HALIC UNIVERSITES|

Halic University

SAGLIK BILIMLERI
DERGISI
jo-

JOURNAL OF HEALTH SCIENCES "
o
O
v

\

2024 - Cilt: 7 Sayr: 2
2024 -Volume: 7 Issue: 2



ISSN: 2618-625X
e-ISSN: 2667-5765

HALIC
UNIVERSITESI

HALIC UNIVERSITESI
SAGLIK BILIMLERI DERGISI

HALIC UNIVERSITY
JOURNAL OF HEALTH SCIENCES

Cilt: 7 « Say1: 2 « Tarih: 31 Mayis 2024
Volume: 7 « Issue: 2 « Date: 31 Mayis 2024



Halig Universitesi Adina Sahibi
Owner on behalf of Hali¢ University

Prof.Dr.Nihat inang

Editor
Editor-in-Chief

Prof. Dr. Hatice Yorulmaz

Editor Yardimcilar
Associate Editors

Dr. Ogr. Uyesi Aysu Yildiz Karaahmet
Ogr. Gor. Berrak Bastiirk

Editor Asistanlar
Assistant Editors

Ogr. Gor. Duygu Disli Cetingay
Ogr. Gér. Pelin Gokoglu Giirer

Yonetim Yeri
Head Office

Hali¢ Universitesi,
Hali¢ Universitesi Rektorliigii

Yazisma  Adresi
Corresponding
Address

Hali¢ Universitesi, 5. Levent Mahallesi, 15
Temmuz Sehitler Caddesi,

No: 14/12 34060 Eyiipsultan —
ISTANBUL Tel: +90 212 924 24 44
E-posta: sabd@halic.edu.tr

internet Adresi
Web Address

http://dergipark.gov.tr/husagbilder

Yayin Tiirii
Publication Type

Yerel Siireli / Periodical

Ocak, Mayis ve Eyliil aylarinda olmak iizere yilda
3 say1 yayimlanir.

Published three times a year, in January, May and
September ISSN: 2618-625X e-ISSN: 2667-5765

Yaz1 Isleri Miidiirii Yazgi Cihangir Aygiin

Publishing Manager

Mizanpaj Editorii Yelda Nur Tav

Layout Editor

Baski Tiirii 09.08.2021 tarihli Yaymn Kurulu karari ile
Print Type sadece online basilmaktadir.

Derginin Tarandig1 Kaynaklar

Index in

DergiPark ASDS Go gle

lndeks Akademik

Hali¢ Universitesi Saglik Bilimleri Dergisi Hali¢ Univ Sag Bil Der - Halic Uni J Health Sci olarak kisaltilmaktadr.

III



Béliim Editorleri Prof. Dr. Hatice Pek (Hemsirelik Boliim Editorii)
Section Editors Dr. Ogr. Uyesi Seda Saka (Fizyoterapi ve Rehabilitasyon Boliim Editorii)
Dr. Ogr. Uyesi Zeynep Ozerson Kog (Beslenme ve Diyetetik Boliim Editorii)

Damisma Kurulu Prof. Dr. Mehmet Pala, Hali¢ Universitesi, Istanbul
Advisory Board Prof. Dr. Sibel Erkal ilhan, Hali¢ Universitesi, Istanbul
Prof. Dr. Neriman Zengin, Hali¢ Universitesi, Istanbul
Prof. Dr. Aysel Pehlivan, Hali¢ Universitesi, Istanbul
Prof. Dr. Tahsin Beyzadeoglu, Hali¢ Universitesi, Istanbul
Prof. Dr. Yasar Birol Saygi, Beykoz Universitesi, Istanbul
Prof. Dr. Neriman Inang, Nuh Naci Yazgan Universitesi, Kayseri
Prof. Dr. Sakine Poyraz, Adnan Menderes Universitesi, Aydin
Prof. Dr. Sevim Celik, Bartin Universitesi, Zonguldak
Prof. Dr. Mehmet Topal, Kastamonu Universitesi, Kastamonu
Prof. Dr. Ster Irmak, Bilgi Universitesi, Istanbul
Prof. Dr. Seda Bayraktar, Akdeniz Universitesi, Antalya
Dog. Dr. Beyza Hatice Ulusoy, Yakin Dogu Universitesi, Kibris

v



Degerli Okurlarimiz,

Hali¢ Universitesi Saglik Bilimleri Dergisi, Tiirkiye ve diinyada saghk alanma katkida
bulunmay1 amaglayan, Tip, Fizyoterapi ve Rehabilitasyon, Beslenme ve Diyetetik, Hemsirelik,
Ebelik, Spor Bilimleri basta olmak iizere saglik disiplinlerinin tiim alanlarinda 6zgiin deneysel,
tanimlayici, meta-analiz ¢aligmalari, olgu sunumu ve derlemeler yayimlayan hakemli, disiplinler
aras1 akademik bir dergidir. Dergimizin 2024 yili ikinci sayisinda 1 derleme ve 3 arastirma
makalesine yer verilmistir. Dergimiz Ocak, Mayis, Eyliil aylarinda olmak {izere yilda ii¢ defa
yaymlanmaktadir. Dergimize gonderilen tiim yazilarin degerlendirilme siireci dergipark
platformu iizerinden yapilmaktadir. Yazilar ilk olarak editoér kurulu tarafindan derginin yayin
politikalarma uygunlugu acisindan degerlendirilerek uygun goriilen ¢alismalar hakemlerin
incelemesine gonderilir.

Sonraki sayilarda bulusmak dilegiyle,

Prof. Dr. Hatice Yorulmaz
Editor



Dear Readers,

Hali¢ University Journal of Health Sciences is a scientific and refereed journal in
which original researches aiming to contribute to the field of health in Turkey and
the world are published. In the second issue of our journal in 2024, 1 review
and 3 research articles were included. Our journal is published three times a year
in January, May and September. Original research, review, case report, letter to
the editor type studies from all health fields, especially Medicine,
Physiotherapy and Rehabilitation, Nutrition and Dietetics, Nursing, Midwifery,
Sports Sciences are evaluated. In 2024, I would like to state that we aim to increase the
number of articles submitted to our journal, to create a richer referee list and thus
to reduce the review process of the articles as much as possible. Publication
applications to our journal are received through the online Journal Park system.

Hope to meet you in the next issues,

Prof. Dr. Hatice Yorulmaz
Editor
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Derleme / Review

DSO CNSS5 Kriterlerine Gore Tanimlanan IDH-Wild Tip Glioblastomada
MikroRNA'larin Biyobelirte¢ Potansiyeli ve Terapotik Oneminin Tanimlanmasi

Delineating the Biomarker Potential and Therapeutic Significance of MicroRNAs
in IDH-wildtype Glioblastoma as Defined by the WHO CNSS Criteria

Deryanaz BILLUR!2, Ozlem TIMIRCI KAHRAMAN?Z2"

ITstanbul University, Institute of Graduate Studies in Health Sciences, Department of Molecular Medicine,
Istanbul, Tiirkiye

2
Istanbul University, Aziz Sancar Institute of Experimental Medicine, Department of Molecular Medicine,
Istanbul, Tirkiye

Oz

2021 yilinda giincellenen Diinya Saglik Orgiitii (DSO) CNSS5 smiflandirmasi, agresif beyin tiimorlerinin bir alt
grubu olarak tanimlanan IDH-wild tip glioblastomanin tani ve tedavi yontemlerinde énemli bir doniisiime yol
acmistir. Bu yeni sistem, geleneksel doku analizinin yani sira molekiiler belirtegleri de iceren daha rafine bir
yaklagim sunarak, benzersiz genetik profillere sahip farkli glioblastoma alt tiplerinin tanimlanmasini
kolaylastirmaktadir. Bu alt tiplere IDH-mutant astrositoma, IDH-mutant ve 1p/19q delesyonu bulunan
oligodendroglioma ve IDH-wild tip glioblastoma &rnek olarak gosterilebilir. Genetik ve hedefli tedavilerdeki
gelismelere ragmen, bu malign tiimorlerin tedavisi i¢in hala arayis devam etmektedir. Bu nedenle daha 6zellikli
tan1 ve tedavi yontemlerine olan ihtiya¢ inkar edilemez. MikroRNA'lar (miRNA'lar) molekiiler biyolojinin tip
diinyasina bu baglamda kazandirdigi molekiiller olarak ortaya ¢ikmaktadir. Bu minik molekiiller, gen
ekspresyonunun ana diizenleyicileri olarak gorev yapmakta ve glioblastoma tanisi, prognoz tahmini ve
biyobelirleyici gelistirilmesi i¢in muazzam bir potansiyel barindirmaktadir. Son arastirmalar, miRNA'larmn tedavi
stratejisi olarak kullanilabilecegini vurgulamakta ve bilimsel ilgiyi bu noktaya ¢ekmektedir. Bu inceleme, DSO
CNS5 simiflandirmast gercevesinde IDH-wild tip glioblastoma kapsaminda miRNA'larin giincel iliskilerini
incelemektedir. Genis veri tabanlarindan yararlanarak, en son DSO smiflandirmasinda tanimlanan genetik
anormallikler ile diizensiz miRNA'lar arasindaki karmasgik iligki bu makale kapsaminda aragtirilmistir. Onerilen
molekiiler biyobelirtegleri ve iligkili miRNA diizensizligini analiz ederek, bu agresif kanser tipi i¢in

kisisellestirilmig, miRNA bazli tedavilerin gelistirilmesinin 6niinii agmay1 amagliyoruz.
Anahtar Kelimeler: Biyobelirtec, Diinya Saglik Orgiitii, Epigenetik, Glioblastoma, MikroRNA

ABSTRACT

The World Health Organization (WHO) CNS5 classification, updated in 2021, has brought about a
significant transformation in the diagnosis and treatment of IDH-wildtype glioblastoma, a subgroup of
aggressive brain tumors. This new system, which incorporates molecular markers alongside traditional tissue
analysis, provides a more refined approach that facilitates the identification of distinct glioblastoma subtypes
with unique genetic profiles. Examples of these subtypes include IDH-mutant astrocytoma, IDH-mutant and
1p/19g-deleted oligodendroglioma, and IDH-wildtype glioblastoma. Despite advancements in genetics and
targeted therapies, the treatment of these malignant tumors remains an ongoing quest. Therefore, the need for
more specific diagnostic and therapeutic approaches is undeniable. MicroRNAs (miRNAs) are emerging as
molecules that molecular biology has brought to the medical world in this context. These tiny molecules act as
master regulators of gene expression and hold immense potential for glioblastoma diagnosis, prognosis
prediction, and biomarker development. Recent research has highlighted the potential of miRNAs as
therapeutic strategies, attracting scientific interest to this point. This review examines the current
relationships of miRNAs in the context of IDH-wildtype glioblastoma within the framework of the WHO
CNSS5 classification. Utilizing extensive databases, this article investigates the intricate relationship between
genetic abnormalities defined in the latest WHO classification and dysregulated miRNAs. By analyzing
proposed molecular biomarkers and associated miRNA dysregulation, we aim to pave the way for the
development of personalized miRNA-based therapies for this aggressive cancer type.

Keywords: Biomarker, Epigenetic, Glioblastoma, MicroRNA, World Health Organization
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1. Introduction

Glioblastoma, the most aggressive primary brain tumor in adults, remains a formidable
challenge despite extensive research efforts (1). The intricate mechanisms underlying this
disease contribute to its treatment resistance, highlighting the critical need to define its
molecular boundaries and identify disease-specific molecules for accurate diagnosis and
effective therapy (1, 2).

Our understanding of glioblastoma has evolved significantly over the past decade.
Initially classified based on its aggressive nature ("multiforme" in 2007), the focus shifted to
specific molecular markers like isocitrate dehydrogenase (IDH) in 2016. The World Health
Organization's (WHO) 2021 classification further refined this definition, classifying
glioblastoma as an IDH-wildtype (without the mutation) grade 4 astrocytoma with specific
characteristics (2). This ongoing refinement reflects our growing knowledge of the disease and
opens avenues for developing targeted approaches.

Despite recent advances, glioblastoma continues to pose a significant challenge (3). The
presence of glioblastoma stem cells, which can lie dormant and undetected within the brain,
significantly impedes current treatment effectiveness (3). These cells retain the ability to
develop into new tumors, posing a major obstacle to eradication. Beyond deciphering the
intricate cellular makeup of glioblastoma and the interactions between different cell types,
researchers are also pursuing the development of novel blood-based biomarkers (4). These
readily accessible molecules, such as autoantibodies (5) or microRNAs (miRNAs/miRs) (6),
hold promise for earlier diagnosis, improved prognosis, and potentially a reduction in the need
for invasive brain biopsies.

miRNAs, a class of small non-coding RNAs, have emerged as a new frontier in
glioblastoma research (7). These molecules act as master regulators, meticulously binding to
specific messenger RNA (mRNA) targets. This allows them to fine-tune crucial cellular
processes, playing a significant role in how cells function within glioblastoma. Disruptions in
miRNA expression are linked to various diseases, including glioblastoma. The discovery that
these epigenetic modifications are potentially reversible offers a promising avenue for novel
therapies. Researchers are now investigating the potential of miRNA regulators, molecules

controlling these modifications, as tools to combat glioblastoma (8).
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Researchers are uncovering the potential of miRNAs in understanding glioblastoma.
These molecules exhibit altered expression patterns in glioblastoma patients, suggesting their
role in disease progression. Scientists are particularly interested in these miRNAs as potential
biomarkers. By analyzing miRNA expression patterns, they aim to identify unique
"signatures" that can differentiate tumor subtypes, predict treatment response, and even pinpoint
potential targets for new therapies (9).

This study takes a unique approach to understanding IDH-wildtype glioblastoma by
examining the connection between genetic markers and deregulated miRNA activity. By
analyzing this link, we aim to investigate the potential of these deregulated
miRNAs as diagnostic tools specific to IDH-wildtype glioblastoma within the framework of
the current classification system. This information may be useful for developing

effective and targeted clinical approaches.

2. Chronological Overview of Glioblastoma Classification

Diagnosing brain tumors, especially gliomas, has become a much more complex process
since the early days in 1926. Back then, clinicians simply looked at the tumor under a
microscope, with grade IV being the most aggressive. The first standardized system in 1979
introduced a grading scale, but it wasn't until the 1990s that glioblastomas were classified
alongside other astrocytomas. The 2000s witnessed a boom in understanding the role of genes
in brain tumors. The WHO incorporated these findings, linking specific gene mutations and
chromosome loss to different glioma types (10). The 2007 update refined the grading system,
introduced new tumor types, and highlighted the growing importance of analyzing a tumor's
genes. A significant shift occurred in 2016 with the "multilayered approach." This emphasized
combining traditional microscopic examination with WHO grade and, crucially, the tumor's
genetic profile. This approach reshaped glioma classification, making a specific gene mutation
(IDH) and chromosome changes (1p/19q) key diagnostic factors (11). However, the rapid pace
of scientific discovery necessitated another update. A team of experts formed in 2018 to pave
the way for the current system, the 2021 WHO classification system for brain tumors in the
fifth edition (WHO CNSS5). This latest version reflects the intricate interplay between
microscopic examination and genetic analysis, aiming for standardized diagnosis and
improved translation of research into patient care (12).

WHO revamped its classification system for brain tumors in the fifth edition (CNSS5).

This new system goes beyond traditional tissue analysis (histopathology) and incorporates
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additional molecular markers. CNS5 divides brain tumors into six distinct families, with
adult-type diffuse gliomas being the most common type found in adults. These adult-type
gliomas are further categorized using a layered approach to reach a final, integrated
diagnosis  that includes both the WHO grade and specific tumor type.
The 2021 WHO CNSS classification introduces a key change for glioblastoma diagnosis.
IDH-mutant tumors will no longer be classified as glioblastoma within the WHO

CNSS framework (12) (Figure 1).

/
Astrocytoma, IDH-
mutant (Grade
2,34) )
/
T
\
WHO
CNS5
./
Oligodendroglioma,
IDH-mutant and Glioblastoma,
1p/19g-codeleted IDH-wildtype
(Grade 2, 3) ‘ (Grade 4)

Figure 1. WHO CNSS5 simplifies adult glioma grading with molecular markers and Arabic numerals.
CNS: Central nervous system IDH: isocitrate dehydrogenase, WHO: World Health Organization

3. Current miRNA Candidates and Their Roles in Glioblastoma

The intricate mechanisms governing gene expression are continuously being unraveled,
revealing a complexity that extends far beyond the classical DNA-to-mRNA
pathway. miRNAs, a class of short, non-coding RNAs, have emerged as powerful regulators
that exert their influence following DNA transcription (13, 14). Unlike messenger RNAs
(mRNAs) that translate into proteins, miRNAs fine-tune gene expression by silencing or
fragmenting specific mRNA molecules, impacting crucial cellular processes such as growth,
movement, and death (15).

These fascinating molecules undergo a meticulously orchestrated production process.
RNA polymerase II initiates the process by transcribing primary miRNA transcripts, which
are then subjected to modifications by the microprocessor complex within the nucleus. These
pre-miRNAs are subsequently exported from the nucleus by Exportin 5 and further cleaved

by the Dicer enzyme in the cytoplasm, giving rise to mature miRNA duplexes (15).
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One strand from this duplex is incorporated into the RNA-induced silencing complex, guiding
the miRNA to its target mRNA through complementary base pairing (15). This interaction
can either halt protein production from the mRNA or lead to its complete degradation,
effectively silencing the targeted gene (16). This intricate miRNA network plays a pivotal
role in maintaining cellular balance. miRNA dysfunction can significantly impact brain cell
processes and contribute to the development of various diseases (17). Notably, these same
miRNAs can act as either tumor suppressors or cancer-promoting miRNAs by
influencing cell proliferation pathways. Disrupted miRNA expression disrupts cell
communication, leading to uncontrolled cell division, a hallmark of cancer (18).
Interestingly, cancer cells can utilize tiny packages called extracellular vesicles (EVs) to
communicate with each other. These EVs can carry miRNAs that influence the tumor
environment and promote cancer growth. Additionally, the stability of miRNAs in bodily
fluids, such as blood and urine, makes them promising candidates for non-invasive
diagnostics, potentially enabling treatment monitoring and earlier relapse detection (19).
Abnormal miRNA expression has emerged as a crucial indicator for glioblastoma
progression, development, and survival rates. These miRNAs can either silence tumor
suppressor genes, acting like oncogenes, or function as tumor suppressors themselves.
This duality makes them attractive targets for potential therapeutic interventions (20).

Researchers are actively investigating various miRNAs in glioblastoma (Table 1).

Some miRNAs, such as miR-21, miR-582-5p, miRNA-363 are upregulated and
promote cancer growth, while others, like the miR-34 family, are downregulated and act
as tumor suppressors (20, 21). This altered miRNA profile disrupts cellular processes and
contributes to glioblastoma progression. The therapeutic potential of miRNAs lies in their
ability to modulate gene expression with greater flexibility compared to directly targeting
DNA. By manipulating miRNA-mRNA interactions, researchers aim to silence specific genes
associated with disease progression. This makes miRNAs promising candidates for
treatment development in aggressive cancers like glioblastoma (22).

While many studies explore the general role of miRNAs in gliomas, this review takes a
different approach. We specifically focus on the new, WHO-recommended genetic markers
for glioblastoma and how they relate to miRNA dysregulation. By understanding how these
two factors interact, we can potentially use miRNAs for monitoring brain tumors and

developing more targeted therapies in the future.
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Table 1. Key miRNA candidates known to be oncogenic and tumor suppressors for glioblastoma (6, 21, 23).

miR-10a miR-1
miR-10b miR-124
miR-135b miR-128
miR-137 miR-145
miR-148a miR-146a
miR-15a-5p miR-152-3p
miR-155-3p miR-153
miR-17-92 cluster miR-181
miR-182 miR-199a
miR-183 miR-203
A miR-191 miR-219-5p/1-3p

£ miR-196 miR-26a

> miR-201 miR-302/367 cluster

Y miR-21 miR-328

= miR-221 miR-338
miR-222 miR-34 family
miR-223 miR-362
miR-26a miR-365
miR-30 miR-375
miR-363 miR-378a-3p
miR-370-3p miR-410 o
miR-378 miR-451 =
miR-451 miR-504 E
miR-495-3p miR-7 s
miR-503 miR-940 a
miR-522-3p miRNA-Cdh4 v
miR-582-5p
miR-590-3p
miR-640
miR-92
miR-93
miR-96
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4. Glioblastoma, IDH-wildtype Markers and miRNA Relation

A major breakthrough in glioblastoma diagnosis came with the WHO's 2021 CNSS5
classification. This wupdate prioritizes advanced molecular analysis over traditional
microscopic features like cell death and abnormal blood vessel growth. Specifically, the
presence of mutations in the telomerase reverse transcriptase (TERT) promoter gene,
amplification of the epidermal growth factor receptor (EGFR) gene, or specific chromosomal
abnormalities (+7/-10) can now be used to definitively diagnose glioblastoma (Figure 2).
This shift towards molecular markers allows for more accurate tumor grading, even for
those appearing less aggressive under a microscope. In essence, these cutting-edge

techniques can identify high-grade glioblastomas that might previously have been overlooked

(12).

| «IDH-wild type

/
/

IDH

chromosome

7/10

:I + amplification/deletion

/

."". « amplification,
mutation

TERT

| +mutation
promoter

Figure 2. IDH-wildtype glioblastoma and its genetic markers according to the latest classification

TERT promoter mutations are potent drivers of malignant progression in gliomas. These
mutations increase the gene expression, enabling uncontrolled cell proliferation and lifespan
extension. Their prevalence across various gliomas highlights their significance. Specific
mutations are most frequent and predict poor patient outcomes (24-27). In contrast, some
miRNAs act as brakes on TERT, the enzyme crucial for cancer cell survival. miR-661
suppresses cell growth, invasion, and telomerase activity. Studies suggest it functions as a
tumor suppressor by targeting the gene, a promising therapeutic target. Similarly, miR-21 is a
cancer-promoting miRNA that regulates human form of the gene through a member of the

STAT protein family.
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Targeting this pathway holds promise for future glioblastoma therapies (28, 29). Another
study identified six miRNAs, including miR-491-5p, that suppress human TERT activity,
suggesting they function as tumor suppressors. miR-491-5p was also downregulated

in glioblastoma cells, further supporting this notion (30).

Glioblastoma arises from dysregulation of signaling pathways, particularly
those mediated by EGFR. Somatic mutations and amplifications in its genes can
constitutively activate these pathways, leading to unchecked cell growth. Specific
variants of the gene exacerbate tumor aggressiveness. Deciphering these alterations is
crucial for targeted therapies (31, 32). Several miRNAs act as tumor suppressors by
targeting EGFR signaling. Studies revealed reduced expression of miR-524 in a specific
glioblastoma subtype, linked to both increased its levels and the presence of the gene
mutation. This suggests miR-524 acts as a tumor suppressor and a potential therapeutic
target (32). miR-7 expression is significantly down-regulated in glioblastoma tissues. It
suppresses the receptor and the serine/threonine kinase pathway mediated by Akt, critical
for cancer progression. Restoring miR-7 expression in glioblastoma cells reduced their
viability and invasiveness, suggesting its potential as a therapeutic approach (33,34).
Similarly, miR-200a downregulation contributes to increased signaling protein subunit
protein levels, potentially linked to the receptor activity, ultimately enhancing glioma cell
proliferation (35). Overall, miRNAs, like those mentioned previously, are potential
therapeutic targets because they can disrupt the oncogenic EGFR signaling network in

glioblastoma.

The frequent co-occurrence of chromosomal abnormalities suggests a coordinated
attack on tumor suppression. These abnormalities disrupt the balance between cell growth and
death, promoting uncontrolled proliferation. Because they are associated with poor
prognosis, they are potential targets for therapy. Restoring phosphatase and tensin homolog
(PTEN) function or inhibiting the PI3K-AKT cascade could be promising avenues for
improving patient outcomes (36). Chromosome imbalances in gliomas disrupt miRNA
levels. Extra copies of chromosome 7 might increase miRNA levels, while missing parts of
chromosome 10 lead to a shortage. This disrupts the regulation of genes involved in cell
growth, like the tumor suppressor PTEN. Lower levels of certain miRNAs on
chromosome 10 are linked to an overproduction of genes that promote glioma growth.

Interestingly, some miRNAs can even suppress the gene.
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The loss of it is linked to faster tumor growth and poorer patient outcomes. These findings
highlight miRNAs as potential regulators and future therapeutic targets (36, 37). Studies
have identified specific miRNAs involved in its regulation. miR-26a is amplified in
human glioma samples and suppresses its expression. This suggests a novel mechanism
for PTEN regulation in gliomas. Overall, these findings highlight the importance of the
PTEN/Akt signaling axis dysregulation in glioma development (38). Another miRNA,
miR-182, is located on a chromosome region frequently amplified in glioblastoma
cells. Its expression is significantly increased in glioblastoma compared to healthy brain

tissue. This suggests a potential role for miR-182 in the disease malignancy (39, 40).
5. miRNAs with Therapeutic Potential Associated with Glioblastoma, IDH-wildtype

Despite limited treatment options, research on glioblastoma is uncovering new avenues.
The standard treatment for glioblastoma involves a three-pronged approach: surgery to remove
as much of the tumor as possible, followed by radiation therapy and treatment with the drug
temozolomide (TMZ) (41). Traditional studies focused on genetic alterations, but recent
attention has shifted to the dysregulation of miRNAs. Among these miRNAs, those with
therapeutic potential include miRNAs associated with genetic markers indicative of
glioblastoma IDH wildtype, classified according to the current system. Ge et al. investigated a
potential mechanism for glioblastoma resistance to TMZ therapy linked to low oxygen. They
found hypoxia increases miR-26a, regulated by the key regulator of the hypoxic response,
which correlates with the drug resistance. miR-26a, with it, protects mitochondria from cell
death by interfering with Bax and Bad proteins. This suggests targeting miR-26a might
improve the drug therapy by disrupting this protective pathway (42). Wang et al. studied
miR-200a, a miRNA, in gliomas. They found lower miR-200a levels in tumors compared to
healthy tissue, with even lower levels in higher grade/larger tumors. Notably, patients who
responded well to the chemotherapy had higher pre-treatment miR-200a levels. These results
suggest miR-200a could be a biomarker for both glioma severity and response to
treatment(43). Kouri et al. studied miR-182, a microRNA associated with better
patient outcomes, increased effectiveness of the therapy, and less aggressive
glioblastoma subtypes. Studies suggest miR-182 has anti-cancer properties, enhancing the
drug efficacy, promoting cancer stem cell differentiation, and suppressing tumor
growth. To target delivery to brain tumors, they developed ball-shaped genetic material
carrying miR-182 sequences (182-SNAs). These 182-SNAs crossed the blood-brain barrier
after systemic administration, significantly reducing tumor burden and improving survival
in animal models. These findings highlight the potential of miR-182 therapy and this

technology for delivering miRNAs to treat malignant brain tumors (44).
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In addition to their connections to existing treatment approaches, there are also
miRNAs associated with glioblastoma IDH wildtype that hold promise as potential
novel therapies. Despite existing gene therapy methods, researchers are exploring
alternative approaches for glioblastoma treatment. Bhere et al investigated the use of
adeno-associated viral vectors to deliver miR-7. In mice with patient-derived, treatment-
resistant glioblastoma stem cells, the vector-miR-7 demonstrated significant tumor
reduction. Additionally, it upregulated death receptor involved in apoptosis, a protein
crucial for cell death, and triggered a pathway leading to tumor eradication. These
findings highlight the potential of the therapy as a unique and advantageous strategy for
treating glioblastoma (45). Research on glioblastoma has identified miR-21 as a
consistently overexpressed miRNA. This molecule promotes tumor growth and invasion
by its activation through various growth factors. Studies suggest a potential mechanism by
which miR-21 targets proteins that inhibit a zinc-dependent endopeptidase (MMPs).
MMPs degrade the extracellular matrix, facilitating tumor cell movement.
Furthermore, miR-21 contributes to resistance to a chemotherapy drug (carmustine)
and promotes cell cycle arrest. Conversely, inhibiting miR-21 increases
chemosensitivity. These findings, along with the potential synergy of combined miR-21
inhibition and miR-7 induction, highlight the potential of manipulating miRNAs like miR-21
for novel therapeutic approaches in glioblastoma. This approach holds promise for
developing more effective treatment strategies (46). Glioma cells exhibit lower levels of
miR-346 compared to healthy cells. Our research focused on the impact of increasing
miR-346 expression. By artificially boosting miR-346 levels, we observed a halt in glioma
cell cycle progression and a suppression of their growth in both lab studies and animal
models. These results suggest that miR-346 could be a valuable target for developing novel
therapies to combat glioma treatment (47).

6.  Conclusion
This research delves into the potential of deregulated miRNAs, linked to the latest 2021

WHO classification of genetic abnormalities in IDH-wildtype glioblastoma. These miRNAs
disrupt processes like cell cycle control and cell death, opening doors for their use as
biomarkers in monitoring brain tumors. Beyond diagnosis, the study explores the exciting
possibility of personalized miRNA therapies. By targeting these specific miRNAs, clinicians
might be able to offer more effective treatments with better outcomes for patients. However,
further research and clinical trials are essential to translate these promising findings into
actual therapies.

Ultimately, this work paves the way for a future of personalized medicine, where glioblastoma

treatment can be tailored to each patient's unique genetic makeup.
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Arastirma Makalesi / Research Article

Onkoloji Hemsirelerinin Oliim Kaygis1 ve Manevi Destek Algilari
Death Anxiety and Perceptions of Spiritual Support Experienced
by Nurses Working in Oncology Clinic

Deniz ARASY, Arzu ERKOC?

Hstanbul Sabahattin Zaim Universitesi, Saglk Bilimleri Fakiiltesi, i¢c Hastaliklar1 Hemsireligi Boliimii,
Istanbul, Tiirkiye

2[stanbul Universitesi-Cerrahpasa, Florence Nightingale Hemsirelik Fakiiltesi, I¢ Hastaliklar1 Hemsireligi
Anabilim Dals, Istanbul, Tiirkiye

Oz

Bu ¢aligma, onkoloji kliniginde galisan hemsirelerin yasadigi 6liim kaygist ve manevi destek algisi diizeylerinin
belirlenmesi ve aralarindaki iligskinin incelenmesi amaciyla gerceklestirildi. Caligma tanimlayici ve kesitsel tiirde
planlandi. Istanbul il sinirlar1 igerisinde bulunan bir sehir hastanesinin onkoloji kliniklerinde bakim veren 100
hemsire ile ¢aligma tamamland1. Arastirma verileri, ‘‘Hemsire Tanittim Formu”, “Thorson-Powell Oliim Kaygis
Olgegi” ve “Manevi Destek Algis1 Olgegi” kullamldi. Hemsireler Oliim Kaygis1 Olgegi ortalama 23,23 + 21,12
puan, Manevi Destek Algis1 Olceginde ise ortalama 55,7 £ 6,32 puan almustir. Onkoloji hemsirelerinin diisiik
diizeyde 6liim kaygis1 yasadig1 ve yiiksek diizeyde manevi destek algilarinin oldugu gériildii. Oliim kaygis ile
manevi destek algisi arasinda negatif yonde istatistiksel olarak anlaml iliski oldugu tespit edildi (r=-0,227;
p<0,05). Sonug olarak hemsirelerin manevi destek algilar1 yiikseltilerek yasadiklar1 6liim kaygilar azaltilabilir.

Anahtar Kelimeler: Hemsire, kanser, manevi destek, onkoloji hemgiresi, 6liim kaygisi.

ABSTRACT

This study was carried out to determine the levels of death anxiety and moral support perception experienced by
nurses working in an oncology clinic and to examine the relationship between them. The study was planned as
descriptive and cross-sectional. The study was completed with 100 nurses providing care in the oncology clinics
of a city hospital located within the provincial borders of Istanbul. The research data, "Nurse Introduction Form",
"Thorson-Powell Death Anxiety Scale" and "Moral Support Perception Scale" were used. Nurses scored an
average of 23.23 &+ 21.12 points on the Death Anxiety Scale and an average of 55.7 £+ 6.32 points on the Moral
Support Perception Scale. It was observed that oncology nurses had low levels of death anxiety and high levels of
moral support perception. It was determined that there was a statistically significant negative relationship between
death anxiety and perception of spiritual support (r=-0.227; p<0.05). As a result, nurses' death anxiety can be

reduced by increasing their perception of moral support.
Keywords: Cancer, moral support, nurse, oncology nurse, death anxiety.
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1. Giris

Oliim bir canlinin kendini yenileme 6zelligini yitirmesi ve yasamsal tiim islevlerini
kaybederek hayatmin sona ermesidir. Oliimiin bireye 6zel evrensel bir olay olmasi bireyin
kiiltiir, orf, adet ve kisisel diisiincelerine gore Oliime yiikledigi anlamlar degisiklik
gosterebilmektedir (1,2). Oliimiin yogun bir bigimde diisiiniilmesi bireyde patolojik sorunlarin
ortaya ¢ikmasina ve ruhsal dengenin olumsuz etkilenmesine neden olabilmekte, yasadigi
kayg1 artabilmektedir (1,2).

Kanser hastaligi ¢agimizin en 6nde gelen saglik sorunlar1 arasinda yer almakta; tedavi
ve takibi ise uzun bir zaman dilimine yayilmaktadir (3,4). Onkoloji klinikleri 6liim olgusunun
en sik yasandigi kliniklerden biridir (5). Bu durumun terminal dénem onkoloji hastalarina
bakim veren hemsirelerde Oliim kaygisinin artmasina sebep oldugu bildirilmektedir (6,7).
Yatarak tedavi olan hastalara karsi 203 hemsirenin tutumunu inceleyen bir calismada
hemgirelerin 6lim kaygisinin yiiksek oldugu bulunmustur (8). Baska calismalarda ise
hemsirelerin onkoloji biriminde psikolojik olarak olumsuz etkilendigi; anksiyete, tiikenmislik
gibi sorunlar yasadiklari bildirilmektedir (9,10,11). Bu baglamda hemsirelerin 6liim kaygilar
diizeylerinin bilinmesi, hasta ve ailesine sunacagi bakimi etkilemesi agisindan O6nem arz
etmektedir.

Hemgirelik bakiminin fiziksel oldugu kadar manevi boyutu da biitiinciil hemsirelik
bakiminda 6nem kazanmaktadir (12). Hemsirelerin manevi 6z bakimi kendi duygusal
durumunu ve hastalara sundugu bakimi etkilemektedir (13). Literatiirde manevi destek ve
bakim konusunda yapilan ¢alismalara bakildiginda, hemsirelerin bu hususta yeterli bilgi ve
donanima sahip olmadigi, hastalara sunulan manevi bakim ve destegin yetersiz oldugu ortaya
konmaktadir. Onkoloji hemsireleri ile 2010 yilinda yapilmis bir ¢alismada, hemsirelerin
hastalarinin manevi ihtiyaglarimi karsilamada eksik olduklari, bunun sebebinin zaman
kisithligi, hemsireden beklenen duygusal talepler, manevi bakim konusunda bilgi eksikligi
oldugu bildirilmektedir (14). Iran’da hemsirelerin manevi bakima iliskin algilarinin
incelendigi bir ¢calismada, hemsirelerin bilgi ve egitim eksikligi nedeniyle hastalarin manevi
ihtiyaclarimi  karsilama konusunda kendilerine olan gilivenlerinin  diisiik oldugunu
gosterilmistir (1). Bu baglamda onkoloji hemsirelerinin 6liim kaygilar1 ile manevi destek
algilarinin incelenmesi hasta bakim kalitesi acisindan Onem arz etmektedir. Literatiir
incelendiginde onkoloji alaninda calisan hemsirelerin yasadigir oliim kaygilar1 ile manevi

destek algilarinin incelenmis oldugu herhangi bir calismaya rastlanmamastir.
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Bu kapsamda bu ¢alismanin sorulari sunlardir;
e Onkoloji hemsirelerinin 6lim kaygisi ne diizeydedir?
¢ Onkoloji hemsirelerinin manevi destek algilar1 ne diizeydedir?
e Onkoloji hemsirelerinin sosyo-demografik 6zellikleri ile 6liim kaygis1 ve manevi destek
algilar1 arasinda iliski var midir?

e Onkoloji hemsirelerinin 6lim kaygis1 ile manevi destek algilari arasinda iliski var midir?

2. Gerec¢ ve Yontem

Calisma tanimlayici ve kesitsel tiirde bir aragtirmadir.
2.1. Arastirma Evren ve Orneklemi
Calismanin evrenini Mayis 2022-Haziran 2022 tarihleri arasinda Istanbul il sinirlar
icerisinde bulunan bir sehir hastanesinin onkoloji servislerinde ¢alisan 100 hemsire olusturdu.
Calismada orneklem se¢imine gidilmeyerek, onkoloji kliniklerinde aktif olarak calisan ve
dahil edilme kriterlerine uyan hemsireler arastirmaya alinmistir. Arastirmanin yapildigi
tarihler arasinda ilgili birimlerin sorumlu hemsirelerinden alinan bilgilere gore arastirma
sirasinda veri toplanan servislerde askerlik ve dogum izninde olan, kurum dis1
gorevlendirmede olan hemsire bulunmamaktadir. Arastirma, evrenin tiimiine ulagilarak
tamamlanmustir. (Orneklem hesabina iliskin veriler eksikti, diizenlendi, arastirma yeri sehir
hastanesi olarak makalenin tiimiinde diizeltildi).
Arastirmaya dahil edilme kriterleri
e Arastirmaya katilmay1 kabul etmek
e Onkoloji servisinde aktif olarak ¢alisiyor olmak
e Onkoloji servislerinde yatak bas1 hemsiresi olarak en az 1 yil ¢alismis olmak
Arastirmadan dislanma Kriterleri
e Poliklinik hemsiresi olarak ¢alisiyor olmak
e Dogum izni veya askerlik izninde olmak
e Kurum dis1 gorevlendirme yapilmis olmak
e Kemoterapi {linitesinde ¢aligmak
2.2. Veri Toplama Araclan
Verilerin toplanmasinda Hemsire Tanitim Formu, Thorson-Powell Oliim Kaygis1 Olgegi

ve Manevi Destek Algis1 Olgegi kullanilds.
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Hemsire Tanitim Formu; hemsirelerin yasi, cinsiyeti, medeni durumu, egitim durumu,
hemsire olarak toplam caligma siiresi, kronik hastalik varligi, onkoloji kliniginde ¢alismaktan
memnun olma durumu, onkoloji kliniginde kendi istegiyle ¢alisma durumu, Slimi sik sik
diisinme durumu, calistig1 klinikte hasta 6limi ile karsilasma durumu, kendisinin Sliim
tehlikesi ile karsilasma durumu, yakin cevredeki kisilerin oliimiiyle karsilasma durumu,
Oliime yonelik egitim alma durumu, manevi bakima yonelik bilgi varligi, manevi bakimla
ilgili egitim alma durumlarin1 ve hasta ve/veya ailesine manevi destek olma durumlarinm
degerlendirmeye yonelik bilgilerin sorgulandigi 16 sorudan olugmaktadir.

Thorson-Powell Oliim Kaygis1 Olgegi (OKO); Thorson ve Powell tarafindan 1992
yilinda gelistirilmistir (15). Olgegin Tiirkge formunun gegerlik ve giivenirlik calismas1 Karaca
ve Yildiz tarafindan 2001 yilinda yapilmig, Cronbach alpha katsayisi 0.84 olarak
bulunmustur. Bu ¢alismada 6lgegin Cronbach alpha katsayisi 0,93 bulunmustur. Olgek 25
maddeden olusan besli likert tipi bir dlgektir. Olcek maddelerinde belirtilen her bir ifade i¢in
“fikrime ¢ok uygun = 07, “fikrime uygun = 1, “kararsizzim =2, “fikrime aykir1 = 37, “fikrime
cok aykir1 = 4” seceneklerinden birinin se¢ilmesi istenmektedir. Maddelerin 17’si olumlu (1.,
2,3,5,6,7,8.,9, 12, 14, 15,, 16., 18., 19., 20., 22. ve 24. maddeler), geri kalan 8 madde
ise olumsuz (4., 10., 11., 13,, 17., 21., 23. ve 25. maddeler) ifadelerinden olugmaktadir.

Olgekte 6liim kaygisi; Fiziksel ve Ruhsal Fonksiyonlar1 Kaybetme Kaygisi (FRFKK),
Ote Diinya ile Ilgili Kaygilar (ODK), Ciiriime ve Bozulma ile Ilgili Kaygilar (CBK) ve Oliim
Siireci Ac1 ve Izdirap Cekme ile Ilgili Kaygilar (OSAIK) olmak iizere dort boyutta
incelenmektedir. FRFKK boyutu 3., 6., 7., 12., 14., 17., 19. ve 22. maddelerden olusmaktadir
ve bu boyuttan almabilecek en yiiksek puan 32, en diisiik puan ise 0’dir. ODK boyutu 2., 9.,
13., 15., 16. ve 20. maddelerden olugmaktadir ve bu boyuttan alinabilecek en yiiksek puan 24,
en diisiikk puan ise 0’dir. CBK boyutu 4., 11., 18. ve 25. maddelerden olusmaktadir ve bu
boyuttan alinabilecek en yiiksek puan 16, en diisiik puan ise 0’dir. OSAIK boyutu 1., 5., 8.,
10., 21., 23. ve 24. maddelerden olusmaktadir ve bu boyuttan alinabilecek en yiiksek puan 28,
en diisiik puan ise 0’dir. Olgek puaninin hesaplanmasi olumsuz maddelerin puanlari ters
cevrilerek yapilmakta ve toplam puan olusturulmaktadir. Olgegin toplam puanindan
almabilecek en diisiik puan “0” en yiiksek puan “100”diir. Olgek toplam puaninin yiiksek
olmasi kaygi diizeyinin yliksek oldugu anlamina gelmektedir.

Manevi Destek Algis1 Olgegi (MDA); Olgek doktor, hemsire ve ebelerin manevi destek
konusundaki diislincelerinin saptanmasi amaciyla Kavas ve Kavas tarafindan 2014 yilinda
gelistirilmistir. Olcegin Cronbach alpha degeri 0,94° diir. Olgek 15 maddeden ve tek faktérden

olugmaktadir. Besli likert tipi olan 6l¢egin maddeleri “Hig¢ katilmiyorum = 07, “Katilmiyorum
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= 17, “Kararsizim = 27, “Katiliyorum = 3”, “Tamamen katiliyorum = 4” olarak puanlanarak
hesaplanmaktadir. Olgekte ters kodlama bulunmamaktadir. Olgegin toplam puaninin artmasi
ile hemsirelerin manevi destek algis1 diizeyleri olumlu yonde artmaktadir. Olgegin toplam
puanindan elde edilebilecek en yiiksek puan 60’tir (16). Bu ¢alismada 6l¢egin Cronbach alpha
katsayis1 0,96 olarak bulundu.

2.3. Veri Toplama Arac¢larimin Uygulanmasi

Aragtirmaya dahil edilen hemsireler ile yapilan goriismeler calisma saatlerinin disinda
ve uygun bir alanda yliz yiize gergeklestirildi. Veriler ilgili formlara kaydedildi. Her bir
goriisme igin verilerin toplanmasi yaklasik olarak 5-10 dakika siirdii.

2.4. Arastirmanmin Etik Boyutu

Bu c¢alisma i¢in bir vakif {iniversitesinin etik kurulundan (Tarih: 26.02.2021; Karar no:
2021/02) ve calismanin gerceklestirildigi sehir hastanesinde veri toplamak icin kurum izni
(Tarih: 21.04.2022; Karar no: 2022/09) alinmastir.

Calismada olgeklerin kullanilmasi konusunda Olgekleri gelistiren ve Olgeklerin Tiirkge
gecerlik ve giivenirlik ¢aligmalarini yapan arastirmacilardan yazili izinleri alinmstir.

2.5. Verilerin Analizi

Verilerin istatistiksel analizi icin bilgisayar ortamimda NCSS (Number Cruncher
Statistical System) 2007 (Kaysville, Utah, USA) istatistik analiz programi kullanildi. Elde
edilen bulgular sayi, yiizde, en az ve en ¢ok degerler, ortalama, standart sapma olarak
sunuldu. Strekli degiskenlerin normallik dagilimi Skewness ve Kurtorsis degerleri ile
degerlendirildi. Niceliksel verilerin normal dagilim gosteren iki grup karsilastirmasinda
Independent Sample T Testi; normal dagilim gostermeyen iki ve {lizeri grup karsilastirmasinda
Mann Whitney U Testi kullanildi. Niceliksel verilerin normal dagilim goéstermeyen ii¢ ve
iizeri grup karsilagtirmasinda Kruskall-Wallis Testi; normal dagilim gdsteren ii¢ ve lizeri grup
karsilagtirmasinda ise One-Way Anova Testi kullanildi. Nicel veriler arasindaki iliskiyi
belirlemek i¢in Pearson Korelasyon Analizi, nicel verilerin arasindaki etkileri belirlemek i¢in
Regresyon Analizi yapildi. Veriler %95 giiven aralifinda, anlamlilik p<0,05 seviyelerinde

analiz edildi.
3. Bulgular

Hemsirelerin ortalama yas1 26,82+2,89 (en az: 22 — en ¢ok: 37) idi. Meslekte ¢alisma
yili ortalama 3,73+2,321 (en az: 1 — en cok: 15) yildi. Hemsirelerin %74’iiniin kadin
cinsiyette, %71’inin bekar, %95’inin lisans programindan mezun, %25’inin kronik
hastaliginin oldugu; %53 liniin onkoloji kliniginde ¢alismaktan memnun olmadigi, %55’ inin

onkoloji kliniginde kendi istegi ile calismadigi tespit edildi.
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Hemsirelerin, %57’sinin oliimii sik sik disiindiigii, %92’sinin ¢aligilan klinikte oliimle
karsilastig1, %37 sinin ciddi oliim tehlikesi ile karsilastigi, %61’inin yakin ¢evresinden birinin
olim siirecine sahitlik ettigi saptandi. Hemsirelerin %71’inin 6lmek {izere olan hastanin
bakimina yonelik hizmet i¢i egitim almadigi, %65’inin manevi bakima yonelik bilgilerinin
olmadigi, %97’sinin manevi bakima yonelik 6zel egitim almadigi saptandi. Hasta ve/veya

ailesine manevi a¢idan %92’sinin destek oldugu tespit edildi (Tablo 1).

Tablo 1. Hemsirelerin sosyo-demografik, mesleki ve liim iliskin 6zelliklerine gore OKO ve MDA puan
ortalamalar1 (N=100)

A
" Onass P Ort£SS P
Cinsiyet Kadin 74 17,91+17,43 0,000 55,55+6,3 0,695
Erkek 26  38,38+23,57 56,12+6,15
Medeni durum Bekar 71 21,204+20,58 0,133 55,63+6,25 0,869
Evli 29  2821+21,95 55,86+6,31
Egitim durumu Lisans 95  23,53+21,25 0,433 55,64+6,22 0,549
Lisanstiistii 5 17,60+19,42 56,80+7,16
Kronik hastalik durumu Evet 25  22,76+19,76 0,899 57,08+5,66 0,203
Hayr 75 23,39+21,67 55,24+6,39
Onkoloji kliniginde calisma Evet 47 25,02420,85 0427  5572+6,19 0,972
durumu ile ilgili memnuniyet
durumu Hayr 53  21,64+21,42 55,68+6,34
Onkoloji kliniginde kendi istegi ile Evet 45  25,62421,06 0,308 56,00+6,14 0,666
¢alisma durumu
Haywr 55 21,27421,15 55,45+6,36
Ciddi 6lim tehlikesi ile karsilasma Evet 37  27,114£23,37 0,160  55,51+6,72 0,820
durumu Haywr 63 20,95+19,51 55,81+5,99
Yakin ¢evreden birinin 6lim Evet 61  23,30+20,23 0,969 55,90+5,96 0,688
irm yakindan sahitlik etme Hayir 39 23,13422,70 55,38+6,72
Olmek iizere olan hastanin bakimina Almus 29  18,00+14,76 0,114  54,55+6,96 0,241
yonelik hizmet i¢i egitim alma Almams 71 253742297 56,1745.91
Manevi bakima yénelik bilgi Var 35  21,66£1631 0,587  54,69+645 0,235
durumu Yok 65 24,08+2337 56,25+6,10
Hasta ve/veya ailesine manevi Evet 92  21,10£19,96 0,000 56,47+0,60 0,000
agidan destek olma durumu Haywr 8  47,75+19,54 46,88+1,10

9 N=n=100 oldugu icin yiizde ayrica belirtilmemistir
Ort.: Ortalama, SS: Standart Sapma, OKO: Thorson-Powell Oliim Kaygis: Olgegi, MDA: Manevi Destek
Algist Olgegi “Independent Sample T Testi, “Mann Whitney U Testi

Hemsirelerin genel olarak OKO puan ortalamasinin (23,23+21,12) diisiik diizeyde;
MDA puan ortalamasinin ise (55,7+6,32) yiiksek diizeyde oldugu saptandi.Calismamizda
cinsiyetin 6lim kaygisimi etkiledigi; erkek hemsirelerin 6lim kaygisinin kadin hemsirelere

gore daha yiiksek oldugu saptandi (Tablo 1, p<0,001).

19
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MDA puanlari incelendiginde, hemsirelerin manevi destek algi diizeyi ile hasta ve/veya
ailesine manevi agidan destek olma durumu arasinda istatistiksel olarak ileri diizeyde anlamli
bir farklilik oldugu saptandi (Tablo 1, p<0,001). Hasta ve/veya ailesine manevi agidan destek

olanlarda manevi destek algisinin daha yiiksek oldugu belirlendi.

Hemsirelerin sosyo-demografik, mesleki ve 6liime iliskin 6zelliklerinin 6lim kaygisi
iizerindeki etkileri incelendiginde toplam 6liim kaygis1 puani iizerinde; hemsirelerin cinsiyet
durumlan ile hasta ve/veya ailesine manevi acidan destek olma durumlarmin istatistiksel

olarak anlaml etkisi oldugu saptandi (Tablo 2, p<0,01).

Tablo 2. Hemsirelerin sosyo-demografik, mesleki ve 6liime iligkin 6zelliklerinin 6liim kaygisi tizerindeki etkileri
(N=100)

ODK CBK OSAIK Toplam
Sosyo-demografik ve 6liime
iliskin dzellikler p p B p B p B p
Cinsiyet (Erkek) 4129  0,001** 3834  0,001** 2.789  0,008** 18,296 0,002%**

Hasta ve/veya ailesine manevi

agidan destek olma durumu 178 g gogx 4902 0,001%* 4.887  0,004** 21879 0,002%*
(Destek olmayanlar)

*p<0,05, **p<0,01

Hemsirelerin 6liim kaygisi ile manevi destek algisi ortalama puanlari arasindaki iliski
incelendi. Yapilan ileri istatistiksel analizler sonucunda 6liim kaygisi ve manevi destek algisi

diizeyleri arasinda negatif yonlii ve anlamli bir iligski oldugu saptandi (Tablo 3, p=0,05).

Tablo 3. Hemsirelerin 6liim kaygisi ile manevi destek algi diizeyleri arasindaki iliski

Manevi Destek Alg1 (MDA)

Oliim Kaygis1 (OKO) -0.227 0.023*

r: Pearson Korelasyon Testi, *p<0,05

4. Tartisma

Calismada hemsirelerin diisiik diizeyde 6liim kaygis1 yasadigi saptandi. Bu ¢aligmanin
sonuglarina benzer olarak Ustiikus ve Eskimez’in calismasinda (2021), hemsirelerin hafif
diizeyde olim kaygis1 yasadigi bildirilmektedir (17). Buna karsin, ulusal ve uluslararasi
literatiirde Oltiim kaygisinin orta ve yiliksek diizeylerde bulundugu ¢alismalar da
mevcuttur(5,8,18).
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Pehlivan ve ark.’nin (2019) hemsireler ile yaptiklart ¢calismada, hemsirelerin 6liim kaygisi
yiiksek bulunmus, dahili kliniklerde c¢alisan hemsirelerin puaninin daha yiiksek oldugu
belirtilmistir (8). Calismamiz ve bu ¢aligmalarda goriilen sonucun farkli olmasinin, 6rneklem
sayisindaki degisiklikten ve g¢alismalarin yapildigi kurumlarin farkliligindan kaynaklandigi
diisiiniilebilir.

Calismamizda yapilan regresyon analizi sonucuna gore oliim kaygisi 6lgegi toplam
puani iizerinde cinsiyet degiskeni istatistiksel olarak anlamli farklilik gdstermis ve erkek
hemsirelerin 6liim kaygisi kadin hemsirelere gore daha yiliksek bulunmustur. Calisma
bulgumuz ile benzer olarak; yapilan gesitli ¢alismalarda, erkeklerin 6liim kaygisin1 kadinlara
gore daha c¢ok yasadigi belirlenmistir (19,20). Elde edilen bu bulgular, kadin hemsirelerin
olimii yasamin bir devamui olarak algilayip kabul ettigi, erkek hemsirelerin ise 6liim olgusunu
hayattaki varolusa bir tehdit olarak algiladigini diistindiirmektedir. Calisma bulgularimiza
karsin kadin hemsirelerin 6liim kaygis1 diizeylerinin erkek hemsirelerden daha yiiksek oldugu
calismalar da mevcuttur (8,21-23). Bu sonuclar dogrultusunda cinsiyet degiskeninin
literatiirde farkli sonuglar gosterdigi goriilmektedir. Bu farkliligin kadinlarin erkeklerden daha
duygusal yapida olmalarindan otiiri 6lim kaygisint daha yogun hissedebilecekleri
diistiniilebilir.

Calismamizda yapilan regresyon analizi sonucuna gore Oliim kaygisi dlgegi toplam
puani iizerinde hasta ve/veya ailesine manevi ac¢idan destek olma durumu istatistiksel olarak
anlamlh farklilik gostermis ve hasta ve/veya ailesine manevi agidan destekte bulunan
hemsirelerin 6liim kaygis1 daha diisiik bulunmustur. Bu bulguya gére hemsireler 6liime yakin
olan birey ve ailesine vermis oldugu bakim ve destekler ile manevi anlamda tatmin olmus
hissedebileceklerinden dolay1 6liim kaygilarin daha diisiik oldugu diisiiniilebilir. Literatiirde
bulgumuza benzer nitelikte ¢alismaya rastlanmamustir.

Calismamizda meslekte calisma siiresi, yakin ¢evreden kisilerin 6liimiine yakin sahit
olma ile olim kaygist toplam puani arasinda istatistiksel olarak anlamli bir farklilik
bulunmamaistir. Bu ¢alismada hemsirelerin ¢ogunun ¢alistigr klinikte sik¢a 6liimle karsilastigi,
yakininin 6liimiine sahit oldugu gbz oniine alindiginda hemsirelerin 6liim siirecini defalarca
gozlemlemis oldugu goriilmektedir ve bu durumla iligkili olarak hemsirelerin 6liime yonelik
kaygilarinin etkilenmedigi diisliniilebilir. Yapilan bir calismada hemsirelik 6grencilerinin
birinci dereceden akrabasinin kaybini1 yasayan 6grencilerin 6liim kaygisinin, kayip yasamayan
ogrencilere gore daha yiikksek oldugu goriilmistiir (24). Yapilan bir diger ¢alisma
incelendiginde hemsirelerin yakin akraba oliimiine sahit olan ve c¢alisma yili fazla olan
hemsirelerin 6lim kaygist diizeylerinin yiiksek oldugu bildirilmektedir (8). Bu g¢alismalar

sonucunda, yakin akraba 6liimiiniin bireyleri duygusal yonden etkiledigi, mesleki deneyimde
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olusan farkliligin ise, caligma hayatinda hemsirelerin 6liim olgusuyla karsilasma sikligina
bagli olarak bireylerin farkli derecelerde Oliim kaygis1 yasadigini gostermektedir. Bu
caligmada egitim durumu ile 6liim kaygis1 toplam puani arasinda istatistiksel olarak anlamli
bir farklilik bulunmamistir. Bu ¢alismanin sonuglarindan farkli olarak hekim ve hemsirelerin
Olim kaygilarina yonelik yapilan bir calismada, egitim seviyesi lisans ve lisansiistii olan
hemsirelerin 6liim kaygilar1 lise ve on lisans mezunlarindan anlamli derecede diisiik
bulunmustur (22). Bu sonucun farkliliginin sebebinin, bahsedilen o6rneklem gruplarinda
degisik seviyelerde egitim diizeyinde bireylerin bulunmasi olarak diigiiniilmektedir.

Calismamizda hemsirelerin manevi destek algis1 diizeyinin yliksek diizeyde oldugu
goriilmistiir. Bu durum onkoloji birimlerinde calisan hemsirelerin manevi destek algist
diizeylerinin yiiksek oldugunu gostermektedir. Literatiir incelendiginde ¢alismamiza benzer
nitelikte ¢aligmalar goriilmiistiir (25-27). Calismalardaki bu bulgular 1s1ginda, hemsirelerin
hastalarina manevi yonden destek verilmesine onem verdikleri diisiiniilebilir. Literatiirde bu
calisma bulgusundan farkli olarak, hemsirelerin maneviyat ve manevi bakim algilarinin
yeterince net olmadigi, kararsiz olduklar1 goriilmiistiir (28). Hemsirelerin yas, kiiltiir, ¢alistig
kurumun 6zelliklerinin ve hastalarla kurduklar1 duygusal baglarin farkli olmasindan dolay1
sonucun farkli oldugu diisiiniilmektedir.

Calismamizda yapilan regresyon analizi sonucuna gére manevi destek algisi dlcegi
toplam puani iizerinde hasta ve/veya ailesine manevi agidan destek olma durumu istatistiksel
olarak anlamli farklilik gOstermis; hasta ve/veya ailesine manevi acidan destekte bulunan
hemsirelerin manevi destek algilar1 daha yliksek bulunmustur. Hastanin ruhsal diisiince ve
kaygilarina destek olan hemsirenin vicdani olarak da kendini daha rahat hissettigi
diisiiniilmektedir. Bu baglamda manevi agidan destek olan hemsirenin manevi destek algisi
daha ytiksek ¢ikmistir. Literatiir incelendiginde ¢alismamizin sonuglarinin aksine hemsireler
ile yapilan c¢alismada hemsirelerin hastalarina manevi bakima yonelik uygulama yapma
durumunun hemsirelerin manevi destek alg1 diizeylerine etkisi olmadig1 gosterilmistir (27).
Olusan bu farkliligin hemsirelerin degisik kiiltiir ve manevi algiya sahip olduklarindan
kaynaklanabilecegi diisliniilmektedir.

Calismada sosyodemografik, mesleki ve oliime iligkin 6zellikler ile manevi destek algisi
arasinda istatistiksel olarak anlamli bir farklilik bulunmamistir. Yalnizca hasta ve/veya
ailesine manevi agidan destek olma durumlari arasinda istatistiksel olarak ileri diizeyde
anlamli bir farklilik bulunmustur. Calisma 6rnekleminin geng, cogunlugunun bekar, lisans
mezunu ve meslekte calisma siiresi birbirine yakin hemsireler olmasinin sonucu etkiledigi
distintilebilir. Literatiir incelendiginde ¢alisma bulgumuzu desteler nitelikte calismalar

gorilmistiir (27, 29)
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Kaplan (2018)’m yaptig1 caligmada ise, cinsiyet, medeni durum, egitim durumu
degiskenlerinin hemsirelerin manevi destek algisi diizeylerinde anlamli farklilik olusturmadigi
belirtilmistir (25). Onkoloji hemsireleri ile yapilan bir ¢alismada ise bizim ¢aligmamizdan
farkl1 olarak, manevi bakim egitimi almis hemsirelerin manevi bakim ve manevi saglik
puanlarinin daha yiiksek oldugu goriilmistiir (32). Goriilen bu bulgu dogrultusunda,
hemsirelerin biitiinsel ve nitelikli bakim sunabilmesi i¢in manevi bakim konusunda egitim
almalarinin 6nemli oldugu goriilmektedir.

Kaplan (2018)’1n yaptig1 ¢alismada gen¢ hemsirelerin manevi destek algi diizeylerinin
yiiksek oldugu, hemsirelerin meslekte deneyim yili arttikga manevi destek algis1 diizeyinin
azaldig1 calismada gosterilmistir. Ozbasaran ve ark.’nin (2011) yapti1 calismada, egitim
diizeyi yliksek, gen¢ ve on yildan daha az calisan bekar hemsirelerin manevi bakim
duyarliliklar1 daha yiiksek bulunmustur (28). Calismalarda goriilen farkli sonucun, bizim
orneklemimizin aksine, degisik kategoride yas ve deneyim yili iceren hemsirelerin
bulunmasindan kaynakli oldugu disiiniilmektedir. Ayrica hemsirelik mesleginin caligsma
sartlar1 zor ve yipratict yanlarinin fazla oldugu da bilinmektedir. Bu baglamda, genc, bekar ve
meslekte deneyimleri az olan hemsirelerin manevi destek algilarinin yiiksek olmasinin
sebebinin, hemsirelerin meslegin olumsuz durumlarindan daha az etkilenmesi ile duygusal
olarak yipranmamis olabileceklerinden kaynaklandigi diisiiniilebilir. Yapilan bir calismada,
bekar olan hemsirelerin maneviyat ve manevi bakim algilama diizeyleri evli olan hemsirelere
gore anlamli olarak ytliksek bulunmustur (33). Calisma sonucunun bizim ¢aligmamizdan farkli
olmasinin sebebinin O6rneklem grubundaki hemsirelerin bekar ve evli hemsire sayisindaki
degisiklikten kaynaklandig1 diigiiniilebilir.

Calismamizda onkoloji biriminde calisan hemsirelerin O0liim kaygis1 diizeyleri ile
manevi destek algis1 diizeyleri arasinda negatif yonlii ve istatistiksel olarak anlamli iliski
oldugu saptanmistir. Calismamizin bu bulgusuna gore, onkoloji hemsirelerinin Sliimi
kabullenici yaklagimi arttik¢a hastalarin manevi destek ihtiyaglarini algilama diizeylerinin de
artt1g1 sdylenebilir. Manevi destek algis1 yiiksek olan bir hemsirenin yasanan kayiplarla ilgili
duydugu liziintii ile bas etmesinin daha kolay olmasi sebebiyle 6liim kaygilarinin daha diisiik
olabilecegi diistiniilmektedir. Bu baglamda, 6liim olgusu karsisinda kabullenici yaklagimda
olan hemsirenin hasta ve ailesine verdigi bakimin kalitesinin artacagi diistiniilmektedir.
Literatiir incelendiginde onkoloji hemsirelerinin 6liim kaygilar1 ve manevi destek algisi
diizeyleri arasindaki iligkiyi inceleyen c¢alismaya rastlanmamis olup, benzer nitelikte
caligmalar goriilmiistiir. Akdeniz Kudiibes ve ark.’nin (2021) hemsirelerin 6liime yonelik

tutumlarinin maneviyat ve manevi bakima etkisini ele alan bir ¢alisma yapmislardir.
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Bu c¢aligmadaki hemsirelerin %52'sinin 6liime karsi olumlu bakis agisina sahip oldugu,%
48'inin maneviyat ve manevi bakima yonelik olumlu tutuma sahip oldugu saptanmuistir.
Maneviyat ve Manevi Bakim Derecelendirme Olgegi toplam puani ile Oliime Karst Tutum
Olgegi toplam ve alt boyut puanlar: arasinda orta diizeyde bir iliski goriilmiistiir. Hemsirelerin
Oliime yonelik olumsuz tutumlarinin artmasiyla maneviyati algilama diizeylerinin de azaldig

saptanmistir (34).

Hemsirelik 6grencileri ile yapilan bir ¢alismada manevi bakim algilari ile 6liime yonelik
tutumlar1 arasinda bir iligski saptanmamistir (35). Giiney Kore’de yapilan bagka bir ¢alismada
ise kanser hastalarina bakim veren hemsirelerin maneviyat diizeyi diisiik olan hemsirelerde
olim kaygist ve tilkenmislik diizeyleri daha yiiksek olarak bulunmustur (36). Literatiirde
gorillen bu sonuglarin farkliligimin hemsirelerin degisik 6liim kaygi diizeyine sahip
olmalarmin degisik manevi algi olusturdugu, ayrica ¢aligmalarin farkli 6rneklem gruplar ve

farkl 6lgekler ile yapilmasindan kaynaklandig diistiniilmektedir.

Arastirmanin 2020 yilinda yeni kurulmus bir hastanede gergeklestirilmis olmasi,
dolayisiyla hemsire atamalarmin yeni yapilmis olmasi ve drneklemin sadece Istanbul ilinde
bulunan bir sehir hastanesinin onkoloji servislerinde ¢alisan hemsirelerin dahil edilmis olmasi

ile sinirhidir.

5. Sonug¢

Onkoloji hemsireleri 6lim kaygisini diisiik diizeyde yasayabilmektedir. Hemsirelerde
olim kaygis1 azaldik¢a hastalarin manevi destek gereksinimlerini algilama diizeyleri
artabilmektedir. Bu calismanin sonuglarmma goére hemsirelerin, 6liim kaygis1 azaldikca,
hastalarin manevi destek gereksinimlerini algilama diizeylerinin arttigi goriildi. Bu nedenle
manevi bakimin etkin verilebilmesi i¢in 6liim egitimleriyle birlikte 6liimciil hastaya biitiinciil
yaklagim ile manevi bakim gibi konular interaktif egitim yontemi ile diizenli olarak verilmesi
onerilmektedir ve Sliimciil hastanin bakimina iliskin hizmet ici egitimler diizenli periyotlar
halinde planlanmalidir. Literatiirde iki degiskeninin incelendigi baska c¢alismaya
rastlanmamistir. Bu ¢alisma onkoloji kliniklerinde biiyiik bir 6zveriyle ¢alisan hemsirelerin
olim kaygist ve manevi destek algisi diizeyleri arasindaki iliskiyi gostermesi agisindan
onemli c¢iktilar saglamaktadir. Bu calismada 6rneklemin sayisinin sinirli olmasi nedeniyle
yapilacak diger aragtirmalarin farkli illerde daha genis kapsamli 6rneklem ile yapilmasi

Onerilmektedir.
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Tesekkiir
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Arastirma Makalesi / Research Article

Amator Erkek Basketbol Oyuncularinda Tiim Viicut Vibrasyon
Egzersizlerinin Spor Performansi Uzerine Etkisi
The Effect of Whole-Body Vibration on Sports Performance in
Amateur Male Basketball Players

Pinar VAN DER VEER2” Kiibra KARDESY2, Cemre BUYUKY, Pervin TANRIVERDI?, Lamia MATRANZ,
Youssef ATTAR!?

Listinye Universitesi, Saglik Bilimleri Fakiiltesi, Fizyoterapi ve Rehabilitasyon Boliimii, istanbul, Tiirkiye
%jstanbul Universitesi-Cerrahpasa, Lisansiistii Egitim Enstitiisii, Istanbul, Tiirkiye

0z

Basketbol, oyuncularin spor ile iligkili 6zel beceri ve yeteneklere sahip olmasini gerektiren bir spor dalidir.
Fiziksel performansi gelistirmek i¢in tiim viicut vibrasyonunun (TVV) atletler iizerindeki etkisi arastirilmig ancak
bunun basketbol oyuncularinin 1sinma programina eklediginde ortaya ¢ikan etkisi yeterince incelenmemistir. Bu
calismada, 1sinma programina eklenen TVV aleti ile yapilan egzersizlerin, amatdr basketbol oyuncularinin
performansini olusturan kuvvet, endurans, ziplama, ¢eviklik, hiz ve basketbola 6zgli sut performansi gibi
parametrelere olan etkisini arastirmak amaglanmistir. Calismaya yas ortalamalart 19,59 olan 17 amatér erkek
basketbol oyuncusu dahil edildi. Katilimcilarin sosyodemografik bilgileri ve antropometrik dlgiimleri kaydedildi.
Sporcularin alt ekstremite kas kuvveti handheld dinamometre ve vertikal sigrama testi, esneklikleri otur uzan testi,
enduranslar1 Beiring Sorenson testi, ¢eviklikleri T testi, hizlar1 10 metre sprint testi, isabetleri AAHPERD sut
performans testi ve kavrama kuvvetleri jamar ile 6l¢iildii. Basketbolcular, 4 hafta boyunca, rutin 1sinma
programina eklenen TVV ile squat, smav ve lunge egzersizlerini yaptilar. Uygulanan 4 haftalik program
sonrasinda TVV’nin quadriceps femoris (p=0,001), tibialis anterior (p=0,002), gluteus maximus (p=0,019),
gluteus medius (p=0,003), gastrosoleus (p=0,006), rectus abdominis (p=0,040) ve el kavrama (p=0,006)
kuvvetlerini arttirdigi bulundu. TVV’nin performansi gosteren T testi (p=0,047), vertikal ziplama (p=0,008) ve Y
denge testi (sol posteriolateral p=0,008, sag posteriomedial p= 0,019) sonuglarina da anlamli katkis1 olurken
esneklik, endurans, hiz ve basketbola 6zgii sut performansi sonuglarina etkisi goriilmedi (p>0,05). Calisgmamizin
sonucunda TVV’nin kas kuvvetine etkisi goriilirken basketbola 6zgili performansa ait degerleri gelistirmedigi

gosterilmigtir. Bu nedenle TVV’nin performansa uzun siireli etkisinin aragtiritlmasi gerekmektedir.
Anahtar Kelimeler: Basketbol, Ceviklik, Egzersiz, Isnma

ABSTRACT

Basketball is a sport that requires players to have special skills and abilities. The effect of whole-body vibration
(WBYV) on athletes to improve physical performance has been researched. Still, there is not enough evidence in
the literature investigating the effect of WBV being added to basketball players' warm-up program. This study
aimed to investigate the effect of exercises performed with a whole-body vibration device added to the warm-up
program on parameters such as speed, agility, strength, endurance, jumping, accuracy, and proprioception that
constitute the performance of amateur basketball players. 17 amateur male basketball players with an average age
of 19.59 years were included in the study. Sociodemographic information and anthropometric measurements of
the participants were recorded. The athletes' lower extremity muscle strength was measured with a handheld
dynamometer and vertical jump test, endurance was measured with the Beiring Sorenson test, agility was
measured with the T-test, speed was measured with the 10-meter sprint test, accuracy was measured with the
AAHPERD shooting performance test, grip strength was measured with the Jamar. Basketball players performed
squats, push-ups, and lunges with WBYV devices in addition to their warm-up program for 4 weeks. After the 4-
week program, WBYV was observed to increase the quadriceps femoris (p=0.001), tibialis anterior (p=0.002),
gluteus maximus (p=0.019), gluteus medius (p=0.003), gastrocnemius-soleus (p=0.006), rectus abdominis
(p=0.040) and hand grip (p=0.006) muscle strength. No acute effect of WBV on specific basketball performance
results was observed (p>0.05). As a result, it was shown that while WBYV had an effect on muscle strength, it did
not improve performance skills. Therefore, the long-term effect of WBYV on performance needs to be investigated.

Keywords: Agility, Basketball, Exercise, Warm-Up
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1. Giris

Basketbol, potaya yonelmek ve bir atis1 engellemek igin yapilan yatay hareketler (sprintler
ve yon degisiklikleri), dikey hareketler (ziplama atiglar1 ve ribauntlar) ve bu iki hareketin
kombinasyonlarini igeren hareketlerden olusan en hizli takim sporlarindan biridir (1). Bu
hareketler basketbolcunun hizi, ¢evikligi, kuvveti, dengesi ve enduransi gibi performans
kriterlerinden etkilenir ve bu kriterlerin iyilesmesi takimin ve sporcunun basarisini arttirir (2).
Basketbol oyuncularinin yiiksek giic ve ceviklige sahip olabilmesi i¢in antrenmanlarda
performansi gelistirmeye yonelik beceriler lizerine odaklanilir. Bu nedenle antrenman, 1sinma
ve soguma programlari literatiirdeki yeni kanitlarla siirekli giincellenmekte ve performans
arttirict yeni yontemler arastirilmaktadir.

Statik veya dinamik kosullarda egzersiz sirasinda tiim viicuda mekanik vibrasyonun
uygulamasi teknigi olan tiim viicut vibrasyonu (TVV), mekaniksel titresimlerle miyotatik
reflekse neden olur, kemik olusumunu uyarir, kan damarlarinda vazodilasyon gelisir, oksijen
alimimi artar, testosteron ve biiylime hormonu salinimi artar, kortizol konsantrasyonlarinda
azalir, kas i¢i sicaklik ve esnekligin artmasi gibi etkiler gdstermesinden dolay1 son yillarda
saglikli bireylerde fiziksel performansin arttirllmasinda alternatif bir ydntem olarak
kullanilmaya baglanmistir (3). Cesitli calismalar, TVV’nin patlayici giig, sprint performansi,
sicrama yetenegi ve ¢evikligi gelistirdigini gostermekle birlikte ¢alisma sonuglarinda biiyiik
farkliliklar oldugu goriilmistiir (4-6). Bu farkliliklar egzersiz protokollerindeki farkliliklardan
(seanslarin sayisi, siiresi, egzersiz ¢esitleri vb.), TVV seanslarinin 6zelliklerinden (vibrasyon
frekans1 ve stiresi vb.) ve bireysel farkliliklardan kaynaklanmaktadir (7,8).

TVV ile ilgili arastirmalar genelde, 8 hafta veya daha kisa siireli TVV antrenman
programlarinin ¢esitli spor dallarinda sporcularin fiziksel performansi tizerindeki etkilerine
odaklanmaktadir (4,9). Calisma sonuglarinda 30 saniye boyunca uygulanan TVV
uygulamasinin sigrama performansinm gelistirdigi (10), 4 dakikalik TVV uygulama sonrasi alt
ekstremite ekstansiyon kuvvetinde artis saglandigi goriilmistiir (11). Ancak bazi ¢alismalar ise
TVV uygulamasinin maksimal izometrik kuvvet degerlerinde diisiise sebep oldugunu (12) ve
baz1 performans parametreler tizerinde ise akut etkisinin negatif yonde oldugunu bulmustur
(13). Bu nedenle TVV’nin sporcularda patlayici giicii gelistirmek i¢in kullanilabilecegi
bildirilse de, spor performans: arttirip arttiramayacag ile ilgili bilgiler netlik kazanmamigtir
(14).
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Isinma programina eklenen TVV antrenmanlarinin spor performansinda meydana
getirebilecegi etkiler ile ilgili calismalar sinirlidir ve TVV'nin basketbol gibi patlayict giig
iceren sporlarda fiziksel performansi artirmaya yonelik etkili ve tamamlayici bir antrenman
yontemi olup olmadigi sorgulanmalidir (15). Bu bilgiler 1s18inda ¢alismamizda, TVV'nin
1sinma programina dahil edilmesinin, amator basketbol oyuncularmin spor peformansini
etkileyen hiz, ¢eviklik, kuvvet, endurans, ziplama, denge, sut isabeti gibi parametrelere olan

etkisini arastirmaktir.
2. Gerec ve Yontem

Bu galisma Aralik 2022 ile Mayis 2023 tarihleri arasinda istinye Universitesi Fizyoterapi
ve Rehabilitasyon Béliimii yiiriitiiciiliigiinde, Istinye Universitesi Erkek Basketbol Takimi
oyunculari ile yapilmistir. Calismaya dahil edilen tiim katilimcilardan ¢alisma baslangicinda
bilgilendirilmis onam alinmustir. Calisma, Istinye Universitesi Klinik Arastirmalar Etik Kurulu
tarafindan 22-145 protokol numarasi ile onaylanmistir. Caligmaya 18 yas ve iizerinde olup en
az 1 yildir amator olarak basketbol oynayan sporcular dahil edilmistir. Son 1 yilda alt
ekstremite sakatliklart gegirmis ve kronik hastaliga sahip olan kisiler ise c¢alismadan
dislanmigtir. Aragtirma etik standartlara ve Helsinki Deklarasyonuna uygun sekilde
yuriitilmistir. Calismaya dahil edilmesi gereken katilimer sayis1 G Power 3.1.9.7 programu ile
hesaplandi. Gii¢ %80, hata diizeyi 0.05 olarak belirlendi.

Yapilan gii¢ analizinde daha 6nce yapilan ¢alisma (16) referans alinarak dahil edilmesi
gereken kisi sayist 15 olarak hesaplandi.4 haftalik caligma siireci de g6z Oniinde

bulundurularak %10 c¢alismadan diisme orani1 ile toplam 17 katihmeci dahil edildi.

2.1. Prosediir

Basketbol takiminin uyguladig: rutin 1sinma programi Tablo 1’de gdsterilmis olup bu
programa TVV platformu iizerinde yapilacak 3 egzersiz (squat, lunge ve smav) eklenmistir.
Bu yeni 1sinma programi, 15 dakika stirmekte olup haftada 2 giin yapilan antrenmanlarda, 4
hafta boyunca uygulanmistir. TVV cihazi (DKN XG10 Pro Vibration Trainer, Ingiltere) 30Hz

frekansinda kullanilmistir.
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Tablo 1. Isinma Programi

Saha igerisinde hafif tempo kosu Saga sola hizli adim alma
Ayakta dizleri karina ¢ekerek ziplama ~Dinamik hamstring germe
Jumping Jack Dinamik iliopsoas germe

Kollari gogiisiin 6niinde gaprazlayip agma  Ayakta topuklari kalgaya degdirerek ziplama
Topu elde tutarak govde rotasyonu ile ileri ~ Topu bacaklarin arasindan gegirerek ileriye

dogru ziplama yuriime

2.2.Verilerin Toplanmasi ve Kullanilan Ol¢ekler

Katilimcilarin  sosyodemografik durumu, sosyodemografik degerlendirme formu ile
kaydedilmis ve katilimcilarin yas, cinsiyet, viicut Kitle indeksi, sigara ve alkol kullanimi,
basketbol oyun mevkisi, sakatlik ge¢misi ve amatdr basketbol oynama siiresi ile ilgili bilgiler
sorgulanmaistir.
2.2.1 Kas Kuvveti Olciimleri: Periferik kas kuvveti olarak kuadriceps, hamstring,
gastroknemius, soleus, gluteus maksimus, gluteus medius, tibialis anterior ve abdominal
kaslarin kuvveti manuel kas kuvveti 6l¢iim cihazi (Model 01165, Lafayette, IN, ABD) hand
held dinamometre ile kilogram (kg) cinsinden olgiilmiistiir. Katilimcilarin el kavramasi ise
jamar el dinamometresi ile degerlendirilmistir ve elde edilen degerlerin Newton (N) cinsinden
kaydedilmistir.
2.2.2 Biering Sorensen Testi (BST): BST, sirt ve kal¢a ekstansor kaslarinin izometrik
enduransini degerlendirir. Katilime1r govdesini spina iliaka anterior siiperiordan itibaren
yataktan sarkitarak yiiziistii yatar ve viicudu bacaklardan sabitlenir. Ellerini gogiiste
kenetleyerek, govdesini yere paralel tutmasi istenir ve hastanin paralelligin korundugu siire
kaydedilir (17,18).
2.2.3 Otur Uzan Testi: Hamstring, kuadriceps, gastroknemius, soleus kaslarinin kisalik-
esneklik degerlendirmesinde kullanilir. Katilimcilar ¢iplak ayakla, sehpaya ayak tabanlar1 ve
topuklar1 tamamen temas edecek sekilde pozisyonlanir. Sehpa iizerine yapistirilmis cetvel
boyunca kisinin uzanabildigi son nokta cm cinsinden kaydedilir (19).
2.2.4 Spor Performans Degerlendirmeleri
2.2.4.1 T Ceviklik Testi (T Testi): T testi, sporcularin yoniinii ne kadar hizli degistirebilecegini
Olcen bir ¢eviklik testidir. Sporcunun ileri ve geri hizinin yani sira yanal hizin1 da 6lgmek icin
tasarlanmigtir. Test oncesinde 2,5 ve 5 metre araliklarla yerlestirilmis koniler arasinda katilimc1

ileri ve yana dogru kosarak parkuru tamamlamalar ve tamamladiklar1 siire kaydedilir (20).
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2.2.4.2 10 Metre Sprint Testi: Baslangic noktasi ve bu noktanin 10 metre ilerisine konulan iki
koni arasinda sporcunun kosmasi istenir. Test 3 kere tekrarlanir ve her oyuncu, kosular arasinda
3-5 dakika dinlenir. Sporcunun tamamladigi en hizli siire kaydedilir (21).
2.2.4.3 Y Denge Testi (YDT): Dinamik dengeyi degerlendirmek i¢in kullanilan bu test YDT
platformu kullanilarak yapilir. Katilimcilar tek ayak iistiinde dururken diger ayagiyla anterior,
posteromedial ve posterolateral yonlere dengesi bozulmadan dokunabildigi en uzak noktalara
dokunur ve veriler cm cinsinden kaydedilir (22).
2.2.4.4 Dikey Sicrama Testi: Katilimcilarin alt ekstremite kas giiciinii degerlendirmek icin
kullanilir. Katilimeilar ayakta durma pozisyonu ile teste baslarlar ve dizlerini ve kalcalarini
biikerek ziplayabildikleri kadar yukari ziplayarak ziplama diregine degdikleri en iyi nokta
kaydedilir (23).
2.24.5 American Alliance for Health, Physical Education, Recreation & Dance
(AAHPERD) Basketbol Hizhi Sut Testi: AAHPERD Basketbol Sut Testi, basketbola 6zgii
teknik hareketler olan top siirme, pas verme, sut ve defansif hareketlerini degerlendirir.
Calismada genc basketbolcularin sut yeteneklerini 6lgmek icin bu testin hizli sut boliimii
kullanildi. Cembere 4,57 m uzaklikta 5 tane esit araliklarda atis noktalarini belirlenir ve sut
¢emberin orta noktasinin izdiisiimii hizasinda kullamlir. Tlk noktadan ¢embere sut atar, geri
donen topu alir, dripling yaparak diger atis noktasina gelir ve sut atar, 5 sut atma noktasinin her
birinden en az bir kez sut atmalidir. Bir dakika siiren bu testte her basarili atig i¢in 2 puan,
bagarili olmayan ¢gembere ¢arpip donen atiglarda 1 puan verilir (24).
2.2.5.Istatistiksel Analiz

Tiim istatistiksel analizler Statistical Package for Social Sciences (SPSS) paket programi
26.0 yazilimi kullanilarak yapilmustir. Istatistiksel anlamlilik diizeyi igin P degeri <0,05 olarak
kabul edilmistir. Tiim sayisal veriler ortalamatstandart sapma (SS), ve yiizde olarak ifade
edilmistir. Verilerin dagiliminin belirlenmesi i¢in Kolmogorov-Smirnov testi kullanilmis ve
analiz sonucunda verilerin normal dagilim géstermedigi goriilmistiir. Tedavi ncesi Ve sonrasi
karsilastirma non-parametrik testlerden Wilcoxon Testi ile degerlendirilmistir.

3.Bulgular

Calismaya 17 erkek amator basketbolcu katilmistir. Oyuncularin VKI degerleri ortalama
24,49+3,34 olup ortalama basketbol deneyimleri 9,35+2,47 yildir. Basketbolcularin %35,3
guard, %41,2’si forward, %23,5’1 pivot pozisyonlarinda oynamaktadir. Katilimcilarin

sosyodemografik verileri Tablo 2’de gosterilmistir.
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Tablo 2. Katilimcilarin Sosyodemografik Verileri

N (%)
Ort+SS
Yas (y1l) 19,59 +1,32
Kilo (kg) 85,76+13,33
Boy (cm) 186,94+7,36
VKI (kg/m?) 24,49+3,34
Sigara Kullanim
Evet 10 (%58,8)
Hayir 7 (%41,2)
Alkol Kullanim
Evet 11 (%64,7)
Hayir 6 (%35,3)
Pozisyonlari
Guard 6 (%35,3)
Forward 7 (%41,2)
Pivot 4 (%23,5)
Antrenman Sikhg (hafta/giin) 3,65+1,45
Basketbol Oynama Deneyimi (yil) 9,35+2,47

Ort=Ortalama; SS= Standart sapma.

Katilimcilara tedavi oncesi ilk dlglimleri yapilmis ve 4 haftalik uygulama sonrasinda
2.0l¢tim alinmistir. Oyuncularin kas kuvvetleri ve performans testlerinde iki 6l¢lim arasinda
fark Tablo 3’de gosterilmistir. Analiz sonuglarina gore oyuncularin abdominal, kuadriseps,
gastroknemius, tibialis anterior, gluteus maximus, gluteus medius ve el kavrama kas kuvvetleri

uygulama sonrasinda artmigtir. Performans testlerinden sadece T testi, vertikal ziplama testi ve

YDT olglimlerinde istatiksel olarak anlamli fark bulunmustur.

Tablo 3. Uygulama Oncesi ve Sonrasi Verilerin Karsilastirilmasi

1.01¢iim 2.0l¢iim p
Ort+SS Ort+SS
Kas Kuvveti (kg)
Abdominal 23,79+7,98 25,90+6,95 0,058*
Kuadriseps
Sag 34,13+10,87 40.59+9.73 0,008*
Sol 35,87+12,38 42,19+12,94  0,038*
Hamstring
Sag 29,80+9,35 32,08+7,10 0,086
Sol 29,52+9,75 29,40+8,80 0,515
Gastro-Soleus
Sag 27,36+7,79 30,7349,82 0,173
Sol 25,90+7,77 30,58+10,61  0,011*
Tibialis Ant
Sag 27,28+6,81 31,53+6,39 0,011*
Sol 27,05+5,56 30,29+6,76 0,008*
G. Maximus
Sag 23,29+7,21 25,95+8,97 0,015*
Sol 21,77+5,45 25,11+7,89 0,051*
G. Medius
Sag 19,44+5,44 25,45+7,90 0,008*
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Sol 20,01+5,46 25,924+7,17 0,008*
El Kavrama Kuvveti

Sag 45,18+10,46 50,36+9,72 0,011*

Sol 43,38+9,47 43,90+10,75 0,673
T Testi (sn) 7,53+0,79 7,16+0,50 0,047*
10 m Sprint Testi (sn) 2,12+0,22 1,97+0,22 0,086
Vertikal Ziplama testi 269,15+26,33 283,60+7,87  0,008*
(cm)
AAHPERD 14,67+3,33 15,70+3,43 0,944
BST (dk) 1,82+1,02 1,67+0,47 0,514
Otur-uzan Testi (cm) 26,70+11,06 26,10+11,77 0,172
Y Denge Testi (cm)
Anterior

Sag 91,67+20,29 95,73+£25,73 0,342

Sol 99,33+23,46 04,18+28,48 0,594
Posteriolateral

Sag 105,80+28,85 114,64+13,16 0,477

Sol 89,13+24,29 116,36+£22,73 0,008*
Posteriomedial

Sag 85,13+£26,27 113,91+18,17 0,019*

Sol 89,27+31,11 111,09+21,46 0,097

Wilcoxon Test; *p<0.05; Ort=Ortalama; SS= Standart sapma.

4, Tartisma

Calismamizda basketbolcularin rutin 1sinma programina eklenen TVV’nin kas kuvveti,
kavrama kuvveti, endurans, esneklik gibi temel fiziksel parametrelere ek olarak sigrama,
ceviklik, hiz ve sut atma sportif performans: etkisi degerlendirilmistir. Elde edilen sonuglar
TVV’nin kas kuvveti ve el kavrama kuvvetlerini arttirdigimi gostermektedir. Ek olarak
TVV’nin ¢eviklik, vertikal ziplama ve denge sonuglarina da anlamli katkis1 olurken esneklik,
endurans, hiz ve basketbola 6zgli sut performansi lizerine istatistiksel olarak anlamli etkisi
goriilmemistir.

TVV’nin kas kuvveti tlizerindeki etkilerinin incelendigi ¢alismalarda farkli sonuclar elde
edildigi soylenebilir. 8 hafta siire ile uygulanan TVV antrenmaninin alt ekstremite kas
kuvvetine etkilerinin incelendigi bir ¢aligmada anlamli artis tespit edilmistir (16). Ancak
TVV’nin kas mimarisi {izerindeki etkilerinin incelendigi bir diger ¢alismada 8 haftalik TVV
sonrasi rektus femoris kasi fasikiil uzunlugunda artis olmasina karsin kas kuvvetinde anlamli
bir farklilik goriilmemistir (25). Karatrantou ve ark. ise 16 seanslik TVV antrenmaninin kontrol
grubuna kiyasla diz ekstansor kas kuvvetini, vertikal sigcramayr ve esnekligi gelistirdigini
belirtmistir (26). Aksine, geleneksel sprint antrenman programina 5 hafta TVV eklenmis baska

bir ¢alismada diz ekstansor kaslarinda herhangi bir gelisme elde edilememistir (27).
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Literatiirdeki sonuglarla benzer sekilde ¢alismamizda elde ettigimiz veriler 1sinma programina
eklenen TVV’nin kas kuvvetinde anlamli artisa katkida bulundugu ancak hamstring kas
kuvvetindeki farkin istatistiksel olarak anlamli olmadigini gostermektedir. S6z konusu bu
farkin TVV tizerinde yapilan dinamik egzersizlerle ilgili oldugu distinilebilir.

TVV’nin kavrama kuvveti tizerindeki etkileri ile ¢alismalar ise oldukg¢a sinirlidir. 12 dagci
ile yapilan bir ¢alismada TVV’nin kavrama kuvveti ve iist ekstremite performansina etkisi
arastirilmig ancak kavrama kuvveti tizerinde anlamli iyilesme elde edilemedigi belirtilmistir
(28). 28 saglikli katilimcinin dahil edildigi ilgili randomize kontrollii bir ¢calismada 2 seanslik
TVV’nin dominant taraf el kavrama kuvvetinde artisa neden oldugu goriiliirken kontralateral
tarafta herhangi bir artis elde edilmemistir (29). Calismamizda katilimcilarin %77’si sag el
dominanttir ve literatiire benzer olarak TVV uygulamasi sonrast dominant olan sag elin
kavrama kuvvetinde anlamli artis oldugu goriilmistiir.

Calismamizdan elde ettigimiz sonuglar TVV’nin govde ekstansor kaslarinin enduransi
iizerinde anlamli bir etkisinin olmadigin1 ortaya koymaktadir. Literatiire gore farkli
frekanslarda TVV’nin govde ekstansor kaslarinin kuvveti ve enduransi tizerindeki etkileri de
farkli olmaktadir. Konuyla ilgili saglikli yetiskinlerle yapilan bir ¢alismada diisiik frekansh
TVV’nin govde ekstansor enduransini arttirdigi, ancak yiiksek frekansli TVV’nin govde
ekstansor kaslarinin enduransini azaltti belirtilmistir (30). Bu sonugtan hareketle TVV nin
govde ekstansor kaslarinin kuvveti ve enduransi iizerindeki etkilerinin daha agik ortaya
konmasi i¢in farkli frekanslarda yapilan TVV antrenmanlarimin karsilastirilmas: faydal
olabilir.

TVV’nin esneklik tizerindeki etkilerinin incelendigi ¢calismalara bakildiginda basit ve kolay
uygulanabilirligi nedeniyle otur ve uzan testinin en yaygin kullanilan test oldugu goriilmektedir
(31). Dallas ve ark., tek basmna statik germeye kiyasla, statik germe ile birlikte TVV
protokoliinii kullanarak otur uzan testinde daha iyi sonuglar elde edildigini ortaya koymustur
(32). Aksine, yapilan bir baska calismadan elde edilen bulgular statik germeye eklenen
TVV’nin esneklige anlamli bir katkisinin olmadig1 yoniindedir (33). Bu farklilik uygulanan
vibrasyonun frekansi, genligi, siiresi ve dinlenme aralig gibi vibrasyon protokoliindeki bir¢ok
faktore baglidir ve katilimeilarin bireysel farkliliklarindan kaynaklaniyor olabilir. Bu faktorler
TVV’nin esneklik tizerindeki kalic1 etkilerinde 6nemli bir rol oynayabilir.

Genel olarak, TVV'nin geleneksel egzersiz egitimi ile kiyaslandigi caligmalardan elde
edilen sonuglar TVV’nin c¢eviklik, sicrama, sprint ve denge gibi performansa dayali
paramerelerde artisa sebep oldugunu gostermektedir (34,35). Calismamizda elde edilen

sonuglar ile literatiirdekine benzer sekilde vertikal sigrama performansinin TVV ile arttig
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gosterilmistir. Takanashi ve ark. tarafindan 2019 yilinda 14 sporcu ile yapilan bir ¢caligmada
TVV uygulanan grupta vertikal ziplama yeteneginde anlamli iyilesmeler oldugu goriilmiistiir
(16). Issurin ve ark.(36) ve Rehn ve ark. (37) tarafindan yapilan iki farkli derleme de benzer
sekilde TVV antrenmani sonrasinda sigrama ylksekliginde iyilesmeler oldugunu
gostermektedir. TVV’nin 1sinma programina dahil edildigi futbolcularla yapilan bir ¢alismada
sportif performans ziplama, 15 metre sprint ve T testi degerlendirilmis ve ¢alismadan elde
edilen sonuglar TVV’nin 0dlgiilen performans parametrelerinde anlamli iyilesmeye katkida
bulundugunu gostermistir (38). Voleybolcularda yapila benzer bir ¢alismada da TVV’nin
voleybola 6zgii performansa olan akut etkisi blok ¢eviklik testi, 10 metre sprint testi, T testi ve
sigrama testi degerlendirilmis ve TVV’nin 1sinma antrenmanina eklenmesinin voleybolcularin
teknigini ve fiziksel kondisyonunu gelistirebilecegi ortaya konmustur (39). Ote yandan
Cochrane ve ark. 9 seanslik TVV antrenmaninin elit olmayan sporcularda sigrama, sprint hizi
ve g¢eviklik performansini artirmadigini gostermistir (40). Benzer sekilde gévde kaslarinin
kuvvetlendirme programma TVV’nin eklenmesine odaklanan randomize kontrolii bir
calismada TVV protokoliiniin, govde ekstansor izometrik kuvveti, sigrama ve denge lizerinde
anlamli bir etkisinin olmadigin1 ortaya koymustur (39)

Son yillarda 1sinma egzersizi olarak TVV nin kullanimi giderek yayginlagmaktadir. Ancak
literatiir incelendiginde TVV’nin 1sinma programina eklenmesinin basketbol gibi sporlarda
fiziksel performansi artirmaya yonelik etkisi ile ilgili bilgiler net degildir. Bu ¢alismanin {istiin
yonii kuvvet, endurans ve esneklik gibi temel fiziksel parametrelerin disinda sprint, ¢eviklik,
ziplama ve sut atma hizi gibi basketbola 6zgii performans parametrelerinin de degerlendirilmis
olmasidir. Ancak c¢alismamizda bazi limitasyonlar mevcuttur. Bunlardan bir tanesi
kontrol/karsilagtirma grubunun eksikligidir. Calismadaki tiim katilimcilarin erkek olmasi
nedeniyle, TVV’nin kadin ve erkek sporcularin performans: iizerine etkileri
karsilagtirillamamistir.  Ayrica uygulama siiresinin 4 hafta siirmesi nedeniyle TVV
uygulamasinin performans iizerine uzun dénem etkileri bilinmemektedir.

5. Sonug¢

Calisma sonucunda, geng¢ basketbolcularin rutin 1sinma antrenmanlar1 sirasinda yapilan
TVV egzersizlerinin, kas kuvveti, kavrama kuvveti, ¢eviklik ve denge iizerinde olumlu etkileri
oldugu bulunmustur. Ote yandan 4 haftalik TVV uygulamasinin basketbol performansina ait
degerleri gelistirmede yeterli olmadig1 goriilmiistiir. Bu alternatif 1sitnma y6ntemi sporcularin
performans parametrelerinin daha iyilesmesine katkida bulunabilir ancak performans tizerinde

uzun vadeli etkileri daha biiyiik bir grupta degerlendirilmelidir.
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Adélesanlarda Beslenme Egitiminin Akdeniz Diyeti Kalite indeksi
(KIDMED) Uzerine Etkisi
Nutrition Education’s Impact on Mediterranean Diet Quality Index
(KIDMED) Among Adolescents

Cem ZEYBEK!*, Binnur OKAN BAKIR?

lHalig Universitesi, Saglik Bilimleri Fakiiltesi, Beslenme ve Diyetetik Boliimii, Istanbul, Tirkiye

2Yeditepe Universitesi, Saglik Bilimleri Fakiiltesi, Beslenme ve Diyetetik Boliimii, Istanbul, Tiirkiye

oz

Bu caligma, teori temelli beslenme egitiminin addlesanlarin Akdeniz diyetine uyumuna etkisini incelemek
amaciyla gergeklestirilmistir. Caligmaya Balikesir’deki bir ortaokulda 6grenim gérmekte olan, 11 ila 14 yas
araligindaki (ortalama yas 12.5 yil) 40 goniillii adélesan katilmistir. Caligma 19 Subat 2020 ile 22 Mayis 2020
tarihleri arasinda gergeklestirilmistir. Katilimeilarin Akdeniz diyetine olan uyumlarmi degerlendirmek igin
Akdeniz Diyeti Kalite Indeksi (KIDMED) kullanilmigtir. Arastirmada uygulanan miidahale, teori temelli bir
beslenme egitimi seklinde planlanmis ve bir kez uygulanmistir. Tiirkiye Beslenme Rehberi 2015 esas alinarak
hazirlanmigtir olan beslenme egitimi miidahalenin temelinde sosyal biligsel kuram yer almaktadir. Egitim
bilgisayar tizerinden sunum seklinde verilmistir. Miidahale sonrasinda katilimcilarmm KIDMED skorlarinda
anlamli bir artis saptanmustir (p<0.05). Miidahale, katilimcilarin kahvalti yapma aligkanlig1 iizerinde anlamli
degisiklik saglamay1 basarmustir (p<0.05). Sonu¢ olarak yapilan caligma teori temelli beslenme egitimi
miidahalesinin addlesanlarin Akdeniz diyetine olan uyumlarinin arttiritlmasinda etkili oldugunu ortaya koymustur.
Dolayisiyla zaman ve mali agidan avantajli olan bu yontem, addlesan popiilasyonun sagligini koruma ve
gelistirmede bir alternatif olarak kullanilabilir. Ileride uygulanacak beslenme egitimi miidahalelerinin sikliginin
arttirilmasi, kapsaminin genisletilmesi ya da siirece saglik ¢alisanlariin ve ebeveynlerin dahil edilmesi ile bu
etkinin artacagi distiniilmektedir.

Anahtar Kelimeler: Addlesan, Beslenme Egitimi Miidahalesi, KIDMED.

ABSTRACT

This study was conducted to evaluate the effect of a theory-based nutrition education on adolescents’
Mediterranean diet (MeD) adherence. Study was conducted with 40 voluntary adolescents aged between 11 to 14
years (mean age 12.5 years) in a middle school in Balikesir, Turkey. Mediterranean Diet Quality Index
(KIDMED) was used to evaluate adolescent’s MeD adherence. The intervention implemented in the study was
planned as a theory-based nutrition education and was implemented once. The nutrition education program was
prepared based on Turkey Nutrition Guidelines 2015. Social Cognitive Theory was the theoretical framework of
the intervention. The intervention has been given via a computer-based presentation assistance. There was an
increase in KIDMED scores after intervention which was statistically significant (p<0.05). The intervention
achieved a significant improvement in the regular breakfast habits (p<0.05). As a result, the study revealed that
theory-based nutrition education intervention was effective in increasing adolescents' adherance to the MeD.
Therefore, this method, which is advantageous in terms of time and finance, can be used as an alternative to
protect and improve the health of the adolescent population. It is thought that this effect will be strengthened by
increasing the frequency of future nutrition education interventions, expanding their scope, or involving health
professionals and parents in the process.

Keywords: Adolescence, KIDMED, Nutrition Education Intervention.
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1.Introduction

The Mediterranean diet (MeD) can be defined as increased consumption of plant originated
foods including nuts, vegetables, unrefined natural cereals and fruits, moderate-to-high intakes of
seafood and fish, minimized consumption of red meat and high-fat dairy products and plenty of olive
oil consumption as main source of daily fat (1).

It is believed that impairment in MeD adherence, in parallel to adopting a Western dietary
pattern in the Mediterranean Countries, might be responsible for the increasing incidence of chronic

diseases since childhood (2).

Higher adherence to MeD has numerous beneficial effects on cognitive health (3-5),
cardiovascular diseases (CVDs) (6-8), various cancers (9-11), obesity (12—14) and musculoskeletal
health (15-17). Developing healthy eating habits at early ages has significant positive potency on
healthy growth & development and those habits tends to be transferred to later periods of life (18,19).

Mediterranean Diet Quality Index (KIDMED) comprises the main principles of the MeD and
accepted as a rapid and valid tool in terms of MeD adherence evaluation (20). A case study from
Turkey showed that there is a significant association between participants nutritional knowledge and
their adherence to the MeD (21). Several nutrition education programs are previously used for an
improvement in nutrition knowledge and a modification on dietary patterns of children’s and
adolescents’ (22-25).

Nutritional knowledge of an individual is directly related with his/her nutritional choices (22).
Providing right nutritional knowledge and introducing decent nutritional habits to children while they
are young are quite important for their future nutritional preferences (26). A 8 month healthy school
transformation program conducted with 628 adolescents also shown that nutrition knowledge is an
important predictor of the healthy eating behavior (27). Studies also supports that eating patterns and
habits developed during adolescence and childhood tends to track into adulthood (28,29). It is
possible to find other school based nutritional education interventions in literature which improved
children’s nutrition knowledge or behavior (23-25). Dean et al.’s meta-analysis from 2015 which
compiled data from 49 studies (38001 children in total from 13 different countries) about school based
healthy eating intervention, shown that enhanced curriculum approaches (Exclusive nutrition

education applications beyond existing curriculum delivered by teachers.) are more dominantly used
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in this particular matter. According to this meta-analysis, enhanced curriculum strategies have
minimal influence on total energy and sugar consumption reduction but results emphasize that
enhanced curriculum intervention strategies are capable of improving children’s nutritional

knowledge and fruits and vegetable consumption preferences (30).

We aimed to evaluate the effects of theory-based nutrition education on adolescent’s MeD

adherence.

2. Materials and Methods

2.1.Participants

Ethical approval (date and number: 06.11.2019, 1115) obtained from Yeditepe University
Clinical Research Ethical Committee. Additional permissions were taken from Ministry of National
Education and students and their parents were informed about the study and only voluntary students
included for the study after a written informed consent form. The study was carried out in a voluntary
middle school located in Balikesir, Turkey. Minimum sample size was calculated via sample size
calculation formula for known population by using power analysis statistical software package
version 3.1 (SAS Institute, Cary, NC, Calculated using USA). According to this calculation, it was
calculated that 39 participants should be included in the study, with a 95% confidence interval, alpha
0.05 and 80% power, and an effect size of 1.9 was predicted. 40 of 46 registered students volunteered
to attend the study, which was higher than the minimum sample size. None of the volunteers had a

medical condition which requires a specialized nutrition program.

2.2.Data Collection

Data was collected between 18th of February 2020 to 22nd of May 2020. Maternal education,
sex, physical activity, age and sedentary behaviors were questioned with a self-administered
questionnaire; academic performance was evaluated based on participant’s grade point average
(GPA). Participant’s body weight was measured with a portable, 0.1kg sensible scale; height was
measured with a non-flexible measuring tape while participants lean against the wall, their feet next
to each other and their hand in frontal plane. AnthroPlus© software was used to calculate and classify
participant’s percentiles according to their age in accordance with WHO.

At the first visit, voluntary consent forms were given to the school’s administration and school
transmitted them to the parents. At the second visit, participants with the written informed consent
form answered the socio-demographical form and KIDMED questionnaire, then anthropometric
measurements were performed and they attended to the nutrition education designed for this study.

Final visit designed to be carried out 3 weeks after the second visit but due to isolation protocols
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(COVID-19), online surveys was created and send out to the participants via school administration.
All information from 1st and 2nd visits obtained via face-to-face interviews during class hours when
both the researcher and teachers were present at the classroom.

KIDMED index, which has also been validated among Turkish adolescents (31, 32) was used
in the evaluation of adherence to the MeD. Index was built on the major principles of Mediterranean
dietary pattern plus that factors could impair the dietary pattern and included 16 yes/no questions in
which an adherence score ranged between 0 to 12. Scores > 8 are excepted as optimal adherence; 4-
7 excepted as an average adherence (needed to be improved); and < 3 excepted as a very low
adherence (20).

Participants’ sedentary behavior and physical activity were evaluated based on Turkey Physical
Activity Guideline 2014 (33). According to the guideline; screen time is a term used for activities
done in front of a screen, such as watching TV, working on a computer, or playing video games.
Participants who have a screen time > 2 hours/day were considered to have overly excessive sedentary
behavior; 1 to 2 hours/day as excessive sedentary behavior; and <1 hour/day as normal. Participants
were divided in to 4 groups regarding their daily physical activity. 1st group was assigned for
participants who does not perform any kind of physical activity and 2nd group was assigned for
participants who perform less than 60 minutes moderate to vigorous physical activity and both 1st
and 2nd groups were considered to have an inadequate physical activity level. Participants who
perform 60 minutes moderate to vigorous physical activity has been located into 3rd group and
considered to have an adequate physical activity level. 4th group included participants who perform
more than 60 minutes moderate to vigorous physical activity daily and considered to have an adequate

physical activity level which generates additional health benefits (33).

2.3.Nutrition Education Intervention

Nutrition education intervention was designed as a theory-based program which focuses on the
KIDMED index’s questions. Definitions of macronutrients, micronutrients and food groups,
information about their sources, their effect on individual health, portion sizes and recommended
quantities for each food group was explained to the participants. Turkey Nutrition Guidelines 2015
(34) was used as a primary source in constitution of the intervention implemented via a computer-
based presentation assistance (Microsoft, PowerPoint®) with an approximate 60 minutes of duration

and consisted of related images rather than long and elusive sentences.
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2.4. Statistical Analysis

Participants’ demographic characteristics are shown as means with standard deviations or
percentages. Independent-samples t test was used in determination of differences between sexes for
continuous variables. Paired samples t test was used to evaluate the effect of the intervention on MeD
adherence score (KIDMED score). Partial correlations were used to analyze the relationship between
KIDEMED scores and school success after controlling body mass index (BMI), age and screen time.
The McNemar test was used to assess the effect of the intervention regarding to the answers given to
each question before and after the intervention. One Way ANOVA was used to determine the
relationship between KIDMED score & physical activity and KIDMED score &body weight status.

A p-value less than 0.05 considered to be statistically significant.
3.Results

Amongst the study population, 52.5% of them were boys and 47.5% were girls. Thirty-seven
(92.5%) of the participants’ mothers were primary school graduate. High school and university
graduate maternal education status was 2.5% and 5% respectively. 5% of the participants were
unsuccessful, 40% of them were successful, 22.5% of them were rewarded with certificate of
achievement and 32.5% of them rewarded with certificate of higher achievement according to their

academic success.

Eighteen participants (45%) stated that they do not perform any moderate to vigorous physical
activity. 25% of the study population had inadequate physical activity whereas 10% of them had
adequate physical activity and 20% of them had above adequate physical activity. Regarding screen
time only one participant (2.5%) fitted the requirements, 15% of the participants had excessive screen
time and 82.5% of them had highly excessive screen time. 5 participants (12.5%) were obese, 7
(17.5%) were overweight, 23 (57.5%) were at normal body weight, 3 (7.5%) were thin and 2 (5%)

were severely thin. Table 1 represents demographic characteristics of the study population.

Table 1. Demographic characteristics of the participants

Frequency (n) Percentage (%)
Sex
Male 19 47.5
Female 21 52.5
Total 40 100.0
Maternal Education
Primary School Graduate 37 92.5
High School Graduate 1 25
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University Graduate 2 5.0
Total 40 100.0
Academic Success

Unsuccessful 2 5.0
Successful 16 40.0
Certificate of Achievement 9 22.5
Certificate of High Achievement 13 32.5
Total 40 100.0
Physical Activity

None 18 45.0
Inadequate 10 25.0
Adequate 4 10.0
Above Adequate 8 20.0
Total 40 100.0
Screen Time

Normal (<1hr/day) 1 25
Excessive (1-2hr/day) 6 15.0
Highly Excessive (>2hr/day) 33 82.5
Total 40 100.0
Z-Score

Obese 5 12.5
Overweight 7 175
Normal 23 57.5
Thin 3 7.5
Severe Thin 2 5.0
Total 40 100.0

Regarding KIDMED scores, participants in adequate physical activity and above adequate
physical activity groups were combined and evaluated as one group to create more evenly distributed
analyze. No statistically significant difference found between groups as determined by one-way
ANOVA (p=0.068), Table 2. Groups for obese & overweight participants and thin & severe thin
participants combined and evaluated as one group to create more evenly distributed analyze. No
statistically significant difference found between groups as determined by one-way ANOVA (p =
0.405), Table 3.


https://tureng.com/en/turkish-english/certificate%20of%20achievement
https://tureng.com/en/turkish-english/certificate%20of%20high%20achievement
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Table 2. Descriptive statistics of KIDMED score according to physical activity

n Mean Std. 95% Confidence Interval for Mean | Minimum | Maximum
Deviation | Lower Bound Upper Bound
None 18 5,17 2,31 4,02 6,31 1,00 9,00
Inadequate 10 5,6 1,84 4,28 6,91 4,00 9,00
Adequate&Above 12 7 1,86 5,82 8,18 3,00 9,00
Adequate
Total 40 5,83 2,17 5,13 6,52 1,00 9,00

Table 3. Descriptive statistics of KIDMED score according to body weight status

n Mean Std. 95% Confidence Interval for Minimum Maximum
Deviation Mean
Lower Bound | Upper Bound
Obese & Overweight | 12 5,58 1,93 4,36 6,80 3,00 9,00
Normal 23 6,17 2,06 5,28 7,06 3,00 9,00
Thin & Severe Thin 5 4.8 3,19 0,83 8,77 1,00 9,00
Total 40 5,82 2,17 5,13 6,52 1,00 9,00

A correlation analyze was performed to determine the relationship between participant's
KIDMED score and school success after controlling for age, BMI and screen time. As stated
at the Table 4, there was a negative partial correlation between KIDMED score (5.82 + 2.17)
and school success (73.19 + 15.46) after adjusting for age (12.5 + 1.1 years); BMI (19.29 + 4.7
kg/m?); and screentime (290 + 165 minutes) which was not statistically significant (p = 0.219).

Table 4. Relationship between participant's KIDMED score and school success after

controlling for age, BMI and screen time.

Control Variables School success KIDMED
score
Correlation 1,000 -,207
School success Significance . 219
Age & Screen time & BMI
df 0 35
KIDMED score | Correlation -,207 1,000
Significance ,219

df 35 0
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Any answer, which will lead a positive health outcome, considered an affirmative answer. For
11 questions in total frequencies of affirmative answers increased after the intervention. Those
questions (Q) were aimed to investigate different eating habits such as having a breakfast (Q1) which
increased from 57.5% to 80%; avoiding consumption of commercially baked products at breakfast
(Q4) which increased from 22.5% to 35%. Consumption of 2 glasses of milk/yogurt or 40 grams of
cheese daily (Q7) increased from 60% to 70%. Consumption of a second fruit daily (Q8) increased
from 57.5% to 70%; consumption of cooked or fresh vegetables more than once daily (Q9) increased
from 40% to 42.5%. Regular consumption of fish (Q10) increased from 37.5% to 42.5%. Avoidance
from fast-food consumption more than once a week (Q11) increased from 85% to 92.5%.
Consumption of legumes and pulses more than once weekly (Q13) increased from 70% to 75%.
Regular consumption of rice or pasta (Q14) increased from 40% to 55%. Avoidance from sweet and
dessert consumption more than once daily (Q15) increased from 15% to 22.5%. Lastly, olive oil
consumption (Q16) increased from 97.5% to 100%. Intervention did not affect the frequency of grain
& cereal products consumption at breakfast (Q3) and consumption of fruits or freshly squeezed fruit
juices daily (Q5). Frequencies for affirmative responds to remaining 3 questions decreased after
intervention. Those questions were milk and milk product consumption at breakfast (Q2) which
decreased from 80% to 75%; consumption of cooked or fresh vegetables once a day (Q6) decreased
from 80% to 75%; and regular consumption of nuts (Q12) decreased from 60% to 55%.

Eleven participants changed their breakfast habits towards having a breakfast from skipping
breakfast after the intervention. Although frequencies for affirmative responses increased after the
intervention for 11 questions, according to the McNemar test that proportional chance was

statistically significant for only Q1 (p=0.022).

Participants’ MeD adherence improved after the intervention. 15% of the participants remained
showing poor adherence to Mediterranean dietary pattern. While percentage of the participants with

good adherence increased 40% from 27.5%, average adherence decreased from 57.5% to 45%.

There was a 0.93 points increase in KIDMED scores after intervention (95% CI [-1.5, -0,34]).
Mean difference between KIDMED scores was statistically significant (p < 0.05) (Table 2).
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Table 2. KIDMED scores before & after the intervention.

KIDMED scores n Mean SD Significance*
Before the intervention 40 58250 217076  =-3.195
p=0.003
After the intervention 40 6.7500 2.53943

n=Number, SD=Standard deviation.

4.Discussion

Adherence to the MeD pattern has beneficial outputs beyond prevention of diseases and
increased academic performance. Studies found that adherence to the MeD is directly associated with
better quality of life. Emily Knox and Jose Joaquin Muros’ study revealed increased positive scores
in 4 parameters of health related quality of life for adolescents with better MeD adherence (35).
Likewise, findings of cross-sectional analysis of PREDIMED-Plus Trial shown significantly better
scores in 8 parameters of health-related quality of life in adults with higher MeD adherence (36)
which further strengthens that dietary habits of youngsters is a highly important issue and requires

investments on.

Studies conducted in European countries signalize that university students’ diet was distancing
from traditional MeD (37-39). One of them, in particular, revealed that only 19.4% of the students in
the study group had adherence to the MeD (39). As providing appropriate nutritional information to
children in early stages of their life is associated with healthy nutritional preferences (40) school-

based nutrition education programs has potential to improve the patterns.

Although our results showed that a theory-based nutrition education achieved statistically
significantly behavioral chances in adolescents’ breakfast habits, it should be considered that students
were on a distance education program instead of their regular school program. As this education
approach, that begins later in the morning compared to the face-to-face education at schools, and does
not take time during transportation to school, might be effective for having breakfast. Also, because
of the study design, it is not possible to predict whether that effect will remain for longer period of

time.

Percentage of the adolescents with good MeD adherence increased to 40 from 27.5 but
percentages of the adolescents with poor adherence did not change. It can be said that theory based
nutritional education is more effective on improving adolescents’ adherence from average to good

than improving their adherence from poor to average.
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While considering that individuals with poor adherence to MeD have greater risk for developing
overweight and obesity (14) as well as CVDs (6), upgrading this theory-based education program
to support the imperilment group (participants with poor adherence) should be the main focus for

further studies.

As expected, intervention achieved to increase affirmative answers given to the 15th question,
which evaluates sweet and dessert consumption. For a statistically significant improvement on
reducing sweet and dessert consumption, a systematic review and meta-analyses suggested that
larger interventions are required beyond theory-based nutrition education programs (30). An
intervention study, which wused both parental involvement and school curriculum-based
nutrition education techniques, achieved significantly decreased unhealthy food (sweets,
cookies and ice cream) consumption compared to control group (24). However, Alicia et al.
revealed significantly increased dairy consumption compared to the control group after their social
cognitive theory-based nutrition education intervention (22). Similarly, we found that percentage

of affirmative answers for 7th question (dairy consumption) increased 10% after the intervention.

Although a meta-analysis on teaching approaches to promote healthy eating showed 60% of
the interventions with curriculum-based approaches achieved significant increase on vegetable and
fruit consumption (30), our intervention achieved increased fruit and vegetable consumption (Q8,
Q9 and Q10) even it was not statistically significant.

Using olive oil at home (in food preparation) has the highest affirmative answer rate in both
before and after intervention. Such high ratio of olive oil usage is believed to be an effect of the

region, on which study was conducted.

Data regarding to evaluate sedentary behavior (screen time) and physical activity are recorded
for only comparing with adherence to the MeD. Even the study does not represent all adolescent
population because of sampling size and method, it still is a dramatic outcome that only 1
participant (2.5%) found to be spending normal time in front of a screen and 28 participants (70%)
had below adequate physical activity according to Turkey Physical Activity Guideline 2014 (33).

Thus, further studies are strongly recommended.

Additional strategies were used in intervention studies accompanied to curriculum focused
nutrition education. Firstly, In HealtyKick Study, experiential teaching approaches (establishing
vegetable gardens at schools) were used and a healthy eating environment was tried to be created
via healthier food options in truck shops and special events in addition to theory-based nutrition
education (41). In addition, in the Pathways Study, together with enhanced curriculum
technique parental involvement techniques were used, within three years nine different family

events accomplished in schools.
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Low-fat snack pack samples introduced to parents, cooking demonstrations and other healthy
lifestyle promoting activities were performed with families (25). A systematic review and meta-
analysis pointed out that most of the interventions which showed improved fruit and vegetable
consumption used curriculum based approaches coupled with secondary approaches like experiential
learning or parental involvement (30). Thus, combined strategies for further interventions to improve
adolescents eating habits are recommended.

Parental factors and home environment are important factors for children’s eating habits (42,43)
and a systematic review on interventions for obesity prevention in children showed that school-
based intervention programs’ effectiveness can be enhanced by parental evolvement (44). Another
review also suggested that parental involvement is more effective when it is used as a direct
approach like group education rather than indirect approach like sending informative brochures to
houses (45). Although peers also have influence on adolescents eating patterns (46), future
studies are still recommended to consider parental involvement techniques since their nutrition

knowledge and dietary habits are shown to correlate with their children’s adherence to MeD (47).

Nutrition education was performed only for once in this study while recurrent nutrition
educations are performed in other intervention studies as much as 64 times (45 minutes each) within
3 years (25) or 10 times (30 minutes each) within 6 months (24). It might be said that a nutrition
education for just once may not be effective on generating appropriate nutritional behaviors in all
aspects. Duration and frequency of the nutrition education programs seems to be as important as

programs’ content.

Unfortunately, as Sahingdz et al. mentioned, there are no nutritional programs in Turkish
school curriculums (21). Considering that education within specific settings (such as schools,
workplaces, and hospitals) are valuable strategies on health promotion and schools provide the most
efficient & effective way to reach multiple segments of the population (48) governmental (Ministry
of Health & Ministry of Education) regulations and actions for schools should be prioritized on
nutrition subject. Literature points out that nutrition education programs in school curriculums
should not be vague and general. They should be evaluated regularly to follow the progress and use

results from it to encourage and enhance the strategies (49).

5.Conclusion

As a conclusion, theory-based nutrition education intervention has a potential towards
increasing MeD adherence of adolescents’. This potential may strengthen with repetition (frequency)
of the education, family participation in the education process, health professionals’ involvement

during preparation and presentation of the education, an enhanced scope and a complementary



Hali¢ Univ Sag Bil Der 2024: 7(2):43-57

Halic Uni J Health Sci 2024: 7(2):43-57
approach which will also focus on physical activity. It cannot be expected from either schools or
small health organizations to overcome construction of such elaborated intervention by themselves,

governmental support seems to be the key point while creating such nutrition education programs.
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