term metformin exposure
in patients with type II diabetes mellitus may cause to
the development of neurodegenerative diseases such as
dementia and PD (Kuan, Huang, Lin, Hu, & Kao, 2017).
Additionally, the longer exposure and the higher dosage
of metformin lead to the higher risk of the dementia and
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PD (Kuan et al., 2017). Escalation of intracellular and
extracellular B-amyloid peptides through increasing both
B-amyloid precursor protein expression and transcriptional
upregulation of beta-secretase; metabolic stress and
threby dendritic spine loss in hippocampal cells through
metformin-induced AMPK activation; and vitamin B12
deficiency, a vital risk factor for Alzheimer’s disease and
PD, through the disruption of absorption and changes in
intestinal motility by metformin might be the mechanisms
underlying these results (Kuan et al., 2017).

In MPTP-induced mice models of PD, metformin was
shown to be neuroprotective by means of reducing oxidative
stress, increasing brain-derived neurotrophic factor
levels, diminishing the activation of astroglia, decreasing
a-synuclein phosphorylation via by phosphatase 2A, a
phosphatase related to a-synuclein dephosphorylation
and by activating cell survival signal pathways (Katila
et al., 2017; Patil, Jain, Ghumatkar, Tambe, & Sathaye,
2014). In human cell models, overexpression of the
regulator protein of energy metabolism and mitochondrial
biogenesis, TNF receptor associated protein 1, found to
be neuroprotective and TNF receptor associated protein
1 mutation was associated with PD because of poor
control of energy metabolism. Fitzgeral et al., revealed
that metformin improves mitochondrial function against
TNF receptor associated protein 1 mutation-associated
changes in PD (Fitzgerald et al., 2017). However, a recent
study has been suggested that although metformin
reduces microglial activation at both cellular and
molecular levels and serves as anti-inflammatory agent,
it fails to protect dopaminergic neurons, even worsens
MPTP-induced dopaminergic damage (Ismaiel et al.,,
2016). The discrepancy of the results is attributed to
different doses of both metformin and neurotoxin used in
experiments. For instance, Patil et al., (Patil et al., 2014)
used metformin in a dose more than three-fold higher
than Ismaiel et al., while they used MPTP in lower dose,
which probably cause slow onset of the MPTP damage.
It is also known that MPTP and metformin compete for
the same transporter (organic cation transporter 1) to
cross the blood-brain barrier, therefore relatively high
concentrations of metformin would replace with MPTP on
the transporter, leading to avoid harmful effects of MPP+
on the dopaminergic neurons. The delayed onset of MPTP-
induced PD is also an issue that might allow metformin
to provide neuroprotection (Ismaiel et al., 2016). Further
experimental and clinical trials are required to provide
more accurate information about metformin protection in
neurodegenerative diseases.

3.6. Statins

It is known that the statins, which are 5-hydroxy-3-
methylglutaryl-coenzyme A reductase inhibitors and are
a class of lipid-lowering medications, also have anti-
inflammatory effects by reducing the TNF-a, NO and
superoxide produced by microglia and by scavenging free
radicals (AlDakheel et al., 2014). A small, retrospective
case-control study (Huang et al., 2007) which claimed
that lower low-density lipoprotein-cholesterol may be
associated with higher incidence of PD and that statins
decreased the risk of PD was further confirmed by a

50 THE JOURNAL OF NEUROBEHAVIORAL SCIENCES VOLUME-CILT 5/ NUMBER-SAYI 1 / 2018



large, prospective, population-based cohort study
(de Lau, Koudstaal, Hofman, & Breteler, 2006). This
result was assumed to be because either a role of low-
density lipoprotein-cholesterol in disease pathogenesis
or increased levels of coenzyme Q10 which inversely
correlates with serum cholesterol and is a potent
antioxidant as well (de Lau, Stricker, & Breteler, 2007).
The data from US Veterans Affairs database, simvastatin
was found to be related with a significant decrease of
both dementia and PD incident whereas atorvastatin was
associated with a modest reduction with only a trend
towards significance and was insignificant when other
comorbid diseases are included, and lovastatin was not
associated with any reduction (Wolozin et al., 2007). In a
retrospective study with statins (pravastatin, simvastatin,
atorvastatin, fluvastatin and rosuvastatin) although
UPDRS progression was similar, the required L-DOPA-
equivalent daily dose over two years was significantly
lower in the statin used (+24 mg) group than in controls,
probably because statins activate the PPAR-a, that
controls inflammation, apoptosis and oxidative stress
(Mutez et al., 2009).

There were still conflicting results between statin use
and PD risk. For instance, in a new meta-analyses of
Bai et al. it has been reported that the use of statin is
associated with reduced the risk of PD (Bai et al., 2016).
However, more recently, Bykov and collegues have
claimed that statins provide a neuroprotective effect
if there is no adjustment for cholesterol, otherwise, no
protection has been observed (Bykov, Yoshida, Weisskopf,
& Gagne, 2017). In a retrospective case-control analysis
(n= 2322) of Liu and collegues, the use of lipophilic statins
was associated with higher risk of PD. In addition, the
statin-PD association was strongest in the initial use of
statins (< 2.5 years) suggesting that statins may have a
facilitating effect in PD. Most data that obtained different
epidemiological studies not factored hyperlipidemia as a
confound. It drew attention that the protective effects of
statins ceased when hyperlipidemia considered (G. Liu et
al., 2017).

Besides the mentioned clinical data, preclinical evidence
is also reflected the role of statins in neuroprotection. For
example, in MPTP mice model of PD simvastatin weakened
nigral activation of NF-kB, prevented nigral expression
of pro-inflammatory substances, and overcomed nigral
activation (Ghosh et al., 2009). However, in another
study with MPTP, simvastatin prevented the neurotoxicity
that is induced by LPS but not by MPTP in vivo. This data
confirms that simvastatin may exert neuroprotective
effects by anti-inflammatory properties since LPS is an
inflammatory model of PD whereas MPTP directly kills
the neurons (Santiago, Hernandez-Romero, Machado, &
Cano, 2009). In another LPS model of PD, simvastatin
was found to promoted neuronal repair and regeneration
and inhibited oxidative stress via decreasing expression
of iINOS and increasing brain-derived neurotrophic factor
(Tan et al., 2016). In 6-OHDA models of PD, simvastatin
provided neuroprotection partly via N-methyl-D-
aspartate receptor (NMDAR) mediated anti-inflammatory
mechanisms as reducing pro-inflammatory cytokines
(Yan, Sun, Huang, Fu, & Du, 2014; Yan et al.,, 2011).
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This NMDAR-modulatory effect have also been concerned
as a new approach to alleviate anxiety-like activity in
PD, because it anxiolytic-like activity in behavioral tests
(Yan et al., 2011). In the same model atorvastatin as
well as simvastatin restored locomotor activity, rota-
rod performence, oxidative defense and mitochondrial
complex function, also decreased the inflammatory
cytokine levels as compared to naive animals (Kumar,
Sharma, Gupta, Kalonia, & Mishra, 2012).

Lovastatin, pravastatin as well as simvastatin was shown
to reduce the aggregated a-syn levels in vitro. This was
followed by a redistribution of a-syn in caveolar fractions,
a decrease in oxidized a-syn, and enhancement of neurite
outgrowth. Conversely, a-syn aggregation was increased
and neurite outgrowth was decreased when the media
was supplied with cholesterol (Bar-On et al., 2008). In two
different transgenic mice models of PD, that neuronally
overexpress human a-syn, lovastatin caused a significant
reduction of neuronal a-syn aggregates. Lovastatin,
which itself can cross blood brain barrier, is an antioxidant
as well, and oxidative stress produces nitrative radicals
that might modify a-syn post-transcriptionally, however
further studies should be performed to be sure the exact
mechanism of this protection (Koob et al., 2010). Recently,
in vitro model of rotenone-induced toxicity showed that
rosuvastatin increased the levels of mechanistic target of
rapamycin-independent/upstream autophagy markers,
including Beclin-1 and AMPK which are suppressed by
rotenone, thereby provide neuroprotection by enhancing
autophagy, that may be a new therapeutic strategy for
the managament of PD (S. Y. Kang et al., 2017).

A phase Il study (NCT02787590) which is named PD STAT
(Simvastatin as a Neuroprotective Treatment for Moderate
Parkinson’s Disease) investigating the neuroprotective
effect of simvastatin in moderate PD started in 2016.
Randomly allocated participants will take simvastatin
(orally) for 24 months and the results of questionnaires
and motor tests will be compared with control group in
which participants will take placebo. Estimated completion
time of the study is 2020. Another phase II, single-center,
randomized, double-blind, placebo-controlled, parallel-
group study with losuvastatin in early stage PD patients is
now ongoing (NCT03242499). Participants will randomize
to a 48-week double-blind treatment period of lovastatin
80mg/day or placebo. Movement Disorder Society-UPDRS
total scores, the timing and the dose of added anti-
parkinsonism medication during the treatment period,
the changes of 18F-dihydroxyphenylalanine positron
emission tomography (18F-DOPA PET) uptake and Mini-
Mental State Examination scores, and global impression
scale of patients will be compared.

4. Conclusion

A growing body of evidence suggest that the cure of
PD would be possible with the prevention of degeneration
of dopaminergic neurons in SN. Although there are
many drug targets and/or candidates in preclinical
studies, currently there are no approved drugs as
neuroprotective. Animal models of the disease and some
clinical trials show that neuroinflammation is potential key
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component of the disease initiatiton or/and progression.
Here, we summarized the neuroinflammation modifying
approaches and related mechanisms in PD. While some
positive results have been obtained from clinical studies
conducted with a large number of drug candidates with
different mechanisms of action, it is not always possible
to translate from the well-recieved experimental data into
the phase studies. Further efforts are required to identify
the whole contribution of neuroinflammation components
in PD and should pave the way for rational drug targeting.
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GENLERIN SPORDA PSIKOLOJIK FAKTORLERLE iLISKISI
ASSOCIATIONS OF GENES WITH PSYCHOLOGICAL FACTORS IN SPORTS

Bagak Funda Eken', Can Akpinaroglu', Kadir Sinan Arslan?, Canan Sercan?, Korkut Ulucan'#

Ozet

insan genom projesiyle 20-25 bin arasinda oldugu tahmin edilen genlerimizin sayi, yapi ve fiziksel haritalarinin belirlenmesinin
yaninda atletik performansa etki eden genetik bdlgeler de belirlenmistir. Yapilan galismalarla dayaniklihgin, atletik yetenegin ve
kas iskelet sisteminin yani sira merkezi sinir sisteminin de (MSS) giiniimiizdeki spor miisabakalarinda basaril olmakta etkili oldugu
ve performansta dnemli rol oynadigi belirlenmistir. Stres, kaygi, agresyon gibi psikolojik performansimiza etki eden parametreler
sportif basarilarin belirlenmesinde etkili olmaktadir. Sporcularin stresli ortamlarda veya stresin belirgin oldugu spor dallarinda
genetik yatkinliklarinin belirlenmesi, erken yasta psikolog destegine yonlendirilmesine olanak safjlamakta ve sportif anlamda
basariya katkida bulunmaktadir. Sporcularin davranigsal dzellikleri ile ilgili olan; stres direnci, kisilik dzellikleri ve dzellikle
saldirganlikla ilgili aday genlerden MOA-A, 5-HTT, DRD4, DRD5, ADRD1, COMT, BDNF, NRG1, GLUT4 ve SLC2A4 genleri ve bu
genler iizerindeki polimorfizmler bu derlememizde incelenmistir.

Anahtar Kelime: spor, genetik, polimorfizm, MOA-A, 5-HTT, DRD4, ADRD1, COMT, BDNF

Abstract

With the human genome project, in addition to determining the number, structure and physical maps of our genes which were
previously supposed to be between 20-25 thousands, genetic regions affecting athletic performance have also been identified.It
has been determined that endurance, athletic ability and musculoskeletal as well as central nervous system (CNS) are effective in
succeeding in today’s sporting events and play an important role in performance. Parameters affecting psychological performance
such as stress, anxiety, aggression are effective in determining sportive achievements. Determining the genetic predisposition of the
athletes in stressful environments or in sports where stress is prominent allows them to be guided by psychologists at an early age
and contributes to sporting success. Related to the behavioral characteristics of the athletes, genes leading to resistance to stress,
personality traits and aggressive behaviours like 5-HTT, DRD4, DRD5, ADRD1, COMT, BDNF, NRG1, GLUT4 and SLC2A4 and polymorphisms
within these genes have been investigated in our review.

Keywords: sports, genetic, polymorphism, MOA-A, 5-HTT, DRD4, ADRD1, COMT, BDNF
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1. Giris

Sporda, atletik performansin  olusmasinda ve
gelismesinde sporcularin beslenmesi, egitim, kogluk, aile
destedi, uygun antrenman kosullari gibi gevresel faktorlerin
onemli etkileri vardir. Bu etkilere ek olarak sporcularin
uygun antrenman modellerine verdikleri yanit, uygun spor
bransina olan yatkinlk, icinde bulunduklari strese karsi
dayanikhlik ve Uzerindeki duygusal ve psikolojik baskiyi
kontrol edebilme yetenekleri de oldukga dnemlidir. TUm
bu 6zelliklerin tabaninda, kismen de olsa genetik faktorler
yatmaktadir. Spor genetigi alanindaki calismalar sportif
aktiviteye etki eden, sporcu beslenmesi ile ilgili olan
ve serotoenerjik, dopaminenerjik gibi psikolojik duygu
durumumuzu belirleyen genetik faktorlerin analiz edilmesi
calismalarini da kapsamaktadir. Bu alandaki calismalar
tek ve gift yumurta ikizlerini de igeren genis bir kohortta
baslamis, ve giinimuze kadar hizla devam etmistir.

Stres, kaygi, agresyon gibi psikolojik parametreler
sporcularin performansinin belirlenmesinde  etkili
olmaktadir. Serotonin, dopamin, nitrik oksit gibi

ndrotransmiter maddeler ve onlari metabolize eden genler
sporcularda psikolojik faktorlerin etkisinin belirlenmesinde
6nem tasimaktadirlar ve birgok sporcu grubunda
gunimuize kadar Uzerinde galismalar yapilmistir. Ancak bu
tlr calismalar, Glkemizin sporcu potansiyelini géz 6niine
aldigimizda yeterli sayilara ulasamamistir. Bu derlemede
bizler, Pubmed, Google Akademik, SportDiscuss gibi veri
tabanlarindan veya elde edebildigimiz kongre kitapgiklari

ve akademik tezlerden ulasabildigimiz calismalari
derlememize ekledik.

2. Monoamin oksidaz A (MAO -A)

Monoamin oksidaz enzimi, mitokondrial membran

Uzerinde yer alan ve monoaminlerin metobolizmasinda
anahtar rol oynayan enzimdir. Monaamin A ve B
enzimlerini kodlayan gen Xpl11.4-p11.23'de lokalizedir.
Bu enzimler birbirine gok yakin gen bdlgeleri tarafindan
kodlanmaktadirlar. MAO-A geninin fonksiyonel olarak
bilinen en 6nemli polimorfizmi, promotor bdlgedeki 30
bp’lik dedisken sayida ardisik tekrar igeren “Variable
Number of Tandem Repeats” (VNTR) polimorfizmi
olarak bilinmektedir. Ek olarak MAO-A genindeki cesitli
polimorfizmler davranissal bozukluk ile ©0zdeslesmis
ve incelenmistir (Sabol ve ark.,1998). MAO-A geninin
fonksiyonal aktivitesi mitokondri dis zarinda yer alan
enzim tarafindan dizenlenmektedir. MAO-A VNTR
polimorfizmi bireylerde risk almakta etkili olmasina
ragmen cesitli kaynaklarda farkli etnik gruplar Gzerinde
yapilan calismalarda ise almakta olusturmasinda etkili
oldugu da tartisma konusu olusturmaktadir (Ibanez ve
ark., 2000; Manuck ve ark., 2000).

MAO-A aktivitesinin uzun slreli egzersiz sirasinda
artan beyin serotonin Uretimine cevaben yorgunluk ve
performansi etkiledigi aciklanmistir (Morishima ve ark.,
2006). De Milander ve ark. (2009)'da yaptiklari galismada
468 Glney Afrikali Ironman Triatlon sporcusu ile kontrol
grubunu karsilastirmis ve MAO-A promotor bdlgesi 30 bp
VNTR polimorfizminin dayaniklilk performansi arasinda
dogrudan iliski oldugunu belirtmislerdir.

REVIEW ARTICLE-DERLEME

3. Serotonin Geri Tasiyici Protein Geni

SLC6A4 geni 17q11.2'de lokalizedir ve hayli polimorfiktir.
En o©6nemli fonksiyonel polimorfizmi genin promotor
bélgesinde bulunur (5-HTT gene-linked polymorphic
region, 5-HTTLPR). 44 bp bir tekrar dizisinin delesyon/
insersiyon durumuna goére kisa (S) ve 16 uzun (L) alleleri
bulunmaktadir (Heils ve ark., 1996). Bu genin kisa formu
olan S alleli serotonin tasiyici genin transkripsiyonel
etkinliginin azalmasiyla iligkili olarak serotoninin
kullanilma hizini disurirken, uzun formu olan L aleli ise
tam tersi bir etki olusturmaktadir (Collier ve ark.,1996).
Seratonin merkezi ve periferal sinir sisteminde 6nemli
rol oynayan bir ndrotransmiterdir ve S allelinin gesitli
psikiyatrik  bozukluklara yatkinlik  olusturabilecedi,
stresli yasam olaylarinin etkisi ile baglantili oldugu ileri
slrtlmektedir (Herken ve ark., 2001; Guhathakurtave
ark., 2006).

SLC6A4 geninin transkripsiyon hizindaki dedisiminin
dayaniklilik performansi ile iligkili oldugu bildirilmistir (Heils
ve ark., 1996). Bu bulgulara destek olarak, farmakolojik
yaklasim  kullanilarak, seratonin manipillasyonunun
beynin 5-HTT aktivitesi dlrtlisel davranig, depresyon ve
anksiyete gibi olumsuz duygu durumu dahil psikiyatrik
bozukluklar ile iliskili oldugundan fiziksel performans ve
merkezi yorgunluk, algi ve motivasyon Uzerinde 6nemli
bir etkiye sahip oldugu belirtilmistir (Caspi ve ark., 2003;
Gee, 2010).

Golby ve ark. (2006)'da 10-24 yaslari arasinda 31
ylzlci tzerinde SLC6A4 geninin SS, SL, LL genotiplerinin
polimorfizmlerini incelediklerinde, LL  genotipinin
psikolojik gelisimle yuksek dizeyde iliski oldugu sonucuna
varmislardir. Maliuchenko ve ark. (2007) 86 bayan
ylzicl Uzerinde vyaptiklari galismada SS genotipinin,
LS- LL genotiplerinden daha az ylzictde bulundugunu
bildirmislerdir. Sysoeva ve ark. (2009) tarafindan
senkronize ylzlcller ve kontrol grubu arasinda SLC6A4
polimorfizmi ve saldirganlik arasindaki iliskinin sporcu
performansina olan olasi etkisini incelemigler, senkronize
ylizme grubunda kontrol grubuna gére LL genotipinin
daha yuksek, LS sayisininda daha dusik oldugu tespit
edilmistir. Ulucan ve ark. (2014) 24 geng Tirk basketbol
oyuncusunda SLC6A4 polimorfizminin dagihmini incelemis,
L allelinin bayan basketbolcularda, S allelinin erkek
oyuncularda daha yiiksek oranda oldugunu bildirmislerdir.

Cam ve ark. (2009) 193 kayak tirmanisi, motorlu déngu
yariscl, yamag parasit, rafting, dalis, serbest dalis ve
parasit, atletizm, jimnastik oyuncular lzerinde serotonin
reseptdrlerinden 5-HT2A polimorfizminin riskli ve risksiz
sporlara katilan bireylerin kisilik 6zelliklerine olan etkisini
incelemisglerdir. 5-HT2A polimorfizmleri arasinda Kisilik
farkhliklarini incelemek igin vyapilan varyans analizi
sonucundaise CCgenotipine sahip bireylerin, CT genotipine
sahip bireylerden daha disik “nevrotizm” skoruna sahip
oldugu; CC genotipine sahip bireylerin, TT genotipine
sahip bireylerden daha ytksek “gelisime agiklik” skoruna
sahip oldugu bulunmustur. Yapilan calisma sonucunda
ayrica 5-HT2A polimorfizmiyle, riskli sporlara katilmak
arasinda anlaml bir iliski bulunamamistir.

Diger bir 0Onci calismada Filonzi ve ark., (2015) 50
elit dayanikli sporcu ile 100 kontrol sedanter arasinda
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sporcularin kas gelisiminde etkili MSTN geninin K153R
polimorfizmleri ile saldirganlik, anksiyete ve atletik
performansta etkili oldugu distintlen SLC6A4, DAT ve
MAO-A gen polimorfizmlerini karsilastirmis, MSTN ve
SLC6A4 gen polimorfizmlerinin dayaniklilk performansi
ile iliskisi olmadigi, DAT polimorfizminin ise dayanikhk
performansinda etkili oldugunu acgiklamiglardir. Ayrica ilk
kez, spor basarisini belirlemede duygusal kontrol ve (st
dizey performanslara ulasmak igin psikolojik ydénetimin
o6nemini  vurgulayarak dopamin  ndrotransmitterin
performansta gliglu bir rol oynadidini belirtmislerdir.

Petito ve ark. (2016) tarafindan 133 Italyan olimpiyat
komitesindeki futbol, basketbol, hokey oyunculan
Uzerinde SLC6A4 geninin 5-HTTLPR polimorfizminin
anksiyete ve dayaniklik performansina olan etkisini
arastiriimis ve, S allelinin nevrotik, gerilim ve anksiyete
bozuklugu ve bilissel kaygi duzeyi ile baglantih oldugu
belirtilmistir. Sonug olarak 5-HTT gen polimorfizmlerinin
belirlenmesinin, sporcularda olusan anksiyete ve
bilissel kaygi dizeyinin erkenden 6nlenmesine yardimci
olabilecedi sonucuna varilmistir.

4. Dopamin-4 reseptor Geni (DRD4)

DRD4 arastirilan ilk dopamin reseptdr genidir. DRD4
geni 11p15.5'de lokalizedir. DRD4 geni yluksek polimorfik
yapisi nedeni ile insan popllasyonlarinda en yaygin olarak
calisilan gendir. DRD4 geni ile yapilan genetik galismalar
genin genellikle 3. ekzonundaki VNTR polimorfizmi lizerine
odaklanmisti. DRD4 geninin kisa formunun 48 bp’lik
DNA dizini bulunurken, genin uzun formunda bu domain
yedi kez tekrarlamaktadir (Asghari ve ark.,1994). DRD4
geninin promotor bélgesinde yer alan C521T polimorfizmi
ve ekzon 3 VNTR polimorfizminin genin ekspresyon hizi,
ve dolayisi ile reseptér molekl sayisi ile baglantili oldugu
belirtiimektedir (Ekulund ve ark., 2001). Badimlilikta
onemli rol oynayan yenilik arayisi, disaddnlklik gibi
davranis durumlarinin DRD4 gen polimorfizminin 6zellikle
uzun formu ile iligkisi oldugu belirtilmistir (Schinka ve
ark., 2002).

DRD4 geni DEHB (dikkat eksikligi hiperaktivite
bozuklugu) etiyolojisinde 6nemli bir role sahiptir. DRD4
geninde yer alan 7 tekrar alleli Gzerinde yapilan galismalar
ile DEHB'de yenilik arayisi 6zelligi istatiksel olarak anlamli
derecede iliskili bulunmustur. Bati toplumunda riskli olarak
kabul edilen, olaganistlu deneyim, adrenalin, geleneksel
olarak da doyum, sansasyon, ddillendirme tasiyan belirli
spor tirleri (snowboard, kayak, yiksek atlama) Gzerinde
yapilan galismalarla DRD4 geni, spor psikolojisi alaninda
sinirli olarak galisilan ilk gen 6rnedi olmustur (Franken ve
ark., 2006; Zuckerman ve ark.,2000).

Cam ve ark. (2009) 193 kayak tirmanisi, motorlu déngu
yarisgl, yamag parasit, rafting, dalis, serbest dalis ve
parasit, atletizm, jimnastik oyuncular Gzerinde DRD4
gen polimorfizmleri Uzerine yaptiklari galismalarda riskli
ve risksiz sporlara katilan bireylerde Kkisilik 6zellikleri
arasindaki iliskiyi incelemis ve DRD4 gen polimorfizmi
ile “Gelisime acgikhk” 0Ozelligi arasinda anlamh bir iligki
oldugunu bildirmislerdir. Ayrica uzun gen genotipine (LL)
sahip bireylerin, kisa gen genotipe sahip (SS) bireylerden
daha yuksek “gelisime aciklik” skoruna sahip oldugunu
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bildirmislerdir. DRD4 polimorfizmlerinin riskli sporlara
katilimla dogrudan iliskili olmadidi ancak dolayl olarak
iliskili olabilecedi sonucuna varilmistir.

Thomson ve ark. (2013), 503 kayakgl ve snowboard
yapan iki kohortta DRD4 geninin promotor bdélgesindeki
-521C/T boélgesindeki tek nikleotid polimorfizm analizi
sonucunda, polimorfizmin sporcularda ‘risk alma
fenotipi’'ne katkida bulundugu tespit edilmistir. Thomson
ve ark. (2014) diger bir calismasinda ise, kis festivaline
katilan 17- 49 yaslan arasindaki 599 ingiliz, Kolombiyali
ve Kanadali kayak ve snowboard sporculari ile 363
kontrol bireyi karsilastirmistir DRD4 reseptdr geninin
dizenleyici bdlgelerindeki varyantlarin  sporcularda
spora 0zgl sansasyon arayisini etkileyip etkilemedigini
belirlemek igin —1106T/C, —906T/C, —809G/A, —291C/T
polimorfizm bdlgeleri analiz edilmis, sonug olarak DRD4
geninin genotipleri ile sporcu gruplari arasinda herhangi
bir iliski bulunmamistir. DRD4 geni kisilik 6zelliklerinden
sansasyon arayisina dahil olsa da bu galismada arastirilan
destekleyici varyantlarin sansasyon arayisina katkida
bulunmadigi sonucuna varilmistir.

5. Beta Adrenerjik Reseptorii 1 (ADRB1)

B1l-adrenoseptdr (ADRB1) birbeta adrenerjik reseptordir
ve ADRB1 bu proteini kodlayan geni ifade etmek igin de
kullanilmaktadir. ADRB1, epinefrin ve norepinefrin gibi
katekolaminlerin etkisiyle sinls ritmi, kalp kasinin kasiimasi
gibi kronotropik, inotropik, batmotropik, dromotropik
etkiler dahil kalp debisinde artistan sorumludur. Egzersizi
takiben kalp hizinin doruk noktasindan dinlenmekte olan
kalp hizina inene kadar olan oran; kalp hizi toparlanma
indeksinin de ADRBL1 ile iligkili oldugu belirtilmistir (Kohli
ve ark., 2015). ADRB1 geninde olusan polimorfizmler
VO2 max kapasitesini etkilemektedirler (Wagoner ve ark.,
2002). Ayrica dayanikhlik ile iligkili rs1801253 rs1801252
polimorfizmleri de dnem tasimakta olup lzerinde daha
¢ok galismalara ihtiyag bulunmaktadir (Sawczuk ve ark.,
2012).

6. Katekol-O-Metil-Transferaz (COMT)

COMT geni 22ql1.2'de lokalizedir. COMT, dopamin,
noradrenalin ve adrenalin gibi katekolamin molekdllerini
metabolize etmektedir (Bobb ve ark., 2006). COMT
geninde en cok galisilan tek nikleotid polimorfizmi (SNP),
ayni zamanda Vall58Met olarak bilinen rs4680’dir. Bu
polimorfizsm COMT enziminin 158. pozisyonunda yer alan
metionin (Met) aminoasidinin bir valin (Val) aminoasidine
dénismesine neden olmaktadir. COMT genindeki bu
fonksiyonel polimorfizm dopamin degregasyonun
dizenlenmesinden sorumlu COMT enzim aktivitesinin
dedismesine neden olarak sizofreni, bipolar bozukluk,
obsesif kompulsif bozukluk, migren gibi hastaliklarin;
agresif ve anti sosyal davraniglarin ortaya gikmasina
neden oldugu yapilan galismalarla belirlenmistir. Met158
homozigot allel tasiyicilarinin Val158 allel tasiyicilarina gére
daha yuksek yenilik arayisi gerektiren yamacg parasutd,
kayak, kaya tirmanisi, gig ve dayaniklilik sporlarinda daha
ylUksek oranda oldugu yapilan galismalarda belirtilmistir.

Portnova ve ark. (2007) calismalarinda 89 senkronize
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yuziclide dopamin yikimindan sorumlu COMT geni
polimorfizmlerini inceleyerek atletik performans- COMT
arasindaki baglantiyi kurmaya calismislardir. Butovskaya
ve ark. (2013) 18-30 yas arasi 16 Judo milli sporcusu ile
kontrol bireylerini karsilastirmis, COMT polimorfizminin
dopaminenerjik, serotoenerjik ve androjenik sistemleri
ile baglantili olan saldirganlik direnci arasindaki iligkiyi
incelemislerdir. COMT geninin Val/Val genotipinin kontrol
grubundan daha yliksek frekansta bulunmasi nedeniyle
sporcularda rekabet, risk alma ve saldirganhk direncinin
daha ylUksek oldugu sonucuna varilmistir.

Breda ve ark. (2015) 51 Ironman sporcusu ile 56 kontrol
bireyinde COMT Val158 polimorfizmini incelemislerdir.
Cahsma sonucunda Ironman sporcularinda Vall58Met
polimorfizmin ytksek oranda oldugu tespit ederek bu
bireylerde yenilik arayisi 6zelliginin daha ytksek oldugunu
yorumunu yapmislardir.

Abe ve ark. (2018) dopaminerjik néral fonksiyon ve

ylzicllerde ayni gen polimorfizmini analiz etmis, Val/
Val genotipi olanlara kiyasla Met alleline sahip olan
yuzicllerin  rekabetgi performansinin  daha yuksek
oldugunu bildirmislerdir.

Diger bir calismada Mc Fie ve ark. (2018), 303 ragbi
oyuncusu, 137 lise 6grencisi, 166 Ust dlizey amatér ve
profesyonel atletlerde kisilik 6zelligi, depresyon gecmisi
ile COMT genotipi arasindaki iliskiyi arastirmiglar ve Val/
Val genotipinde olanlarda ‘beklenti endisesi’ 6zelliginin
daha ylksek oldugu sonucuna varilmislardir.

7. Beyin tiirevli norotropik faktor (BDNF)

BDNF geni 11pl3’de Iokalizedir. Beyinde bulunan
norotrofin olan BDNF, progenitor hilicre proliferasyonu ve
farklilasmasi sonucu proBDNF olarak adlandirilan oncdil
olarak sentezlenmektedir. Bu geninde bulunan islevsel bir
tek nldkleotit polimorfizmi (rs 6265) Val66Met donisimine
neden olmaktadir. BDNF polimorfizmi egzersiz sirasinda
strese yol agarak motivasyonu etkilemekte ve bireylerde
psikolojik sorunlara neden olmaktadir (Hashimoto, 2007).
Stres kaynakli depresif ve kaygili davraniglarin 6zellikle
hipokamptisteki azalan BDNF dlizeyleri ile iliskisi oldugu
tespit edilmistir (Duman, 2006). Beyindeki nétrofik
proteinlerden olan BDNF'nin fiziksel egzersiz sirasinda
bilissel hastaliklari (Alzheimer ve Parkinson gibi) 6nledigi
belirtiimektedir (Podewils ve ark., 2005).

BDNF ve belirli varyantlarinin literattirde en gok biligsel
ve psikoz tzerine calisildidi gorilse de atletik performansla
iliskisi olabilecedi ve belirli branslarda bir biyobelirteg
olabilecegdini destekleyen gérusler de mevcuttur (Ulucan,
2016). Bu goérusu destekler nitelikte olan baska bir
calismada Cinli elit atletizm, eskrim, jimnastik gibi spor
dallarinda olan sporcular Uzerinde yapilan arastirmada
egzersiz sirasinda BDNF'in arttigi tespit edilmistir (Cox ve
ark., 1996).

Gergeklestirilen bir calismada yasl maraton
sporcularindan olusan bir kohortta 55 yash maraton
sporcusu ve 58 kontrol bireyi Gzerinde galisiimis ve BDNF
rs6265 polimorfizmi karsilastiriimig, C alleli tagiyicilarinda
depresyon orani daha ylksek iken T alleli tasiyicilarinda
herhangi yukseklik bildirilmemistir. Sonug olarak yasl
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bireylerdeki depresif genetik yatkinhdin dayanikhk
ozelligini etkileyebilecedi dustunilmustir (Haslacher ve
ark., 2015)

Thomson ve ark., (2015)'deki calismasinda 141 elit
sporcu ile 136 elit olmayan sporcularda sansasyon
arayis! ile baglantili olan genetik varyantlarin atletlerde
bulundugunu goéstermek icin 14 aday gen ve 33 lokus
analizi gergeklestirmis, yliksek risk tasiyan spora katilan
sporcular, disuk risk tasiyan spora katilan sporculara
gbre daha fazla sansasyon ararken daha fazla atletik
basari elde ettiklerini bildirmislerdir. 14 aday gen ve
sporculari demografik olarak eglesen alt gruplan ile
karsilastirildiginda ylUksek riskli sporlara katihmin aday
genlerden BDNF ile iligkili oldugu sonucuna variimistir.

Belviranli ve ark. (2016)'da 12 pentatlon ve 14 elit
dayanikli sporcular UGzerinde bilissel performans, BDNF
dolasimi ve irisin dlzeylerini inceledikleri galismada ise
BDNF dlzeyi ve irisin konsantrasyonlarinin elit dayaniklihk
atletlerinde daha yliksek oranda oldugu tespit edilmistir.
BDNF dtizeyi ve irisin konsantrasyonlari arasinda pozitif
korelasyon oldugu gézlenmistir. Sonug olarak dayaniklilik
egitimi almis sporcularda irisin ve BDNF dlzeyleri ile
bilis dlzeyi arasinda pozitif korelasyon oldugu sonucuna
varilmistir. Jacob ve ark. (2016) 30 Avusturyali futbolcuda
BDNF gen polimorfizmini incelediginde ilgili polimorfizmin
atletik performansa etki ettigini bildirilmislerdir.

Yapilan dider bir calismada ise sedanter, orta ve uzun
mesafe kosucular, tekvando, boksoér olarak 4 gruba ayrilan
sporcu bireylerin antrenman sonrasi serum BDNF dlizeyleri
karsilastirilmig, sporcularin sedanter bireylere gére BDNF
dizeyinin daha yuksek oranda oldugu belirtilmistir. Farkl
spor dallan karsilastirildidinda ise serum BDNF dizeyi
sirasiyla; tekvando, boks, orta ve uzun mesafe kosucusu
seklinde siralanmisti.  Sonug olarak ylksek dikkat,
konsantrasyon ve micadele gerektiren spor dallarinda
(tekvando ve boks gibi) antrenman sonrasi serum BDNF
diizeyinin daha ylksek oldugu belirtilmistir (Oztasyonar,
2016).

8. NRG1 (Neuregulin-1)

NRG1 bir polipeptit bliylime faktori ailesine ait 4 biylime
faktérinden birincisidir. 8p12’de lokalize olan NRG1 geni
tarafindan kodlanmaktadir. 20 den fazla transmembran
protein kodlayabilen ve cok sayida izoform Uretebilen
NRG1, kodladigi proteinlerle ErbB reseptorlerini aktive
edebildigi igin néronlarda blyume faktérini, sinaptik
plastitesini ve néronlar arasi kurulan baglantilar etkiledigi,
glutemerjik islevler, sinir iletimi ve glial isleyisinde de etkin
rol oynadigi belirlenmistir (Agarwal, 2014; Buonanno ve
Fischbach, 2001; Tan, 2007). Neuregulin-1'in bu etkisi
ve NRG'nin ¢ok sayida tek nikleotid polimorfizmine sahip
olmasi, affektif ve affektif olmayan psikozlarda gok fazla
calisiimasina sebep olmus, psikiyatrik bozukluklar igin bir
risk faktéri oldugunu gostermistir (Taylor, 2013).

Neuregulin-1‘in  promotor bdlgesindeki rs6994992
polimorfizimi 1Q, editim ve vyaraticiliklarina gore
secilip gruplandirilan 200 saglikli ve ytksek akademik
performansli  katimcida incelenmis ve en dlsuk
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yaraticihda C/C, en yiksek yaraticiiga ise T/T grubunda
rastlaniimistir (Kéri, 2009).

9. Sonug

GlUntimuzde modern teknikler kullanilarak yapilan
polimorfizm galismalari anksiyete,stres, kaygi,
endise gibi psikolojik faktoérlerin molekiler temellerinin
anlasiimasinda o6nemli katkilar saglamis olsa bile
bu faktorleri klinik olarak tanimlama gucliga, gen
ekspresyonunu tamamen degistirebilecek epigenetik
degisikliklerin ~ tanimlanmamis olmasi ve genetik
arastirmalarin yéntemsel sinirliliklari gibi nedenler bilimsel
verilerin dederlendirilmesini glglestirmektedir. Psikolojik
performansimiza etki eden stres, kaygi, agresyon gibi
parametreler bireyin ginlik yasantisini etkiledigi gibi,
sporcularin miisabakalardaki basarisini da etkilemektedir.
Bu nedenlerle sportif aktiviteye etki eden genlerin ve
serotoenerjik, dopaminenerjik ve androjenik sistemlerin
isleyisine bagli oldugu dustnulen stres, duygusal kontrol,
rekabet ve saldirganlik direnci gibi psikolojik faktorlere
etki eden genlerin belirlenmesinin sporcularin atletik
performansinin dizenlenmesine katkida bulunabilecegi
derlemenin yazarlar tarafindan disinitlmektedir.
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USING EYE-TRACKING METHODS IN INFANT MEMORY

RESEARCH

BEBEKLERIN HAFIZA CALISMALARINDA GOZ iZLEME YONTEMLERININ
KULLANILMASI

Aysegiil Ozkan"

Abstract

Eye-tracking systems have improved as a direct consequence of technological developments, particularly since the 2000s, related
to the smartphone industry. In psychology research, such systems have been used to investigate human cognitive processes based
on the fact that the eyes work in conjunction with the central nervous system, thus the direction of the eyes can be used to provide
information about the brain’s cognitive process. This current review explains eye-tracking methodology linked to eye movements,
to evaluate eye-tracker systems in terms of their advantages and disadvantages, and then discusses using eye-tracking methods in
psychology and neuroscience researches, specifically focused on eye-tracking used on infants’ memory studies using eye-tracking.
The methodologies of these studies are compared to determine how a particular eye-tracking method may be useful for infant
memory research.

Keywords: eye-tracking, infant memory, eye-tracking methods

Ozet

Goz izleme sistemleri, 6zellikle 2000’li yillardan beri akilli telefon endiistrisi ile ilgili teknolojik ilerlemelerin dogrudan bir sonucu olarak
gelismistir. Psikoloji arastirmalarinda, bu tiir sistemler, gézlerin merkezi sinir sistemi ile baglantili olarak ¢alismasi esasina dayandig1
igin insan bilissel siireclerini arastirmak amaciyla kullaniimistir. Béylece gézlerin yonii, beynin bilissel siireci hakkinda bilgi saglamak
icin kullamlabilir. Bu derleme, g6z hareketleri ile baglantil g6z izleme metodolojisini aciklamakta, goz takip sistemlerini avantaj ve
dezavantajlar agisindan degerlendirmekte ve daha sonra ézellikle bebeklerde kullanilan géz takibine odaklanan psikoloji ve nérobilim
arastirmalarinda géz izleme yéntemlerini tartismaktadir. Bu ¢alismalarin metodolojileri, belirli bir g6z izleme yénteminin bebeklerin
hafiza arastirmalarinda nasil yararl olabilecegini belirlemek icin karsilas tirilmis tir.
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1. Introduction
1.1. The History of Eye Movement

With the incremental improvement of eye-tracking and
recording technology since the 1970s there has been
an incremental increase in studies of eye movements
to examine cognitive processes. Earlier research was
classified by Rayner (1978) into three periods, the first of
which (c. 1870to 1920) involved rudimentary observations
of eye movement while reading (Huey, 1908). Approaches
related to behavioural psychology dominated the second
period from 1920 to 1970, but more possibilities were
opened up during the third period from 1970 onwards due
to the great improvement of recording systems’ accuracy,
associated with the integration of computers and eye
movement systems (Rayner, 1978).

1.2. Earlier Eye- Tracking Systems

Eye movements are observed using eye-tracking systems
that use various techniques to analyse the gaze direction
of the eyes by following the change of eye positions (Poole
& Ball, 2006). Eye-tracker devices yield data of utility
to numerous areas such as psychology, marketing and
human-computer interaction. Several different ways to
monitor eye movements were developed from the 1950s
onwards (Holmqvist et al., 2011):

1.2.1. Lense systems: From 1950 to 1970, contact
lenses providing high precision were used with mirrors.
Even if they were very uncomfortable, they enabled
more detailed recording of eye movement that traditional
observations.

1.2.2. Electromagnetic coil system: Silicon contact
lenses were used to measure electromagnetic induction.
These lenses were designed individually for each subject
and applied on the anaesthetized eye. For this reason
usage was uncomfortable, although it was accepted as
the most precise method. This technique is known as
electromagnetic coil systems.

1.2.3. Electrooculography (EOG) system: This
system measures electromagnetic changes in the eye
muscles when the eyeball is moved. It is still used as a low-
cost eye-tracking technique for high frequency sampling,
but it can only measure horizontal eyeball, movements
and can be affected electromagnetic variations of another
muscles.

1.2.4. Dual Purkinje system: This technique measures
eye movements with video recording from the first and
fourth Purkinje corneal reflections. Although it is very
expensive and considers small visual recording areas, it
provides highly precise and accurate data without any
invasive procedures.

Eye-tracking devices are beginning to take more place
in our lives with the development of technology so that
eye-tracker producers have started to manufacture low-

REVIEW ARTICLE-DERLEME

cost and flexible devices, such as those described below
(Holmgqvist et al., 2011; Dalmaijer, 2014):

e Eyelink 1000 was designed with two different options
usage as head supported (chin or forehead rest) or head
free. Accurate and highly precise data can be obtained,
but head movement was more restricted than in other
systems.

e Eyelink II is a head-mounted camera system and for
precise eye measurement that can provide flexible head
movement compared to EyelLink 1000. Accuracy depends
on eye tracker shifting related to head movement.

e Static eye-trackers such as functional magnetic
resonance eye tracker and primate eye-trackers based on
fixed stimulus according to eye camera and the subject’s
head, as well as EyeLink 1000 and EyeLink II.

e Tobii has a computer screen with remote cameras and
hidden illuminators, for bright-pupil tracking with high
resolution, and it can also capture the view from the
larger (i.e. whole surface) area of participants’ eyes. In
order to produce lighting and reflection from participant’s
eyes, Near Infra Red Light Emitting Diodes are used (Rele
& Duchowski, 2005).

e Smart Eye Pro comprises a remote camera system and
PC-based simulator. It uses active IR lighting so that it can
provide high accuracy under all conditions, from bright
sunlight to shadows. Also, it has the possibility to use
with contact lenses, eyeglasses and sunglasses. It has the
most flexible usage. Due to these useful features, it has
been tested by automobile manufacturers to monitor the
driver’s eye and head tracking (Barr et al., 2005).

1.3. The Usage of Eye-Tracking in Psychology and
Neuroscience

The eye has a sensitive working function connected

to the central nervous system, and eye movements
are considerably affected by disorders that occur the
brainstem, the cerebral cortex, or the cerebellum.
Damaged brain parts, dementia and several other brains
related diseases can be understood by analysing the
results of distorted eye movements (Vidal et al., 2012).

In some experimental psychology and clinical
neuroscience researches, wearable types of eye tracking
was used with between-eye movement and mental
disorders. The analysis of eye movements was used to
illustrate the reasonability of wearable eye tracking in the
long-term recording of mobile setting for monitoring of
mental health. Eye movements give different information
that may contribute to mental health monitoring for
conditions including autism, Alzheimer's disease,
schizophrenia, dyslexia acquired immune deficiency
syndrome dementia complex and multiple sclerosis (Lupu
& Ungureanu, 2013).

2. The Evaluation of Eye- Tracking Methods

The identified eye-tracking methods are widely used in
research, but they all have advantages and disadvantages
in terms of usability evaluation. Head-mounted systems
such as Eye Link II are compatible for tasks that require
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free head motion. For example, they can be used during
walking, driving or some sports activities. Although
these systems are able to considerably follow the
eye movements linked to head movements, they are
expensive and sensitive. Additionally, they partly hinder
the observer gaze area, thus the observer is continually
aware of the recording of eye movements. On the other
hand, remote systems such as Tobii and Smart Eye Pro
comprise a camera lens mounted on a computer display
whereby participants can easily forget the existence of
camera while performing immersive activities. These
systems are cheaper than head mounted alternatives, but
participants need to keep their head in a relatively stable
position (Goldberg & Wichansky, 2003).

Data collection can be affected by pupil colour reflection
using Eye Link 1000 and Eye Link II. If the pupil colour
is too light incorrect data can be gathered. Furthermore,
wearing eye-glasses or sunglasses can lead to some
reflection problems obtained from the frames of glasses.
Eye Link 1000 and Eye Link II are not suitable to use with
glasses. Similarly, the ability to record eye movements is
influenced by contact lenses and glasses using the Tobii
eye tracker. Additionally, other factors such as make-up
or eye-dryness have a negative impact on the results of
eye-tracking studies due to possibility of getting distort
outcomes. Consequently, not everyone can participate
in eye-tracking studies (i.e. 10-20% of initially recruited
participants, thus general outcomes cannot be obtained
due to the representativeness of samples that intrinsically
exclude people wearing glasses etc. (Schnipke & Todd,
2000; Jacob & Karn, 2003).

3. The Application of Eye- Tracking Methods in
Memory Research

Human memory abilities show incredibly rapid
development during the early years of life, associated
with language acquisition. There are several changes
connected to age with regard to infants” memory in terms
of how they retain and recollect experiences of events
(Hayne, 2004; Jones & Herbert, 2006). The exact time of
memory retention can be affected by events that occur
at the time of coding at any age, with extra encoding
time being required for infants (Barr, Dowden, & Hayne,
1996), producing the relationship between the target
events and recalled long-term events to extend retention
time for target actions (Barr, Vieira, & Rovee-Collier,
2001, 2002). Similar to these, there is an opportunity to
rapidly reproduce target actions (Herbert, 2003; Taylor
& Herbert, 2013) and providing language clues both in
coding and retrieving (Herbert & Hayne, 2000; Herbert,
2011), which can make retrieval easier in some situations,
due to similarity to past experiences for infants (related
to their coding experience).

Although researchers have a strong foundation
concerning how infants are able to retain and express
their memories, this has been greatly facilitated by the
more sophisticated communicative abilities of older
infants, while little is known about how younger infants
and babies react to events that occur during the learning
phase. For example, from 6 to 12 months, coding time is
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necessary for the memory to continue during a certain
retention interval in half (Rose, 1983; Barr et al., 1996).
Even though there are similar encoding abilities between
younger and older infants, the former are able to do lower
rate coding so that different encoding times related to
ages have remained unclear. It can be proposed that
the learning process of younger infants can affect this
situation (Jones & Herbert, 2006).

In literature, there are some studies about infants
learning process with using eye-tracking systems. Eye-
tracking methodology was used as the most suitable
system to investigate early learning processes and their
association with memory due to include visual attention.
Because infants are not able to give responses verbally
or generate specific motor behaviour, they need to look
at subjects or objects (Fagan, 1970; Gredeback et al.,
2010). Scanning images and events provide significant
information about things perceived by infants that can
potentially be used for encoding and later memory recall.

Preliminary research in this area concluded from eye
tracking that, compared to older infants, younger infants’
attention can be dispersed more easily and broadly when
complicated events are observed; for instance, when
a target and a distracter were shown on the screen
randomly, three-month old babies were more focused on
distracters than those aged 6-9 months (Amso & Johnson,
2008).

The changes in the scanning models along with the
advancement of the technology can enable better
comprehension and interpretation of events observed by
infants. Gredeback et al. (2009) explored gaze perception
using videos including different movements and their
related action goal. It was observed that babies aged
10 months’ old (hereinafter *10-month babies’) watched
without the direction of gaze perception for the goal of
action, whereas 14-month babies could estimate the
next actions and then change gaze direction. This result
supported that infants’ understanding depended on
change of both age-related and different gaze models.
Also, these outcomes show that infants of different
ages have different attention abilities across a situation,
leading to investigation of whether different viewpoints
lead to different learning process and memory findings.

Similarly, to explore infant learning about an event,
Taylor and Herbert (2012) investigated how to attract the
attention of the babies and whether there is a memory
recall for event features, and whether age-related
differences are manifest. To examine these relationships,
a video was shown by means of puppet imitation task
that including puppet, person, and background for 6- and
9-month babies, while the eye-tracking device recorded
their visual attention. After the video was presented,
babies’ recognition memories were tested using Visual
Paired Comparison (VPC) task by object, person and
background familiarities. It was proposed that different
visual components can lead to various attentions that
affect the process of recognition memories for new
situations, associated with age differences.

Consequently, Taylor and Herbert (2012) posited that
more attention would be measured for a puppet, reflecting

64 THE JOURNAL OF NEUROBEHAVIORAL SCIENCES VOLUME-CILT 5/ NUMBER-SAYI 1 / 2018



the most important cue for memory retrieval, compared to
other stimuli, however the results indicated that although
infants tended to watch central features in a target video,
there was insufficient evidence to indicate recognition of
single components of events, thus memory performance
was not found to be affected by age in terms of changes
in attention focus during memory coding. To sum up, eye-
tracking methodology offers an opportunity to determine
what aspects of an event are the focusing point of baby’s
visual attention in encoding of memory at the infancy
research. To conclude, new eye-tracking technology was
used to analyse that how babies will use the information
observed at the time of encoding with well-structured
memory processing later (Taylor & Herbert, 2012).

Liu et al. (2011) investigated whether infants’ facial
perceptions were related to race information and
recognition memory, examining Asian infants’ fixation
duration by means of eye-tracking methodology for both
same-race (Asian) and other-race (Caucasian) of female
faces. The babies were aged 4-9 months. A visual stimuli
task was designed using Tobii eye tracker. Firstly, a
cartoon character was shown to attract infants’ attention
and then they were presented with own-race female face
and other-race female face on the screen. The whole face
and internal features such as eyes, noses were used to
compare the face race differences. The results show that
the same-race faces appeared clearly for 3-month babies,
whereas to comprehend recognition memory differences,
babies should be between 3-9 months’ old. The eye-
tracking procedure provides information about both
similarities and differences in the processing of babies’
own and other race faces (Liu et al., 2011).

Richmond and Nelson (2009) tested a new eye-tracking
method to measure relational memory activities for
9-month babies using scene and face images as visual
stimuli. The relationships between faces placed on different
scenic backgrounds were learnt by babies. Three faces
were shown together with the familiar scene. Although
all three faces were similarly well-known, one had been
given with the test background before. The behavioural
results were recorded by means of Tobii eye tracker
system. Infants tended to look at the faces presented
as a test background earlier. These results proposed
that 9-month babies can create memories that indicate
relationships among items. Richmond and Nelson (2009)
emphasized that the measurement of eye-movements is
very significant in order to comprehend developmental
relational memory. In contrast to other eye-tracking and
memory studies, this task does not depend on motor
skills in terms of the age-related changes. Therefore,
eye movement paradigms reflect indeed developmental
approach and have the ability to be used throughout the
entire lifetime.

4. Conclusion

Recently, eye-tracking studies have become increasingly
popular in numerous disciplines due to the convergence
of the long-acknowledged import of the implications of
eye movement and the novelty of effective methods by
which to assay and analyse such movements since the
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1970s onwards, and particularly over the last two decades
due to technological developments. Although there are
advantages and disadvantages of various eye trackers
in common use, they all provide significant information
about human cognitive process. Thus, eye-tracking
systems are widely used in psychology-related fields.

This review discussed eye-tracking methods generally,
specifically focused on memory and eye-tracking
combined research, and evaluated different studies using
eye-tracking method. In conclusion, the findings obtained
using eye-tracking represent an important step for
psychology researchers, however the presence of certain
problems must be acknowledged, such as individual
equipment differences and subject-related hindrances
(e.g. wearing make-up or glasses) and the problem of
the generalization of results.
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Abstract

In the earlier classification of diseases, we had the firm decision that psychopathology can be divided into two main groups:
Neurosis and Psychosis. But we are quite convinced that there are blur areas in between that can perfectly be defined as “partial-
segmental psychosis”. In the paper we discussed the topics.

Keywords: psychosis neurosis, symptom stigma behavior, attitude opinion view, new psychopathological classification, psychosis
diffused more than we imagine.

Ozet

Psikopatolojik hastaliklarin erken zamanlarindaki tasniflerinde, belli basli iki cesit ana grubun oldugunu ileri siirmiistiik: Nevroziar ve
Psikozlar. Ancak simdi giderek daha fazla, arada flu bélgelerin oldugunu ve bunlarin da aslinda “kismi-segmanter psikozlar” olarak -
degerlendirilebileceklerini makalemizde, tartisip énerdik. —
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1. Introduction

The classical psychopathology, divides the psychiatric
problems in two broad parts: In Psychosis and non-
psychosis. The main concern is, whether the person has
the sense of reality or not.

However, it looks that especially the non-psychotic cases,
are not always as clear as we believe. And, this is why
in the DSM or other equivalent systems, like in ICD and
similar, the classifications are continuously revised and,
the consensus about the diagnostic criteria are updated.

For instance, the narcissist behaviors, obsessions,
compulsions, phobias, panic reactions, egocentrism,
paranoid thoughts, egoistic attitudes and many others,
can coexist with each other’s or, manifest themselves
quasi singularly as well, or, even they dominantly stay
at the center, can be constellated by other secondary,
tertiary traits. On the other hand, we can list all those
symptoms or behaviors and many others, under some
of the personality disorders, or, neurosis in general too.
In fact, “most individuals diagnosed with one personality
disorder, meet criteria for at least one other personality
disorder” (Bateman, A. W. 2015). Moreover, in most of
the cases, probably their diagnosis depends on the clinical
training of the specialist or, on the current scientific
paradigm.

Some of the subjects are well aware of their situation.
By a cooperation with the clinician, they gain benefit from
the treatment. It is clear we have to consider these ones
as “non-psychotic” subjects.

Some other patients instead, despite their will,
are “treatment resistant” and do not improve at all.
Nevertheless, they, at least recognize that their stigmas
are some form of psychological problems from which they
should get rid of. These subjects also, are not psychotics.

However, it seems that, it is not always easy to diagnose
as “non-psychotics”, every “treatment resistant” subject.
At least, the reason of resistance is not clearly identifiable.
In fact, there are groups that do not ameliorate their
condition; in a research it was found that “those
with concomitant obsessive-compulsive disorder and
schizotypal personality disorder had an extremely high
rate of treatment failure” (Jenike, M. A. at al. 1986). In a
retrospective study of papers, studying predictive factors
of behavior therapy outcomes, even the most predictive
variables were not associated with the outcomes
(Steketee, G. & Shapiro, L. J. 1995). Yet another research
concluded that, among child abusers who had antisocial
personality disorder, % 40 of the patients didn’t complete
their psychotherapy and, this non-completion, could
be predicted by their psychological and demographic
variables (Larochelle, S. at al. 2010). It is reported that
despite efforts, between the % 40 - % 60 of obsessive-
compulsive patients are treatment resistant (Goodman,
W.K. at al. 2017). In another report, it is underlined
that "the evidence base for the effective treatment of
personality disorders is insufficient” (Bateman, A.W. at
al. 2015). Weck said that treatment failure in cognitive-
behavioral therapy is a common phenomenon but we
have little knowledge about the reasons (Weck, F. at
al. 2015). In a pharmacological study, researchers
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concluded that; “"Until now, little information exists about
pharmacological strategies to follow in the treatment of
panic disorder (PD) patients with unsatisfactory response
to first line medications” (Cirillo, P. & Freire, R. C. R.
(2016). According Payne, L. A. at al., Cognitive Behavioral
Therapy combined with pharmacotherapy is useful for the
treatment of panic disordered patients with combined
or not combined agoraphobia. Nevertheless, we do not
know why, the non-responding patients do not respond
to the therapies (Payne, L. A. at al. 2016). The same is
valid even if we approach biologically to the treatment
of resistant obsessives (Goodman, W. K. at al. 2017).
Therefore, by recapitulating them all, we can conclude
that, there is an “obfuscated” segment, in at least some
of the research results. Moreover, perhaps it depends on
the fact that, the patients are probably psychotics”.

On the other hand, “there are those who are out of
our sight and reach, and, are not at all in contact with
professionals (In fact the researches are made on,
patients coming to look for a cure, to day care centers,
correction houses, reformatories and similar.). It is highly
probable that most of them do not gain awareness about
their problem. Moreover, not only, but even if some of
them “suspect” about some eventual problem, frankly, are
“decisively convinced that, that problem doesn’t belong
to them”. For according them, that problem is obviously
existing “"because of the others” and not “"because of
themselves” (Tyrer, P. at al. 2015). In these “unreachable
clinical cases”, what should we have to think? Do we
have to simply evaluate them as “non- psychotics”, just
because “they are able to cope with the rest of their life?”
Probably not.

In this present manuscript, we will try to propose a
“new psychopathological classification” about the above-
mentioned subjects in the last two paragraphs.

2. Discussion

2.1."Organically Handicapped”
Handicapped”

vs "Mentally

2.1.1. Organically handicapped

An organically handicapped person, exactly as any average
subject, organizes his life in base of what he can or cannot
achieve. Consciously or unconsciously "makes his plans,
develops strategies by taking in consideration his weak and
strong traits to cope with the real life demands”. If he retains
that it is possible and useful, can make use of external and
internal orthopedic equipment; Wheelchairs, special cars,
WCs, sidewalks, many electronic, electric inventions or
implanted products are all created, to compensate their
problems, and facilitate their life. This in turn means that,
“his insufficiencies determine his entire life’s decisions,
behaviors, feelings, personality, relations, participations
etc.”. No matter if, we, by a superficial external observer,
cannot always be aware of the strategies developed by
them. However, by default, we can be sure for a % 100
certainty that an organically handicapped subject, in every
instant of his life, “is living by taking in consideration his
special condition”. For example, every average person
goes from the point A to a point B just by walk, but a
handicapped instead, to reach to the same point B, may
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sometimes be absolutely in need of a wheelchair, escalator
or elevator and/or longer walking times, etc. Nevertheless,
“as he is perfectly able to evaluate his proper, and external
conditions, through a simple “reality testing”, by “limiting,
shaping, re-designing his life plans, in base of the severity
degree of his proper insufficiencies, solves his problem.”

2.1.2. Mentally handicapped

On the other hand, a psychotic, neurotic, or any similar
subject also, who is a form of mental handicapped, of
course "inevitably, organizes his life by always taking in
consideration his insufficiencies”. However ‘unlike the
organically handicapped, a mentally handicapped subjects
"depending of course on the gravity of his mental difficulties,
has an impaired reality testing mechanism and, cannot do
an efficient target oriented, pragmatic organization”. The
more is grave his condition the more his reality testing is
impaired. Here our proposal is that; this difficulty widely
exists, also among the erroneously labeled “neurotic”
patients. Their connectomes of either perception or action
mechanisms or, both of them, are impaired and, cannot
satisfy their or others’ life expectancies’, needs.

By recapitulating, organically and mentally handicapped
subjects, "both are structuring their life to satisfy their
special needs”. Nevertheless, while the organically
handicapped subject’s decision strategies are functioning
perfectly, and, can organize his connectomes to overcome
the obstacles, the severely mentally handicapped subject’s
mind, cannot. In fact, the simplest description of psychosis
is "In the general sense, a mental illness that markedly
interferes with a person’s capacity to meet life’s everyday
demands. In a specific sense, it refers to a thought disorder
in which reality testing is grossly impaired” (medicinenet).
In our opinion at this very point, should be inserted a specific
hint like this; "No matter weather this capacity is related to
his “"global personality” or to his “partial and special faculty
(ies) only”. Now let us see, how this statement can help
the implementation of our proposal of changing the old
classification.

2.2. Our Classical Classification of Psychopathology

Our actual, psychotic and non-psychotic classification is
a cliché since long time ago and almost all the clinicians
are sharing it. We, all, are dogmatically accepting the
same classification, as our masters taught us. As a natural
consequence, without criticizing, are handing them down,
to our students.

However, it is difficult to accept that Mother Nature can be
that much abruptly categorized. In nature, there are always
some “gradual passages” from something to something
else. If any “gradual passage” seems inexistent, it probably
is, because we have not discovered, or, have not yet been
aware of it. Not because of its inexistence. An opposite
affirmation would be contrary to the evolution theory.

So undoubtedly, light and mild grades of psychopathological
deviations, should be disregarded an accepted as normality
or, as the spice of the life. We think that the “stronger
grades” of the same problematic behaviors, should be
considered in a quite different way.

OPINION-GORUS YAZISI

What does this mean?

There are social drinkers in one end and real alcoholics on
the opposite side. We know the thoughts of the alcoholic
who thinks that: “He is not an alcoholic at all, because if he
desires, he can stop drinking immediately”. Consecutively
to prove his conviction to his parents, siblings, friends, can
even give up drinking for a few days. However, as soon as
he proofs his allegation, he resumes his drinking habit by a
justification like: “Did you understand it, I am able to quit
any time. So I do not have any problem to drink as much
as I desire!”. But unfortunately he, even if conforms to his
daily needs and duties, “puts always in a central position,
his drinking habit”: gives appointments, considering his
drinking hours, goes along the routes that can allow him to
stop at pubs at his drinking hours etc. In other words, they
“limit their life”. Here is what we want to emphasize; there
is always a “gradual” difference between "“light”, "mild” and
“"heavy” drinkers.

There are people smoking daily a few cigarettes, without
needing the necessity of increasing the quantity or, on the
other hand, there are people smoking 90 cigarettes per
day. (One of them, during night hours, was waking up to
smoke!) There is a "gradual” passage between two different
types. The heavy smokers “limit their life” by making
daily schedules allowing them to smoke, by choosing only
apartments, jobs, offices, restaurants, cafés, bars where
they can smoke. Even when they travel with their entire
family, they make organizations to remain stuck to his
smoking needs. In any sense as heavy smokers, "they limit
their life”. The “light” smoker instead smokes only if the
conditions permit, without intervention to create smoking
intervals.

The same is valid for body-image problems. There are
people concentrated on their body shape and weight, which
up to a certain point, can be understandable and justifiable.
At their opposite extreme, there are the well-known
anorexics as thin as a rake, but still desiring to lose weight.
Substantially the problem is the same, but the “grade”,
different. By such a heavy diet, "they limit their life”.

Consider an obsessive who avoids stepping the edges of
the tiles. If the tiles are large enough, he can walk on by
stepping to the centers only. But, what if the tiles are smaller
than his foot and is impossible to walk on by stepping to
their centers? If the patient is "mildly” obsessive, can
disregard the situation and go ahead, without creating
ulterior problem. But, what if she/he is "heavily” obsessive,
and just because the tiles are smaller than his foot, is
literally impossible for him to avoid the edges? Eventually
solves the problem by totally avoiding certain routes! They
“limit their life” in another form; Thus, they also stay at the
opposite side of the “"gradual” continuum.

A hand-washer obsessive compulsive, at very "“light”
degrees can be tolerated and considered as a "clean”
person. In a more advanced stage, at "mild” degrees, you
can diagnose him as an obsessive-compulsive neurotic.
However, if the same compulsively washing behavior
becomes "stronger”, exceeds limits and, begins to create
wounds on his washed hands and, the subject cannot stay
more than a few hours far from a faucet? By now, he is
standing at the opposite side of the "gradual scale” and by
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avoiding touching to handles, public spaces, doors, etc. is
“limiting his life” even if he in some way is completing his
daily duties.

A 'slight” meticulousity can be a very useful trait in
jobs requiring a sharp attention. But, if an “extreme”
meticulousity begins to heavily slow down every duty of
the person, it is not any more a good feature at all, because
such a comportment is “limiting their life”.

We can augment the above examples as much as
we desire. Nevertheless, their common denominator
undoubtedly is the fact that their manifestation is in
“grades” or “strengths”; every symptom, stigma on a scale,
can manifest itself either in a very "weak” or "strong” way.

3. Conclusion

Any obsession, compulsion, phobia, narcissism, paranoid
thought, sociopathic behavior, avoiding attitude and any
other psychopathological problematic symptom, stigma or
sign, indisputably shapes, and at the same time, makes
part of the personality itself. But there are cases in which
the traits are so strong that “they are able to drag all the
personality”.

As Maslow said, every goal of the person is to satisfy
his primary need (Maslow, A. H. 1943). For instance, the
alcohol or drug dependent organize his entire life by first
guarding his dependency. In this respect, in real life, there
is absolutely not any difference between the guy whose first
thought is gambling, or sex, or strong interest in fishing,
or sports, or collections, or even any thought, political or
philosophical opinion etc. The difference depends on the
gradual strengths only. Now let us explain why and how;

And we can evaluate an individual apparently as a
very normal person. Provided is not in relation with his
problematic behavioral pattern, can even adapt himself
to the normal daily routines. For instance, imagine an
individual who likes making various calculations through
the passing cars’ plates, and, if time and circumstances
permits, it is perfectly legitimate playing his “game”.
We cannot blame him for anything. In a mildly stronger
form, we can consider him as a neurotic person. But if
he has a strong compulsion of making calculations with
the plate numbers of passing cars and, for this purpose
“never miss any occasion”, and, in all those instances of
playing his game, never pays attention to other facts or
objects all around, in our opinion he should be considered a
“compulsive psychotic”. In short: if an individual performs
his “peculiar” behavior, in a vaguely marked form, we can
evaluate him within normal borders. If he performs it in a
mild form, we can consider him as a neurotic. But if, at any
time he encounters plates, he cannot stay without playing
his little “"game”, he should be accepted as a segmental-
partial "compulsive psychotic”, independently from the fact
that in other circumstances he performs as an any normal
individual. For “in that segment of his life, his reality testing
is grossly impaired”.

Imagine an individual, who performs any task perfectly in
his daily life, is married, has children, etc., but every time
encounters some object moved asymmetrically from their
original location, feels the need of putting them in order, in
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a symmetric position, where they should be. This need of
correction, up to a certain point, is not a problem; we can
consider him as a perfectionist person. This characteristic
can even be a wanted trait, especially in certain professional
positions. In a stronger form of his compulsiveness, we can
consider the same person as a neurotic. But if an individual,
makes the same thing by the frequent interruption of his
normal daily routine and cannot absolutely work or relax or
read etc. without correcting all around, in our opinion he is not
anymore a symmetromaniac but has a “"symmetromaniac
psychosis”. Cannot conduct a free life. He imprisons himself
in his invisible jail. For “in that segment of his life, his reality
testing is grossly impaired”. Even if in other circumstances
is behaving within the limits of normality.

Everybody would like to be admired. Up to a certain point,
a light narcissism is acceptable, understandable and even
necessary to propel motivations. This can consider the
same behavior in a mild or stronger form as a personality
disorder. But if the individual organizes his entire social and
professional life “just to impress every individual around
him” and he is interested in nothing else, and sometimes
for the sake of being admired and, satisfying his deformed
ego, is ready to set on fire every asset, he is not anymore
a "narcissistic personality”, but a “narcissistic psychotic”.
For “in that segment of his life, his reality testing is grossly
impaired”.

Having an impressionistic speech style, showing
dramatizations, having seductive and provocative behaviors,
can even be an asset to possess large groups of friends and
fans. Can even be a demanded trait for some professional
positions. In stronger forms, can be a ‘“personality
disorder”. But if the individual is acting “solely to satisfy
his histrionic needs”, without the ability of converting them
into a possibility of using in a socio-professional milieu,
in our opinion he has a “histrionic psychosis”. For "in that
segment of his life, his reality testing is grossly impaired”.

We can multiply the above examples as much as we
desire. In daily life, we encounter plenty of individuals,
fitting to our descriptions. Thus, if the criteria of having
psychosis is, in the general sense, “a mental illness that
markedly interferes with a person’s capacity to meet life’s
everyday demands” (medicinenet), we can expand this
same description, also to other situations. Thus with these
conclusion we must admit, “"During any given segment of
the life, if a person’s reality testing is grossly impaired” we
have to consider it also, as a psychoticism (provided the
subject is not aware of it or and/or cannot cooperate to get
rid of or it). These “situations” can be various: a thought,
object, attitude, interest, extreme supporter or follower of
any thought or belief of any kind, preference, presence or
absence of something or anything else. In other words,
any situation or thing that for the subject, constitutes
an extremely sensible “tender point”, and obstacles the
subject’s realistic reaction, is a non-adaptive response.
Is a psychotic reaction. Thus the psychosis, should not
be accepted only, when embraces the entire personality,
as in schizophrenia or PMD; it “must also fit”, to the
above explained specific and “limited” conditions. And all
these must be considered as ‘“limited-partial-segmental
psychotics”.
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