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CONFERENCE STATISTICS

Distribution of the papers presented orally at the conference by countries

TURKIYE 30 44,13%
ALGERIA 11 16,18%
AZERBEIJAN 4 5,88%
TUNISIA 4 5,88%
IRAN 3 4,41%
NIGERIA 3 4,41%
PAKISTAN 3 4,41%
ROMANIA 2 2,94%
INDIA 2 2,94%
IRAQ 1 1,47%
ITALY 1 1,47%
HUNGARY 1 1,47%
MAKEDONIA 1 1,47%
MALAYSIA 1 1,47%
SERBIA 1 1,47%
TOTAL 68 100%
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19.03.2023
SUNDAY / 10:00-12:30
SESSION: 1 HALL: 1/ MODERATOR
Assoc. Prof. Pinar ACAR BOZKURT

AUTHORS UNIVERSITY/INSTITUTION TOPIC TITLE
CLASSIFICATION OF EEG SIGNALS
Emirhan YOKUS MEASURED FROM EPILEPSY

Ece Su KURTOGLU
Assist. Prof. Ozhan OZKAN

Sakarya Universitesi PATIENTS USING ARTIFICIAL NEURAL

NETWORKS

Assist. Prof. Hasan CIFCI

CYBERSECURITY RISKS OF EMERGING
Istanbul Aydin Universitesi TECHNOLOGIES: AN ANALYSIS ON
MITIGATION STRATEGIES

Assist. Prof. MELTEM
APAYDIN USTUN

Assist. Prof. E. Canan
GUNAY DEMIREL

Tekirdag Namik Kemal ROBUST OPTIMIZATION FOR
Universitesi CLASSIFICATION PROBLEMS
SICAKLIK VE NEM SENSORLERINE
Canakkale Onsekiz Mart DAYALI GUNES ENERJILI KURUTMA
Universitesi SISTEMI ICIN HAVA AKIS HIZININ
ARTTIRILMASI

Assoc. Prof. Pinar ACAR

QUANTUM CHEMICAL INVESTIGATION

MBOtZg[le\I?[-EK Sabanci Universitesi OF ROPINIROLE MOLEULE AS GREEN
urat B . Ankara Universitesi CORROSION INHIBITOR
Zeynep Bilge ELCI
Bedi Goktug YORULMAZ
N entan SAHIN ) THEORETICAL IVESTIGATION OF A
esutean - Ankara Universitesi DRUG MOLECULE FOR CORROSION
Makbule Buse YETKIN INHIBITON
Enes Batuhan DAGCI

Selcan ATASEVER

Assoc. Prof. Pinar ACAR
BOZKURT
Muhittin Onur AKCA
Fatma Eda OZGUVEN
Elif SAKRAKOGLU

A METHOD FOR CHARACTERIZING
Ankara Universitesi BIOCHAR ACIDIC GROUPS PRIOR TO
BOEHM TITRATION
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SUNDAY /10:00-12:30
SESSION: 1 HALL: 2/ MODERATOR
Assist. Prof. Murat KAVRUK

AUTHORS UNIVERSITY/INSTITUTION TOPICTITLE
Ankara Univeristesi Ibni Sina
Aylin OZTURK Arastirma ve Uygulama PRESSURE INJURIES CAUSED BY
Assist. Prof. Giilay Hastanesi SURGERY AND NURSING CARE
YAZICI Ankara Yildinnm Beyazit

Universitesi

Assoc. Prof. Fatma

EVALUATION OF THE SUBOPTIMAL

BIRGILI Mugla Sitk1 Kogman HEALTH STATUS OF NURSES
Prof. Dr. Nezihe BULUT Universitesi DURING THE PANDEMIC PERIOD: A
UGURLU DETAILED STUDY
Giillii YAZKAN
Assist. Prof. Murat : P . ANALYSIS OF MICROBIOTA
KAVRUK Istanbul Aydin Universitesi DYSBIOSIS DUE TO FOOD

CONTAMINANTS

Assoc. Prof. Fatma
BIRGILI
Prof. Dr. Nezihe BULUT
UGURLU
Giulla YAZKAN

Mugla Sitki Kogman
Universitesi

DETERMINING THE SELF-
AWARENESS OF ELDERLY
INDIVIDUALS ABOUT FALLING:
DESCRIPTION STUDY

Rest. Assist. Nur Sema

Istanbul Universitesi-Cerrahpasa

HEMSIRELIK ALANINDA YAPILAN
YASLILARDA DUSME KONULU

KAYNAR Ali Osman Sénmez Onkoloji LISANSUSTU TEZLERIN
Orhan DEMIREL Hastanesi INCELENMESI
Mitat UYSAL USING THE MIGRATING BIRDS

S.Aynur UYSAL
Rest. Assist. Nurdanur

Dogus Universitesi

OPTIMIZATION ALGORITHM
TO TRANSFER THE NANOROBOTS
TO THE CANCER CELL

Pehlivan
CORRELATION BETWEEN
Esra AKIN Kiitahya Saglik Bilimleri CONCERN ABOUT PAIN AND
Assist. Prof, Ismail Universitesi SEVERITY OF FIBROMYALGIA
SARACOGLU SYNDROME
CHARECTERISTICS OF
Tugba CIRIT Kiitahya Saglik Bilimleri MUSCULOSKELETAL PAIN IN

Assist. Prof. Ismail
SARACOGLU

Universitesi

CAREGIVERS OF CHILDREN WITH
CEREBRAL PALSY
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SUNDAY /10:00-12:30
SESSION: 1 HALL: 3/ MODERATOR
Dr. MUHAMMAD FAISAL

AUTHORS UNIVERSITY/INSTITUTION TOPICTITLE
N . BENDING EFFECT OF ADVANCED
BERRABAH HAMZA Unlvers[ty pf Rgllzape COMPOSITE STRUCTURE UNDER
MADJID El-Wancharissi University of DIFEERENT LOADS
BOUDERBA BACHIR Tissemsilt
BERRABAH HAMZA University of Relizane INFLUENCE OF DIFFERENT LOADS ON
MADJID El-Wancharissi University of BUCKLING FOR PLATE STRUCTURE
BOUDERBA BACHIR Tissemsilt
PREDICTIVE ALGORITHMS BASED ON
Ministry of Human Rights REPRODUCTION
Dr. MUHAMMAD FAISAL Commission ASTUTENESS FOR HRIMS DATABASE
RESEARCH
THE REPRESENTATION OF
Ministry of Human Rights KNOWLEDGE USED IN Al TO CREATE
Dr. MURAMMAD FAISAL Commission COMBINATIONS FOR BUSINESS PLANS
BY
JAVED AHMED
USMAN HAIDER
WANIA NASIR
NAJEEB ULLAH KHAN
ALISHBAH ROOBI
NOREEN ASLAM University of Aariculture IMPACT OF WHEAT-BASED DIETARY
JAWAD ASLAM Fa)i/salabe?d MODIFICATION ON DIGESTIVE
MUHAMMAD REHAN PHYSIOLOGY OF BROILER BIRDS
SAJID
ASEYHA JAVED

MOMNA MEHMOOD

AlZA KAMAL KHAN

MUHAMMAD NAEEM
FAISAL

SIMUMLATION OF RELIABILITY OF
GRID-CONNECTED RENEWABLE

Samira BOUMOUS Souk Ahras University
ENERGY SYSTEMS

Zouhir BOUMOUS

PROPOSAL OF A TRANSFORMATION

University of Relizane APPROACH FROM SECUREUML TO

Abdelkrim BOUADJEMI
ALLOY

MEASURING THE PHYSICAL AND
Seshadri Rao Gudlavalleru CHEMICAL PROPERTY OF GROUND
SUBHASHISH DEY Engineering College WATER AND SURFACE WATER OF

KRISHNA DISTRICT, ANDHRA

PRADESH, INDIA
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SUNDAY /10:00-12:30
SESSION: 1 HALL: 4/ MODERATOR
POLADOVAV.N

AUTHORS UNIVERSITY/INSTITUTION TOPIC TITLE
Ministry of Science and Education
M.V. KAZIMOV Republic of Azerbaijan, Institute of X RAY ANALYSIS OF InAs-CrAs

G. B. IBRAGIMOV

Physics

EUTECTIC SYSTEMS

POLADOVA V.N
VELIZADE I.E.

Ministry of Science and Education
of the Republic of Azerbaijan

ASSESSMENT OF GREEN ENERGY
POTENTIAL OF ZANGILAN DISTRICT

Slimane MERDACI
Adda HADJ MOSTEFA

University Djillali Liabes of Sidi
Bel Abbes
University of Relizane

STUDY OF SYMMETRICAL PLATES
FUNCTIONALLY GRADED MATERIALS

MOKHTAR DADOUCH

STUDY OF THE MECHANICAL

BILEL TEWFIK University Center of Nour Bachir BEHAVIOR OF A SOIL TREATED
MOULAY SMAINE ElBayad WITH CEMENT
GHEMBAZA Djillali Liabés University
BERRABAH HAMZA University of Relizane
MADJID
ADNAN IBRAHIM THE ROLE OF SMALL AGRICULTURAL
KHAMIS University of Fallujah PROJECTS IN DEVELOPING THE
JASIM M. SALEH University of Baghdad CAPABILITIES OF RURAL YOUTH IN
NAJWA S. ALI ANBAR GOVERNORATE
MOKHTAR DADOUCH
M%'{J‘Ek; EV&/Z*I(\IE University Céz‘ée;y‘;gm“r Bachir STUDY OF CONCRETE BEHAVIOR
Lo . . CARRIED OUT BY THE ADDITION OF
GHEMBAZA Djillali Liabes University RECYCLED GLASS
BERRABAH HAMZA University of Relizane
MADJID

BELAL TEWFIK
DADOUCH MOKHTAR
GHEMBAZA MOULAY

SMAINE

University Center of Nour Bachir
University of Djillali Liabés

EFFECTS OF TEMPERATURE AND
CEMENT ON THE WATER RETENTION
CURVE OF A COMPACTED SILT:
EXPERIMENTAL STUDY AND
NUMERICAL SIMULATION

BELAL TEWFIK
DADOUCH MOKHTAR
DJEDJLI TAHAR
TOUATI MOHAMED

University Center of Nour Bachir
University of Djillali Liabés

SEISMIC VULNERABILITY
ASSESSMENT OF A REINFORCED
CONCRETE BUILDING USING THE
PUSHOVER METHOD: CASE OF A
STRUCTURE IN ZONE | (NORTH OF

ALGERIA)
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SUNDAY / 10:00-12:30
SESSION:1 HALL: 5/ MODERATOR
Assoc. Prof. TOHID MALEKZADE

AUTHORS

UNIVERSITY/INSTITUTION

TOPICTITLE

Nuru YUSUF MATORI
Abubakar M.
Abdulmanaf B.

Abubakar Tafawa University

UTILIZATION OF UNTREATED OR UREA
TREATED SOYA BEANS HUSK WITH
SUPPLEMENTS BY GROWING
YANKASA RAMS

ZELJKO DUDIC
VIJOLETA VRHOVAC
NEMANJA VAJAGIC
ALEKSANDRA
TODOROVIC-DUDIC
NEBOJSA ZORIC

Novi Sad University

E-AUCTIONS AS ATOOL FOR DIGITAL
TRANSFORMATION OF PROCUREMENT

CLARRISA OCTELLY
SILVERIUS
LEVANNA JESTY RESTY
BEN DAME ALFRED
MAEVRYL JAMES
NUR LYANA SYAMIMI
MOHAMAD AZMAN

Keningau Vocational College

PRODUCING FLOUR FROM TARAP
SEEDS

Saida ASADULLAYEVA
Narmin ISMAYILOVA
Musavar MUSAYEV
Ibrahim ABBASOV

Ministry of Science and Education
Republic of Azerbaijanlace
Azerbaijan State Oil and Industry
University

A STUDY OF THE ELECTRONIC
OPTICAL PROPERTIES OF MNGA254

SEYED MEHDI TALEBI
MAJID MAHDIEH
TAHEREH DEHGHAN

Arak University

SEED FATTY ACIDS COMPOSITION
VARIATION IN IRANIAN CASTOR
PLANTS

Assoc. Prof. TOHID
MALEKZADE
DILMAGHANI

Islamic Azad University

SOIL LIQUEFACTION POTENTIAL
STUDYING IN THE SOUTH OF URMIA
PLAIN

Assoc. Prof. TOHID
MALEKZADE
DILMAGHANI

Islamic Azad University

MODELLING OF RELATION BETWEEN
AZERBAIJAN EARTHQUAKES AND
IONOSPHERE ELECTRON

Lect. Irina-Ana DROBOT

Technical University of Civil
Engineerng Bucharest

ENSURING PSYCHOLOGICAL WELL-
BEING IN SOCIETY
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SUNDAY /13:00-15:30
SESSION: 2 HALL: 1/ MODERATOR
Assist. Prof. Fatih KARAASLAN

AUTHORS

UNIVERSITY/INSTITUTION

TOPICTITLE

Assist. Prof. Miige
KARAKAYALI
fbrahim TUGLU

[zmir Demokrasi Universitesi
Celal Bayar Universitesi

EFFECT OF PROBIOTIC
SUPERNATANT ON ODONTOGENIC
DIFFERENTIATION OF
MESENCHYMAL STEM CELL

Rest. Assist. Fatih
OZYURT
Sinan TUNA
Assist. Prof. Cihan Caner
AKSOY

Kirsehir Ahi Evran Universitesi
Afyonkarahisar Saglik Bilimleri
Universitesi
Kiitahya Saglik Bilimleri
Universitesi

COMPARISON OF
MUSCULOSKELETAL SYSTEM PAIN
OF PHYSIOTHERAPISTS WORKING

IN DIFFERENT INSTITUTIONS:
CROSS-SECTIONAL STUDY

Assist. Prof. Fatih
KARAASLAN

Saglik Bilimleri Universitesi

ANALYSIS OF EFFECT OF
INCREASED RENAL SYMPATHETIC
NERVE ACTIVITY ON ARTERIAL
PRESSURE BY USING A
PHYSIOLOGICALLY BASED
MATHEMATICAL MODEL

Rest. Assist. Fatih

THE RELATIONSHIP BETWEEN COR

OZYURT Kirsehir Ahi Evran Universitesi MUSCLE ENDURANCE AND
Assist. Prof. Cihan Caner Kiitahya Saglik Bilimleri BALANCE IN PATIENTS WITH NON-
AKSOY Universitesi SPECIFIC CHRONIC LOW BACK
Assist. Prof. Murat Beykent Universitesi PAIN
OZKAYA
Melike KAYA ANALYSIS OF CONTRAST-DETAIL
KARAASLAN Beykoz Universitesi (C-D) CURVES ACCORDING TO THE
Enver AKBACAK tstanbul 11 Saslik Midarliz YEAR OF MANUFACTURE IN
Nedim MUZOGLU Km%ﬁgmwmmm & DIGITAL MAMMOGRAPHY
Prof. Dr. Ozcan SYSTEMS
GUNDOGDU
EFFECT OF USING ANTI-SCATTER GRID
Melike KAYA . - e ON MODULATION TRANSFER
KARAASLAN Istanbul Il Saglk Mudarligi FUNCTION IN DIGITAL

MAMMOGRAPHY SYSTEMS

Assist. Prof. Arif Kivanc
USTUN

Tekirdag Namik Kemal
Universitesi

PLASMA ETCHING OF ALUMINUM OXIDE
USED IN MICROELECTRONICS DEVICE
FABRICATION

Assist. Prof. Ozgen KILIC-
ERKEK
Giilsah GUNDOGDU

Pamukkale Universitesi

THE EFFECT OF HIGH AND LOW DOSE
FRUCTOSE CONSUMPTION ON SERUM
GLUCOSE AND OXIDATIVE STRESS
PARAMETERS IN RATS
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19.03.2023
SUNDAY /13:00-15:30
SESSION: 2 HALL: 2/ MODERATOR
Assist. Prof. Ahmet KURTOGLU

AUTHORS UNIVERSITY/INSTITUTION TOPIC TITLE
Assist. Prof. Basak
MUTLU Istanbul Medeniyet Universitesi YASLI POPULASYONDA.
Sidika CESUR Gzt Prof Dr. Siil VESTIBUPO-OKULER REFLEKSIN
Ahmet MUTLU ziepe Frot. LT, suieyman DEGERLENDIRILMESI
Yalgin Sehir Hastanesi
Mahmut Tayyar
KALCIOGLU
‘ Aydin Adnan Menderes COLD PERCH AND LITTER DEPTH’S
E. DERELI FIDAN University IMPACT ON THE BROILER TIBIAL
K. KHAN University of Veterinary and BONE BIOMECHANICAL
M. KAYA h . PROPERTIES
Animal Sciences
VESTIBULER HASTALIKLARDA
Assist. Prof. Basak Istanbul Medeniyet Universitesi YASAM KALITESININ
MUTLU DEGERLENDIRILMESI
INVESTIGATION OF THE
Rest. Assist. Kamil RELATIONSHIP BETWEEN THE
UZGUR Bandirma Onyedi Eyliil RESULTS OF FUNCTIONAL
Assist. Prof. Bekir CAR Universitesi MOVEMENT ANALYSIS AND
Assist. Prof. Ahmet HANDGRIP STRENGTH AND CORE
KURTOGLU ENDURANCE IN 11-14 YEAR-OLD
AMATEUR FOOTBALL PLAYERS
. . INVESTIGATION OF COVID-19
Mew%gh%I;DAG Canaklﬁievgrszeks‘f Mart WITH SIR BASED MATHEMATICAL
Assist. Prof. Ismail DEMIR MODEL ON SAME COUNTRIES
Tiilay KARGIN ' Canakliale Onsekiz Mart ONE-STEP SOLUTION METHODS OF
Assist. Prof. Ismail DEMIR Universitesi ORDINARY DIFFERENTIAL EQUATIONS
OPTIMAL NUTRITION AND THE
Muhammed Ali POLAT Istanbul Aydin Universitesi IMPORTANCE OF
Ulkii DEMIRCI CARBOHYDRATES
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SUNDAY /13:00-15:30
SESSION: 2 HALL: 3/ MODERATOR
Dr. Siham BABA AHMED

AUTHORS UNIVERSITY/INSTITUTION TOPICTITLE
Public Health Organization Clinical REPORT OF THE RESULTS OF RF
BBIII§J|EAR,\,IAAK”C_)I$2\\//§IE: hospital¢’Dr. TrifunPanovski’’ PERFORMED IN 2022 YEAR IN BITOLA,
Acibadem City Clinic Tokuda NORTH MACEDONIA
TRIFUNOVA Hospital

Dr. CHAIMA MOUFFOUK
Dr. SOUMIA MOUFFOUK
Dr. SARA MOUFFOUK
Prof. Dr. HAMADA HABA

THE EVALUATION OF ANTI-
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Ozet

Epilepsi, beyinde ani ve tekrarlayan nobetlerle karsimiza ¢ikan bir hastaliktir. Bu ndbetler
beyinde elektriksel aktivite bozukluguna neden olur ve kisinin davranislarini, hareketlerini veya
duyularimi etkileyebilir. Bu nedenle, erken tani ve etkili tedavi, hastalarin yasam kalitesini ve
islevselligini artirmak ic¢in onemlidir. Epilepsi tanisi, birgok Klinik uygulama ile beraber
elektroensefalografi (EEG) ol¢timleri incelenerek konulur. EEG o6lgiimiinde biyopotansiyel
elektrotlar kullanilir. Elektrotlar, hastanin kafasina yerlestirilir ve beyinden gelen elektriksel
sinyalleri algilar. Bu sinyaller, bir cihaz araciligiyla kaydedilir ve sonra genlik/frekans
parametrelerine gore incelenir. Yapilan bu ¢alisma epilepsi hastalarinin beynindeki elektriksel
aktiviteyi arastirmak amaciyla EEG sinyallerinin incelenmesini igerir. Bu ¢alismada kullanilan
EEG verileri, erisime acik olan Bonn Universitesi veri tabanindan almmistir. Calismada EEG
verilerine 6znitelik ¢ikarim yontemi olarak ayrik dalgacik doniisiimii (ADD) uygulanmistir. Bu
sekilde sinyal, frekans alt bantlarina ayrilmistir. Alfa, beta, teta, delta, gama alt bantlarinin her
birinden elde edilen istatiksel veriler (standart sapma, ortalama enerji, varyans, ortalama,
basiklik, carpiklik, medyan, harmonik ortalama, standart hata, ortalama mutlak sapma)
oznitelik olarak kullanilmistir. Calismada kullanilan kodlar ve simiillasyon MATLAB yazilim1
ile gerceklestirilmistir. Siiflandirmada yapay sinir aglarindan (YSA) yararlanilmistir. Agin
egitimi i¢in Levenberg-Marquardt algoritmas: kullanilmistir. Yapilan ¢aligma sonucunda
dogrulama, test ve egitimden alinan regresyon grafikleri incelenmistir. Regresyon ve ortalama
karesel hata (MSE) degerlerinin uygun araliklarda oldugu tespit edilmistir. Elde edilen sonuglar
tizerinden performans degerlendirme Kriterleri hesaplanmistir. Bu degerler duyarlilik igin 1, F1-
ol¢tim (hassasiyet ve duyarlilik degerlerinin harmonik ortalamasi) i¢in %97.09, dogruluk i¢in
%97, hassasiyet i¢in %94.34 olarak elde edilmistir. Bu sayede smiflandirmada ulasilan
sonuglarin dogrulugu sayisal verilerle ortaya konmustur. Calisma sonucunda epilepsi
hastalarinin EEG sinyallerinin saglikli insanlardan ayrilmas: yontemlerinden biri olarak
YSA’larin kullanilabilecegi ortaya konulmustur.

Anahtar kelimeler: Elektroensefalogram, epilepsi, ayrik dalgacik doniisiimii, yapay sinir
aglari

Abstract
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Epilepsy is a disease that presents with sudden and recurrent seizures in the brain. These
seizures cause a disturbance of electrical activity in the brain and can affect a person's
behaviour, movements, or senses. Therefore, early diagnosis and effective treatment are
important to improve the quality of life and functionality of patients. The diagnosis of epilepsy
is made by examining electroencephalography (EEG) measurements along with many clinical
applications. Bio-potential electrodes are used in EEG measurement. Electrodes are placed on
the patient's head and detect electrical signals from the brain. These signals are recorded via a
device and then analysed against amplitude/frequency parameters. This study includes the
examination of EEG signals in order to investigate the electrical activity in the brain of epilepsy
patients. The EEG data used in this study were obtained from the database of University of
Bonn, which is open to access. In this study, discrete wavelet transform (DWT) was applied to
EEG data as a feature extraction method. In this way, the signal is divided into frequency sub
bands. Statistical data (standard deviation, mean energy, variance, mean, kurtosis, distortion,
median, harmonic mean, standard error, mean absolute deviation) obtained from each of the
alpha, beta, theta, delta, and gamma sub bands were used as features. The codes and simulations
used in the study were carried out with MATLAB software. Artificial neural networks (ANNS)
were used in classification. Levenberg-Marquardt algorithm was used for the training of the
network. As a result of the study, regression graphs obtained from validation, testing and
training were examined. It has been determined that the regression and mean square error
(MSE) values are in appropriate ranges. Performance evaluation criteria were calculated based
on the results obtained. These values are 1 for sensitivity, 97.09% for F1-measure (the harmonic
mean of sensitivity and recall values), 97% for accuracy, and 94.34% for sensibility. In this
way, the accuracy of the results obtained in the classification has been demonstrated with
numerical data. As a result of this study, it was revealed that ANNSs can be used as one of the
methods of separating the EEG signals of epilepsy patients from healthy people.

Keywords: electroencephalogram, epilepsy, discrete wavelet transform, artificial neural
networks

1. GIRIS

Epileptik ataklarin olusmasi, beyin aktivitesindeki ani degisikliklerle iligkilidir. Bu nedenle,
elektroensefalografi (EEQ) verileri epileptik ataklarin tanimlanmasi ve 6ngoriilmesi i¢in 6nemli
bilgiler saglar. EEG verileri, ataklarin tipini, sikligin1 ve siddetini belirlemek i¢in kullanilabilir.

Ayrica EEG, beyin agrisi, konviilsiyon, uyku bozukluklari, komaya girme, beyin tiimorleri ve
beyin travmalari gibi bir¢ok durumda kullanilabilir.

EEG, beyin aktivitesini 6lgmek icin kullanilan bir yontemdir. Bu yontem, beyin hiicrelerinin
arasindaki elektriksel aktivasyondan kaynakli olarak membran potansiyellerindeki degisimleri
kaydederek beyin fonksiyonlarmi incelemeye yarar. EEG cihazi, ¢ok sayida elektrot
araciligiyla beyin aktivitesinden olusan elektrik sinyallerini kaydeder. Elektrotlar, “Uluslararasi
10-20 Standardi”na uygun olarak yerlestirilir. Bu sistem, elektrotlarin beyinin ¢esitli
bolgelerine yerlestirilmesini saglar, boylece beyin aktivitesi ¢esitli bolgelerinde dl¢iilebilir. Bu
sistem simetrik ve tekrar edilebilir olmasindan dolay1 kabul gérmiis bir yerlesim planidir ve
farkl elektrot sayilarina gore diizenlenebilir.
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Sekil 1.1 Uluslararasi 10-20 sistemine gore elektrotlarin yerlesimi

Bu sinyaller, sonraki islemlerde analiz edilerek, beyin fonksiyonlarmin veya beyin
hastaliklarinin tanisinda veya tedavisinde kullanilabilir. EEG sinyallerinin analizi, beyin
aktivitesinin zaman ve genlik 6zelliklerini 6lgmek i¢in kullanilan bir¢cok yontem icermektedir.
Bu c¢alismada hasta ve saglikli bireylerden alinan EEG verisi frekans ve zaman domeni
ozelliklerine gore incelenmistir. Daha sonra hasta ve saglikli sinyallerin YSA kullanarak
siiflandirilmasi iizerine calisilmigtir. Agin egitiminde Levenberg-Marquardt algoritmasi
kullanilmastir.

Yapay sinir aglart (YSA), insan beyninin isleyisini taklit etmeye c¢alisan bilgisayar
programlaridir. Girig verilerine dayanarak ¢ikt1 iiretebilir ve 0grenme yapabilir. Genellikle
birden fazla katmanlidir ve her katman, bir dizi ndron veya islem biriminden olusur.

Levenberg-Marquardt algoritmasi, agin agirliklarini veya baglanti katsayilarini en iyi sekilde
ayarlamak i¢in kullanilir. Algoritma, agin ¢iktisinin gercek ¢iktiya olabildigince yakin olmasini
saglamak i¢in agirliklar1 veya baglanti katsayilarini optimize eder. Levenberg-Marquardt
algoritmasi, iki farkli yontem olan gradient-descent ve Gauss-Newton yontemlerini birlestirir.
Bu sayede, hizl1 ve dogru bir sekilde agirliklar: veya baglanti katsayilarini optimize eder.

Bu ¢alismada yapilan islemler Sekil 1.2°de belirtilmistir. Ilk olarak veriye giiriiltilyii nlemek
amaciyla filtre uygulanmistir. Filtrelenmis olan veriye ADD (Ayrik Dalgacik Doniistimii) ile
Oznitelik ¢ikarimi yapilmistir. Bu asamada veri butterworth filtre ile alt bantlara ayrilmistir.
Ardindan 6znitelik se¢imi yapilmistir. Son olarak 6znitelik se¢imi ile olusturulan alt kiime YSA
kullanarak siniflandirilmistir.

Oznitelik
Secgimi

Oznitelik
Cikarimi

Filtreleme

Siniflandirma

Sekil 1.2. Calismada yapilan islemlerin sirasi
1.1. Calismanin Amaci ve Onemi

EEG verileri kullanarak epilepsi siniflandirmanin amaci, durumu dogru bir sekilde tanilamak
ve izlemektir. Epilepsi, tekrarlayan nobetlerle karakterize bir ndrolojik bozukluktur. EEG
verilerini analiz ederek, doktorlar nobetlere 6zgii desenleri tantyabilir ve bu bilgiyi kullanarak
tan1 koyabilir. Ayrica, EEG tabanl epilepsi siiflandirmasi bir bireyin yasadigi nébet tiirtinii
belirlemeye yardimci olabilir, bu da uygun tedavi segeneklerinin se¢iminde O6nemlidir. Bu
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caligmanin amaci ise epilepsi hastas1 ve saglikli bireylerden alinan verilerin YSA kullanilarak
siniflandirilmasidir.

1.2. Literatiir Ozeti

Yazarlar, farkli biligsel kosullar sirasinda kaydedilen EEG sinyallerini siniflandirmak i¢in bir
"ornek tanima" yaklasimi Onermektedir. Coklu ¢oOziiniirliklii ayristirma ve bagil dalgacik
enerjisi dahil olmak iizere dalgacik tabanli 6zellik ¢ikarma yontemleri kullanildi ve ¢ikarilan
ozellikler Fisher'in diskriminant orani ve temel bilesen analizi kullanilarak optimize edildi.
Onerilen yontem, yiiksek yogunluklu bir EEG veri seti kullanilarak dogruland: ve diisiik
frekanslarin katsayr yaklasimlar1 i¢in bir destek vektdr makinesi simiflandirict araciliiyla
%99.11 dogruluk elde etti. Onerilen yaklagim ayn1 zamanda halka agik bir veri setine uygulandi
ve K-en yakin komsularla %93.33 dogrulukla karsilastirilabilir bir siniflandirma sonucu elde
etti. Sonuglar, onerilen 6znitelik ¢ikarma yonteminin, bilissel gorevler sirasinda kaydedilen
EEG sinyallerini, mevcut nicel 6zellik ¢ikarma yontemlerinden daha yiiksek bir dogruluk
derecesi ile giivenilir bir sekilde siniflandirabilecegini gostermektedir (Amin ve ark, 2017).

Zhang, X. ve arkadaglar tarafindan, genis alan kalsiyum goriintiileme (WFCI) metodu verileri
ile otomatik uyku durumu simiflandirmas: multipleks goriiniirliik grafikleri ve derin 6grenme
ile uyku durumlarinda %84 dogruluk elde edilmistir (Zhang ve ark, 2022).

Bu makale, EEG sinyallerini kullanarak sol ve sag el motor goriintiilerini ayirt etmek igin bir
yontem onermektedir. Yontem, siniflandirma igin Levenberg-Marquardt Algoritmasi (LMA)
ile egitilmis bir sinir agina girilen EEG sinyallerinden 6zellikleri ¢gikarmak i¢in Ayrik Dalgacik
Déniisiimii (DWT) kullanmayi igerir. Onerilen yontem, 6nceki yontemlerden daha yiiksek olan
%92'lik bir genel siniflandirma dogrulugu elde etti. Sonugclar, istatistiksel 6zelliklerin EEG
siiflandirmasi i¢in daha iyi dogruluk sagladigini ve siniflandiricinin, daha iyi performans i¢in
insan beynini makine ile arayiizlemek i¢in kullanilabilecegini gostermektedir (Rashid ve ark,
2016).

Bu makale, beyin-bilgisayar arayiizlerinde EEG sinyallerinin 6zellik ¢ikarimi ve
siiflandirilmasi i¢in Cok katmanli ileri beslemeli sinir aglarinin kullanimini tartismaktadir.
Bununla birlikte, geleneksel geri yayilim (BP) algoritmas1 yavas ve verimsizdir, bu da sinirh
siiflandirma dogruluguna yol acar. Bu sorunu ¢ozmek i¢in, sinir agini egitmek i¢cin BP
algoritmasina bir alternatif olarak Levenberg-Marquardt algoritmast dnerilmistir. Calisma, sol
ve sag ellerin motor goriintiilerinin EEG sinyal siniflandirmasi i¢in BCI yarigsmas1 2008'den
Graz veri seti B'yi kullanir. Simiilasyon sonuclari, Levenberg-Marquardt algoritmasinin
%87,1'lik bir dogruluk oranina ulastigini, bunun BP algoritmasinin %78,2'lik dogrulugundan
daha iistiin oldugunu ve ayni zamanda daha iyi yakinsadigimi gostermektedir. Bu yaklasim,
beyin-bilgisayar arayiizlerinde EEG smiflandirmasi igin pratik ve etkili bir yontem sunmaktadir
(Chen ve ark, 2012).

Bu makale, norolojik degerlendirme i¢cin EEG dis1 fizyolojik sinyallerin kullanimina iligkin bir
calisma sunmaktadir. Calismada kullanilan multimodal veri seti, bilege takilan non-invaziv
biyosensorler kullanilarak toplanan elektrodermal aktivite, sicaklik, hizlanma, kalp hiz1 ve
arteriyel oksijen seviyesinden olusur. Yazarlar, biyosinyalleri diisiik boyutlu bir 6zellik
uzayinda gorsellestirmek icin dogrusal olmayan bir boyut azaltma teknigi uyguladilar ve dort
norolojik durumu kiimelemek i¢in denetimsiz bir Gauss Karisim Modeli kullandilar. Sonuglar,
denetimsiz yontemin farkli norolojik durumlar1 %84'in iizerinde bir dogrulukla dogru bir
sekilde ayirabildigini gosterdi. Bulgular, EEG dis1 fizyolojik sinyallerin bir kisinin nérolojik
durumunu izlemek ve anlamak i¢in kullanilabilecegini diisiindiirmektedir (Birjandtalab ve ark,
2016).



ASES V. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE

MARCH 20-21, 2023, ANKARA, TURKIYE

CONFERENCE BOOK

Bu ¢alismada, noninvaziv elektroensefalografiden epileptik nobet baglangicinin saptanmasi i¢in

otomatik, hastaya 6zel bir yontem sunmaktadir. Bir elektroensefalografik ¢agin morfolojisini

ve uzaysal dagilimini yakalayan bir 6zellik vektorii olusturmak ig¢in bir dalgacik ayristirmasini

kullanir ve daha sonra bu vektoriin, destek vektorii makine siniflandirma algoritmasini

kullanarak bir hastanin ndbetini mi yoksa nobetsiz elektroensefalogrami mi temsil ettigini

belirler. Tamamen otomatik olan bu yontem, ¢esitli ndbet tiirlerinden muzdarip 36 pediatrik

denekten alinan noninvaziv elektroensefalogramlarda test etmislerdir. Elektrografik

baslangicindan itibaren 8.0 3.2 saniye i¢inde 139 ndbet olayinin 131'ini tespit etmis ve 60 saatlik
klinik elektroensefalografide 15 yanlis tespit ilan etmistir (Shoeb ve ark, 2004).

EEG sinyallerinden otomatik epilepsi teshisi lizerine olan ¢alismada, EEG kayitlarinin otomatik
olarak degerlendirilip, epilepsi teshisinin yapilabilmesi amaglanmistir. Teshis sistemi, 6znitelik
¢ikarma/secme ve smiflama olmak iizere iki basamaktan olusmaktadir. Oznitelik vektdrlerinin
belirlenmesinde (ADD), siniflama icin YSA kullanilmistir. Farkli dalgaciklarin, degisik
ogrenme algoritmalariyla egitilen farkli mimarideki sinir aglar tizerindeki etkisi incelenerek,
% 99.62 siniflama dogrulugu elde edilmistir (Toprak ve ark, 2007).

Toraman, S. tarafindan kapsiil aglar1 kullanilarak EEG sinyallerinin siniflandirilmasi
calismasinda EEG sinyallerindeki interiktal ve preiktal beyin aktivitelerini ayirt etmek i¢in bir
yontem Onerilmistir (ESA). Onerilen yontemde, yeni bir sinir ag1 modeli olan kapsiil aglari
kullanilmigtir. Preiktal aktivite, nobet baslangicindan 30dk ileride secilmistir. Preiktal ve
interiktal kisimlar kayan pencere ile segmentlere ayrilmig ve her segmentin spektrogram
gorintiileri elde edilmistir. Spektrogram gortintiileri, kapsiil aglari kullanilarak C3-P3 igin
ortalama %94.05 dogruluk ile smiflandirilmistir. Bu c¢alisma ile kapsiil aglarinin
preiktal/interiktal siniflandirma bagarimi incelenmistir. Elde edilen sonuglar, kapsiil aglarinin
epilepsinin tahmini i¢in umut verici bir yontem oldugunu géstermektedir (Toraman, S., 2020).

Oltu ve arkadaslari, hafif bilissel bozukluklarin siniflandirilmasina dair bir ¢alisma
gerceklestirmislerdir. Hafif biligssel bozukluk (HBB) normal yaslanma ile demans arasinda bir
gecis durumudur ve HBB hastalarinin her yil yaklasik %10-15’1 Alzheimer tipi demansa
ilerlemektedir. Hastalik gruplar1 “Alt uzay K En Yakin Komsu (Alt uzay KNN)” kullanilarak
siiflandirilmistir. Alt uzay KNN siniflandiricist %88.9 dogruluk ile egitilmis ve egitilen sistem
test edilmigtir. Test sonucunda hastalik gruplarinin %94.44 dogruluk oraninda ayristigi
sonucuna varilmistir (Oltu ve ark, 2019).

Basaran, M. tarafindan yapilan bir ¢alismada, dikkat eksikligi ve hiperaktivite bozuklugu
(DEHB) olan bireylerde normal kisilere gore frekans bantlarindaki gli¢ yogunluklari
degiskenlik gostermektedir. S6zii edilen ¢alismada dikkat eksikligi ve hiperaktivite bozuklugu
olan hastalardan alinan EEG isaretlerinin gii¢ spektrum yogunluklar1 welch metodu kullanilarak
elde edilmistir. Gli¢ spektrum yogunluk degerleri, EEG sinyallerinin 6znitelik degerleri olarak
Ileri beslemeli Geri yayilmali (FFBPNN) Yapay Sinir Ag1, Elman Ag1 ve Self Organizing Maps
(SOM) agina uygulamistir. Egitilen aglar test verileriyle test edilmistir. Test sonucunda FFBB
aginda siiflandirma basarist %89, elman aginda %84 ve SOM aginda %70 olarak dl¢iilmiistiir
(Basaran, M., 2019).

Bu makale, havadan goriintiilerde hedeflerin yatay konumunu tahmin etmek i¢in N2pc Olayla
Ilgili Potansiyeli (ERP) kullanan isbirlik¢i bir Beyin-Bilgisayar Arayiizii (¢cBCI) dnermektedir.
N2pc, dikkatin potansiyel bir ilgilenilen nesnenin konumuna dogru kaymasini isaret eden bir
ERP'dir. Calisma, ti¢ farkli cBCI sunar ve katilimcilarin performanslarinin benzerligine gore
gruplarin olusturuldugu bir katilimci se¢im yontemini test eder. N2pc, yatay eksen boyunca
hedefin konumu hakkinda bilgi icerir ve birden c¢ok katilimcidan alinan bilgilerin
birlestirilmesi, alic1 isletim karakteristik egrisi altindaki alanda %21'e varan mutlak medyan
iyilestirmeler saglar. Sonuglar, biri hedef tespiti i¢in, digeri yanal hedeflerle iligkili dikkat
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kaymalarini tespit etmek icin olmak iizere iki siniflandirma sisteminin entegre edilmesinin,

otomatik triyaj i¢cin BClI'leri iyilestirebilecegini gostermektedir (Matran-Fernandez ve ark,
2017).

“Beyin-bilgisayar arayliziinde EEG kullanan iki sinif motor goriintii gdrevi icin makine
Ogrenimi yOntemlerinin karsilastirilmasi” baslikli ¢alismada ise bir beyin-bilgisayar
arabiriminde (BCI) EEG verilerini kullanan motor goriintii gorevlerini siniflandirmak igin
cesitli makine 6grenimi yontemlerinin bir karsilastirmasini sunmaktadir. Arastirmacilar, iki
farkli motor imgeleme gorevini smiflandirmak i¢in k-En Yakin Komsular (k-NN), Karar
Agaclar1 (DT) ve YSA gibi birka¢ algoritma kullanmistir. Sonuglar, YSA algoritmasinin
%96,67 dogrulukla en iyi performansi gosterdigini gostermistir (Behri ve ark, 2018).

Ferda Abbasoglu’na ait tez calismasinda, EEG sinyallerinin siniflandirilmasi igin 6riintii tanima
tabanli, Oznitelik ¢ikarma ve se¢cme yontemleri kullanilmistir. Guriltilii veriler filtre ile
elenmis, Oznitelikler c¢ikarilmis ve smniflandirma dogruluk oranini arttiran Oznitelikler
secilmigstir. Elde edilen Oznitelik matrisi Destek Vektor Makineleri (DVM) ve Lineer
Diskriminant Analiz (LDA) gibi siniflandirma metotlar1 ile test edilmistir. Siniflandirma
dogruluk oranlari karsilastirilmistir. Yontemler iki farkli veri kiimesinde uygulanmistir: Bonn
Universitesi tarafindan epilepsi rahatsizligmin tespiti icin toplanan veri ve Berlin Teknik
Universitesi tarafindan diisiince yolu ile kaslarin oynatilmasi iizerine yapilan BCI yarisma verisi
kullanilmigtir (Abbasoglu, F., 2019).

2. YONTEM

EEG verilerinden 6znitelik ¢ikarimi i¢in birgok yontem kullanilmaktadir. Bu yontemlere 6rnek
olarak Ortak Uzamsal Oriintiiler (CSP), Ayrik Dalgacik Déniisiimii (ADD), Yerel Ikili Oriintii
(YIO) yontemleri verilebilmektedir.

2.1 Oznitelik Cikarim

Bu c¢alismada verilere ADD ile 6znitelik ¢ikarimi uygulanmigtir. ADD yontemi Sinyallerin
yiiksek ve diisiik frekans bilesenlerine ayrilmasini saglayan bir yontemdir. Ayrik Dalgacik
Doniistimii (ADD) Formiilii a oteleme ve b dlgekleme degerleri olarak Denklem 2.1°de
verilmistir. Ayrik Dalgacik Doniistimiiniin matematiksel modeli ise Sekil 2.1°de verilmistir.

Yap(t) = =9 o 2.1)
[_ Xt
Aq —1 | M AFD
I—Az-] 0, =Ay+ Dy + Dy
b 0, =+ Dy Dy+ Dy

Sekil 2.1 Genel bir ADD modeli
ADD yontemi ile EEG sinyali alfa, beta, teta, delta, gama olmak tizere 5 alt banda ayrilmistir.

Alfa Dalgalari: 7-12 Hz arasindaki beyin dalgalandir. Uyanik, normal ve sakin kimselerde
goriiliir. Genlikleri 50 uV kadardir. Uyku durumunda yok olurlar. Uyanik kisi dikkatini 6zel bir
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faaliyete yoneltirse alfa dalgalarinin yerine, daha yiiksek frekansli, fakat diisiik genlikli beta
dalgalar1 meydana gelmektedir.

Beta Dalgalari: Frekanstan 12 Hz'in tizerindeki beyin dalgalandir. 25 Hz'e ve nadir hallerde de
50 Hz'e kadar uzanirlar. Bu dalgalar, merkezi sinir sisteminin kuvvetli aktivasyonunda veya
gerginlik hallerinde ortaya ¢ikar. Alfa dalgalarinda oldugu gibi zihinsel aktivitenin artmasi ile
ortadan kalkar ve yerlerine diistik genlikli asenkron isaretler olusur.

Teta Dalgalari: 4-7 Hz arasindaki dalgalardir, 6zellikle, ¢ocuklarda parietal ve temporal
bolgelerde ortaya cikarlar. Yetigkinlerde de gerginlik, diis kirikligi durumlarinda ortaya
cikarlar. Genlikleri, 100 uV ‘tan kii¢iiktur.

Delta Dalgalari: 3.5 Hz'in altindaki beyin dalgalandir. Baz1 durumlarda 1 Hz'in altina da diser.
Siit gocuklarinda ve agir organik beyin hastaliklarinda goriliir. Genlikleri, 100 uV ‘tan
kiigtiktiir.

Gama Dalgalari: Bazi arastirmacilar tarafindan kullanilmaktadir. Genlikleri, 2 uV ‘tan daha
kiigiiktiir. Uykunun karakteristik belirtisini tasirlar.

2.2 Oznitelik Secimi

Her bir EEG verisinden hesaplanan istatiksel parametreler (standart hata, standart sapma,
ortalama, ortalama enerji, basiklik, ¢arpiklik, varyans, harmonik ortalama, medyan, ortalama
mutlak sapma) 6znitelik olarak secilmistir. Kullanilan 6zniteliklerin 6zellikleri ve formiilleri
asagida verilmistir.

Standart Hata

Bir 6rneklemin ortalamasinin gercek degerden ne kadar farkli olabilecegini 6l¢en bir dl¢iimdiir.
Sg=S / \/ﬁ (22)
Standart Sapma

Bir veri kiimesindeki degerlerin ortalamadan sapmalariin Karelerinin ortalamasinin karekokii
olarak tanimlanir. Standart sapmay1 kullanarak veriler arasindaki varyansi 6lgebilir ve verilerin
dagilhiminin ne kadar yaygin oldugunu gosterebilir.

5= [PE G- ) 23)

Ortalama

Bir veri kiimesinin elemanlarinin toplaminin eleman sayisina boliinmesi ile bulunan bir
degerdir. Matematikte genellikle "x" veya "u" ile gosterilir.

— 1 1
X =Yg =0+ 4 1) (2.4)
Ortalama Enerji

Bir sistemin mikroskobik durumlari arasindaki enerji degerleri arasindaki ortalamay ifade eder.

1
E=- v (2.5)

Basiklik

Bir dagilimin uglarindaki asir1 degerlerin yogunlugunu dlgen bir 6l¢iimdiir. Normal bir dagilim
icin basiklik degeri 3'tlir. Basiklik degeri 3'ten biiyiikse, 0 dagilimin uglarinda daha fazla asir1
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deger bulunur ve "genis kuyruklu™ olarak adlandirilir. Basiklik degeri 3'ten kiigiikse, 0
dagilimin uglarinda daha az asir1 deger bulunur ve "dar kuyruklu™ olarak adlandirilir.

Y -0t
xkur - (n_1)54.

Carpikhk
Bir dagilimin simetrik olup olmadigini 6lgen bir dl¢iimdiir. Carpiklik degeri O ise, 0 dagilim
simetriktir. Carpiklik degeri pozitif ise, 0 dagilim sag egimlidir ve "sag egimli" olarak
adlandirilir. Carpiklik degeri negatif ise, 0 dagilim sol egimlidir ve "sol egimli" olarak
adlandirilir.

Yo, (—%)?

(n—-1)s3

(2.6)

Xske = (2-7)

Varyans

Bir rastgele degiskenin degerlerinin ortalamasindan ne kadar farkli oldugunu gosteren bir

Olctdiir.

2 _ LD
- n

Harmonik Ortalama

S (2.8)

Bir dizi sayinin terslerinin ortalamasimin tersidir. Harmonik ortalama, veriler arasindaki
ortalama degerin tersidir.

1

1
H=n/(x—1+-~-+x—1) (2.9)
Medyan

Bu fonksiyon verilen bir veri kiimesinin medyan degerini hesaplamak igin kullanilabilir.
Medyan, veri kiimesinin artan veya azalan siralama ile siralandiginda ortadaki degerdir.

Xn+1 : x tek sayt
- 2
X =11 .
> (xg + x§+1) 1 x ¢ift sayt
(2.10)

Ortalama Mutlak Sapma

Bir veri kiimesinin ortalama mutlak sapmast her bir veri noktasiyla ortalama arasindaki
ortalama uzakliktir. Ortalama mutlak sapma, bir veri kiimesinde yayilimi tanimlamanin bir
yoludur.

MAD = Zi'(zlfﬂmi_ﬂ
Elefi

(2.11)
2.3 Smiflandirma

Siniflandirma i¢in destek vektor makineleri, karar agaglari, yapay sinir aglar1 gibi birgok
yontem kullanilabilir. Bu tasarim ¢alismasinda yapay sinir aglart kullanilmistir. Yapay sinir
agmin matematiksel modeli Sekil 2.2 de verilmistir.
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o M\‘ Aktivasyon
; Toplama Fonksiyonu
X, Wi P Fonksiyonu Y
e —fwe =S 3 () | CikcE
A
e
Toplam T
Carpim
X, Maks Dodgrusal
Min Adim
) Sigmoid
Girdiler  Adirliklar Esik (Threshold)
Sinis
Tanjant

Sekil 2.2 YSA’nin matematiksel modeli

Aktivasyon fonksiyonu, yapay sinir aglarinda bir gizli katmandaki bir diigiimiin ¢ikis degerini
belirlemek i¢in kullanilan bir matematiksel fonksiyonudur. Bu fonksiyon, girdi verilerini belirli
bir aralikta siirlandirmak veya doniistiirmek i¢in kullanilir. Bu sayede, agdaki diigiimler
arasindaki lineer olmayan iligkileri ifade etmeye olanak tanir. Aktivasyon fonksiyonu olarak
Sigmoid, ReLU (Rectified Linear Unit), Tanh (Hyperbolic tangent), Leaky ReLU, Softmax,
Exponential Linear Unit (ELU), Swish gibi fonksiyonlar kullanilabilir. Bu ¢alismada tanjant
sigmoid fonksiyonu kullanilmistir. Bu fonksiyon, 'n’ girdi degerlerini -1 ile 1 arasina sikistirir,
orijin etrafinda simetriktir ve ¢ikt1 araligi -1 ile 1 arasindadir. Orijin etrafinda simetrik oldugu
icin agin egitiminde sikisma veya "kaybolan gradientler” gibi sorunlarin olugsmasi olas1 degildir.
Bu aktivasyon fonksiyonunun formiilii Denklem 2.12°de, tanjant sigmoid fonksiyonunun giris
cikis egrisi Sekil 2.3.’te verilmistir.

TANSIG(n) = (2/ (1 +exp(—2n)) — 1
(2.12)

a = tansig(n)

Sekil 2.3 Tanjant Sigmoid fonksiyonu girig-¢ikis egrisi

1 n
MSE = -~ Zt:l el
(2.13)

B _ XXi=X)(Y-Y)
T N(x-X)?
(2.14)

Performans Degerlendirme Kriterleri
True Positives (TP) : Gergek pozitif degerlerin dogru tahmin edilen sayisi
True Negatives (TN) : Gergek negatif degerlerin dogru tahmin edilen sayis1
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False Positives (FP) : Gergek negatif degerlerin yanlis tahmin edilen sayisi

False Negatives (FN) : Gergek pozitif degerlerin yanlig tahmin edilen sayis1

Hassasiyet = TP
TP+FP
(2.15)
Duyarlilik = 7
TP+FN
(2.16)
Fl =2« hassasiyetxduyarlilik
hassasiyet+duyarlilik
(2.17)
Dogrulama = ML EL —
TP+FP+TN+FN
(2.18)

Egitim i¢in SCG (Scaled Conjugate Gradient), Bayesian Regularization, Levenberg-Marquardt
algoritmalar1 kullanilabilir. Bu ¢alismada daha hizli sonug verdigi i¢in Levenberg-Marquardt
kullanilmistir.

Algoritmanin matematiksel yapisi

Levenberg-Marquardt algoritmasi, minimize f(x) denklemi olarak tanimlanan bir optimizasyon
problemi ¢ozmek igin kullanilir. Burada X, optimize edilmek istenen degiskenlerin vektoriidiir
ve f(x) ise minimize edilmek istenen maliyet fonksiyonudur.

Levenberg-Marquardt algoritmasi, maliyet fonksiyonunun negatif gradienti yoniinde
degiskenleri iteratif olarak giincelleyerek bu problemi ¢ozer. Giincelleme denkleminin ifadesi
denklem 2.19’da verilmistir:

x(ke + 1(% Tg)x(k) = U T (x (k) + ] (=D)J (x (k) T (x (k)

Burada, J(x(k)) maliyet fonksiyonunun x(k) degerinde degerlendirilen Jacobian matrisi, r(x(k))
artik vektorii, A bir sontimleme parametresi ve | ise identite matrisidir. Soniimleme parametresi
A, maliyet fonksiyonunun gradienti takip etme (gradient inisi gibi) ve Newton yonii takip etme
(Newton-Raphson gibi) arasindaki dengeyi kontrol eder.

2.4 Tasarim (Yontemin Problemin Coziimiinde Kullanimi)

Kullanilan veriler Bonn Universitesi’nin halka agik verileridir. Verilerde kullanilan &rnekleme
frekans1 173.61 Hz’dir. Bu ¢alismada A ve E verileri kullanilmistir. Verilerden A (saglikli
bireyin verileri), E(Epilepsi hasta verileri)’ni temsil etmektedir. ADD ile 6znitelik ¢ikariminda
oncelikle giriiltiiyii bastirmak amaciyla kullanilan verilere 0.5 - 45 Hz araliginda filtre
uygulanmstir. Daha sonra alfa, beta, teta gama, delta alt bantlarina ayirmak igin butterworth
bant geciren filtre kullanilarak ADD uygulanmistir. Bu filtre belirli bir frekans araligini
gecirirken, 0 araligin disindaki frekanslar1 reddeden bir sinyal isleme filtresidir. Sinirsiz
yumusak frekans yanit1 ve gegis bolgesinde sabit bir kazang ile tanimlanir. Butterworth bant
geciren filtrenin aktarim fonksiyonu denklem 2.20’de verilmistir. Burada "s" Laplace
degiskeni, "n" filtre diizeni, "w1" ve "w2" sirasiyla alt ve iist kesme frekanslaridir.

H(s) = {s?™ + (wywy)" / (s? + wys + wyw,)"
(2.20)

Ayrik dalgacik doniisiimiinden sonra elde edilen sonuglar Tablo 2.1°de verilmistir.
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Tablo 2.1 EEG Sinyali frekans bantlar1

Bant Bant Genisligi(Hz)
Delta 05-4

Teta 4 -7

Alfa 7-12

Beta 12 - 25

Gama 25 - 40

Her bir alt banttan 10 adet 6znitelik ¢ikarilmistir. Toplamda 10x5 adet 6znitelik vardir. %50’si
saglikli, %50’si hasta olmak tizere 100 adet veri dosyasi bulunmaktadir. Levenberg-Marquardt
ile egitim i¢in son siituna target degerleri eklenmistir. Bu degerler hasta verilere 1, saglikli
verilere ise 0 etiketi verilerek olusturulmustur. Toplamda matris boyutu 100x51 olmustur.

3. BULGULAR
3.1. Simiilasyon Asamalari

Filtrelenen ve ADD ile Oznitelik ¢ikarimi asamalarindan gegen verilerin plot komutu ile
cizdirilmesi saglanmigtir. Siniflandirma kisminda Neural Network Toolbox ve Levenberg-
Marquardt algoritmasi kullanilmistir. Sekil 3.1°de saglikli bireylerden alinan verilerin ADD
yapildiktan sonraki grafikleri verilmistir. Sekil 3.2°de ise hasta bireylerden alinan verilerin
ADD yapildiktan sonraki grafikleri verilmistir.

Saghikl Alfa
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o e il il i) Iui‘ i ’ i | M ill‘,v itteontho ot v tiahheod o e o
o ""| |‘,,"7--:,i\|"j. WA L \| i “' - |Ih '\ I “ll ( ' ‘J 1" ‘l | W ” R Al "r"‘“"""“‘Hl"?ﬂ‘»l"' Wiy
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! ll: < 3000

__ saguki Beta
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Sekil 3.1 Saglikli verilerinden elde edilen frekans alt bantlar1
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Sekil 3.2 Epilepsi hastasi verilerinden elde edilen frekans alt bantlar1

Sekil 3.3’te goruldiigii iizere gergek degerler ve test degerleri arasinda farkliliklar
bulunmaktadir. Regresyon grafigi, veri noktalarinin belirli bir modele gore nasil dagildigini
gosterir. Levenberg-Marquardt algoritmasi, verilen veri noktalarini kullanarak en iyi uyumlu
modele ulagsmak icin kullanilabilir ve bu modele gore olusan regresyon grafigi, veri noktalarinin
ne kadar iyi uyumlu oldugunu gosterir. Sonuglarin boyle ¢ikmasi normal kabul edilir. Egrilerin
ortalama olarak birbirine yakin olmasi yeterlidir.

Training: R-q”749

o Dam

o Et

Output —= 0.96Target + 0.085

Test: R=0.87672

~= 0.68*Target + 0.099

Output

o
0 0.5 1 LS
Target

Output ~= 0.91"Target + 0.09

Validation: R=0,80525
- b

ey T
—rt
- y-T
s
+ /
- /
o
& 4
o v
"
! Vi
gos o
8 g
S g
.
0 as 1
Target

_ Al R=0.9a3a5

Sekil 3.3 Test, egitim ve dogrulama sonuglarinin regresyon egrileri

Tablo 3.1 Test sonucunda elde edilen regresyon ve ortalama karesel hata degerleri
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Gozlem MSE R
Egitim 70 0.0300 0.9486
Dogrulama 15 0.0184 0.9657
Test 15 0.0970 0.8278

MSE degeri yani hata degeri 0’a yakin olmalidir. Tablo 3.1°e bakildiginda bu degerin 0’a yakin
oldugu goriilmektedir. Regresyon degeri ise 1’e yakin olmalidir. Regresyon degerinin formiilii
Denklem 2.14.’te verilmistir. Tabloda bu degerin de uygun araliklarda oldugu goriilmiistiir.

Best Validation Performance is 0.096285 at epoch 6

Moan Squared Error (mse)

12 gpochs

Sekil 3.4. MSE degeri grafigi

MSE (Mean Squared Error), ortalama karesel hata olarak cevirebilecegimiz bir model
performans degerlendirme Ol¢iisiidiir. MSE formiilii Denklem 2.13’te verilmistir. Bu 6l¢ii,
modelin tahminleri ile gercek degerler arasindaki hata oranlarinin karelerinin ortalamasini verir.
Sekil 3.4.”e bakildiginda egitim (‘train’ egrisi) egrisi lizerinde hata oranin artt1g1 goriilmiistiir.

4. SONUC, TARTISMA VE ONERILER
4.1. Sonuclar

Bu calismada saglikli ve hasta bireylerden alinan 100 adet 6rnek kullanilmistir. Tasarim
calismasinda elde edilen grafiklerle alfa, beta, teta, delta, gama frekans alt bantlarinin
grafiklerinde hasta ve saglikli verilerdeki farklar ortaya konulmustur. Egitim Levenberg-
Marquardt algoritmasi ile gerceklestirilmistir. Egitim setinde 70 adet 6rnek kullanilmigtir. Test
setinde ise 30 ornek yer almistir. Egitilen aglar test verileriyle test edilmistir. Test sonucunda
olusan degerler dogrulama i¢in %80.52, egitim i¢in %87.67, test i¢cin %99 ve tiim ¢alisma i¢in
%94.94 degerleri elde edilmistir. Sistemin amacimna ne kadar ulagtifini test etmek icin
performans degerlendirme kriterleri hesaplanmaistir.

Tablo 4.1 Performans degerlendirme kriterleri

Duyarlilik 1
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Performans 0.0266
F1-skoru (%) 97.09
Dogruluk (%) 97
Hassasiyet (%) 94.34

Hesaplanan sonuglar Tablo 4.1°de verilmistir.

Tabloda goriilen degerler kontrole tabi tutulmustur. Hassasiyet, tahmin edilen pozitif degerlerin
gercek pozitif degerlerden olusan oranidir. Formiilii, Denklem 2.15°te verilmistir. Duyarlilik,
gergek pozitif degerlerin tahmin edilen pozitif degerlerin oranidir. Formiilii, Denklem 2.16’da
verilmistir. Dogruluk, siniflandirma problemlerinde, modelden dogru tahmin edilen degerlerin
toplam tahmin edilen degerlere oranidir. Formiilii, Denklem 2.18’de verilmistir. Performans
terimi genel olarak bir sistemin, bir modelden, bir algoritmadan ne kadar iyi oldugunu gosteren
bir olclidiir. F1-skor degeri ise kesinlik ve duyarlilik degerlerinin harmonik ortalamasin
gostermektedir. Formiilii, Denklem 2.17°de verilmistir.

4.2. Oneriler ve Tartisma

Ozellik ¢ikarimi igin daha fazla matematiksel yontem kullamlabilir. Oznitelik segimi
asamasinda Fisherscore gibi algoritmalar kullanarak onemli olan parametreler kolaylikla
secilebilir. Ayrica egitim i¢in daha ¢ok veri 6rneginden yararlanilabilir.
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CYBERSECURITY RISKS OF EMERGING TECHNOLOGIES: AN ANALYSIS ON
MITIGATION STRATEGIES

YENI ORTAYA CIKAN TEKNOLOJILERIN SIBER GUVENLIK RiSKLERIi: RiSK
AZALTMA STRATEJILERI UZERINE BiR ANALIiZ

Hasan CIFCI

Asst. Prof. Dr., Istanbul Aydin University, Software Engineering,
ORCID: 0000-0002-2679-254X
Ozet

Yapay zeka, blok zinciri, artirilmis gergeklik/sanal gergeklik, kuantum bilgi islem, 5G aglar1 ve
otonom cihazlar gibi yeni ortaya cikan teknolojiler hizla gelisiyor ve teknolojiyle etkilesim
bi¢cimimizi doniistiiriiyor. Ancak bu teknolojiler, yeni ve karmasik siber gilivenlik risk ve
tehditlerini de beraberinde getiriyor. Bu calismada, potansiyel risk ve tehditlerini, giivenlik
aciklarini ve saldir1 vektorlerini belirlemek igin yeni ortaya ¢ikan teknolojilerin siber giivenlik
ozellikleri kapsamli bir sekilde analiz edilmektedir. Ayrica, sifreleme, giivenlik duvarlari, ¢ok
faktorlic kKimlik dogrulama, sifreleme ve diizenli giivenlik denetimleri gibi farkli giivenlik
onlemlerinin yeni ortaya ¢ikan teknolojilere yonelik saldirilara kars1 etkinligi incelenmistir. Bu
stratejilerin uygulanmasi, yeni ortaya ¢ikan teknolojilerin giivenli bir bigimde entegrasyonunu
kolaylastiracak ve siber saldir1 ve veri ihlali ihtimalini azaltacaktir. Calismanin bulgulari, ilgili
akademik literatiire ve yeni ortaya ¢ikan teknolojilere yonelik siber giivenlik tehditlerine iligkin
uzman analizlerine dayanmaktadir. Bu ¢alismada, siber saldirilarin sikligi ve karmasikliginda
yeni ¢ikan teknolojilerin rolii de aragtirilmistir. Dogru verileri toplamak i¢in endiistri raporlari,
devlet istatistikleri, anketler ve agik kaynak istihbarati dahil olmak tizere ¢esitli kaynaklar
incelenmistir. Bahse konu veri kaynaklarinin birlesimi, gelisen teknolojilerin siber saldirilar
tizerindeki etkisinin kapsamli bir sekilde anlasilmasini ve yeni siber giivenlik strateji ve
uygulamalarini ortaya koyacak egilimlerin belirlenmesini saglamigtir. Bu yaklasim, titiz ve
kanita dayali bir metodolojiyi yansitmakta ve gelisen siber giivenlik tehditlerini ele almak i¢in
etkili risk azaltma stratejilerinin belirlenmesini kolaylastirmaktadir. Genel olarak bu
arastirmada, yeni ortaya ¢ikan teknolojilere dair siber giivenlik risklerini ele almanin 6nemi
vurgulanmakta ve bu riskleri azaltmak igin etkili stratejiler onerilmektedir.

Anahtar kelimeler: yeni ortaya ¢ikan teknolojiler, siber giivenlik riskleri, siber giivenlik
tehditleri, risk azaltma stratejileri

Abstract

Emerging technologies such as artificial intelligence (Al), blockchain, augmented
reality/virtual reality (AR/VR), quantum computing, 5G networks and autonomous devices are
rapidly advancing and transforming the way we interact with technology. However, these
technologies are also introducing new and complex cybersecurity risks and threats that must be
addressed to ensure their safe and secure adoption. The study employs a comprehensive analysis
of cybersecurity features of different emerging technologies to identify potential risks, threats,
vulnerabilities and attack vectors. Additionally, the study analyzes the effectiveness of different
security measures, such as encryption, firewalls, multi-factor authentication, encryption,
network segmentation, and regular security audits in protecting against attacks on emerging
technologies. The implementation of these strategies can facilitate the assurance of secure and
safe integration of emerging technologies, consequently reducing the likelihood of cyber-
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attacks and data breaches. The findings of this study are based on a review of relevant academic
literature and expert analysis of cybersecurity threats to emerging technologies. In this study,
the role of emerging technologies in the increasing frequency and sophistication of cyber-
attacks has also been investigated. To gather relevant and accurate data, several sources were
considered including industry reports, government statistics, surveys and studies, and open-
source intelligence. The combination of these data sources enabled a comprehensive
understanding of the impact of emerging technologies on cyber-attacks and facilitated the
identification of trends and patterns that can inform new cybersecurity strategies and practices.
This approach reflects a rigorous and evidence-based methodology and has facilitated the
identification of effective mitigation strategies to address evolving cybersecurity threats.
Overall, this research highlights the importance of addressing the cybersecurity risks associated
with emerging technologies and proposes effective strategies to mitigate these risks.

Keywords: emerging technologies, cybersecurity risks, cybersecurity threats, risk mitigation
strategies

1. INTRODUCTION

In the contemporary digital era, cybersecurity has become a paramount apprehension due to the
escalating frequency of cyber threats and attacks, which present consequential risks to
individuals, institutions, and governments on a global scale. It encompasses a range of practices,
technologies, and policies aimed at protecting systems, networks, and sensitive data from
unauthorized access, theft, or damage (ITGovernance, 2023). With the rapid development and
adoption of emerging technologies such as artificial intelligence (Al), blockchain, augmented
reality/virtual reality (AR/VR), quantum computing, 5G networks, and autonomous devices,
cybersecurity has become even more crucial. These technologies provide notable advantages in
terms of enhanced efficacy, enhanced productivity, and improved user experience (NATO,
2022). However, they also introduce new and complex cybersecurity risks and threats that must
be identified and addressed to ensure their safe and secure integration into society. The
intersection of cybersecurity and emerging technologies is an area of growing concern and
interest among researchers, policymakers, and industry experts, as it represents a significant
challenge and opportunity for innovation and progress.

The aim of this study is to analyze the cybersecurity features of different emerging technologies
and identify potential risks, threats, vulnerabilities, and attack vectors. Additionally, the study
analyzed the effectiveness of different security safeguards, such as encryption, firewalls, multi-
factor authentication and regular security audits, in protecting against attacks on emerging
technologies.

The importance of this study lies in the need to ensure the safe and secure integration of
emerging technologies, particularly given the increasing frequency and sophistication of cyber-
attacks. The findings of this study can inform new cybersecurity strategies and practices that
can facilitate the assurance of secure and safe integration of emerging technologies,
consequently reducing the likelihood of cyber-attacks and data breaches. By identifying
effective mitigation strategies to address evolving cybersecurity threats, this study can
contribute to the advancement of knowledge and understanding for those concerned with
addressing these risks.

2. METHODOLOGY

In the current study, lists of emerging technologies were gathered from various sources
including NATO, Gartner, IEEE, and the World Economic Forum. A comprehensive analysis
of the cybersecurity features of these emerging technologies was then conducted to identify
potential risks, threats, vulnerabilities, and attack vectors.
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The findings of this study are based on a review of relevant academic literature and expert

analysis of cybersecurity threats to emerging technologies. The role of emerging technologies

in the increasing frequency and sophistication of cyber-attacks was also investigated. To ensure

relevant and accurate data, several sources were considered including industry reports,
government statistics, surveys and studies, and open-source intelligence.

3. FINDINGS
3.1. Emerging Technologies

Various emerging technologies are being extensively researched and developed by private and
public organizations worldwide. NATO focuses on hypersonic technologies, Al, autonomy,
data, quantum-enabled technologies, space, energy and propulsion, biotechnology and novel
materials and manufacturing (NATO, 2022). The Congressional Research Service (CRS) lists
Al, hypersonic weapons, lethal autonomous weapons, biotechnology, directed energy weapons
and quantum technology as emerging technologies of interest (CRS, 2022). The International
Data Corporation (IDC) cites 10T, 5G, blockchain, biometrics, AR/VR, quantum computing,
edge computing, robotics, and Al as significant technologies to watch (IDC, 2022). The MIT
Technology Review identifies ten promising technologies, namely Al, blockchain and
distributed ledger technologies (DLT), quantum computing, synthetic biology and gene editing,
AR/VR, Internet of Things (10T), cybersecurity and information technology, advanced robotics
and autonomous systems, biotechnology and bioengineering, and energy storage and renewable
energy technologies (MIT Technology Review, 2023). The World Economic Forum (WEF)
mentions Al, VR, gene editing, blockchain, nanotechnology, metaverse, 3D printing,
sustainable energy, cryptocurrencies, and sustainable agriculture as technology areas with
potential (World Economic Forum, 2022). IEEE highlights Al, Internet of Behaviors (10B),
guantum computing, hyper automation, 5G, smart vehicles, AR/VR, cybersecurity mesh,
distributed cloud, and blockchain as significant areas of technological development (IEEE,
2022). Finally, Gartner mentions a wide range of emerging technologies, including Al, edge
computing, blockchain, metaverse, 6G, digital human, smart space, digital twins, spatial
computing, hyper automation, synthetic data, intelligent applications, neuromorphic
computing, Web3, and tokenization (Gartner, 2023).

Table 1 presents a 10 of the emerging technologies that have been identified by various
organizations around the world. These technologies are being researched and developed with
great interest by both private and public sectors due to their potential to revolutionize industries
and societies.

Table 1
Emerging technologies by various sources

Technologies IDC MIT WEF IEEE Gartner NATO CRS
Artificial Intelligence (Al) v v v v v v v
Quantum Computing v v v v v v
Robotics and Autonomy V4 N4 v v v v
Blockchain v v v v v

Augmented and Virtual Reality (AR/VR) v v v v v
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Metaverse v v v

Biotechnology v v N
5G v v v

Hypersonic Technologies v v
Internet of Things (1oT) v v

3.2. Cybersecurity Risks and Threats Against Emerging Technologies

The integration of Al in cybersecurity is a rapidly growing trend that is being widely adopted
for improving the accuracy and speed of intrusion detection systems, malware detection,
network traffic analysis, and other such cybersecurity functions (Capuano et al., 2022; Naik et
al., 2022). Al has demonstrated encouraging prospects in curtailing expenses associated with
identifying and addressing cybersecurity breaches and decreased the time taken to detect threats
and anomalies in the system. Additionally, Al has been used to detect vulnerable source codes
and malware, improving the efficiency of cybersecurity solutions (Charmet et al., 2022).
However, the application of Al in cybersecurity is not without its challenges. Designing an Al
system without adverse effects on cybersecurity, ensuring scalability, and addressing ethical
and legal issues are some of the major challenges that must be overcome (Naik et al., 2022).
Furthermore, the lack of transparency in complex internal mechanisms of Al systems
exacerbates the problem of entrusting crucial decisions to such systems (Capuano et al., 2022).
Despite the benefits of Al in cybersecurity, its malicious use has also become a major concern.
Al can be maliciously used for deception, phishing, manipulation, deep fakes, and enhancing
malware (Blauth et al., 2022). This malicious use of Al can introduce new vulnerabilities and
threats in the system, which poses a challenge to cybersecurity experts.

Quantum computing is a rapidly developing technology that promises faster and more efficient
solutions to complex problems than classical computers, but it also presents unique
cybersecurity threats and risks that must be addressed. Potential threats include quantum code-
breaking, data integrity, supply chain attacks, side-channel attacks, and malware and
ransomware (Ford, 2023). Quantum computing possesses the capability to enhance the efficacy
of conventional file encryption and decryption algorithms, thereby elevating the domain of
information and communication technologies to unprecedented levels through accelerated
computational power and robust security measures (Ko & Jung, 2021). In the future, quantum
strategies can be used for both offensive and defensive actions to safeguard cyber-physical
systems for critical infrastructures through their data communication networks (Lakshmi et al.,
2023). However, the dark side of quantum computing is that it has been mathematically proven
to break most of the world's current cybersecurity, as quantum computers have the ability to
break encryption (Ford, 2023).

Robotics and autonomy have brought numerous benefits but also pose several cybersecurity
threats and risks that need to be addressed. Autonomous vehicles are susceptible to targeted
attacks on their communication systems, autonomous driving system and automotive control
systems. Consequently, the exploration of autonomous vehicle security via the amalgamation
of Al has emerged as a noteworthy trend in current times (Kim et al., 2021). Furthermore, the
sensors utilized in robotics and autonomy are at risk of being exposed to cyber threats, including
but not limited to malware, remote access, zero-day exploits, and deliberate defects that may
be introduced during the manufacturing process. Such vulnerabilities have the potential to
endanger lives, well-being, the safety of the environment, as well as impede innovation and
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progress (Muhammad et al., 2023). To establish dependable, enduring, resilient, and secure

autonomous systems, it is imperative to confront primary cybersecurity predicaments. Such

systems are predisposed to intricate attacks that may jeopardize their multifaceted functions and

independent decision-making abilities, thereby facilitating both offensive and defensive cyber

operations. To counter such threats efficiently, responsive and adaptable strategies are

necessary to provide real-time defense mechanisms with minimal human intervention (Hagos
& Rawat, 2022).

Blockchain technology is a decentralized ledger system that permits transactions to be
conducted in a secure, transparent, and tamper-resistant manner, without necessitating the
involvement of a central authority. It poses cybersecurity threats and risks that must be
addressed. Blockchain technology's unique trust and security properties have garnered
significant attention from researchers, developers, and industry practitioners. It can be used for
various purposes such as network protection, threat detection, and malware prevention.
However, its inherent properties pose challenges to secure software engineering, and attacks
exploiting blockchain technology's vulnerabilities are increasing (Naik et al., 2022; Schlatt et
al., 2023). As the value transacted through blockchain-based systems continues to escalate, they
are increasingly becoming prime targets for cybercrime. Although this technology is
characterized by immutability, decentralization, and pseudonymity, these features also
engender specific cybersecurity challenges. There exist viable avenues for attackers to exploit
the technology's vulnerabilities, thereby presenting a mounting threat to blockchain-based
applications (Schlatt et al., 2023).

AR/VR are innovative technologies that provide unique digital experiences for users. These
technologies can be utilized to improve cybersecurity awareness and knowledge actively and
entertainingly. The interactive nature of these technologies can enhance cybersecurity training
and education, allowing users to learn and practice cybersecurity skills in a fun and engaging
manner (Algahtani & Kavakli-Thorne, 2020). However, they also pose various cybersecurity
threats and risks, such as privacy violations, malware, hacking and physical threats. These risks
must be addressed to ensure the safety and security of AR/VR users.

The metaverse is a collective virtual environment in which users can engage with one another,
as well as digital objects, within a communal space, but it presents several cybersecurity threats
and risks that need to be addressed. The potential cybersecurity threats and risks against the
metaverse include malware and phishing attacks, hacking and data breaches, virtual identity
theft, and content moderation. The metaverse is characterized by four crucial features, namely
socialization, immersive interaction, real-world building, and expandability. Nevertheless,
these characteristics render the metaverse susceptible to security and privacy threats (Huang et
al., 2023). The absence of established norms and governmental oversight has resulted in illegal
activities, which are capable of being perpetrated via online means, such as fraudulent schemes
and exploitation of programming code (Wu et al., 2023).

Biotechnology is a field of study that employs living systems and organisms to generate goods
and services that have the potential to provide benefits to humanity. Despite its advantages,
biotechnology poses several cybersecurity risks, such as intellectual property theft, cyber
espionage, data breaches, sabotage, and manipulation, and gene hacking. Genetic information
is sensitive and identifiable, but genetic information security is a relatively new concern. The
production of genetic data is facilitated by various subsystems responsible for information
management and influenced by a multitude of partners that collectively impact the overall
system (Walsh & Streilein, 2020) and genetic information systems are especially susceptible to
being compromised and misused (Schumacher et al., 2020).
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Wireless network access is becoming increasingly prevalent in modern networks. The advent

of 5G technology promises a new generation of network infrastructure that boasts faster speeds,

lower latency, and higher reliability than its predecessors. However, it also introduces new

cybersecurity threats and risks that must be addressed (Sobh & Khalil, 2023). With the

integration of wireless networking technologies across all networks, 5G technology is expected

to improve communications, but this development also creates vectors for cyber-attacks.

Among the potential risks to 5G are data breaches, network disruption, man-in-the-middle
attacks, supply chain attacks, and identity and authentication concerns.

Hypersonic technologies are a class of aircraft and missiles that have the capability to fly at a
minimum speed of Mach 5, or five times the speed of sound (NASA, 2023). These technologies
are associated with substantial military benefits, but they also carry an exclusive set of
cybersecurity threats and risks that must be taken into consideration. Several potential
cybersecurity threats and risks exist concerning hypersonic technologies, including cyber
espionage, data breaches, insider threats, and denial-of-service attacks. Cyber-attacks on
control systems also represent a serious threat to the integrity and safety of these systems.

The Internet of Things (10T) is a connected devices, sensors, and other objects that can exchange
data on the internet. However, 10T also poses several cybersecurity threats and risks that must
be addressed to ensure its safe operation (Narvaez et al., 2022). Potential cybersecurity threats
against loT include unauthorized access, malware attacks, DDoS attacks, data privacy, and
supply chain attacks.

3.3. Implications of Emerging Technologies on Cyber-Attacks

The implications of emerging technologies on cyber-attacks have far-reaching consequences
for individuals, organizations, and governments. The rapid pace of technological advancement
has led to an increased number of cyber-attacks. Emerging technologies have transformed the
cyber threat landscape and raised significant concerns about the ability of organizations and
governments to defend against cyber-attacks.

One major implication of these technologies is the increased complexity of systems, which
makes them more challenging to secure. As these technologies become more complex, it
becomes easier for attackers to exploit vulnerabilities in the system, leading to more frequent
and sophisticated cyber-attacks.

Another implication of emerging technologies is the potential for faster attacks. Al can be used
to develop more advanced and sophisticated attack methods that can be carried out at a much
faster pace than traditional attacks. Attackers can use these technologies to create highly
targeted attacks that can breach security systems quickly, leading to severe damage to
organizations.

Emerging technologies also introduce new attack vectors that were not present before, such as
attacks on autonomous systems, blockchain-based systems, or the data generated by loT
devices. These systems have become an attractive target for attackers due to their
vulnerabilities. Attackers can use these vulnerabilities to start attacks that could result in
significant damage to organizations, including data breaches, financial losses, and reputational
damage.

3.4. Cyber-Attack Statistics

The incidence of cyber-attacks reveals that some emerging technologies, such as 10T, robotics,
autonomy, and blockchain, have become increasingly vulnerable to such threats. Conversely,
emerging technologies such as Al, autonomy, and quantum computing facilitate criminals to
execute more complex and efficient attacks, while also enabling defenders to detect and prevent
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them. Organizations that have fully implemented Al and automation programs can identify and

contain breaches 28 days earlier than those without such technologies, resulting in cost savings

of $3.05 million (IBM, 2022). According to a survey, approximately 50% of the participants

expressed the belief that Al technology represents the most promising innovation for countering

cyber-attacks originating from nation-states over the next five years. Additionally, other

technological advancements such as big-data analytics, cloud computing and quantum

computing were also identified as possessing the capacity to effectively address various cyber

threats (Statista, 2022). The growing sophistication of cybercriminals renders existing

cybersecurity measures implemented by businesses, governments, and individuals increasingly
obsolete, as per The Global Risks Report published 2022 (World Economic Forum, 2022).

In 2022, the average time to discover and cure a data breach was nearly nine months or 277
days (IBM, 2022). However, reducing this period to 200 days or less could lead to significant
cost savings. An average of 2,200 cybersecurity incidents occur daily, and a cyber-attack is
attempted every 39 seconds (CompTIA, 2023). It is predicted that by 2025, cybercrime will
cost $10.5 trillion annually and the financial impact of these incidents is massive, highlighting
the need to implement robust cybersecurity measures to minimize risks (Cybersecurity
Ventures, 2020). In light of the increasing number of cyber-attacks and their detrimental impact
on organizations and individuals, it is imperative to prioritize cybersecurity measures.

Increased connectivity in 10T devices poses several potential cybersecurity risks. The year 2020
saw a 30% rise in 1oT malware, with 32.4 million cases reported worldwide. It is worth noting
that 10T devices are highly susceptible to attacks, taking as little as five minutes to be hacked
(Norton, 2023). Cybersecurity professionals expect that the 10T will become an increasingly
attractive target for cybercriminals, and the number of attacks is predicted to rise (CompTIA,
2023). The number of loT cyber-attacks is expected to double by 2025 (Embroker, 2023). As
the 10T continues to expand in complexity and availability, it is essential to address the growing
concerns regarding loT security (CompTIA, 2023).

Cryptojacking is becoming increasingly widespread, with a 230% growth in 2022 alone
(TechTarget, 2023). The surge in ransomware campaigns demanding cryptocurrency payments
is also notable, with a 35% rise observed between late 2020 and early 2021 (Norton, 2023).
These statistics highlight the growing concern over cryptocurrency-related cyber threats and
the need for robust security measures to protect against such attacks.

3.5. Cybersecurity Safeguards for the Emerging Technologies

With the proliferation of emerging technologies, there is a growing need for effective
cybersecurity safeguards. Cybersecurity threats have become increasingly complex and
sophisticated, and organizations must adopt a proactive approach to cybersecurity to mitigate
these risks. This section of the study presents various cybersecurity safeguards for emerging
technologies listed as follows:

. Defense in depth: A security approach that involves the implementation of numerous
tiers of security measures with the objective of safeguarding valuable assets (NIST, 2023). It's
a comprehensive approach that includes physical, technical, and administrative controls to
mitigate security risks. By having multiple layers of security, Defense in Depth reduces the
likelihood of a successful cyber-attack and minimizes the impact of a breach.

. Strong authentication and access control mechanisms: These measures are
indispensable in guaranteeing that solely authorized individuals are capable of accessing
confidential information or systems, which in turn lessens the likelihood of cybersecurity
breaches and data theft. Mechanisms include the use of multifactor authentication, biometric
authentication, and access control policies to prevent unauthorized access.

22



ASES V. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE

MARCH 20-21, 2023, ANKARA, TURKIYE

CONFERENCE BOOK

" Regular software updates and patches: The act of regularly updating software is of

utmost importance in mitigating security vulnerabilities, which may be exploited by malicious

actors to illicitly access systems or sensitive data. Emerging technologies are often vulnerable

to security threats, and software updates and patches can help to address these vulnerabilities
and prevent cyber-attacks.

" Encryption: Encryption is a critical tool in safeguarding sensitive information and
communications from unauthorized access or interception, providing an added layer of
protection for data at rest and in transit. Encryption can be used to protect data and
communications from unauthorized access.

. Robust network security: Implementing comprehensive network security measures is
necessary in protecting against a wide range of cyber threats, including malware, ransomware,
and phishing attacks, among others. The security measures comprise the utilization of firewalls,
intrusion detection and prevention systems, and various other security mechanisms designed to
safeguard computer networks from cyber threats.

. Threat intelligence and monitoring: Timely detection and response to cyber threats
require constant monitoring of networks, applications, and systems, coupled with advanced
threat intelligence capabilities to stay ahead of evolving threats. Organizations should employ
relevant tools to detect and respond to cyber threats in real-time.

. Regular security assessments and audits: Performing periodic security assessments and
audits is imperative for identifying and addressing vulnerabilities, as well as ensuring the
continued effectiveness and relevance of cybersecurity measures. Regular security assessments
and audits can help identify vulnerabilities and areas for improvement in cybersecurity
measures.

. Security by design: Incorporating security measures from the start of any development
project can help minimize vulnerabilities and ensure that emerging technologies are secure by
design, reducing the risk of security breaches and attacks down the line. Emerging technologies
should be developed with security mindset from the beginning. This includes implementing
security controls and best practices throughout the development lifecycle.

. Zero-trust Architecture: The concept of zero-trust (ZT) refers to a series of
cybersecurity principles that are constantly changing, and that shift the emphasis from fixed,
network-based perimeters to the safeguarding of users, resources, and assets (NIST, 2020). A
ZT architecture utilizes these principles to formulate industrial and enterprise infrastructure and
workflows. At its core, the fundamental tenet of zero trust asserts that no implicit trust shall be
granted to user accounts or assets based on their physical location within a network. Rather,
zero trust operates under the assumption that no access request should be automatically granted
without proper verification and authorization.

4. CONCLUSION

Emerging technologies have become an integral part of modern society, enabling a range of
innovative applications and services. However, the rapid pace of development and adoption of
these technologies has also led to new and complex cybersecurity risks and threats that pose a
significant challenge to organizations across different sectors. The study presented in this paper
has demonstrated the importance of addressing these risks to ensure the safe and secure
integration of emerging technologies.

The study employed a comprehensive analysis of the cybersecurity features of different
emerging technologies, identifying potential risks, threats, vulnerabilities, and attack vectors.
The findings underscore the need for effective security measures such as encryption, firewalls,
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multi-factor authentication and regular security audits to mitigate these risks. The combination

of these measures can facilitate the assurance of secure and safe integration of emerging
technologies, reducing the likelihood of cyber-attacks and data breaches.

The outcomes of this study have the potential to offer significant contributions to the
advancement of knowledge and understanding of evolving cybersecurity risks associated with
emerging technologies. The methodology employed in this study was rigorous and evidence-
based, drawing on a range of sources, including academic literature, industry reports,
government statistics, surveys and studies, and open-source intelligence. This approach enabled
the identification of effective mitigation strategies to address evolving cybersecurity threats.

In conclusion, the study presented in this paper has highlighted the importance of addressing
the cybersecurity risks associated with emerging technologies to ensure their secure integration.
The findings have identified effective strategies that can be employed to mitigate these risks,
providing a framework for organizations to safeguard their systems, data, and operations. As
emerging technologies continue to evolve, it is essential to remain vigilant and proactive in
identifying and mitigating emerging cyber threats to ensure a safe and secure digital future.
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ROBUST OPTIMIZATION FOR CLASSIFICATION PROBLEMS

SINIFLANDIRMA PROBLEMLERININ GURBUZ OPTIiMiZASYONU
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Ozet

Giirbiiz optimizasyon, belirsiz veriler durumunda ¢6ziimleri bagisik hale getirmek ig¢in bir
metodolojidir. Gergek diinya problemlerinde, veriler bazi pertiirbasyonlara maruz kalabilir ve
problemin parametrelerindeki kiiciik pertiirbasyonlar bile model {izerinde istenmeyen etkilere
neden olabilir. Belirsizlik altinda karar verme problemlerinde giirbiiz optimizasyon, bu
sorunlar1 ele alan bir metodolojidir. Hesaplamali biyoloji ve biyoenformatikte, 6l¢iim siireci
nedeniyle veriler giiriiltiilii olabilir veya tahminin siibjektif dogasi nedeniyle yanlis veya
giiriiltiilii etiketlere sahip olabilir. Bu nedenle, hesaplamali biyoloji ve biyoenformatik
alanlarindaki siniflandirma problemlerinde belirsiz verileri ele almak i¢in giirbiiz optimizasyon
araglarinin kullanilmasi daha saglam ¢oziimler saglar. Bu ¢alismada, farkli belirsizlik kiimeleri
altinda ikili siniflandirma problemleri i¢in varolan giirbiiz optimizasyon formiilasyonlari
incelenmistir. Spesifik olarak, verilerdeki pertiirbasyonun bazi sinirl belirsizlik kiimelerine ait
oldugu varsayimi ile, en kotlii durum performansinin bu belirsizlik kiimesi altindaki
optimizasyonu sunuluyor. Bu da daha saglam modellerle sonuglaniyor. Bu c¢alismada,
belirsizlik kiimelerinin, ¢alisilan yontemlerin diizenlilestirme 6zelliklerinin yani sira ¢oziimler
iizerindeki etkisi de verilmektedir. Ayrica, biyolojik uygulamalarda olasi etiket giiriiltiisiiniin
varligindan hareketle, destek vektor makineleri (SVM), giirbiiz optimizasyon metodolojisi
kullanilarak hem o6zellik hem de etiket belirsizligi ile basa ¢ikmak i¢in yeniden formiile
edilmistir.

Anahtar Kelimeler: Giirbiiz optimizasyon, ikili siniflandirma, destek vektér makinalari
Abstract

Robust optimization is a methodology to immunize the solutions in case of uncertain data. In
real-world problems, the data can be exposed to some perturbations, and even small
perturbations in the parameters of the problem may result in undesirable effects on the model.
For decision-making problems under uncertainty, robust optimization is a methodology to
handle these issues. In computational biology and bioinformatics, data is noisy due to the
measurement process or may have wrong or noisy labels due to the subjective nature of the
prediction. Therefore, using robust optimization tools to handle the uncertain data in
classification problems of bioinformatics provides more robust solutions. In this work, we study
existing robust optimization formulations for binary classification problems under different
uncertainty sets. Specifically, it is assumed that the perturbation on the data belongs to some
bounded uncertainty set, and worst-case performance is optimized under it, which results in
more robust models. The effect of uncertainty sets on the solutions as well as on the
regularization properties of the studied methods is provided. Furthermore, motivated by the
existence of possible label noise in biological applications, support vector machines (SVM) are
reformulated to deal with both feature and label uncertainty by employing Robust Optimization
methodology.

Keywords: robust optimization, binary classification, support vector machines
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SICAKLIK VE NEM SENSORLERINE DAYALI GUNES ENERJILi KURUTMA
SISTEMI iCIN HAVA AKIS HIZININ ARTTIRILMASI

INCREASING THE AIR FLOW RATE FOR A SOLAR DRYING SYSTEM BASED
ON TEMPERATURE AND HUMIDITY SENSORS

E. Canan GUNAY DEMIREL!

IDr. Ogretim Uyesi CANAKKALE ONSEKiZ MART UNIVERSITESI, CANAKKALE
TEKNIK BILIMLER MESLEK YUKSEKOKULU, FiZiK, 0000-0003-2968-9780

Ozet

Bu ¢alismada, yenilenebilir enerji kaynaklariin temeli olan giines enerjisinden faydalanmak
icin gelistirilen Mikrodenetleyici Kontrolli Meyve Kurutma Sisteminde yazilimda yapilan
degisiklikle hem giines 1sinlarin1 toplayici kafes sicakligina (GITK) bagl olarak hava akist
saglanmis, hem de bu hava akis hizi arttinlmistir. Bdylece oOnceki c¢alismalarimizda
gerceklestirdigimiz Alternatif Enerji Kaynaklarindan Yararlanarak Mikrodenetleyici Kontrollii
Meyve Kurutma Sistemi daha verimli kullanilabilir hale getirilmistir. Ayrica sistemin
kontroliinde kullanilan mikrodenetleyici olan Nodemcu Lua Dili yerine Arduino dili ile
programlanarak daha kullanish hale getirilmistir. Iki saat araliklarla txt formatinda bir dosyaya
kaydedilen sicaklik ve nem verileri wifi baglantili iletisim cihazlar ile anlik takip edilebildigi
gibi dosya transferi ile gegmise doniik de kontrol edilebilmektedir. Sistemi test etmek i¢in elma
kurutulup baslama ve bitis anina kadar sicaklik, nem ve agirlik degerleri alinmastir.

Anahtar Kelimeler: Giines Enerjisi, Meyve Kurutma, Nodemcu, Esp8266, Arduino
Abstract

In this study, with the change made in the software of the Microcontroller Controlled Fruit
Drying System, which was developed to benefit from solar energy, which is the basis of
renewable energy sources, air flow was provided depending on the solar radiation collector
cage temperature (GITK) and this air flow rate was increased. Thus, the Microcontroller
Controlled Fruit Drying System, which we realized in our previous studies, has been made more
efficient usable by utilizing Alternative Energy Sources. In addition, it has been made more
useful by programming with Arduino language instead of Nodemcu Lua Language, which is
the microcontroller used in the control of the system. Temperature and humidity data recorded
in a file in txt format at intervals of two hours can be monitored instantly with wifi-connected
communication devices, as well as retrospectively controlled by file transfer. In order to test
the system, temperature, humidity and weight values were taken until the apple was dried and
started and finished.

Keywords: Solar Energy, Fruit Drying, Nodemcu, Esp8266, Arduino

1.GIRIS

Gidalarin bilinen en eski muhafaza yontemlerinden biri kurutmadir. Kurutmayi kisaca gidanin
icerisindeki nemi, iirlin 6zelligine gére bozulmadan saklanabilmesini miimkiin kilan bir oranin
altina indirme islemi olarak tanimlamak miimkiindiir. Burada amag, iirtinlerdeki nemi

uzaklastirarak biyokimyasal reaksiyonlart durdurmak mikroorganizmalarin gelismesini
engellemektir (Kirmaci, 2008).
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Kurutma isleminde ekonomik olmasi bakimindan ¢ogunlukla giinesten faydalanilmaktadir.

Kurutma siiresini belirleyen etkenlerden biri {iriiniin baslangigtaki ve sonundaki nem igerigi

olabilir. Bu nedenle oran olarak iiriiniin baglangigtaki nem igerigi ve islem sonundaki nem

icerigi bilinmelidir. Buna gore kurutulmakta olan {iriin olmasi1 gereken agirliga ulastiginda
kurutma islemi sonlandirilabilir (Ertekin ve Yaldiz, 1998).

Gilinlimiizde geleneksel olarak meyve ve sebzelerin kurutulmasinda ¢ogunlukla giines altinda
ve agik havada kurutma islemi yapilir. Boylece iiriinler glines 1sinlarinin direkt 1s1 etkisine
maruz kalip, 1sinan hava dogal dolasimla malzeme iizerinden gegerek nem uzaklasir ve iiriin
kurur. Bu islem kolay olsa da iirlinlerin uzun siirede kurumasi, giines 1sinlarinin direkt iiriine
temas etmesi ile renk, tat, vitamin ve mineral kayb1 olmasi, tiriinlerin hasere, kiif, toz, toprak
vb. etkenlere maruz kalmasi gibi olumsuzluklara sebep olur (Yildiz ve Gokayaz, 2019). Acik
havada giineste kurutmanin olumsuzluklarinin ortadan kaldirilmasi i¢in giines enerjili
kurutucularin kullanilmasi avantaj saglar (Akman ve ark, 2018).

Meyve ve sebze kurutma sistemlerinde genel olarak kurutma islemi igin 6ncelikli olarak {irtinler
dilimlere ayrilir ve ¢esitli islemlerden gegirilerek kurutmaya hazir hale getirilir. Kurutma
sisteminde kullanilan 1zgara tepsiler iizerine yerlestirilir. Kurutma bdéliimiindeki 1s1 {iriiniin
kurutma sicakligina getirilir. Iceride hava akimi olusturularak kuru ve sicak hava iiriinler
iizerinden gegirilir. Kuru hava iirlinlerin nemini alir ve ortamdan uzaklasir. Gergeklestirilecek
kurutma isleminde enerji maliyetini azaltmak icin gilines enerjisinin, bununla ilgili olarak da
haval1 gilines kollektorlerinin kullanildig1 ¢ok sayida ¢alisma vardir (Ceylan, Aktag ve Dogan,
2006).

Meyve ve sebzelerin kurutma siiresi ortamin nemine, sicakligina, hava akisina, {iriiniin cinsine,
kurutmaya hazir hale getirilmesine, ilk nem degerine vb. bagl olabilir. Kurutma havasinin hizi
arttirlldiginda belli bir degere kadar kuruma hizinin arttigi, sonrasinda ise hizin artmasinin
kurumayi fazla etkilemedigi goriilmektedir. (Daric1 ve Sen, 2012).

Onceki calismada Alternatif Enerji Kaynaklarindan Yararlanarak Mikrodenetleyici kontrollii
meyve kurutma sistemi yapilmistir (Demirel ve Akgilin, 2020). Bu calismada, bir 6nceki
caligmada yapilan sistem {izerinde fiziksel ve yazilimsal degisikliklere gidilmis, elma kurutma
denemesi gerceklestirilmistir. Onceki ¢alismalarda yapilan gozlemler sonucunda goriilen
fiziksel eksiklikler giderilmis, yazilimda kullanim kolaylig1 getirecek diizenlemeler yapilmigstir.
Boylece sistemin performans arttirilmistir.

2. GUNES ENERJILI KURUTUCU SIiSTEMI

Onceki galismada yapilan sistemde Giines Isinlarin1 Toplayic1 Kafesin (GITK) giinese bakan
yizeyindeki 4 mm polikarbonat levha ¢ikarilarak yerine 2 mm kalinliginda diiz cam
konulmustur. Hava akisini saglayan 600 rpm hizinda 12 cm’lik iki fan yerine 1200 rpm hizinda
12 cm’lik iki fan takilmistir. Boylece fanlarin ¢aligma hizina bagli olarak sistem igine giren ve
iirlinlerin tizerinden gecgen hava akis hiz1 arttirllmistir. Ayrica dis ortam sicakligini kontrol eden
DHT?22 1s1 ve nem sensorii sistemden ¢ikarilmistir. GITK ortasinda ve firin ortasinda birer tane
olmak {izere iki adet DHT22 1s1 ve nem sensorii kullanilmistir. Yeni dizayna gore kontrol
programi arduino dilinde yazilip nodemcuya yiiklenmistir.

3.DENEYSEL CALISMA

Mikrodenetleyici kontrollii meyve kurutma sistemimizde 6000 gr elma kullanilarak kurutma
denemesi yapilmistir. Elmalar yikanip suyu stiziildiikten sonra sekiz esit parcaya bdliiniip iki
ayr1 1zgarali tepsiye her birinde 3000 gr olacak sekilde dizilmistir. Tepsilerden biri kurutucunun
icerisine digeri acik havada giineste olacak sekilde kurutucunun yanina konulmustur.
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Mikrodenetleyiciye Sekil 1°deki algoritmaya sahip arduino dilinde kontrol programi yazilip
nodemcuya yiiklenerek sistem ¢aligtirilmistir.

Kurutma islemine 30.07.2022 tarihinde saat 07.00°da baslanmis, 03.08.2022 tarihinde saat
21.00°da bitirilmistir. Sicaklik ve nem degerleri 2 saat araliklarla mikrodenetleyici tarafindan
okunup kendi hafizasina veri.txt isimli txt dosya formatinda kaydedilmistir. Kurutulan
meyvelerin agirliklar1 07.00, 14.00 ve 21.00 saatlerinde olgiilerek kaydedilmigtir. Kurutma
sistemi igerisinde olan elmalarin agirhigi beklenen agirliga ulastiginda kurutma islemleri
sonlandirilmistir.

4. SONUC, TARTISMA VE ONERILER

Elma kurutmasi yapilan denemede firin igerisindeki 1zgarali tepsiye yerlestirilen elmalar i¢in
sicaklik ve nem sensOriinden aliman veriler Sekil 2’den Sekil 6’ya kadar giin igerisinde
degisimin anlamli oldugu saat 07.00 ve 21.00 araliklarinda grafik olarak gosterilmistir.
Agirlikta olan degisimler dijital terazi ile giinde 3 sefer olmak {izere tartilarak Sekil 7°deki
grafikte verilmistir. Agik havada giineste kurutulan elmalar i¢in ise ayri bir sicaklik ve nem
degeri alinmamis, kurutucuda kurutulan elmalar ile ayn1 zamanlarda tartilarak agirlikta olan
degisimler Sekil 8’deki grafikte gosterilmistir.
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Sekil 2. 1. Mikrodenetleyiciye Yiiklenen Programin Algoritmasi



ASES V. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE
MARCH 20-21, 2023, ANKARA, TURKIYE
CONFERENCE BOOK

30.07.2022

—4— Panel Sicakligi ——Panel Nemi === Firin Sicakligl ==<=Firin Nemi

80
70
60
50
40
30
20
10

07.00 09.00 11.00 13.00 15.00 17.00 19.00 21.00
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Sekil 4. 3. Giin Is1 ve Nem Grafigi
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Sekil 6. 5. Giin Is1 ve Nem Grafigi
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Sekil 8. Giineste kurutulan elmalarin agirlig

Yapilan deneme sonucunda kurutma sisteminde ilk nem iceriginden son nem igerigine gore
3000 gr elmanin 600 gr olmasi i¢in gegen siire 5 giin olmustur. 5. glin sonunda elmalarin agirlig
590 gr olup beklenen degerin altina diistiigii i¢in kurutma sonlandirilmistir. Ayn1 anda agik
havada giineste yapilan kurutmada ise kurutucuda yapilandan ¢ok farkli olmayip 644 gr
oldugunda sonlandirilmistir.

Kurutucu firinda en yiiksek sicakligin 53,7 dereceye, GITK’de ise 74,6 dereceye ulastigi
goriilmiistiir. Genel olarak sicaklik ve nem sensorlerinden elde edilen verilere bakildiginda ise
GITK igerisinde Olgiilen sicaklik ile Kurutucu firinda olgiilen sicakligin birbirine yaklagtigi
tespit edilmistir. Meyve kurutma sisteminin gelistirilmesi i¢in en 6nemli amag firin sicakliginin
arttirilmasi oldugundan alinan veriler incelendiginde hava akis hizinin arttirilmasinin olumlu
oldugu goriilmiistiir.

Ayrica nodemcuya yazilan programda yapilan degisiklikle GITK de sicaklik 25 °C’yi gectigi
anda fanlarin devreye girmesi, 25 °C’den asagi diistiigiinde devreden ¢ikmasi kurutucu firina
olan sicaklik transferini kolaylastirdig gibi geceleri yagan ¢igin elmalar iizerindeki nem artisini
onledigi goriilmiistiir. A¢ik havada giineste kurutulan elmalarin gece saatlerinde agirliginin
azalmamasindan ya da az da olsa artmasindan agikca anlasilmaktadir.

Kurutma denemesi sonucunda elmalarin goriinlig, tat, sertlik gibi kalite O6zelliklerinin
beklendigi gibi oldugu, kurutma siirelerinin de mevcut sartlara gére makul oldugu kanaatine
varilmistir.

DHT22 nem ve sicaklik sensorlerinden gelen verilere gore hem uygun zamanlarda fanlar
calistirip durduran hem de aldig1 verileri kendi lizerindeki dosyaya kaydeden mikrodenetleyici
olan nodemcunun kullanilmas1 sistemin verimini arttirmigtir. Wifi baglant1 destegi sebebiyle
anlik sicaklik degerleri goriilebildigi gibi kayitl verilerek kolayca almip gerekli yorumlar
yapilabilmistir.

Yapilan caligmalar ve gozlemler sonucunda sistemin performansin1i en ¢ok etkileyen
parametrelerden birinin riizgar oldugu goriilmiistiir. Is1 kaybina sebep olan riizgarin etkisini
azaltacak donanimsal ve yazilimsal ¢aligsmalar sistemin performansini arttiracaktir.
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Abstract

Recently, researchers have paid attention to the development of green inhibitors for the
prevention corrosion. Green inhibitors can be classified into organic and inorganic inhibitors.
Some substances such as plant extracts, biopolymers, ionic liquids, and drugs are used as
organic green corrosion inhibitor, also, some rare earth compounds which can be used as
inorganic green corrosion inhibitors. Among them, drugs constitute one of the most important
classes environment friendly corrosion inhibitors due to their nontoxicity, biodegradability,
cheap and soluble in aqueous media. The application of expired drugs as corrosion inhibitors
can satisfy both environmental and economic provisos of green chemistry.

Before experimental studies, many approaches and models have been developed for the purpose
of providing theoretical ideas and the quantum mechanical methods are one of them. The
corrosion studies with quantum mechanical methods are seen as an important step in the
monitoring, testing of experimental methods, and even in the verification of experimental
methods.

The objective of this investigation is to theoretical study the corrosion inhibitive behaviour of
ropinirole drug molecule by using theoretical analysis. Ropinirole, also known as ReQuip, is a
drug used in Parkinson's disease. In this study DFT (density functional theory) Becke’s three
parameter functional with the Lee, Yang, and Parr correlation functional (B3LYP) basis set
have been applied with Orca 4.2.1 and Avogadro 1.2.0n software for the theoretical analysis of
ropinirole molecule as corrosion inhibitors. Theoretical calculations showed that the selected
drug molecule play a potential activity role as corrosion inhibitor.

Keywords: Theoretical calculation, green corrosion inhibitor, drug molecule, DFT method
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Abstract

The Boehm titration, originally developed to the quantify organic functional groups of carbon
blacks and activated carbons, has received growing attention for analyzing biochar. In recent
years, the Boehm titration method has been adopted to characterize acidic groups at biochar
surfaces. This method for characterizing acidic functionalities at activated carbon surfaces is
based on the principle that oxygen-bearing surface groups differ in the strength of their acidity
and hence can be neutralized by bases of different strengths.

Since biochar has basic components, inorganic acidic species, and organic acids that can be
partially or completely dissolved in Boehm bases (NaHCO3, Na,CO3s and NaOH) these parts
should be taken out before a Boehm titration can be done. Therefore, it is necessary to suggest
a method of biochar pretreatment that will allow for the correct method of the titration.

In this study, prior to Boehm titration, biochar materials were pretreated with NaOH to remove
solubilizable acidic species, and then with HCI to remove solubilizable basic components and
protonate carbon acid sites. It was observed that pretreatment is successful because the same
result is obtained with direct titration and no precipitate is formed. Biochar was produced from
the pyrolysis of rice husk at different temperatures (400, 500, 600, and 700°C) under N2 purges
in a muffle furnace. The effect of pyrolysis temperature on the change in the amount of
functional acidic groups on the biochar surface was determined by Boehm titration with
pretreatment. The results of Boehm titration were also supported by Fourier transform infrared
(FTIR) spectra and it was observed that the results obtained from both test methods were
consistent.

Keywords: Boehm titration, functional acidic groups, biochar, characterization
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Abstract

Corrosion is a natural process that leads to the deterioration and weakening of materials through
electrochemical interactions with its environment. The resulting economic costs of damage due
to corrosion are high. Thus, the study of how to prevent corrosion and invest in the development
of new techniques to help to decrease its effects are important topics. Among the various
methods, the corrosion inhibitor is one of the best know methods of corrosion protection and
one of the most useful on the industry. A large number of organic compounds were studied as
corrosion inhibitor; unfortunately, most of the organic inhibitors used for these purposes are
very expensive and hazardous to both human and the environment. Drugs constitute one of the
potential classes of inhibitors due to their natural origin, relatively cheap, and non-toxic
characteristics.

The aim of this work is to show the corrosion inhibitor ability of drug active ingredient by
theoretical analysis. Isosorbide mononitrate (Isosorbide-5-mononitrate) molecule selected for
study is a nitrate-class compound used for angina pectoris; acts by dilating the blood vessels so
as to reduce the blood pressure. In this study DFT (density functional theory) Becke’s three
parameter functional with the Lee, Yang, and Parr correlation functional (B3LYP) basis set
have been applied with Orca 4.2.1 and Avogadro 1.2.0n software for the theoretical analysis of
the drug molecule as corrosion inhibitors. Theoretical calculations showed that the selected
molecule play a potential activity role as corrosion inhibitor.

Keywords: Theoretical calculation, corrosion inhibitor, drug, DFT method
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PRESSURE INJURIES CAUSED BY SURGERY AND NURSING CARE

AMELIYATA BAGLI BASINC YARALANMALARI VE HEMSIRELIK BAKIMI
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Ozet

Basing yaralanmalari, deri veya deri alti dokuda genellikle kemik c¢ikintilar iizerinde ortaya
cikan tibbi durum veya tibbi cihazlarla iligkili lokalize doku hasaridir. Ameliyathane kaynakli
basing yaralanmalari, ameliyat sonrasi ilk 48-72 saat i¢inde gelismektedir.

Ulkemizde Yara Ostomi Inkontinans Hemsireleri Dernegi’nin Ulusal Basing Yaralanmasi
Prevalans Calismasi’na gore 12 bolgedeki 12 hastanenin basing yaralanmasi prevalansi
%?9,5°tir. Basing yaralanmalariin %65,1°1 hastanede gelismistir.

Ameliyat olan hastalarda basing yaralanmasi insidanst Avrupa’da %4,6-27,2 arasinda
goriiliirken iilkemizde yapilan bir ¢calismada %54,8 olarak bildirilmistir.

Ameliyat sirasinda basing yaralanmasi sikligt %1.3-51 arasinda olup, hastane kaynakli basing
yaralanmalarinin %45 ini olusturmaktadir.

Bu sonuglara gore basing yaralanmalarinin 6nemli bir problem oldugu ortaya ¢ikmaktadir ve
onlenmesinin gerekliligi vurgulanmaktadir.

Ameliyat olan hastalar, ameliyat siiresince yofun veya uzun siireli basincin etkisinde
kaldiklarindan basing yaralanmasi geligsme riski altindadirlar.

Ameliyata bagl basing yaralanmasi risk faktorleri; anestezi, ameliyatin siiresi, ameliyatin tipi,
immobilizasyon siiresi, hastanin ameliyat sirasindaki pozisyonu, ameliyat sirasinda kullanilan
destek ylizeyler, derinin nemli olmasi, kan kaybi, hipotansiyon, isitict ara¢/gere¢ kullanima,
hipotermi ve hipertermi, pozisyon vermede kullanilan aletler ve vazopressor kullanimidir. En
onemli faktor hastanin uzun siire ameliyat masasinda ayni pozisyonda hareketsiz kalmasidir.
Yapilan caligmalarda immobilizasyon siiresinin uzunlugu ile basing yaralanmasi olusumu
arasinda dogrudan baglanti oldugu bildirilmektedir.

Basing yaralanmalar1 saglik kuruluslari igin &nemli kalite indikatoriidiir. Onlenebilir bir
sorundur ancak gelistigi durumlarda hasta, hastane ve saglik calisan1 agisindan olumsuz
sonuclart vardir. Hasta agisindan, fiziksel sagligimi etkileyerek yasamini tehdit etmesinin
yaninda bagimsizligini kaybetme, sosyal izolasyon gibi problemlere yol agmaktadir. Basing
yaralanmasi olan hastalar hastanede uzun siire yatmakta, hasta ve hastaneye ekstra maliyet
olusturmaktadir. Saglik profesyonellerinin de is yiikiinii arttirmaktadir.

Basing yaralanmalarinin 6nlemesi ve tedavisi multidisipliner yaklasim gerektirmektedir ve bu
yaklagimda sorumluluklarin biiyiilk kismi hemsirelere diismektedir. Hemsireler, basing
yaralanmas1 riski altinda olan hastalar1 tanimlamak ve Onleyici tedbirleri almaktan
sorumludurlar.

39



ASES V. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE

MARCH 20-21, 2023, ANKARA, TURKIYE

CONFERENCE BOOK

Ameliyat kaynakli basing yaralanmalarin1 6nlemede hemsireler etkili kanit temelli girisimleri

uygulamalidirlar. Bunlar; perioperatif basing yaralanmasi risk degerlendirmesi, pozisyon

verme, koruyucu ortii ve destek ylizey kullanimidir. Bu yaralanmalar1 6nlemek amaciyla

oncelikle uzun ameliyat siiresi, hipotermi ve hipotansif ataklar gibi basing yaralanmasi riskini

artiran faktorler belirlenmelidir. Ameliyat masasinda, basinc1 dagitan destek yiizeyler

kullanilmalidir. Basing yaralanmasi riskini azaltacak sekilde pozisyon verilmeli ve topuklar

elevasyona alinmalidir. Ameliyat sonras1 donemde ameliyat sirasinda verilen pozisyondan
farkl1 bir pozisyon verilmelidir.

Sonug olarak, hemsireler ameliyat sirasinda basing yarasi risk faktorlerinin farkinda olmali ve
hemsirelik bakiminin gostergesi olan basing yaralanmalarmin dnlenmesinde kanita dayali
rehberlerin 6nerileri dogrultusunda gerekli girisimleri uygulamalidir.

Ancak bu alanda sinirlt literatiir bilgisine sahip olundugu, perioperatif doneme iliskin basing
yaralanmalar1 konusunda spesifik daha fazla calismaya ihtiyag¢ oldugu vurgulanmaktadir.

Anahtar Kelimeler: Basing yaralanmalari, Ameliyat, Hemsirelik.
Abstract

Pressure injuries are localized tissue damage associated with a medical condition or medical
device, usually occurring over bony prominences in the skin or subcutaneous tissue. Pressure
injuries originating from the operating room develop within the first 48-72 hours after surgery.

According to the National Pressure Sore Prevalence Study of the Wound, Ostomy and
Incontinence Nurses Society's National Pressure Ulcer Prevalence Survey in our country, the
prevalence of pressure injuries in 12 hospitals in 12 regions is 9,5 %. 65,1 % of pressure injuries
developed in the hospital.

The prevalence of pressure injuries in patients who have undergone surgical procedures ranges
from 4,6 to 27,2 % in Europe, while it was reported to be 54,8 % in a study conducted in our
country.

The incidence of pressure injuries in surgical procedures ranges from 1,3-51 % and accounts
for 45 % of pressure injuries cases in hospitals.

According to these results, pressure injuries seem to be an important problem, and the need for
prevention is emphasized.

Patients undergoing surgical procedures are at risk of developing pressure injuries because they
are exposed to severe or prolonged pressure during surgery

Risk factors for pressure injuries during surgery include anesthesia, duration of surgery, type
of surgery, duration of immobilization, patient position during surgery, support surfaces used
during surgery, moist skin, blood loss, hypotension, use of heating devices, hypothermia and
hyperthermia, instruments used for positioning, and use of vasopressors. The most important
factor is that patients lie immobile in the same position on the operating table for a long time.

Studies have reported that there is a direct relationship between the length of the immobilization
period and the occurrence of pressure injuries.

Pressure injuries are an important quality indicator for healthcare facilities. It is a preventable
problem, but when it occurs, it has negative consequences for patients, the hospital, and medical
staff for patients, it is not only life-threatening because it affects their physical health, but also
causes problems such as loss of independence and social isolation. Patients with pressure
injuries stay in the hospital for a long time, which causes additional costs for patients and
hospitals. It also increases the workload of healthcare professionals.

40



ASES V. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE

MARCH 20-21, 2023, ANKARA, TURKIYE

CONFERENCE BOOK

The prevention and treatment of pressure injuries require a multidisciplinary approach, with

nurses bearing most of the responsibility. Nurses are responsible for identifying patients at risk
for pressure injuries and taking preventive measures.

Nurses should implement effective, evidence-based measures to prevent pressure injuries
caused by surgical procedures These include perioperative pressure injuries risk assessment,
positioning, use of a protective blanket, and a supportive pad in order to prevent these injuries,
factors that increase the risk of pressure injuries such as long operation time, hypothermia, and
hypotensive attacks should be determined. Pressure-dissipating support surfaces should be used
on the operating table. The patient should be positioned to reduce the risk of pressure injuries,
and the heels should be elevated. In the postoperative period, a different position during the
operation should be provided.

Consequently, nurses should be aware of the risk factors for pressure injuries during surgery
and apply the necessary measures according to the recommendations of the evidence-based
guidelines for the prevention of pressure injuries, which are the indicators of care.

However, it is emphasized that there is limited literature data in this area and that more specific
studies on pressure injuries in the perioperative period are needed.

Keywords: Pressure injuries, surgery, nursing.
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EVALUATION OF THE SUBOPTIMAL HEALTH STATUS OF NURSES DURING
THE PANDEMIC PERIOD: A DETAILED STUDY
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OZET

Amagc: Pandemi siirecinde hastanede calisan hemsirelerin optimal saglik durumlarinin
degerlendirilmesidir.

Gerec ve Yontemler: Arastirma kesitsel ve tanimlayici tiptedir. Arastirmanin evreni iilkemizin
batisinda bulunan bir Egitim ve Aragtirma Hastanesi’nde c¢alisan 450 hemsire, 6rneklemini ise
297 hemsire olusturmustur. Aragtirma Mayis-Temmuz 2021 tarihleri arasinda, hemsirelerin
kisisel bilgi formu ile Suboptimal Saglik Durumu Envanteri’den olusan veri toplama formu
kullanilarak yapilmistir. Veriler, “SPSS” istatistik paket programi yardimiyla, frekans ve yiizde
dagilimi, aritmetik ortalama, Varyans analizi, t test, Pearson korelasyon analizi ve regresyon
modeli ile analiz edilmistir.

Bulgular: Arastirmaya katilan hemsirelerin yas ortalamas1 X=31,973+7,365 dir. Hemsirelerin
%72,7°s1 kadm, %86,2°s1 lisans mezunu, %47,8’1 Acil/ameliyathane/yogun bakimda,
%63,3’linlin pandemi siirecinde ayda 6-10 ndbet tuttuklar1 saptanmistir. Arastirmada
hemsirelerin %71,7’sinin 6ncelikle fiziksel (6r. elle tasima, cogunlukla yiiriime) seklinde
giinliik fiziksel aktivite yaptiklari, %83,5’inin gilinliik 6-10 saat uyuduklari, %57,9’unun sigara
kullandiklari, %39,7°unun alkol kullandiklari, %39,7’sinin orta diizeyde is baskist hissettikleri,
%88,9’unun kronik hastaligi olmadigi, %5,4’linlin ise ila¢ kullandiklar1 belirlenmistir.
Hemgirelerin SOSO-25 toplam puan ortalamalari ile yas gruplari, cinsiyetleri, pandemi
stirecinde aylik tuttuklar: nobet sayisi, giinliik fiziksel aktivite durumlari, glinliik uyku uyma
saatleri, sigara ge¢cmisi olma durumlari, mevcut is baskisi hakkinda hissettikleri 6znel duygu
siddet durumlari, kronik hastaligi olma durumlar1 ve ilag kullanma durumlar1 arasindaki farkin
istatistiksel olarak anlamli oldugu (p<0.05) saptanmustir (p<0.05).

Sonuc: Pandemi siirecinde hemsirelerin SOSO-25 toplam puan ortalamalarimin yiiksek oldugu
belirlenmistir. Ayrica hemsirelerin pandemi siirecinden etkilendikleri, suboptimal saglik
durumlarinin ilerleyen donemlerde de izlenmesi ve bu konuda gerekli dnlemlerin alinmasi
oOnerilebilir.

Anahtar kelimeler: hemsire; pandemi siireci; hastane; suboptimal saglik durumu; uygulama.
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ABSTRACT

Objective: To evaluate the optimal health status of nurses working in the hospital during the
pandemic process.

Material and Methods: The research is cross-sectional and descriptive. The population of the
study consisted of 450 nurses working in a Training and Research Hospital located in the west
of our country, and the sample consisted of 297 nurses. The research was conducted between
May and July 2021, using the data collection form consisting of nurses' personal information
form and Suboptimal Health Status Inventory. The data were analyzed with the help of “SPSS”
statistical package program, with frequency and percentage distribution, arithmetic mean,
analysis of variance, t test, Pearson correlation analysis and regression model.

Results: The mean age of the nurses participating in the study was X=31,973+7,365. It was
determined that 72.7% of the nurses were women, 86.2% had a bachelor's degree, 47.8% were
in the emergency/operating room/intensive care unit, and 63.3% were on duty 6-10 times a
month during the pandemic period. In the study, 71.7% of the nurses performed daily physical
activities primarily in the form of physical (eg carrying by hand, mostly walking), 83.5% slept
6-10 hours a day, 57.9% smoked, 39%, It was determined that 7 of them used alcohol, 39.7%
felt moderate work pressure, 88.9% did not have a chronic disease, and 5.4% used drugs.
Nurses' SHSQ-25 total score averages and age groups, gender, number of monthly shifts during
the pandemic process, daily physical activity status, daily sleeping hours, smoking history,
subjective emotional violence levels they felt about current work pressure, status of chronic
disease, and It was determined that the difference between drug use status was statistically
significant (p<0.05) (p<0.05).

Conclusion: It was determined that nurses' total SHSQ -25 average score was high during the
pandemic process. In addition, it can be suggested that nurses are affected by the pandemic
process, their suboptimal health status should be monitored in the future and necessary
precautions should be taken in this regard.

Key words: nurse; pandemic process; hospital; suboptimal state of health; application.

GIRIS

Diinya Saglik Orgiitii (WHO) tarafindan tanimlanan saglik, yalmzca hastalik veya sakatligin
olmamasi degil, tam bir fiziksel, zihinsel ve sosyal iyilik halidir (WHO, 2007). Modern
toplumda yasam temposundaki hizl artis ve giinliik stresle birlikte, su anda mevcut laboratuvar
onlemleriyle tespit edilemeyen ¢esitli olumsuz ana sikayetler yagayan insan sayis1 artmaktadir.

Kosullar, ¢ok cesitli belirtilerle cok karmasik olabilir, ancak tanimlanmasi zordur ve bu nedenle
genellikle yetersiz saglik durumu (YSD) olarak siniflandirilir (Yan ve ark., 2009).

YSD, onceki li¢ ay icinde saglik sikayetlerinin algilanmasi, diisiik enerji, genel halsizlik ve
kronik yorgunluk ile karakterize subklinik, geri doniisiimlii bir kronik hastalik evresidir (WWang
ve ark., 2914). YSD'lu bireyler, teshis edilebilir nesnel hastalik belirtileri olmamasina ragmen
bozukluklardan veya saglik sikayetlerinden muzdariptir (Hou ve ark., 2015). YSD kavrami,
saglam bir tarama aracinin gelistirilmesine yol agmaistir, 5 alan1 kapsayan 6ngoriicii, onleyici ve
kisisellestirilmis tip icin bir 6z bildirim arac1 olan Optimum Saglik Durumu Olcegi-25 (SHSQ-
25) ve 25 eleman (Wang ve ark., 2914). Ug ana etnik grup - Avustralya, Cin ve Ganali- arasinda
dogrulanmistir ve bu anketin YSD 'nu belirlemede ve subklinik, kronik saglik durumlarinin
erken tespitinde iyi gegerliligi ve giivenilirligi géstermistir (Yan ve ark., 2009; Kupaev ve ark.,
2016; Anto ve ark., 2019).

Aralik 2019'un sonunda, Wuhan'da ilk belirlenen daha sonra DSO tarafindan bilinmeyen
pndmoniye yeni bir koronaviriisiin (2019-nCoV) neden oldugunu dogrulandi. DSO, 30 Ocak
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2020'de COVID-19'u uluslararas1 6éneme sahip bir halk saglhigi acil durumu olarak ilan etti.
Bulagici hastaliklarla miicadele siirecinde, 6n saflardaki saglik personeli muazzam psikolojik
ve fiziksel baskiyla karsi karsiya kaldi. Anksiyete, depresyon, uykusuzluk ve hemsirelerin
fiziksel ve zihinsel sagligma yonelik diger ciddi tehditler (Anto ve ark., 2015) bagisiklik
sisteminde bir diisiise yol agabilir ve siklikla hemsirelerin optimalin altinda saglik durumuna
(Liang ve ark., 2018) sahip olmasina neden olabilir. Yan ve arkadaslari, kronik psikolojik stres
ile optimal saglik (Yan ve ark., 2009) arasindaki iliskiyi belirlemistir. SDD, zayiflik, kronik
yorgunluk, azalmig fiziksel islev ve uyum saglama yetenegi olarak tanimlanan, saglik ve
hastalik arasinda orta diizeyde bir saglik durumudur8. Onceki calismalar, kardiyovaskiiler
hastalik ve diger kronik hastaliklarin artan ytikiiniin de SDD’den kaynaklandigini géstermistir
(Liang ve ark., 2018). Bu nedenle SDD, hemsirelerin fiziksel ve ruhsal sagligi, hastane
bakimimin kalitesi ve hasta gilivenligi iizerinde ¢ok biiyiik bir etkiye sahip olabilir. Bununla
birlikte, daha 6nceki ¢alismalarin gogu hemsireler arasinda depresyon ve anksiyete yayginligini
arastirmaya odaklanmigtir (Anto ve ark., 2015; Kang ve ark., 2019). COVID-19 salgini
sirasinda hemsirelerin SDD'sine odaklanan ¢ok az calisma vardir. Bu nedenle c¢alisma
pandeminin hemsireleri nasil etkiledigini ve hemsirelerin suboptimal saglik durumlarini (SDD)
degerlendirmek amaciyla tanimlayici ve kesitsel olarak yapilmaistir.

GEREC VE YONTEMLER
Arastirmanin tipi

Arastirma kesitsel ve tanimlayici tiptedir.
Arastirmanin evren ve érneklemi

Arastirmanin evreni lilkemizin batisinda bulunan bir Egitim ve Arastirma Hastanesi’nde ¢alisan
450 hemgsire, drneklemini ise drneklem se¢imine gidilmeden kendisine ulasilabilen arastirmaya
katilmay1 kabul eden ve arastirmaya dahil edilme kriterlerine uyan 207 hemsire olusturmustur.

Veri Toplama Araclarn

Veri toplamada hemsirelerin kisisel 6zelliklerine iliskin 8 soru, Ingilizce olarak gelistirilen 25
maddeden olusan Suboptimal Health Status Questionnaire-25 (SHSQ-25), Suboptimal Saglik
Durumu Olgegi kullanilacaktir. Olgek 25 maddeyi icermekte ve bes alt dlgegi kapsamaktadir:
bunlar; yorgunluk (9 madde: 1-6, 8-10), kardiyovaskiiler sistem (3 madde: 11-13), sindirim
sistemi (3 madde: 14-16), bagisiklik sistemi (3 madde: 14-16) maddeler: 7, 17, 25) ve zihinsel
durum (7 madde: 18-24). Her denekten, dnceki 3 ay icinde gesitli 6zel sikayetleri ne siklikta
yasadiklarina dayali olarak 5 puanlik Likert tipi bir 6l¢ekte belirli bir ifadeyi derecelendirmeleri
istenmigtir: (1) hi¢cbir zaman veya neredeyse hig, (2) ara sira, (3) siklikla, (4) ¢ok sik ve (5) her
zaman. (Yan ve ark., 2009). Bu ¢alismada SHSQ-25 6l¢eginin cronbach's alpha degeri 0.949
olarak saptanmaistir.

Verilerin toplanmasi

Arastirma Mayis- Temmuz 2021 tarihleri arasinda, arastirmaci tarafindan aragtirmaya goniilli
katilan hemsirelerden toplanmistir. Veriler arastirmaya katilmayi kabul eden hemsirelerin
uygun olan zaman dilimlerinde (6gle arasi, mesai sonu gibi) kisisel koruyucu ekipman (KKE)
kullanilarak ve sosyal mesafe kurallarina uyularak yiiz-yilize goriigme teknigiyle toplanmistir.
Kliniklerde sorumlu hemsire ile irtibat kurulup anketlerin doldurulmasi konusunda iletisim
halinde olunmustur. Gizlilige dnem verilmistir. Veri toplama formunu tamamlamak yaklagik
15-20 dakika stirmiistiir.

Arastirmanin etigi
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Olgek, kullanim izni i¢in dlgegdi gelistiren arastirmacilardan alinmmistir. Mugla Sitkt Kogman

Universitesi Saghk Bilimleri Etik Kurulu, ¢alismayr 210105 protokol (karar no: 115) ile

onaylamistir. Arastirma Helsinki Deklarasyonu Ilkelerine uygun olarak yapilmustir. Veri
toplama formlar1 uygulanmadan 6nce hemsirelerin s6zIlii onamlar1 alinmistir.

Istatistiksel analiz

Verilerin degerlendirilmesinde SPSS 26 (The Statistical Package for the Social Sciences) paket
programi kullanilmistir. Verilerin dagilimi normal dagilim gosterdigi icin degiskenlerin
degerlendirilmesinde One Sample t-testi ve One Way ANOVA testi kullanilmistir.
Hemsirelerin suboptimal saglik durumlarii belirlemek i¢in bagimsiz 6rneklem t testi analizi
ve demografik bilgilerle ilgili diger sorulara verilen yanitlar1 belirlemek amaciyla tek yonlii
varyans analizi (ANOVA) yapilmistir. Verilerin ¢6zlimlenmesi asamasinda katilimcilarin 6lgek
ve demografik bilgi formundan elde edecekleri puanlarin dagilim, frekans, standart sapma ve
aritmetik ortalamalar1 hesaplanmistir. Tiim analizlerde p<0.05 degeri en diisiik istatistiksel
anlamlilik diizeyi olarak secilmistir (Kayri, 2009).

BULGULAR
Tablo 1. Hemsirelerin Sosyodemografik Ozelliklerine Gore Dagilini

Degiskenler n %
Yas 21-25 yas 73 246
) 26-30 yas 67 22,6
X=31,973+7,365,
min=21, mak=49 31-35 yay 253
36 yas ve lizeri 82 27,6
Cinsiyet kadin 216 72,7
erkek 81 273
Mezuniyet durumu Lisans 256 86,2
Meslek lisesi 29 98
Yiikseklisans/Doktora 12 4.0
Calisilan Birim Dahili Birimler 69 232
Cerrahi birimler 71 239
Acil/ameliyathane/yogun bakim 142 478
Y onetim/Polikilnik 15 114
Pandemi siirecinde ayhk nobet tutmayanlar 6 2,0
tutulan nobet sayisi
1-5 nobet 9 3,0
6-10 nobet 188 63,3

11 ve tizeri nobet 94 31,6
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19 64

Oncelikle fiziksel (6r. Elle tagima, ¢ogunlukla 213 71,7

ylirlime)

Yiiksek yogunluklu aktivite igeren fiziksel (6r. 65 21,9

Bisiklete binme, agir ¢calisma)
Uyku uyuma durumu 1-5saat 49 16,5
(saat/giin)

6-10 saat 248 83,5
Sigara gecmisi olma Evet 172 579
durumu

Hay1r 125 42,1
Alkol  gecmisi olma Evet 118 39,7
durumu

Hay1r 179 60,3
Mevcut is baskis1 Hig de degil 6 2,0
hakkinda hissettikleri
(6znel duygu) Biraz 53 17,8

Orta 118 39,7

Siddetli 93 313

Cok Siddetli 27 9,1
Kronik hastabk olma Hastalig1 olmayanlar 264 889
durumu

Hipertansiyon 10 34

Diyabet 14 4,7

Koroner kalp hastaligi 8 2,7

Metabolik sendrom 1 0,3
ila¢ kullanma durumu Evet 16 54

Hayir 281 94,6
Toplam 297 100.0

Aragtirmaya katilan hemsirelerin %27,6’s1 36 yas ve iizerinde grubunda olup, yas ortalamasi
X=31,973+7,365, min=21, mak=49’dur. Hemsirelerin %72,7’si kadin, %86,2’si lisans mezunu,
%47,8’1 Acil/ameliyathane/yogun bakimda, %63,3 {iniin pandemi siirecinde ayda 6-10 ndbet
tuttuklar1 saptanmistir. Aragtirmada hemsirelerin %71,7’sinin Ooncelikle fiziksel (6r. elle tasima,
cogunlukla yiiriime) seklinde giinliik fiziksel aktivite yaptiklari, %83,5’inin giinliik 6-10 saat
uyuduklari, %57,9’unun sigara kullandiklari, %39,7 unun alkol kullandiklari, %39,7’sinin orta
diizeyde is baskisi hissettikleri, %88,9’unun kronik hastaligi olmadigi, %35,4 iiniin ise ilag
kullandiklar1 belirlenmistir (Tablo 1).
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Tablo 2. Hemsirelerin sosyodemografik dzellikleri ile SOSO-25 toplam puan ortalamalarinin
karsilastirilmast

Degiskenler S0S0-25
n X+SD Fit, p
Yas 21-25 yas 73 40,616+8,545 F=2,525,
p=0,000
B 26-30 yas 67 40,343+8,044
X=31,973+7,365,
36 yas ve lizeri 82 54,634+13,689
Cinsiyet kadin 216  47,472+12,311 t=2,736,
p=0,005
erkek 81 43,061+11,530
Mezuniyet durumu Lisans 256 46,738+12,576 F=0,985,
p=0,508
Meslek lisesi 29 41,793+8,524
Yiikseklisans/Doktora 12 47,083+11,114
Calisilan Birim Dahili Birimler 69 47,855+£12,948 F=1,248,
p=0,140
Cerrahi birimler 71 47,422+12,674
Acil/ameliyathane/yogun bakim 142 45,049+12,057
Y 6netim/Poliklinik 15 45,066+7,205
Pandemi siirecinde nobet tutmayanlar 6 44,166+8,328 F=2,525,
ayhk tutulan nobet p=0,000
sayisi 1-5 nobet 9 49,111+£12,393
6-10 nobet 188  45,138+10,609
11 ve lizeri nGbet 94 48,393+15,020
Giinliik fiziksel Sik aktiviteyle hareketsiz 19 43,263+11,478 F=1,415,
aktivite (cogunlukla oturmak, ancak saatte p=0,047
birka¢ kez kalkmak)
durumu
Oncelikle fiziksel (or. Elle tastma, 213 45,291+11,934
¢ogunlukla ytiriime)
Yiiksek yogunluklu aktivite iceren 65 50,353+12,712
fiziksel (or. Bisiklete binme, agir
caligma)
Uyku uyuma 1-5 saat 49 46,857+11,055 t=1,700,
durumu (saat/giin) p=0,005
6-10 saat 248  46,153+12,339
Evet 172 47,831+12,982
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Sigara gecmisi olma Hayir 125  44,120+10,834 t=2,604,
durumu p=0,008
Alkol gecmisi olma Evet 118  46,914+12,517 t=0,734,
durumu p=0,434
Hay1r 179 45,8436+12,112
Mevcut is baskist Hig de degil 6 33,500+4,460 F=2,089,
hakkinda p=0,000
hissettikleri  (6znel Biraz 53 42,547+9,918
duygu)
Orta 118  43,107+9,849
Siddetli 93 50,914+13,529
Cok Siddetli 27 54,259+12,921
Kronik hastahlk Hastalig1 olmayanlar 264 55,800+12,099 F=1,724,
olma durumu p=0,004
Hipertansiyon 10 48,571£11,292
Diyabet 14 57,875+11,520
Koroner kalp hastaligi 8 61,000+8,559
ila¢ kullanma Evet 16 53,687+11,435 t=2,514,
durumu p=0,012
Hayir 281  45,847+12,171
Toplam 297  46,269+12,243

Arastirmada hemsirelerin  SOSO-25 toplam puan ortalamalarmin; 36 yas ve iizeri
grubundakilerin diger yas gruplarindan (X£SD=70.25£8.66), 1-3 yildir ¢alisanlarin
digerlerinden (X+SD=54,634+13,689), kadinlarin erkeklerden (X+SD=47,472+12,311),
yiiksek lisans/doktora grubuna olanlarm digerlerinden (X+SD=47,083+11,114), dahili
birimlerde ¢alisanlarin diger birimlerde ¢alisanlardan (X+SD=47,855+12,948), pandemi
siirecinde 1-5 nobet tutanlarin digerlerinden (X+£SD=49,111+12,393), giinliik olarak yiiksek
yogunluklu aktivite iceren fiziksel aktivite yapanlarin yapmayanlardan
(X£SD=50,353+12,712), mevcut is baskisi hakkinda ¢ok siddetli oldugunu diisiinenlerin
digerlerinden (X+SD=54,259+12,921), koroner kalp hastalif1 olanlarm diger hastali§1 olan
hemsirelerden (X£SD=61,000+8,559), ilag kullananlarin kullanmayanlardan
(X+£SD=53,687+11,435) daha yiiksek oldugu saptanmustir. Ayrica hemsirelerin SOSO-25
toplam puan ortalamalar: ile yas gruplar arasindaki farkin (F=2,525, p=0,000), cinsiyetleri
arasindaki farkin (t=2,736, p=0,005), pandemi siirecinde aylik tutulan ndbet sayisi arasindaki
farkin (F=2,525, p=0,000), giinliik fiziksel aktivite durumlar1 arasindaki farkin (F=1,415,
p=0,047), giinlik uyku uyma saatleri arasindaki farkin (t=1,700, p=0,005), sigara ge¢misi
olama durumlar arasindaki farkin (t=2,604, p=0,008), mevcut is baskis1 hakkinda hissettikleri
oznel duygu siddet durumlar1 arasindaki farkin (F=2,089, p=0,000), kronik hastaligi olma
durumlan arasindaki farkin (F=1,724, p=0,004), ila¢ kullanma durumlar1 arasindaki farkin
(t=2,514, p=0,012) istatistiksel olarak anlamli oldugu (p<0.05) saptanmistir (p<0.05) (Tablo 2).

TARTISMA

Bu ¢aligsma, iilkemizin batisinda bir egitim ve arastirma hastanesinde COVID-19 pandemi
sirasinda  hemgirelerin  suboptimal saghik durumlarimi (SDD) ve etkileyen faktorleri
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arastirmistir.  Arastirmada  hemsirelerin  SOSO-25 toplam puan ortalamalarmin
X+SD=46,269+12,243 olup, SDD‘nin iyi diizeyde oldugu saptanmistir. Calismamizda
aragtirmaya katilan hemsirelerin (n=82) %27,6’sinin 36 yas ve lizeri oldugu ve diger yas
gruplarindan SOSO-25 toplam puan ortalamalarinin X+SD=70.25+8.66 daha yiiksek oldugu,
aralarindaki farkin da F=2,525, p=0,000<0.05 istatistiksel olarak daha yiiksek oldugu
belirlenmistir. Liang ve ark.’nin yaptiklar1 bir ¢alismada 40 yas iistii tibbi personele yapilan
kesitsel bir ankette SHS insidansinin %49 oldugunu bulmuslardir. Bu fark, ¢calismamizdaki
katilimcilarin ¢ogunlugunun deneyimli olmasi ve deneyimli hemsirelerin ruhsal ve fiziksel
durumlarinin genel olarak daha iyi olmasindan kaynaklanabilir. Ayrica arastirmamiz COVID-
19 vakalarinin nasil bakilacagi belirlendigi ve pandemi kliniklerinin ayrildigi, hemsirelerin
COVID-19 hastalarina bakim verilen kliniklerde dinlenmesini saglayan sirayla bakmak i¢in
bir vardiya sistemi kuruldugu siirecte yapilmaistir.

Erkeklerle karsilastirildiginda, kadin hemsirelerin SOSO-25 toplam puan ortalamalarmimn
kadinlarm erkeklerden (X+£SD=47,472+12,311) daha yiiksek oldugu, bu durumun cinsiyetler
arasindaki fizyolojik ve psikolojik farkliliklarla iligkili olabilecegi diistintilmiistiir (Hsu ve ark.,
2015). Caligmalar ayrica kadin hemsirelerin daha siddetli depresyon ve anksiyete
semptomlarina sahip oldugunu bulmustur (Lai ve ark., 2020). Kadin hemsirelerin fiziksel ve
zihinsel enerjilerini daha fazla tiikketecekleri 6zellikle uzun siire koruyucu giysi ve koruyucu
gozliik takmalar1 basta olmak iizere, kadin hemsirelerin COVID-19 siirecinde 6zel fizyolojik
kosullarin verdigi rahatsizlikla da ylizlesmeleri gerektigini belirtmekte fayda vardir.
Arastirmamiz ayrica hemsireler i¢in ortalama giinliik uyku siiresi ne kadar kisaysa SDD riskinin
o kadar yiiksek oldugunu bulmustur. Yakin tarihli bir calismada Singhal (2020), Cinli
yetigkinlerin SDD'sinin giinde 6 saatten az uyku ile yakindan iliskili oldugunu bulmustur
(Barnes & Drake, 2015). Arastirmamiz, hemsirelerin yaklasik beste birinin giinde 6 saatten az
uyudugunu gosteriyor. Yeterli uykunun fiziksel saglik tizerinde 6nemli bir etkisi vardir ve
uykusuz insanlar daha fazla olumsuz duygu ifade ederler (Barnes & Drake, 2015).
Arastirmamiz, yasin SDD ile iliskili oldugunu gosteriyor. 21-25 yas arasi hemsirelerle
karsilastirildiginda, diger yastaki hemsirelerin SDD gelistirme sansi1 onemli Olgiide daha
yiiksektir. Bu, insani gelisme yasasiyla ilgili olabilir. Yasin artmasiyla birlikte bireysel islevler
ve fiziksel kosullar giderek gerilemeye baglar. Bu nedenle yashh hemsireler uykusuzluk,
yorgunluk ve zayiflamis bagisiklik sistemleri gibi SDD riskini artirir.

Bu calismada, COVID-19 hastalarinin bakimiyla dogrudan ilgilenen hemsirelerin, COVID-19
hastalarinin bakimiyla dogrudan ilgilenmeyen hemsirelere gére SDD’den muzdarip olma
olasiligimin daha fazla oldugunu bulunmustur. Bununla birlikte, COVID-19 hastalarinin
bakimiyla dogrudan ilgilenen hemsireler, koruyucu maskeler ve koruyucu giysiler dahil olmak
iizere agir, sizdirmaz ve yiiksek sicaklikta tam viicut kisisel koruyucu ekipman giymelidir.
COVID-19'lu hastalarla daha yakin temas, daha yiiksek potansiyel enfeksiyon riskine sahiptir,
bu da daha fazla fiziksel ve zihinsel strese neden olarak SDD riskini artirir. Bu c¢alismaya
COVID-19 ile enfekte toplam 55 hemsire dahil olmustur. Hemsireler COVID-19 ile enfekte
olduklarinda depresyon ve anksiyete yasayacaklar ve ¢cogunun ayrica oksiiriik ve ates gibi
fiziksel semptomlar1 olacak ve bu da agik¢a daha fazla SDD'ye sahip olmalarina neden
olacaktir.

Hemsireler, yiiksek riskli bir gruba ait olduklar1 ve islerini tamamladiktan sonra eve
donemedikleri i¢cin genellikle COVID-19 sirasinda normal yasayamazlar. Otelde izole
edilmeleri gerekiyor ki bu da hemsireler lizerinde ¢ok olumsuz etkiler yaratacaktir. Hemsire ne
kadar uzun siire karantinada kalirsa kaygi, 6tke ve kaginma davraniglari o kadar fazla ortaya
cikacaktir (Kang ve ark., 2020). Hem asir1 stres hem de psikolojik sikinti, SDD gelistirmelerine
neden olabilir. Bulgularimiz bu sonucu dogrulamaktadir. Stresli durumdaki hemsireler arasinda
SDD yayginligi, stressiz durumdaki hemsirelere gére daha fazladir. Bu nedenle yeni koroner
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pnomoni siirecinde birinci basamak hemsirelerin is ylikiiniin hafifletilmesi ve gerekli psikolojik

danigmanlik hizmetlerinin saglanmasi devletin ve hastane yoneticilerinin 6nemli gorevleri
olabilir.

Sonuc ve Oneriler

Arastirmaya katilan hemsirelerin SDD'si 1yi durumdadir. Giinliik ortalama uyku stiresi, kadin,
yag, COVID-19'lu hastalarin kurtarilmasina dogrudan katilma, kendine bulagsma ve kaygi,
SDD'yi etkileyen faktorlerdir. Bu ¢alismanin sonuglari, COVID-19'a yakalanan hemsirelerin
SDD'sini hafifletmek i¢in bir referans saglayabilir. Ayrica hastane yoneticileri, hemsirelere
tibbi giivenlik ve psikolojik danismanlik hizmetleri saglamali, hemsirelerin is yiikiinii ve gece
vardiyalarini azaltmali ve hemsirelere destegi artirarak hemsirelerin stres diizeylerini azaltmali
ve hemsirelerin sagligini iyilestirmelidir.
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OZET

Amagc: Bu calisma yagh bireylerin diisme konusunda 6z farkindaliklarinin belirlenmesi
amaciyla tanimlayici olarak yapilmistir.

Gerec¢ ve Yontemler: Arastirmanin 6rneklemini {ilkemizin batisinda bulunan bir Egitim ve
Arastirma Hastanesi’nde tedavi goren 255 yasli birey olusturmustur. Arastirma Temmuz-Aralik
2020 tarihleri arasinda, hastalarm kisisel bilgi formu ile Yash Bireylerde Oz-farkindalik
Olgegi’nden (YBOFO) olusan veri toplama formu kullanilarak yapilmistir. Veriler, “SPSS”
istatistik paket programi yardimiyla, frekans ve yiizde dagilimi, aritmetik ortalama, Varyans
analizi, t test, Pearson korelasyon analizi ve regresyon modeli ile analiz edilmistir.

Bulgular: Arastirmaya katilan yash bireylerin yas ortalamasi X+SS=71,206+6,359°dur.
Katilimcilarin %55.7°s1 kadin, %57.3°1 evli, %35.3’li diyabeti, %52.5’1 hipertansiyonlu,
%19.6’s1 kronik bobrek yetmezlikli, %17.3’1 kalp ritmi bozukluklu, %18’1 kronik obstriktif
akciger hastalikli oldugu saptanmustir. Bireylerin %77.6’smin tibbi tedavi i¢in hastaneye
yattiklari, %32.9’unun da son 1 yil iginde diisme Oykiisii bulundugu belirlenmistir. Ayrica son
bir yil icinde diisme Oykiisii olan bireylerle YBOFO toplam puan ortalamalari arasinda
(p=0.0006) istatistiksel olarak anlamli fark bulunmustur (p<0.05).

Sonug¢: Yagh bireylerin diisme konusunda 6z-farkindaliklarinin toplam puan ortalamalarinin
yiksek oldugu belirlenmistir. Ancak yasl bireylerin diisme riski gbz Oniinde tutularak,
diismelere kars1 yaslh bireylerin yakindan izlenmesi ve bu konuda gerekli 6nlemlerin alinmasi
oOnerilebilir.

Anahtar kelimeler: hasta; yasl birey; hastane; diisme; 6z-farkindalik.
ABSTRACT

Objective: This study was conducted as a descriptive study to determine the self-awareness of
elderly individuals about falling.

Material and Methods: The sample of the study consisted of 255 elderly individuals who were
treated in a Training and Research Hospital located in the west of our country. The research
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was conducted between July and December 2020, using the data collection form consisting of

the patients' personal information form and the Self-Awareness Scale for Elderly Individuals

(SAFE). The data were analyzed with the help of “SPSS” statistical package program, with

frequency and percentage distribution, arithmetic mean, analysis of variance, t test, Pearson
correlation analysis and regression model.

Results: The mean age of the elderly individuals participating in the study was
X£SD=71.206+6.359. It was determined that 55.7% of the participants were female, 57.3%
married, 35.3% had diabetes, 52.5% had hypertension, 19.6% had chronic kidney failure, 17.3%
had heart rhythm disorder, and 18% had chronic obstructive pulmonary disease. It was
determined that 77.6% of the individuals were hospitalized for medical treatment, and 32.9%
had a history of falling within the last 1 year. In addition, there was a statistically significant
difference (p<0.05) between the mean scores of the individuals with a history of falling in the
last year and the SAFE total score (p=0.006).

Conclusion: It was determined that the total score averages of the self-awareness of the elderly
individuals about falling were high. However, considering the fall risk of elderly individuals, it
may be recommended to closely monitor elderly individuals against falls and to take necessary
precautions in this regard.

Key words: patient; elderly individual; hospital; fall; self-awareness.

GIRIS

Diismeler diinya ¢apinda kasitsiz yaralanmalarin ana nedenidir (WHO, 2007). Diismeler,
yaslilarda sadece prevalansindan degil, sonuglarindan dolay1r da ana geriatrik bir sorundur
(Alverez, 2018). Basit olarak kabul edilebilecek diisiik enerjili diismeler dahi yasli insanlarin
sagligma ve bagimsizligina biiylik dlgiide etki eden yaralanmalara, engellilige hatta %12.1
oranlarinda 6liime neden olabilmektedir (Khow, ve ark., 2018). Diismeler altmis bes yas ve istii
kisilerde en sik rastlanan kaza tiiriidlir ve 6liim, hastaneye yatis, sakatlik, bagimsizlik kayb1 ve
fiziksel islevde aktivite kisitlamasina ve azalmasina neden olabilecek diisme korkusu ile
sonuglanabilir (Gale ve ark., 2018). Altmis bes yas iizeri insanlarin yaklasik tigte biri her yil
diismekte ve bunlarin yarisinda ise tekrar diigmeler yasanmaktadir. Ayrica, birden fazla kez
diigenler en yiiksek yaralanma ve diisme riski altindadir. Yetmis bes yas ve lizerindeki yaslilarda
bir y1l igindeki diisme oran1 %32-42, seksen yas ve ilizerindekilerde yaslilar ise bu oran %50°dir
(Perracini, Teixeira, Ramos, Pires & Najas, 2012). Ayrica, toplam hastane dliimlerine diisen

oliimlerin kiiresel oraninin %114.3 arttig1 ve diisme ile iligkili 6liimlerin toplam oliimlere
oraninin % 43.1 arttig1 tahmin edilmektedir (Stevens & Rudd, 2014).

Diismeler 6zellikle hastanede yatan yasli hastalarda yaygin olarak gerceklesen, sonuclari tibbi
ve sosyal bakimdan ekonomik maliyetleri biiyiik olan 6nemli bir hasta giivenligi problemidir
(Gale ve ark., 2018; WHO, 2007). Bu nedenle, yasli hastalarin diismesini 6nlemek klinik olarak
hayati 6neme sahiptir. Caligsmalar, yash niifusun diismesi i¢in kisisel 6zellikler (6rnegin; yas,
cinsiyet, medeni durum ve egitim), ilag, fiziksel islevler, bilissel davranis ve ¢evresel faktorler
dahil olmak {izere ¢esitli nesnel risk faktorlerini dogrulamistir (Alvarez ve ark., 2018). Yash
bireylerin diismesine ¢ogunlukla birden fazla neden sebep olmaktadir. Arastirmalarda risk
tagidig1 gosterilen faktorler; 65 yas tizeri olmasi, diisme hikayesi, diisme korkusu, kadin olmak,
yalniz yasama, alt ekstremite protezi varligi, yiiriimeye yardimci cihaz kullanimui, terlik giyme,
tibbi sorunlar (inme, parkinson hastaligi, inkontinans, akut hastaliklar, vestibiiler bozukluklar,
biligsel bozukluklar, artrit, ayak problemleri, bag donmesi, senkop, ortostatik hipotansiyon, D
vitamin eksikligi, depresyon, ishal, kronik agri, uykusuzluk, vaskiiler hastaliklar), kan sekeri
degisiklikleri, kognitif bozukluk, yiiriitiicii islevlerde bozukluk, ilaglar (benzodiazepinler,
antihipertansifler, psikoaktif ilaglar), polifarmasi (4’ten fazla ila¢ kullanimi1 olmas1), sarkopeni,
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kirilganlik, alt ekstremitede giigsiizlikk, yilirime bozuklugu, giinlik yasam aktivitelerinde
kisitlilik, sedanter hayat tarzi, gorme bozuklugu, vestibiiler fonksiyonlarda bozukluk, denge
bozuklugu, 1slak kaygan zemin, tuvalet ve yatak yaninda tutunma yerlerinin olmamasi/saglam
olmamasi, saglam olmayan serum askisi, yiiksek seviyedeki yatak konumu, yerde ve ¢evrede
sabit olmayan objelerin diismeyi etkileyen risk faktorleri arasindadir (Lord, 2017). Fernandez
ve arkadaslarin 2018 yilinda yaptig1 c¢alismada hipnotik, polifarmasi, yatistirici ilaglarin,
ditiretiklerin ve opioidlerin kullanimi, yasli popiilasyondaki 6zellikle kadin popiilasyonundaki
diisiisler icin risk faktorleri oldugu bulunmustur (Fernandez, Valbuena, & Natal, 2018). 1995-
2010 yillar1 arasinda yapilan bir sistematik derlemede 87 calisma incelenmis, c¢alisma
sonuglarina gore yaslilarda diigme sonucu viicudun her bolgesinde kirtk meydana geldigi, en
fazla kiriklarin ise kalgada goriildiigii belirlenmistir (Terroso, Rosa, Marques, & Simoes, 2014).
Bu c¢alisma sonuglar1 yagh hastalarin diisme risk faktorlerinin degerlendirilmesinde 6nemli
derecede farkindalik yaratmaktadir.

Yash hastalarin diisme yasamadan once risklerin farkina varilmasi ve bu dogrultuda
diizenlemeler yapilmasi en Oncelikli uygulamalar olmalidir (Alvarez, 2018). Diisme risk
faktorleri her yash hasta i¢in ayr1 sekilde degerlendirilmeli, yasli hastalarin kisisel olarak
diismelere iliskin 6nlem almalar1 saglanmalidir. Bu nedenle bu arastirma YBOFO &lcegi
kullanilarak yasli bireylerin diisme konusunda 6z farkindaliklarinin belirlenmesi amaciyla
tanimlayici olarak yapilmistir.

GEREC VE YONTEMLER
Arastirmanin tipi, evren ve orneklemi
Arastirma kesitsel ve tanimlayici tiptedir.

Arastirmanin 6rneklemini iilkemizin batisinda bulunan bir Egitim ve Aragtirma Hastanesi’nde
yatarak tedavi goren arastirmaya katilmay1 kabul eden ve arastirmaya dahil edilme kriterlerine
uyan en az bir kronik hastaligi olan ve sorular1 anlamada giicliik ¢ekmeyen, giinliik yasam
aktivitelerinde bagimsiz ve biligsel yetersizligi olmayan, yaslilar arasindan olasiliksiz
ornekleme yontemi ile secilmis 65 yas ve {istli goniillii 255 yasli birey olusturmustur.

Veri Toplama Araclar:

Verilerin toplanmasinda demografik anket formu ve ‘“yatan yash hastalarda yaslilarda

~ 19

diismelere iliskin 6z-farkindalik 6l¢egi” kullanilmistir.

Demografik Bilgi Anketi hastalarin yasi, cinsiyeti, medeni durumu, gelir-gider durumu, sosyal
giivencesi, kronik hastaliklar, egitim diizeyi, verileri yatis nedeni, 6nceki diisme deneyimi, son
bir yi1lda diisme ve diisme korkusu ile ilgili sorular1 icermektedir.

YBOFO Olgegi, Kuzey Tayvan'da Shyu, ve ark., (2018) tarafindan yash hastalarin diigme risk
faktorleri hakkindaki farkindaliklarini ve risk dlgiimlerini dlgmek icin gelistirilmistir. Olgegin
Tiirkge gecerli ve gilivenirlik ¢aligmas1 2022 yilinda Birgili, Kiling ve Bulut Ugurlu tarafindan
yapilmistir (Birgili ve ark., 2022). YBOFO Olgegi, yash hastalarin evde ya da kalic1 yatis
yolculugu giinliikk yasam aktivitelerini elde ederken Aktivite Glivenligi ve Cevre Farkindaligina
(Faaliyet giivenligi ve ¢evre bilinci), Fiziksel Fonksiyonlarin Farkindaligina (Fiziksel
fonksiyonlarin farkindalig1), Ilag Farkindahgna (ilag Farkindaligi), Bilissel Davranis
Farkindaligina (Bilissel davramsin farkindalig1) bakis agisini kendinize amag edinmek. Olgegin
orijinal dili Ingilizce olup, aktivite giivenligi ve cevre farkindaligi, fiziksel fonksiyonlarin
farkindaligi, ila¢ farkindaligi, bilissel davranis farkindaligi olmak {izere 4 alt boyutta 21
maddeden olusmaktadir. Olgek 1 en diisiik, 5 en yiiksek puan olmak iizere 5'li likert tipindedir.
Maksimum toplam puan 105 ile sinirli olup, olabilecek en diisiik toplam sonug¢ 21 olabilir.
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Olgegin yiiksek sonuglari, yasli hastalarm diisme ile iliskili risk faktdrlerinin farkinda
olduklarini ve 6nlem aldiklarin1 gostermektedir.

Verilerin toplanmasi

Arastirma Mayis- Temmuz 2019 tarihleri arasinda, arastirmaci tarafindan arastirmaya gontlli
katilan yaslh hastalardan toplanmistir. Veriler hastalarin uygun olan zamanlarda hemsirelerin
bilgileri dogrultusunda arastirmaci tarafindan yiiz-ylize goriisme teknigiyle toplanmigtir. Veri
toplama formunu tamamlamak yaklasik 15-25 dakika stirmiistir.

Arastirmanin etigi

Arastirma i¢in, Mugla Sitki Kogman Egitim ve Arastirma Hastanesi’nden gerekli izinler
alinmustir. Mugla Sitki Kogman Universitesi Insan Arastirmalari Etik Kurulu'ndan 07.02.2019
tarih, protokol no:190023 / karar no:23 tarih ve etik kurul onay1 alinmistir. Aragtirma Helsinki
Deklarasyonu Ilkelerine uygun olarak yapilmistir. Veri toplama formlar1 uygulanmadan &nce
yaslt hastalarin s6zlii onamlar1 alinmastir.

istatistiksel analiz

Verilerin degerlendirilmesinde SPSS 26 paket programi kullanilmistir. Veriler normal dagilim
gosterdigi i¢in One Sample t-testi ve One Way ANOVA testi kullanilarak degerlendirilmistir.
Yash hastalarin diisme konusunda 6z farkindaliklarini belirlemek i¢in bagimsiz 6rneklem t testi
analizi ve demografik bilgilerle ilgili diger sorulara verilen yanitlar1 belirlemek amaciyla tek
yonlii varyans analizi (ANOVA) yapilmistir. Verilerin ¢6ziimlenmesi asamasinda katilimeilarin
olgek ve demografik bilgi formundan elde edecekleri puanlarin dagilim, frekans, standart sapma
ve aritmetik ortalamalar1 hesaplanmistir. Tiim analizlerde p<0.05 degeri en diisiik istatistiksel
anlamlilik diizeyi olarak secilmistir (Kayri, 2009).

BULGULAR
Tablo 1. Yash Hastalarm Sosyodemografik Ozelliklerine Goére Dagilimi

Degiskenler n %
Yas X=71,203+6,359, min=65, mak=91
Cinsiyet kadin 142 55,7
erkek 113 44,3
Medeni durumu evli 146 57,3
bekar 34 13,3
dul 75 29,4
Hastaneye yatma tibbi tedavi 198 77,6
nedeni
cerrahi tedavi 16 6,3
tibbi-cerrahi 41 16,1
Su anda hastaneye norolojik sistem hastalig 13 51
yatistaki hastahg

kardiyovaskiiler sistem hastalig 106 41,6
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solunum sistem hastaligi 41 16,1
sindirim sistem hasatlig1 13 51
diger (genel rahatsizlik) 82 32,2
Son 1 y1l icinde diisme evet 84 32,9
yasama durumu
hayir 171 67,1
Mevcut kronik hastahk Diyabet 90 35,3
durumu*
Hipertansiyon 134 52,5
Hiperlipidemi 20 7,8
Kronik Bobrek Yetmezligi 50 19,6
Iskemik kalp hastalig: 32 12,5
Kalp ritim bozuklugu 44 17,3
Metabolik sendrom 47 18,4
KOAH** 46 18,0
Astim 27 10,6
Obezite 40 15,7 56
Parkinson 13 51
Alzermer 12 4,7
Toplam 255 100.0

Birden ¢ok segenek isaretlenmistir. **KOAH: Kronik Obstriktif Akciger Hastalig1

Arastirmaya katilan yash hastalarin %55.7°si kadin olup, yas ortalamasi 71.203+6.359’dur.
Yasl hastalarin %57.3’1 evli, %77.6’s1 hastaneye tibbi tedavi i¢in yattiklari, %41.6’sinin su
anda hastaneye kardiyovaskiiler sistem hastalig1 nedeniyle yattiklari, %32,9’unun son bir yil
icinde diisme yasadiklari, %32.9’unun en az bir kronik hastalig1 oldugu, bunlarin %352.5’inde

hipertansiyon, %35,3’linde diyabet hastali1 oldugu saptanmustir (Tablo 1).

Tablo 2. Yasl hastalarin sosyodemografik dzellikleri ile YBOFO toplam puan ortalamalarinin

karsilastirilmasi
Degiskenler YBOFO
n X+SD istatistiksel analiz
Yas X=71,203+6,359, min=65, mak=91 F=2.056, p=0.008
Cinsiyet kadin 142 88.67+3.95 t=-0.402, p=0.688

erkek 113 88.88+4.32
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Medeni durumu  evli 146 88.73+4.14 F=0.452, p=0.974
bekar 34 87.70+4.34
dul 75 89.30+3.91
Hastaneye yatma tibbi tedavi 198 88.62+4.17 F=0.988, p=0.475
nedeni
cerrahi tedavi 16 87.3143.53
tibbi-cerrahi 41 90.02+3.83
Su anda norolojik sistem hast. 13 90.924+4.92 F=1.177, p=0.281
hastaneye
yatistaki hastah@  Kardiyovas. sis. hast. 106 88.63+4.06
Sol. sistem hastalig1 41 88.85+4.68
Sin. sistem hasatlig1 13 87.00+3.65
diger (genel rahatsizlik) 82 88.84+3.74
Son 1 yil icinde evet 84 89.77+4.78 t=2.768, p=0.006
diisme durumu
hayir 171 88.27+3.66
Mevcut  kronik Diyabet 90 88.27+4.32 t=-1.462, p=0.145
hastalik durumu*
Hipertansiyon 134 89.04+4.38 t=-1.128, p=0.260 57
Hiperlipidemi 20 89.25+5.74 t=-0.544, p=0.587
Kr. Bobrek Yetmezligi 50 88.72+£3.92 t=0.093, p=0.926
Iskemik kalp hastalig 32 89.21+4.83 t=-0.661, p=0.509
Kalp ritim bozuklugu 44 88.38+4.17 t=2.676, p=0.499
Metabolik sendrom 47 88.27+4.32 t=2.768, p=0.006
KOAH** 46 88.56+4.29 t=0.370, p=0.712
Astim 27 90.48+3.88 t=-2.306, p=0.022
Obezite 40 88.77+3.40 t=-0.011, p=0.992
Parkinson 13 90.00+4.52 t=-1.107, p=0.269
Alzermer 12 89.75+4 .41 t=-0.845, p=0.399
Toplam 255 88,7686+4.11

Aragtirmada yasli hastalarn YBOFO toplam puan ortalamalarmin X+SD=88,7686+4.11
oldugu saptanmustir. Arastirmada erkek yash hastalarm kadimnlardan (X+SD=88.88+4.32);
medeni durumu dul olanlarm digerlerinden (X£SD=70.25+8.66), 1-3 yildir calisanlarin
digerlerinden (X+SD=89.30+3.91), tibbi-cerrahi nedenlerle hastaneye yatanlarin digerlerinden



ASES V. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE
MARCH 20-21, 2023, ANKARA, TURKIYE
CONFERENCE BOOK
(X£SD=90.02+3.83), su anda ndrolojik sistem hastaligi nedeniyle hastaneye yatanlarin diger
gruptakilerden (X£SD=90.92+4.92), son bir yilinda diisme &ykiisii olan yashi hastalarin
diismeyenlerden (X+SD=89.77+4.78) YBOFO toplam puan ortalamalarinin daha yiiksek
oldugu belirlenmistir. Ayrica yasl hastalarim YBOFO toplam puan ortalamalar ile yas gruplari
arasindaki farkin (F=2.056, p=0.008), son bir yil i¢inde diisme Oykiisii bulunma durumlari
arasindaki farkin (t=2.768, p=0.006), metabolik hastaligi olama durumlar1 arasindaki farkin
(t=2.768, p=0.006), astim hastaligi olma durumlar1 arasindaki farkin (t=-2.306, p=0.022)
istatistiksel olarak anlamli oldugu (p<0.05) saptanmustir. Ancak yash hastalarn YBOFO
toplam puan ortalamalar1 ile cinsiyetleri arasindaki farkin (t=-0.402, p=0.688), medeni
durumlar arasindaki farkin (F=0.452, p=0.974), hastaneye yatma nedenleri arasindaki farkin
(F=0.988, p=0.475), arastirmanin yapildigi zamanda hastaneye yatistaki hastalik durumlari
arasindaki farkin (F=1.177, p=0.281), diger mevcut kronik hastaligi bulunma durumlari
arasindaki farkin istatistiksel olarak anlamli olmadigi (p>0.05) belirlenmistir (Tablo 2).

Tablo 3. Yash hastalarin sosyodemografik &zellikleri ile YBOFO alt boyutlar1 toplam puan
ortalamalarinin karsilastirilmasi

Degiskenler YBOFO

Aktivite Fiziksel ila¢ Bilissel Davranis

Giivenligi ve | Fonksiyon Farkindahg Farkindahg

Cevre Farkindahg

Farkindahg

Fit p Fit p Fit p Fit p
Yas 1,961 ,003 ,957 ,535 1,492 ,055 1,086 ,354
Cinsiyet -,202 ,840 | -,228 ,820 -,607 544 | -,309 157
Medeni durumu 1,349 ,261 1,725 ,180 1,152 ,318 ,957 ,386
Hastaneye yatma | 3,070 ,048 1,904 ,151 ,263 ,769 1,369 ,256
nedeni
Su anda hastaneye | 2,515 ,042 1,036 ,389 ,366 ,833 1,193 314
yatistaki hastaligi
Son 1 wyil iginde | 13,456 ,000 2,288 ,132 ,180 ,672 418 ,519
diisme durumu
Astim -2,181 ,030 | -1,228 | ,220 ,952 ,342 -2,718 ,007
Metabolik sendrom ,582 ,561 | ,728 468 | -2,026 | ,044 | -671 ,503
Diyabet -1,890 ,060 | -,577 ,564 ,223 ,823 -,666 ,506
Parkinson -1,781 ,076 | -,237 ,813 ,760 ,448 -,418 ,676

Arastirmada yagl hastalarin yasi, hastaneye yatma nedeni, su anda hastaneye yatma hastaligi,
son bir yil icinde diisme yasama durumlari ile YBOFO Aktivite Giivenligi ve Cevre
Farkindalig1 alt boyutu toplam puan ortalamalari arasinda istatistiksel olarak anlamli fark
oldugu saptanmistir (p<0.05). Ayrica yasli hastalarin metabolik sendrom kronik hastaligi olma
durumlart ile YBOFO Ila¢ Farkindaligi alt boyutu toplam puan ortalamalari arasinda
istatistiksel olarak anlamli fark oldugu saptanmistir (p<0.05). Yasli hastalarin astim kronik
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hastalig1 olma durumlar ile YBOFO Bilissel Davranis Farkindalig1 alt boyutu toplam puan
ortalamalar1 arasinda istatistiksel olarak anlamli fark oldugu saptanmistir (p<<0.05) (Tablo 3).

TARTISMA

Bu calisma, yash hastalarda diisme riski konusundaki 6z-farkindaliklarini incelemek amaci ile
tanimlayic1 ve kesitsel olarak yapilan bir ¢alismadir. YBOFO 6lgeginin bilesenleri, yash
hastalarda yasli riskindeki diisme riskinin kritik 6zellikleri dort faktorden olusmaktadir: aktivite
giivenligi ve ¢evre bilinci, fiziksel fonksiyonlarin farkindaligi, ila¢ farkindaligi ve bilissel
davraniglarin farkindaligs.

Diismeler, yasl bireyler arasinda goriilen sakatlanma ve dliimlerin en 6nemli nedenidir. Saglikli
ve toplum iginde yasayan yasli bireylerin yaklasik olarak 1/3’iiniin diismeye maruz kaldigi,
diisen bireylerin yarisindan fazlasinin ise diismeyi tekrar deneyimledigi bilinmektedir.
Arastirmada hastanede yatan yasli bireylerin %32,9‘sinin son bir yil i¢cinde diigme problemi
yasadiklar1 saptanmistir. Huzurevinde kalan yasl bireylerle yapilan ¢alismalarda ise bu oranin
yaklasik %50 oldugu ve diismelerin ¢ok ciddi boyutlarda oldugu tespit edilmistir (Glirler ve
ark., 2019; Birimoglu & Birgili ve ark., 2022). Diismeler ¢ok ciddi ¢esitli etiyolojik faktorleri
de beraberinde getirmektedir. Diismelere neden olan faktorler arasinda fiziksel aktivite
kisithiligina bagh kas gii¢siizliigii, daha 6nceden diisme dykiisiiniin varlig, yilirlimede yardimci
ara¢ kullanimi, kronik hastaliklar ve kullanilan ilacglar, gbérme problemleri, ortostotik
hipotansiyon baslica nedenler arasinda sayilabilir (Giirler ve ark., 2019).

Arastirmamiza katilan yagh bireylerin %55.7’s1 kadin olup, yas ortalamasi 71.203+6.359°dur.
Yash hastalarin %57.3’1 evli, %77.6’s1 hastaneye tibbi tedavi i¢in yattiklari, %41.6’smin su
anda hastaneye kardiyovaskiiler sistem hastalig1 nedeniyle yattiklari, %32.9’unun en az bir
kronik hastalig1r oldugu, bunlarin %52.5’inde hipertansiyon, %35,3’linde diyabet hastalig1
oldugu belirlenmistir (Tablo 1). Yapilan bazi arastirma sonuclar1 ¢alismamiz ile paralellik
gosterdigi, yas arttik¢a kronik hastalik sayisinin da arttigi goriilmiistiir (Samancioglu Baglama
ve ark., 2019). Sosyodemografik/tibbi 6zelliklerin yashlarda diisme davranislar1 tizerine olan
etkisinin incelendigi bir ¢alismada yalnmizca huzurevinde kalis siliresinin diismeye iliskin
giivenli/ koruyucu davranislar iizerinde etkisinin oldugu, huzurevinde kalis siiresinin artmasi
ile diismeye iliskin giivenli/koruyucu davranislarin arttigi, diisme riskinin ise azaldigi
goriilmiistiir (p<0.05) (Ozcan & Alparslan, 2022). Kaya ve ark. (2012) tarafindan yapilan bir
calismada ise huzurevinde kalinan siire ile diisme davranislari arasinda anlamli bir iligki
bulunmazken huzurevi degisikligi ile diisme orani arasinda anlamli bir fark oldugu, yasanilan
ortamin degismesinin diisme i¢in bir risk ortaya ¢ikardigi saptanmistir (Apaydin ve ark., 2012).

Arastirmamiza katilan yasli bireylerin YBOFO alt boyutu “Aktivite Giivenligi ve Cevre
Farkindalig1” toplam puan ortalamasi (34.44 + 2.44), “Fiziksel Fonksiyon Farkindalig1” toplam
puan ortalamasi (25.06+1.36), “ilag Farkindaligi” toplam puan ortalamasi (12.47+0.79),
“Bilissel Davranis Farkindaligi” toplam puan ortalamasi (16.78+1.91), “YBOFO” toplam puan
ortalamasi ise (88.76+4.11) oldugu saptanmistir. Yapilan bir ¢alismada yagl bireyler en yiiksek
puan biligsel uyum alt boyutundan almislardir (3,31 + 0,49). “Ilag Farkindalig” YDDO toplam
puan ise (25.06+1.36), 2,96 + 0,34 olarak bulunmustur (Ozcan & Alparslan, 2022). Birimoglu
Okuyan & Bilgili (2018) tarafindan yapilan calismada ise YDDO toplam puaninin ise
arastirmamizdan diisiik oldugu saptanmistir (2,99 + 0,56). Boga ve ark. (2015) tarafindan
yapilan arastirmada da YDDO puan ortalamasi arastirmamizdan diisiik bulunmustur. Bu durum
sosyodemografik/tibbi 6zelliklerin, bireylerin diisme davranigina karsi giivenli/ koruyucu
tutumlarinin farklihiga sebep oldugunu gostermektedir. IPAQ-KISA ve YDDO skorlari
arasindaki iligkinin incelendigi bir ¢aligmada fiziksel aktivite diizeyinin artmasi ile yaslilarin
diisme riskinin artis gdsterdigi belirlenmistir (Ozcan & Alparslan, 2022). Yapilan bir calismada
diizenli fiziksel aktivite yapmayan bireylerin diismeye iliskin glivenli/koruyucu davraniglarin
fazla oldugu, bunun dogrultusunda diisme riskinin azaldig: bildirilmistir (Birimoglu & Birgili
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ve ark., 2022). Arastirma sonuclarina gore aragtirma sonug¢larimiz ile uyumlu olarak Aktivite

Giivenligi ve Cevre Farkindaliginin, Fiziksel Fonksiyon Farkindaliginin, ilag farkindaliginin ve

bilissel davranis farkindaliginin diisme davranislar {izerinde onemli bir etkisinin oldugu,

farkindaliklarin artmasi ile alinan Onlemlerin artmasiyla da azalmasinin yashilarda diisme
riskinin dogru orantili oldugu sdylenebilir.

Diisme risk gruplarint  bakim personeli agisindan inceleyen mevcut araglarla
karsilastirildiginda, YBOFO &lgegi tamamen hasta odakl1 bir bakis agisina sahiptir. Buna ek
olarak, sadece 21 maddeli YBOFO 6lgegi kisa, tamamlanmasi kolaydir ve bakim personeli
tarafindan basit bir yorum gerektirir; bu nedenle, rutin klinik bakimda kolayca benimsenebilir.
Ayrica, hasta farkindaligi icin siirekli olarak diisiik puan alan maddeler i¢in, yash hastalarin
diismesini Onlemek i¢in derhal spesifik miidahaleler veya egitim saglanabilir. Yashlarin
diismelerine neden olan faktorleri anlamalarimin  ve diigme riskleri konusundaki
farkindaliklarini artirmalarinin, diisme risk faktorlerine yonelik etkili olarak gelistirilen
YBOFO o6lgeginin mevcut araglarla birlestirilmesi, diisme riskinin farkinda olmayan risk
gruplarinin belirlenmesinde ve daha sonra yasl hastalar arasinda diigmenin 6nlenmesinin etkin
bir sekilde artirilmasinda yardimer olabilir. Ornegin Faktor 1, yash hastalarm aktiviteleri ve
cevre giivenligi konusundaki farkindaliklarini 6lger. Etkinlik ve ¢evresel diisme riskleri (yani,
bir parmaklik ya da yiiriite¢ kullanma isteksizligi ve hemen yataktan kalkma) genellikle yaslilar
tarafindan goz ardi edilmektedir (Mclnnesi, Seers, & Tutton, 2011). Buna ek olarak, yaslilar
hastaneye yattiklarinda yeni ortam oldugu igin diisme riskini artirabilirler (DSO, 2007). Kim &
Jeong (2015), bir meta-analiz ¢alismasinda, ¢evre miidahalelerinin diisme olusumunu
azaltabilecegini ve hastanede yasli hastalarin giivenligini artirabilecegini dogrulamistir. Bu
nedenle bu calisma ile gelistirilen 6l¢ek kullanilarak, ¢cevre glivenliginin saglanmasiyla yasl
hastalarda diismeleri Onleyebilir ve diisme riskiyle ilgili farkindaligin degerlendirilmesinin
onemini vurgulayabilir.

YBOFO 6lgeginin ikinci faktorii, fiziksel fonksiyonlarin farkindaligi, yash hastalarm bas
donmesi, zayif gérme, isitme zorlugu, yiiriite¢ kullanimi, kararsiz adimlar ve yetersiz uyku gibi
diismeye neden olabilecek fiziksel durumlarinin farkinda olup olmadigini1 degerlendirir. Hignett
et al. (2013), 2005-2008 yillar1 arasinda yaptiklari calismada ABD ulusal olay verilerini analiz
etmis ve yatan hastalarda diismeye neden olan faktorlerin bas donmesi, gérme bozukluklari,
isitme bozuklugu ve ilaclari icerdigini bulmuslardir. Heinimann & Kressig (2014) yaslilik veya
patolojik sonuglart nedeniyle yaslilarin diismeye neden olabilecek sarkopeni, dengesizlik ve
yiiriiylis bozukluklar1 gelistirme egiliminde olduklarin1 bildirmistir. Buna ek olarak, yash
insanlar fiziksel aktivitelere katilirken genellikle bu fiziksel kosullar1 géz ardi ederek diisme
riskini artirirlar (Harrison, Ferrari, Campbell, Maddens ve Whall, 2010).-Bu nedenle, diisme
riskinin belirlenmesi i¢in fiziksel durumun farkindaliginin belirlenmesi esastir. Olgekteki bu alt
boyut, diisme riskini degerlendirmek i¢in fiziksel performans: yetersiz yaglilar i¢in uygun
olabilir.

YBOFO 6&l¢eginin 3. faktorii, yash hastalarm aldiklari ilaglarin neden oldugu diisme riskinin
farkinda olup olmadigin1 degerlendirir. Dort veya daha fazla ilag almak yash insanlar arasinda
olduk¢a yaygindir, ¢iinkii siklikla birden fazla hastaligi vardir (Lord, 2017). Yapilan bir
caligmada hipnotik, polifarmasi, yatistirict ilaglarin, diiiretiklerin ve opioidlerin kullanimi, yasl
popiilasyondaki diisiisler icin risk faktorleri oldugu bulunmustur (Fernandez, Valbuena, &
Natal, 2018). ilaglar1 aldiktan sonra, yash hastalar diiiretik etki veya ishal gibi farmakolojik
etkiler yasayabilir. Tuvaleti kullanmak i¢in yataktan kalktiklarinda, bas donmesi, hareket
bozukluklar1 ve yavas reaksiyonlar gibi fiziksel stabilitelerini azaltabilecek diger olumsuz ilag
reaksiyonlarindan etkilenebilirler. Sonug olarak, hastalarin ilaglarinin etkileri nedeniyle diisme
olasilig1 daha yiiksektir. Bu nedenle ilag etkisi bilincinin degerlendirilmesi diismeyi dnlemede
¢ok 6nemlidir.
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Biligsel davranis bilinci olarak adlandirilan Faktor 4, yagh yatan hastalarin diismeyi 6nlemek
icin biligsel davraniglarini incelemistir. Alvarez (2018)’in bilissel bozuklugu olan hastalarda
diismeleri inceledigi bir ¢aligmasinda demansl hastalarda diisme oran1 %60- %80 araliginda
oldugu ifade edilmektedir. Yasl insanlarin ¢ogu, bagimsizlik {izerine insa edilmis 6zsaygilarini
stirdiirmek icin bagkalarindan yardim almak istemeyebilir (McInnes, Seers, & Tutton, 2011).
Bu nedenle, yash hastalarin diisme riski yiiksek bir gruba ait olduklarin1 ve yardim almaya
istekli olup olmadiklarin1 ve yardim almaya istekli olup olmadiklarin1 degerlendirmek
onemlidir. Biligsel davraniglarin anlasilmasi, yash hastalarda diismeyi Onlemeye uyum
olasiligini artirabilir.
Sonug ve oneriler
Geriatrik problemler arasinda yer alan diismeler, her yas grubunda her ortamda goriilmekle
birlikte 6zellikle hastanede hasta olarak yatan yasli bireyleri daha ¢ok etkiledigi, 6liimciil
sonuglara yol acabildigi bilinmektedir. Huzurevinde kalan yasli bireylerle yapilan bir
caligmada, fiziksel aktivite diizeyi ile diisme davranislar1 arasinda anlamli bir iliski oldugu
saptanmistir. Buna bagli olarak yash bireylerin fiziksel aktiviteleri kisitlanmis, fiziksel
aktivitenin kisitlanmasi da kas gili¢siizliigiine neden oldugundan diismeler kacginilmaz hale
geldigi goriilmiistiir. Ozellikle hasta olarak hastanede yatan yash hastalarm hareketlilik ve
fiziksel aktiviteleri dikkatli bir sekilde degerlendirilmeli, saglik profesyonellerinin gézetiminde
hareketlilikleri takip edilmelidir. Ayrica hasta ve hasta yakinlarinin/bakim verenlerin katilimi
ile programlar diizenlenip, yash bireyler hareketlilik icin tesvik edilmelidir. Ayni1 zamanda
aragtirma daha genis Orneklemlerde yapilarak yagli bireylerin diisme konusunda 6z-
farkindaliklarinin gelistirilmesi 6nerilebilir.
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ANALYSIS OF MICROBIOTA DYSBIOSIS DUE TO FOOD CONTAMINANTS
GIDA KONTAMINANTLARINA BAGLI MiKROBIYOTA DiSBiYOZ ANALIZi

Murat KAVRUK!?

Ipr. Ogretim Uyesi, Istanbul Aydin Universitesi Tip Fakiiltesi, Tibbi Biyoloji,
0000-0001-5331-7253

Ozet

Gida tiiketimi, enerji ve metabolik ihtiyaclar1 karsilamak icin stirekli bir aktivitedir ve bu
tilketimin bilesimi, dengesi bu girdilerle iliskili olan bagirsak mikrobiyotasini dogrudan etkiler.
Diyet se¢imi genellikle bilingli bir davranig olmakla birlikte, gida kalitesindeki herhangi bir
sapma, baskin cins ve cesitlilik acisindan mikrobiyota disbiyozisi gibi ¢ogunlukla olumsuz
yonde mikrobiyota kompozisyonunu degistirebilir. Bunu ortaya ¢ikarmak icin; farkli gida kalite
problemlerini, 6zellikle gidanin kendisi ile ilgili olmayan ancak istenmeyen ve farkinda
olunmayan biyolojik/kimyasal kontaminantlar1 bulmak icin farkli veritabanlar1 arastirilds,
clinkli bunlar tiiketicinin dikkatinden, tercihinden ve en Onemlisi dozaj siirlamalarindan
kacabilmektedir. Tespit edilen kontaminantlar, mikrobiyota cesitliligi ve kompozisyonu
iizerindeki etkilerine gore incelenmistir. Analiz sonucunda 31 farkli tehlike/risk kategorisinin
insan bagirsak mikrobiyotas: iizerinde etkisi oldugu belirlenmistir. Tiiketiciler, 35 {iriin
grubundaki bu potansiyel mikrobiyota disbiyotik ajanlara énemli 6l¢iide maruz kalmaktadir.
Arastirma; ilaclar, antibiyotikler, herbisitler ve bocek dldiiriicliler, mikrobiyotay1 etkileyebilen
gidalardaki birincil kontaminant maddeleri olduklarini ortaya koymaktadir. Firmikutlarin gida
kalitesi sorunlar1 nedeniyle bagirsak mikrobiyotasinda azaldig1 tespit edilmistir. Mikrobiyota-
hastalik iligkisi esas olarak karsiliklidir, ancak ¢alisma, karaciger iltihab1 ve obeziteye ek olarak,
bu disbiyozun birincil sonucu olarak tahris edici bagirsak hastaligt oldugunu ortaya
koymaktadir.

Anahtar kelimeler: mikrobiyota, gida kontaminantlari, mikrobiyota-hastalik iliskisi
Abstract

Food consumption is a continuous activity to meet the energy and metabolic needs, and
composition of this consumption has a direct effect on gut microbiota whose balance is related
to these inputs. While diet choice is generally a conscious behavior, any deviation in food
quality may have change the microbiota composition, mostly in negative manner like dysbiosis
of microbiota in terms of dominant genera and diversity. For revealing this; different databases
were investigated in order to find different food quality problems, especially the ones not related
with food itself but the unwanted and unawared biological/chemical contaminants since they
can elude from consumer attention, preference and most importantly dosage limitations. The
contaminants detected were investigated according to their effect on microbiota diversity and
composition. As a result of the analysis, 31 different hazard / risk category were determined to
have effect on human gut microbiota. Consumers are significantly exposed to these potential
microbiota dysbiotic agents in 35 product groups. The study shows that; drugs, antibiotics,
herbicides and insecticides are primary contaminants in food that can affect the microbiota.
Firmicutes are detected to diminish in gut microbiota due to food quality problems. The
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microbiota-disease relationship is mainly reciprocal, but the study reveals that irritative bowel
disease being the primary outcome of these dysbiosis in addition to liver inflammation and
obesity.

Keywords: microbiota, food contaminants, microbiota-disease relationship
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HEMSIRELIK ALANINDA YAPILAN YASLILARDA DUSME KONULU
LiSANSUSTU TEZLERIN iNCELENMESI

Nur Sema KAYNAR?, Orhan DEMIREL?

1Ara§tlrmfl Gérevlisi Bilim Uzman, Florence Nightingale Hemsirelik Fakiiltesi, Istanbul
Universitesi-Cerrahpasa, Istanbul, Tiirkiye, Halk Saghg Hemsireligi,

0000-0002-1092-646X

’Hemsire, Ali Osman Sonmez Onkoloji Hastanesi, Bursa, Tiirkiye, Cerrahi Hastaliklar
Hemsireligi, 0009-0005-8670-5689

Ozet

Giris ve Amagc: Yash niifusu tiim diinyada her gecen yil hizla artmaktadir. Yaslanma ile
beraber biitiin viicuttaki sistemlerde islevsellik azalmakta ve diismeye egilim artmaktadir.
Yaslilarin en fazla yasadig1 sorunlardan birisi olan diisme, pek ¢ok toplumda 6nemli bir halk
saglig1 sorunudur. 65 yas ve iizeri yash bireylerin ortalama iigte birinin her yil en az bir kere
diistiigii ve bir kez diisen insanlarin tekrar diisme olasiliginin iki ile ii¢ kat daha fazla oldugu
bildirilmektedir. Diismeler yaslilarda 6liimciil ve 6liimciil olmayan yaralanmalarin 6nde gelen
nedenlerinden birisidir. Bu noktada hemsirelere, diisme risklerinin belirlenmesi ve diisme
onlemede 6nemli sorumluluklar diismektedir. Bu nedenle g¢alismada, hemsirelik alaninda
yiiriitiilen yaglilarda diisme konulu lisansiistii tezlerin incelenmesi amaglanmugtir.

Gerec¢ ve Yontem: Bibliyometrik yontemle planlanan arastirmada, Yiiksekdgretim Kurulu
Ulusal Tez Merkezi veri tabaninda yil sinirlamasi yapilmadan “diisme”, “yasli” ve “hemsirelik”
anahtar kelimeleri kullanilarak tarama yapilmistir. Yapilan taramada 2002-2022 yillar
arasinda 43 teze ulasilmistir. Tarama sonucu elde edilen veriler degerlendirilirken tanimlayici

(say1 ve ylizde) istatistikler kullanilmistir.

Bulgular: incelenen 43 tezden 30’unun yiiksek lisans ve 13’iiniin doktora tezi oldugu
saptanmistir. Incelenen tezlerin yillara gore dagilimina bakildiginda gogunlukla 2022 (%16.27)
ve 2018 (%16.27) yillarinda yapildigr goriilmektedir. Tezlerin anabilim dallarmma gore
dagilimlar ise sirastyla, Hemsirelik Anabilim Dali (ABD) (%40), Halk Sagligi Hemsireligi
ABD (%26), I¢ Hastaliklar1 Hemsireligi ABD (%12), Hemsirelik Esaslar1 ABD (%9), Cerrahi
Hastaliklar1 Hemsireligi ABD (%9), Evde Bakim Hemsireligi ABD (%2) ve Acil Tip
Hemsireligi ABD (%?2) seklindedir. Tezlerin %70°1 deneysel olmayan nicel arastirma tasarima,
%28’1 deneysel aragtirma tasarimi, %?2’si metodolojik tasarim tiplerinde planladigi
bulunmustur. Yapilan tez calismalarinda 6zellikle yash bireylerde diisme riski ve iligkili
faktorler, diisme prevalansi, diisme korkusu, yasam kalitesi, fonksiyonel durum, diisme
davranislari, giinliik yasam aktiviteleri, kirilganlik, ev kazalar1 ve diigme maliyeti gibi konular
incelenmistir. Deneysel arastirmalarda diisme onlemeye yonelik yapilan girisimler 6zellikle
egzersiz, ev i¢i dlizenleme, egitim ve ilag yonetimi girisimlerini igermektedir.

Sonug¢: Diisme ile ilgili hemsirelik alaninda yapilan doktora tez ¢alismalarmin az sayida
oldugu, calismalarin biiyiik cogunlugunun yiiksek lisans tezi oldugu ve deneysel olmayan nicel
tasarim tiiriinde yapildigr goriilmektedir. Ancak, sagligin korunmasi ve gelistirilmesinde
bireylerin diisme prevalansi, risk faktorleri ve diismenin yol agtigi saglik sorunlarinin
belirlenmesinin yani sira dligmenin Onlenmesine yonelik ¢alismalarin da yapilmasina
gereksinim duyulmaktadir. Bu nedenle gelecek ¢alismalarda yaslh bireylerde diisme 6nlemeye
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yonelik egzersiz, ev i¢i ¢evre diizenlemesi, egitim ve klinik girisimler gibi tek bilesenli

girisimlerin yani sira bunlarin bir arada verildigi ¢ok bilesenli diisme 6nleme girigimlerini

iceren caligmalarin planlanmasi ve diismenin 6nlenmesini amaglayan kanit diizeyi yiiksek tez
caligmalarinin yapilmasi dnerilmektedir.

Anahtar kelimeler: Diisme, yasli, hemsirelik, lisansiistii tez
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USING THE MIGRATING BIRDS OPTIMIZATION ALGORITHM TO

TRANSFER THE NANOROBOTS TO THE CANCER CELL

Mitat Uysal, S.Aynur Uysal, Nurdanur Pehlivan

ABSTRACT

In this study, after an information presentation on mathematical models of cancer tumors, a new
approach is presented on how a different version of the Migrating Birds Optimization (MBO)
algorithm (Modified Migrating Birds Algorithm-MMBO) can be used in the treatment of cancer
tumors with nanorobot technology.

Considering that in previous studies[27], MBO has clearly shown superiority over
metaheuristic algorithms such as PSO, SA and DE, it is thought to be very successful in this
regard.

KEYWORDS: Nanotecnology,nanorobots,MBO,MMBO,PSO,Mathematical Modeling of
Cancer Tumors

INTRODUCTION
Deaths due to cancer are the biggest and most helpless cause of death all over the world.

Although intensive studies have been carried out around the world for cancer treatment, a
generally accepted clear solution has not been reached yet.

In terms of treatment methods, more precisely, methods of slowing down cancer are based on
two main principles:

I. Radiotherapy
I1. Chemotherapy

The most important drawback of both methods is that while they destroy the cancerous area,
they also cause significant damage to the surrounding normal tissues.

In recent years, a very important invention and opinion has been put forward on this subject.
With the help of nanorobots, only by sending drugs to the tumor area and leaving the cancerous
cells face to face with the drug, protecting normal tissues and cells from the damage of the drug.

The number of studies on this subject has increased rapidly. We will talk about them in the next
section.

Of course, in this method, optimal delivery and distribution of the drug to the cancerous area
gains importance.

In this study, we will examine the optimal drug delivery and distribution to the cancerous region
and, for the first time in the literature, we will explain how the "Migrating Birds Optimization-
MBO™ algorithm, which is a metaheuristic optimization algorithm, can be used for this purpose.

RELATED STUDIES

D. Ezzat et al. [1], in their study, used a modification of the PSO algorithm to dispatch nano-
robots to the cancerous area. It was stated that this algorithm dispatched nano-robots in a very
short time.
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M.Kumar and K.V.Rao [2], in their study, examined how to use machine learning methods in
the detection of lung cancer. They especially focused on the "feature extraction" process.

In their study, D.Baskaran and K.Aranachalam[3] investigated that optimal planning in the
treatment of breast cancer with hypothermia could be more successful with PSO or GA
algorithms. As a result, it was determined that GA was more effective in simulation studies.

In their study, J. Sapi etal[4] compared various cancer tumor mathematical models in the
literature in terms of complexity and modeling power.

S.Laghmati etal.[5] used four machine learning methods (kNN, Decision Tree, Binary SVM
and Adaboost) in their study to determine whether a patient has cancer according to their
data.As a result, it was determined that the kNN algorithm achieved a success rate of 99.12%.
In their article, S.Shashali and z.Rastegar,[6] for the first time examined the optimal path of a
particle's movement, taking into account the mechanical and morphological properties of a cell.
Also, using 3D equations, the deformation and movement of the cells of the breast cancer were
investigated.

In their study, L.Liu etal.[7] presented a new "reinforced learning” model based on the
CONA(Computational nanoblosensing) strategy for the purpose of tumor monitoring.

S. Dolev etal. [8] conducted studies on the design of nano-robots that would move in the blood
to find cancer cells and discharge the drug they carry.

M.Li etal. [9] examined single-cell micro/nano-automation technology for the current situation
and reviewed the expected future advances with the problems faced.

L.Zhang etal.[10] proposed 3 new SSA (Search Space Analysis) measures in their study and
performed numerical simulations in two different tumor vascular networks to test them.

In the article they presented, Anshuman and U. Kumar[11] stated that their aim was to develop
a method to detect breast cancers at an early stage, thanks to machine learning algorithms. They
identified breast cancers by classifying cancer data according to 30 different qualities.

K.Kamdee and T.Saleewong[12] developed a mathematical model for triple negative breast
cancer with doxorubicin (TNBC).

Y.Mate and N.Somai[13] investigated the issues of feature selection and how Bayes
Optimization can be used together with Machine Learning for early detection of breast cancer.

With the extra tree classification method, standard feature selection and Bayes Optimization
support, a success of 96.2% was achieved.

H.Yang etal.[14] In their study, they examined how to use the Bacterial Swarm Algorithm for
optimal drug delivery to the cancerous region and the drug delivery problem of nano-robots.
The success of the proposed BSA algorithm is demonstrated by numerical simulations.

E.A.Kuzina and N.A.Babushkina[15] presented a mathematical model for the treatment of
antitumor virus vaccine in their article. The study also presented mathematical models for many
related activities.

A.Nawandhar etal.[16] in the study they carried out, they used the stochastic gradient drop
method together with the neighboring component analysis (NCA) method for feature selection.

H.Sbeity etal.[17] in the article they presented, they stated that optimal drug use is necessary in
cancer treatment and that this can be achieved with the developed mathematical model and
objective function. They claimed that the mathematical model and hybrid model they presented
were successful in this regard.
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J.Cao etal.[18] developed an improved Bacterial Foraging Optimization Algorithm (IBFOA)

and proposed a method that aims to treat cancerous cells with nano robots directed by this

algorithm and the drug they deliver. The validity of the presented IBFAO has been tested with
numerical simulation results.

S.Shi etal. [19] detected a new tumor and suggested a tumor sensitization and targeting-TST
method. While previous studies were aimed at unifocal tumors, this study also includes
multifocal tumors. Simulation results related to tumor monitoring method are also presented in
the article.

Q.Y.Zhao etal.[20] in their study, they proposed a method for cancer monitoring via Bacterial
Foreaging Algorithm and nanorobots.

The effectiveness of the method in blood vessels has been tested with the help of numerical
simulations.

N.Kulkarni etal.[21] tested the competence of machine learning algorithms such as ANN, SVM,
DT, KNN and NB in the detection and monitoring of breast cancers.

M.S. Harinishree etal.[22] in the article they presented, they argued that machine learning
methods provide significant flexibility and efficiency in the detection and monitoring of breast
cancers.

S.Saxena and S.N.Prasad[23] suggested in their studies that "unsupervised learning" methods,
one of the machine learning methods, can also be very effective in cancer diagnosis and
monitoring.

G.Paliwal and U.Kurmi[24] proposed a method related to the diagnosis and monitoring of lung
cancer with machine learning methods by using medical image processing (MIP) data in their
study.This technique has also been used.

In the article they presented, N.A.Azzam and |.Shatnawi[25] compared the success of machine
learning "supervised” and "semi-supervised" methods in the diagnosis of breast cancer.The
used method for SL (supervised learning) was KNN and SSL method was Logistic Regression.

The SL model kNN and Logistic Regression model for SSL had the highest success (98%).
MATHEMATICAL MODELS FOR CANCER TUMOR

Developing mathematical models for cancer tumors is an area of great interest to scientists.
Developing such models can have several practical benefits.

First of all, an idea can be obtained about the dynamics and growth of the tumor. In addition,
these models can help in determining the most appropriate (optimal) treatment for the tumor.

Mathematical models developed for the development of cancer tumors are mainly divided into
2 groups:

1)Deterministic models
2)Stochastic models[26].
DETERMINISTIC MODELS

The deterministic model determined by exponential, logistic, Gomperzt and Bertalanffy
expressions are widely used to model the cancer cell growth. [26]

The generalized logistic model is expressed in the following form:
dv/dt=aVv(1-V/b) (1)
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Here, V(1) is the time dependent change of the cancer tumor, and b is the maximum size that
the tumor will reach.

The logistic model is used in various biological events such as bacterial growth and
development of the cancer tumor growth.

GOMPERTZ MODEL
It was created by generalizing the logistic model. The model is expressed in the following form:
dVv/dt=aV In(b/(V+c)) 2)

Here, alpha, b and c are the parameters determined according to the data values. V(t) is the
change of the tumor according to time. dV/dt is the rate of change of the tumor.

The Gompertz model is the model that provides the best agreement with experimental and
medical data in breast and lung cancers[26][4]

STOCHASTIC MODELS

Cancer is a very complex disease. The stochastic model may be considered more appropriate
as it also considers various uncontrollable factors to enable the analysis of tumor growth.[26]

The Gompertz deterministic model was extended to the stochastic Gompertz model and this

The numerical results of the Gompertz stochastic model have been shown to be consistent with
clinical data, especially in breast and cervical cancers.

The stochastic Gompertz equation is as follows:

dV(t)=(xV()-bV(t) InV(t) )dt-+oV(t)dW/dt (3)

Here o > 0 diffusion coefficient and W(t) is a Wiener process with Gaussian distribution.
(mean and variance zero). dt represents the change in time t.

For more detailed information about cancer mathematical models, you can review [4] and [26].
OPTIMIZATION MODEL

During chemotherapy, tumor cells will be affected due to the toxic drug for the cell. Thus, we

must add a loss term to the tumor change equation:[17]

= (x u ]I B]Iln ]I

Thus, the optimal problem can be written as:
minJ = fTT_F(u2 + V2)dt (5)

Constraints:

dV— t(V,u,t
- = otV

Unin U< Upgxy V>0

where u is the drug dosage, V is the number of cancer cells, [T, T¢]] is the treatment time
interval.

As a result, we prefer the discrete version instead of the continuous version for convenience:
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min = Ty (u; + V) (6)
Subject to:
Vs =V
= (@ )V — BV In(V)
n=1,2,...,N-1

ALGORITHM PERFORMED IN THIS STUDY

In this study, Migrating Birds Optimization (MBO) was used for the first time in the literature
with some modifications for optimal delivery of drug-loaded nanorobots to the cancerous

region.

DETECTION OF THE CANCER AREA

Although there are various methods for detecting the cancerous region, one of the most useful
and simple methods is to measure the acidity (pH value) of the environment. While this value
is 7.4 in normal cells, it has 5.7 and lower values in cancerous cells.[1]

CLASSICAL MIGRATING BIRDS OPTIMIZATION ALGORITHM

n=the number of initial solutions (birds)

k = the number of neighbor solutions to be considered

x=the number of neighbor solutions to be shared with the next solution
m = number of tours

K = iteration limit

Pseudocode of MBO:

9

10,
11,
12
13.
14,

Generate n initial solutions in a random manner and place them on an hypothetical V formation arbitrarily
i=0
while(i < K)
for (j=0; j <m;j++)
Try to improve the leading solution by generating and evaluating k neighbors of it
i=itk
for each solution s; in the flock (except leader)
Try to improve s, by evaluating (k-x) neighbors of it and x unused best neighbors from the solution in the
front
i=it(k-x)
endfor
endfor
Move the leader solution to the end and forward one of the solutions following it to the leader position
endwhile
return the best solution in the flock

[27 ] In the modified migrating birds algorithm (Modified Migrating Birds Optimization-
MMBO), which we recommend, the classical MBO algorithm is applied until the target
cancerous area is reached. [1]The following flowchart gives a better idea:
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Figure 1—MMBO Algorithm
NANOROBOTS

Nanobots are robots that perform a very specific function and are ~50-100 nm wide. They can
be used very effectively for drug delivery within the body. Normally, drugs spread to the whole
body first. However, thanks to nanorobots, it is possible to detect only the diseased area and
load the effective drug to that area. In this way, healthy body parts are freed from the harmful
effects of the drug.Nanotechnology robots means scaling the robot to several billionths of a
meter. The nanorobot field for short brings together a variety of disciplines, including
nanomotors, nanoactuators, nanosensors, and nanofabrication processes used to produce
physical modeling at the nanoscale.Nanorobotic manipulation technologies, including the
assembly of nanometer-sized parts, the manipulation of biological cells or molecules, and the
types of robots used to perform these tasks, also form a component of nanorobotics.

THE BASICS OF THE MMBO ALGORITHM

Figure 1 shows the working principle of the MMBO algorithm. The steps can be given as
follows:

1. Assign initial position values to nanorobots with the help of MBO algorithm.
2. Start MBO iteration.
3. Has a robot accessed the cancer site?

72



ASES V. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE

MARCH 20-21, 2023, ANKARA, TURKIYE

CONFERENCE BOOK

4. If the answer is yes, proceed in the direction of this nanorobot, otherwise proceed with the
MBO algorithm.

5. Have all the nanorobots reached the site?
6. STOP if the answer is yes, go back to 4.
SIMULATION RESULTS

LibOPT is an optimization library and at the address of https://github.com/jppbsi/LibOPT/wiki,
C programs of the top 15 algorithms in metaheuristic optimization, including MBO and PSO,
are available in the above library. Therefore, it is possible and easy to make a comparative
study.

COMPARISON OF MBO and PSO ALGORITHMS

[27] tested the MBO with PSO, SA and DE metaheuristic algorithms and MBO outperformed
all of them.

It is thought that MMBO will give the same result. A detailed simulation study and its results
will be presented in the next article.

CONCLUSION AND FUTURE STUDIES

In this study, after an information presentation on mathematical models of cancer tumors, a new
approach is presented on how a different version of the Migrating Birds Optimization (MBO)
algorithm can be used in the treatment of cancer tumors with nanorobot technology.

It is thought that MBO will be very successful in this regard, considering that in previous
studies[27], MBO showed obvious superiority over metaheuristic algorithms such as PSO, SA
and DE.

REFERENCES

[1]D. Ezzet, S. E. S. Amin, H. A. Shedeed, M. F. Tolba, “Directed Particle Swarm Optimization
Technique for Delivering Nano-Robots to Cancer Cells”, IEEE Xplore, 2018, 80-84.

[2] M.S. Kumar, K. V. Rao, “Prediction of Lung Cancer Using Machine Learning Technique:
A Survey”, 2021 IEEE Xplore, Int. Conf. Comp. Commun. Informatics (ICCCI-2021), 27-29,
India.

[3] D. Baskarin, K. Armnachalam, “Comparison of the global optimization techniques for
hyperthermia treatment planning of breast cancer: compled electromagnetic and thermal
simulation study”, 2022, IEEE Xplore, IMBioC.

[4] Y. Sapi, D. A. Drexler, L. Kovacs, “Comparison of mathematical tumor growth models”,
IEEE Xplore, 2015, pp. 323-328.

[5] S. Loghamati, B. Cherradi, A. Tmiri, O. Donnouni, S. Hamida, “Classification of patients
with breast cancer using neighborhood companent analysis and Supervised Machine Learning
Techniques”, 2020, IEEE Xplore, UTC.

[6] S. Shahali, Z. Rastegor, “Path optimizing and cell’s deformation in manipulation with AFM
nano-robot using genetic algorithm”, 2019, IEEE Xplore, pp. 254-258.

[7]L. Liu, Y. Sun, S. Shi, Y. Chen, “Smart tumour targeting by reinforcement learning”, 2021,
IEEE Xplore, pp.81-84.

[8] S. Dolev, M. Rosenblit, R. P. Narayanan, “Design of nano-robots for exposing cancer cells”,
2018, IEEE Xplore, UTC.

73



ASES V. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE

MARCH 20-21, 2023, ANKARA, TURKIYE

CONFERENCE BOOK

[9] M. Li, L. Liu, N. Xi, Y. Wang, “Applications of micro/nano automation technology in

detecting cancer cells for personalized medicine”, IEEE Transaction on Nano-Technology, Vol.
16, No. 2, MArch 2017.

[10] L. Zhang, K. A. Balushi, Z. Gong, S. Shi, Z. Wu, Y. Chen, “Search space analysis for in
vivo computation for samrt tumor targeting”, 2021 IEEE Xplore, pp. 11-14.

[11] Anshuman, Dr. Upendra Kumor, “Machine learning model for detection of breast cancer”,
2021, IEEE Xplore, pp. 1-4.

[12] K. Kamdee, T. Saleewong, “Mathematical modeling of triple negative breast cancer with
doxorubicin”, 2020, IEEE Xplore, pp. 435-438.

[13] Y. Mate, N. Somai, “Hybrid feature selection and bayesian optimization with machine
learning for breast cancer prediction”, 2021, IEEE Xplore, pp.612-619.

[14] H. Yang, M. Li, J. Cao, D. He, “A bacterical swarm algorithm to control drug release by
multi-nanorobots”, 2018, IEEE Xplore, pp. 457-462.

[15] E. A. Kuzina, N. A. Babushkina, “Mathematical modeling of anti-tumor vaccinotherapy :
the interaction of immune system with tumor cells”, 2019, IEEE Xplore, UTC.

[16] A. Nawendhar, N. Kumor, L. Yamujala, “Performance analysis of neighborhood
companent feature selection for oral histopathology images”, 2022, IEEE Xplore, UTC.

[17] H. Sbeity, R. Younes, S. Topsu, I. Mougharbel, “Comparative study of the optimization
theary for cancer treatment”, 2011, IEEE Xplore, pp. 927-933.

[18] J. Cao, H. Wang, L. Huang, Y. Zhao, “An improved bacterial foraging algorithm with
coaperative learning for eradicating cancer cells using nanorobots”, 2016, IEEE Xplore, pp.
1141-1146.

[19] S. Shi, J. Xiong, M. Ali, Y. Chen, U. K. Cheang, M. J. Kim, X. Yao, “Nanorobots-assisted
tumor sensitization and targeting for multificial tumor”, 2020, IEEE Xplore, pp. 362-365.

[20] Q. Y. Zhao, M. Li, J. Luo, Y. L1, L. Dou, “ A nanorobot swarming algorithm based on
bacteria foraging optimization to eradicate cancer cells”, 2014, IEEE Xplore, pp. 2599-2604.

[21] N. Kulkarni, B. Patanwadia, V. Kulkarni, “A survey on machine learning tehniques for
breast cancer dranosis and detection”, 2021, IEEE Xplore, pp. 425-427.

[22] M. S. Harinishree, C. R. Adityo, D. N. Sachin, “Detection of breast cancer using machine
learning algorithms: A Survey”, 2022, IEEE Xplore, pp.1598-1600.

[23] S. Saxena, S. N. Prasad, “Machine Learning based sensitivity analysis fort he application
of cancer disease”, 2022, IEEE Xplore, UTC.

[24] G. Paliwal, U. Kurmi, “A comprehensive analysis of identifying lung cancer via different
machine learning approach”, 2021, IEEE Xplore, pp. 691-696.

[25] N. A. Azzam, 1. Sharnawi, “Comparing supervised and semi-supervised machine learning
models on diagnosing breast cancer”, Annals of Medicine and Surgery, 62 (2021), 53-64.

[26] S. Tabessum, N. B. Rosli, M. S. A. Mazelam, “Mathematical modeling of cancer growth
process: a review”, 2019, Journal of Physias, [COAIMS.

[27] E. Duman, M. Uysal, A. F. Alkaya, “Migrating birds optimization: a new metaheuristic
approach and its performance on quadratic assigment problem”, Information Sciences 217
(2012), pp. 65-77.

74



ASES V. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE
MARCH 20-21, 2023, ANKARA, TURKIYE
CONFERENCE BOOK

CORRELATION BETWEEN CONCERN ABOUT PAIN AND SEVERITY OF
FIBROMYALGIA SYNDROME

AGRIYLA iLGILi ENDISELER VE FIBROMIiYALJi SENDROMU SiDDETI
ARASINDAKI ILISKI

Esra AKIN?, ismail SARACOGLU?,

IKiitahya Saghk Bilimleri Universitesi, Lisansiistii Egitim Enstitiisii, Fizyoterapi ve
Rehabilitasyon Anabilim Dah, Kiitahya/ TURKIYE, ORCID: 0000-0003-0214-0253

2Kiitahya Saghk Bilimleri Universitesi, Saghk Bilimleri Fakiiltesi, Fizyoterapi ve
Rehabilitasyon Anabilim Dali, Kiitahya/ TURKIYE, ORCID: 0000-0002-2621-2357

Ozet

Amag: Bu ¢alismanin amaci, fibromiyalji sendromlu bireylerde agriyla ilgili endiseler ile
fibromiyalji sendromu hastalik siddeti ile arasindaki iligkinin incelenmesiydi. Materyal-metot:
Calisma, prospektif kesitsel bir arastirma olarak planlandi. Agustos- Aralik 2022 tarihleri
arasinda Kiitahya Saglik Bilimleri Universitesi Evliya Celebi Egitim ve Arastirma Hastanesi
Fizik Tedavi ve Rehabilitasyon Ek Hizmet Binasi’na basvuran ve uzman hekim tarafindan
fibromiyalji sendromu tanis1 konan 49 goniillii katilimer ¢alismaya dahil edildi. Katilimcilarin
agriyla ilgili endiseleri “’University of Washington Agriyla ilgili Endiseler Olgegi Tiirkce
Versiyonu’” (UWCAP-6-TR) ile fibromiyalji sendromu hastalik siddeti ise “’Fibromiyalji EtKi
Olgegi Tiirkge versiyonu®’ (FIQ-TR) ile degerlendirildi. Bulgular: Agriyla ilgili endise
diizeyleri ile fibromiyalji sendromu siddeti arasinda istatistiksel olarak anlamli, orta derecede
pozitif yonde dogrusal bir iligki bulundu (r = 0.636, p < .001). Ayrica agriyla iliskili endiselerin
istatistiksel olarak anlamli bir sekilde fibromiyalji sendromu siddet skorunu yordadigi gézlendi
(F = 28.06, p < 0.001, R? = 0.373). Sonug¢: Bu calismanin sonucunda agriyla ilgili endiselerin,
fibromiyalji sendromlu bireylerin hastalik siddetini tahmin etmede 6nemli bir parametre oldugu
sonucuna ulasildi. Fibromiyalji sendromlu bireylerde agr ile ilgili endiselerin azaltilmasi da
tedavi hedefleri arasinda yer almasini 6neriyoruz.

Anahtar kelimeler: Agri, endise, fibromiyalji sendromu, katastrofobi
Abstract

Objective: The aim of this study was to examine the relationship between pain concerns and
fibromyalgia syndrome disease severity in individuals with fiboromyalgia syndrome. Material-
methods: The study was planned as a prospective cross-sectional study. Between August and
December 2022, 49 volunteer participants who applied to Kiitahya Health Sciences University
Evliya Celebi Research Hospital, Physical Therapy and Rehabilitation Department and were
diagnosed with fibromyalgia syndrome by a specialist physician were included in the study.
Participants' pain concerns were evaluated with the "Turkish Version of University of
Washington Pain-Related Worries Scale " (UWCAP-6-TR) and the fibromyalgia syndrome
disease severity were assessed via "Turkish Version of the Fibromyalgia Impact Scale” (FIQ-
TR). Results: A statistically significant, moderately positive linear correlation was found
between concerns about pain levels and the severity of fibromyalgia syndrome (r = 0.636, p <
.001). It was also observed that concerns about pain predicted fibromyalgia syndrome severity
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score in a statistically significant way (F = 28.06, p < 0.001, R? = 0.373). Conclusion: As a

result of this study, it was concluded that concerns about pain is an important parameter in

predicting the severity of the disease in individuals with fibromyalgia syndrome. It is

recommended that decreasing concerns about pain should also be among the treatment goals
for individuals with fibromyalgia syndrome.

Keywords: Pain, concern, fibromyalgia syndrome, catastrophizing
1. INTRODUCTION

Fibromyalgia Syndrome (FMS) is a complex syndrome that mainly involves the
musculoskeletal system and is characterized by many symptoms such as chronic widespread
pain, fatigue and sleep disorders, cognitive dysfunctions, regional pain syndrome, psychiatric
disorders. Although the cause of the syndrome is not known exactly, it is stated that it does not
have a single etiological factor. The mean global prevalence of FMS in the general population
is 2.7 %. The existence and importance of the multidimensional nature of chronic pain in FMS
has been noted (Sarzi-Puttini et al., 2020). Individuals with chronic pain experience a range of
mood and behavioural changes that result from an exaggerated and negative assessment of the
threatening value of the pain experience, including anxiety about pain, feeling helpless, and a
tendency to brood over the pain. High concerns and anxiety; It has been shown to be associated
with chronic pain severity, pain-related disability, depressive symptoms, and health care use
(Quartana et al., 2009). Therefore, it has been emphasized that catastrophizing pain can be an
important predictor for chronic pain (Brown et al., 2020). Recently, the importance of self-
efficacy and behavioural pain interventions to understand individual pain experiences regarding
pain catastrophizing and concerns about pain has increased. However, limited study was found
in the literature that specifically evaluated the concerns about pain in individuals with FMS.
The aim of this study was to examine the relationship between concerns about pain and
fibromyalgia syndrome disease severity in individuals with fibromyalgia syndrome.

2. METHODS

The study was planned as a prospective cross-sectional study. Individuals who applied to
Kutahya Health Sciences University Evliya Celebi Research Hospital, Physical Therapy and
Rehabilitation Department between August and December 2022 and were diagnosed with
fibromyalgia syndrome by a specialist physician were invited to the study. As inclusion criteria;
It was determined that (1) being over the age of 18, (2) being diagnosed with FMS according
to the criteria of the American Rheumatology Association, and (3) volunteering to participate
in the study. Those with endocrine, neuromuscular, infectious and inflammatory diseases,
severe mental and psychological disorders, and those who refused to participate in the study or
did not want to fill in the scales were excluded from the study. The characteristics of the
participants (such as age, body mass, pain durations) was recorded by a standardized form.
Participants' concerns about pain were evaluated by the same researcher (EA) with the "Turkish
Version of the University of Washington Concern About Pain Scale" (UWCAP-TR) and the
FMS disease severity "Turkish version of the Fibromyalgia Impact Questionnaire” (FIQ-TR).

2.1. Turkish Version of the University of Washington Concern About Pain Scale-6
(UWCAP-6-TR)

UWCAP-6-TR consists of 6 questions and 2 parts. While the first part of the scale evaluates
concerns about pain, the second part evaluates the individual's self-confidence to cope with
pain. The scores of each section are collected and evaluated separately. Scoring of the scale is
done with a 5-point Likert type scale. The first part is scored between 6-30 and the second part
is scored between 2-10. High scores on the UWCAP-6-TR indicate increased anxiety about
pain and low confidence.
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2.2. Turkish Version of the Fibromyalgia Impact Questionnaire (FIQ-TR)

The FIQ-TR was developed by Burckhardt et al. (Burckhardt et al., 1991) and the validity and
reliability study of Turkish version was performed by Sarmer et al. (Sarmer et al., 2000). This
scale consists of a total of 10 questions evaluating physical function, work status, depression,
anxiety, sleep, pain, fatigue, stiffness and well-being. Although the total score varies between
0-100, it is understood that the severity of the disease increases as the score increases.

2.3. Statistical Analysis

Data analysis was evaluated using appropriate statistical methods in IBM SPSS Statistics 17
(SPSS Inc., Chicago, IL). Whether the UWCAP-6-TR and FIQ-TR scores showed a normal
distribution was examined by considering the skewness and kurtosis coefficients, and the
distribution was found to be normal since the results were found to be in the +2, -2 range. In
the analysis of data; descriptive categorical data were shown as number (n) and percentage (%),
and quantitative data were shown as mean and standard deviation values. Pearson Correlation
analysis was performed because the condition of normal distribution was met whether there
was a relationship between quantitative variables. Pearson correlation (r) coefficients were used
to examine the relationship between the two variables. Correlation coefficients were considered
following; 0.90 and above very strong, 0.70-0.89 strong, 0.40-0.69 moderate, 0.20-0.39 weak,
and 0.19 and below very weak correlation (Alpar, 2014). In addition, in the model in which
FMS disease severity was the dependent variable, the determination of whether the independent
variable (concerns about pain) predicted the dependent variable, was analysed by regression
analysis.

3. RESULTS

The study was ended with 49 female patients who met the inclusion criteria and completed the
evaluations. The mean age of the participants was 47.40+8.25. The clinical characteristics of
the participants are shown in Table 1.

Table 1 Clinical Charecteristics of Participants
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N Mean Standard Deviation
Age (years) 49 47,408 8,251
BMI (kg/m?) 49 26,716 3,347
Duration of pain (months) 49 110,571 101,669
FIQ-TR 49 56,241 18,424
UWCAP-6-TR 49 53,640 8,183

BMI: Body mass index, kg/m? N: Number of participants, FIQ-TR: Turkish version of
fibromyalgia impact questionnaire, UWCAP-6-TR: Turkish version of University of
Washington concerns about pain scale

Correlation analysis was performed to examine the relationship between the levels of concerns
about pain and the severity of fibromyalgia syndrome. Before the analysis, it was determined
that the variables were normally distributed by Shapiro-Wilk's test (p > .05). There was a linear
relationship between the variables and no extreme values. According to the results of the
correlation analysis, there was a statistically significant, moderately positive linear relationship
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between the levels of concerns about pain and the severity of fiboromyalgia syndrome (r = 0.636,
p <.001) (Table 2).

Table 2 Correlations with FIQ and UWCAP-6

UWCAP-6-TR
FIQ-TR r 0,636
D <0,001
N 49

r: Correlation coefficient, N: Number of participants, p: Statistical significance level FIQ-TR:
Turkish version of fibromyalgia impact questionnaire, UWCAP-6-TR: Turkish version of
University of Washington concerns about pain scale

Participants' pain-related anxiety levels were analysed by simple linear regression analysis to
predict the severity of fibromyalgia syndrome. It was observed that the UWCAP-6-TR score
statistically significantly predicted the FIQ-TR score (F = 28.06, p < 0.001). It was concluded
that the participants' concerns about pain explained 37% of the variance in FMS severity (R? =
0.373). Accordingly, one-unit increase in pain-related anxiety was found to cause an increase
of 1,376 units (95% CI, 0.853 to 1,900) in disease severity (Table 3).

Table 3. The prediction of concerns about pain on severity of fibromyalgia syndrome -8

Coefficients?

Standardized
lUnstandardized Coefficients |Coefficients

Independent

Variable IB SE B t p 95 % Confidence Interval

(Constant) -17,560 14,101 -1,245 ,219 -45,929 10,808
WCAP-6-TR

UWCAP-6 1,376 ,260 ,611 5,293 ,000 ,853 1,899

a: Dependent variable (Fibromyalgia Impact Questionnaire Score), UWCAP: University of
Washington Concern About Pain Score, Cl: Confidence Interval; SE: standard error, B: standardized
regression coefficient.

*Score of FIQ-TR=-17,56 + 1.37*Score of UWCAP-6-TR
4. DISCUSSION

This study found that there was a moderately positive correlation between concerns about pain
and FMS disease severity, and that concerns about pain were an important parameter in
estimating the disease severity of individuals with FMS. Patients with maladaptive coping
strategies, i.e. individuals with high levels of catastrophizing or high levels of concerns about
pain, often use an emotion-focused coping technique and show deficits in positive affect
regulation, which hinders their ability to confront problems in an adaptive and healthy way
(Alok et al., 2014). This may explain the positive relationship between catastrophizing/ high
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concerns about pain, anxiety and depression (Biccheri et al., 2016). Our results were also

consistent with previous studies that concluded that catastrophizing pain and high concerns

about pain are important in treatment adherence and efficacy in individuals with FMS (Edwards

et al., 2005; Galvez-Sanchez et al., 2020). Assessment and interventions aimed at reducing

catastrophizing can then create a relevant target for integrative care of FMS patients as well as

improving treatment outcomes. As a result, according to the results of this study and similar

studies in the literature, it can be suggested that reducing concerns about pain in individuals
with FMS should be among the treatment goals.

5. REFERENCES

Alok, R., Das, S. K., Agarwal, G. G., Tiwari, S. C., Salwahan, L., & Srivastava, R. (2014).
Problem-focused coping and self-efficacy as correlates of quality of life and severity of
fibromyalgia in primary fibromyalgia patients. JCR: Journal of Clinical Rheumatology,
20(6), 314-316.

Alpar R. Spor, Saglik ve Egitim Bilimlerinden Orneklerle Uygulamal Istatistik ve Gegerlik-
Giivenirlik. 3. Ankara: Detay Yayincilik, 2014.

Biccheri, E., Roussiau, N., & Mambet-Doué, C. (2016). Fibromyalgia, spirituality, coping and
quality of life. Journal of Religion and Health, 55, 1189-1197.

Brown, L. A., Lynch, K. G., &amp; Cheatle, M. (2020). Pain catastrophizing as a predictor of
suicidalideation in chronic pain patients with an opiate prescription. Psychiatry
Research, 286, 112893.https://doi.org/https://doi.org/10.1016/j.psychres.2020.112893

Edwards, R. R., Bingham IIl, C. O., Bathon, J., & Haythornthwaite, J. A. (2006).
Catastrophizing and pain in arthritis, fibromyalgia, and other rheumatic diseases.
Anrthritis Care & Research: Official Journal of the American College of Rheumatology,
55(2), 325-332.

Galvez-Sanchez, C. M., Montoro, C. I., Duschek, S., & Del Paso, G. A. R. (2020). Pain
catastrophizing mediates the negative influence of pain and trait-anxiety on health-
related quality of life in fibromyalgia. Quality of Life Research, 29, 1871-1881.

Quartana, P. J., Campbell, C. M., &amp; Edwards, R. R. (2009). Pain catastrophizing: a critical
review. Expert Review of Neurotherapeutics, 9(5), 745-758.
https://doi.org/10.1586/ern.09.34

Sarzi-Puttini, P., Giorgi, V., Marotto, D., &amp; Atzeni, F. (2020). Fibromyalgia: an update on
clinical  characteristics, aetiopathogenesis and treatment. Nature  Reviews
Rheumatology, 16(11), 645-660.

79


https://doi.org/10.1586/ern.09.34

ASES V. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE
MARCH 20-21, 2023, ANKARA, TURKIYE
CONFERENCE BOOK
CHARECTERISTICS OF MUSCULOSKELETAL PAIN IN CAREGIVERS OF
CHILDREN WITH CEREBRAL PALSY

SEREBRAL PALSILi COCUKLARIN BAKIMINI USTLENEN BIREYLERDE
GORULEN KAS iSKELET SiSTEMi AGRILARININ KARAKTERISTIK
OZELLIKLERI
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Ozet

Giris: Serebral palsi (SP)’li ¢ocuklarin bakimini ¢ogunlukla aile yakinlari iistlenmektedir.
Ozellikle anneler siiregle en yakin iliskili bireydir. Bu nedenle annelerde kronik kas iskelet
sistemi agrilar1 yaygin olarak goriilmektedir. Literatiirde, SP’li ¢ocuklarin bakimini Gistlenen
bireylerin kas iskelet sistemi agrilarinin karakteristiklerini inceleyen sinirli sayida galismayla
karsilasilmistir. Bu nedenle, bu tanimlayici ¢alismanin amaci, SP’li ¢ocuklarin bakimini
ustlenen bireylerin kas iskelet sistemi agrilarmin lokalizasyon, durasyon, siddet gibi
karakteristiklerini incelemekti. Materyal-metot: Calisma, prospektif, kesitsel bir arastirma
olarak Ocak- Mart 2021 tarihleri arasinda ¢cok merkezli olarak gergeklestirildi. Katilimcilarin
yas, cinsiyet, bakim verdigi ¢ocuk sayisi, bakim siiresi gibi tanimlayici bilgileri daha 6nceden
hazirlanmig degerlendirme formu ile yiiz yiize gériisme yontemi ile kaydedildi. Katilimcilarin
agr1 siddetleri, Viziiel Analog Skalas1 (VAS) ile agr1 lokalizasyonlar1 ise Margolis Agri
Diyagrami ile sorgulandi. Bulgular: Katilimcilarin bel agrisimin, lokasyona gore en sik
rastlanan agri tipi (%41) oldugu goézlendi. SP’li ¢ocugun bakimini iistlenen bireylerin, ayni
zamanda bakimini tistlendigi cocuk sayisi, bakim siiresi, kas iskelet sistemi agrisinin durasyonu
ve lokalizasyonun, bireylerin agri siddetlerini yordamadi (p>0,05). Sonu¢: SP’li ¢ocuklarin
bakimini tstlenen bireylerde bel agrisi bagta olmak tizere, kas iskelet sistemi agrilar1 siklikla
goriilebilir. Ancak bel agrisinin siddeti ve goriilme sikligiyla iliskili faktorlerin gelecekteki
calismalarda daha ayrintili olarak incelenmesi 6nerilmektedir.

Anahtar kelimeler: agr1, bakim veren, kas iskelet sistemi, serebral palsi,
Abstract

Background: The care of children with cerebral palsy (CP) is mostly undertaken by family
relatives. In particular, mothers are the individuals most closely associated with the process.
Therefore, chronic musculoskeletal pain is common in mothers. A limited number of studies
have been encountered in the literature examining the characteristics of musculoskeletal pain
in caregivers of children with CP. Therefore, the aim of this descriptive study was to examine
the characteristics of musculoskeletal pain such as localization, duration, and severity of
caregivers of children with CP. Material-methods: The prospective cross-sectional multicentre
study was performed between January and March 2021. The descriptive information of the
participants, such as age, gender, number of children they care for, and duration of caring, were
recorded with a face-to-face interview method with a pre-prepared evaluation form. The pain
intensity of the participants was questioned with the Visual Analogue Scale (VAS), and their
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pain localization was questioned with the Margolis Pain Diagram. Results: It was observed that
the participants' low back pain was the most common type of pain (41%) according to the
location. The number of children who took care of the child with CP, the duration of caring,
and localization of the musculoskeletal pain did not predict the pain intensity of the individuals
(p>0.05). Conclusion: Musculoskeletal pain, especially low back pain, might be seen
frequently in caregivers of children with CP. However, it is recommended to examine the
factors associated with the severity and incidence of low back pain in more detail in future
studies.
Keywords: pain, caregivers, musculoskeletal system, cerebral palsy
1. GIRIS
Serebral Palsi (SP), gelismekte olan fetal veya bebek beyninin lezyonu sonucu oluSan, hareket
kisitliliklarina neden olan, postiir ve hareket gelisimindeki ilerleyici olmayan kalici bir
bozukluktur (Jones ve ark., 2007; Baxter ve ark., 2008). SP*“de motor islev bozukluklarina ilave
olarak davranigsal, iletigsimsel, bilissel bozukluklar, duyusal, algisal problemler ve epilepsi de
goriilebilmektedir (Rosenbaum ve ark., 2007). SP*li ¢ocuklar yasadiklar1 problemler nedeniyle
bir¢ok alanda kendi kendilerine bakimlarini yapamamakta, bakimini istlenecek bireye ve dmiir
boyu siirecek olan bir bakima gereksinim duymaktadirlar (Atagun ve ark., 2011). Uzun siireli
bakim verme, duygusal, ekonomik ve fiziksel giiclilkkler meydana getirmektedir. Bakim
iistlenen bireylerde sosyal aktivite kisitliligi, depresyon, anksiyete, stres, ¢ocuklarin devamli
saglik kuruluslarina gotiiriilmesi, gerekli ara¢ gereclerin temini, ¢ocugun yillar boyunca
taginmasi ve kaldirilmasi, uzun siire yanlig postiirde kalma gibi durumlar gozlenmektedir
(Karahan ve Islam, 2013; Isikhan, 2005). Bu yasanilan giigliikler, kronik kas iskelet sistemi
problemleri i¢in zemin olusturmaktadir. Bireylerde omuz, bel, sirt, diz agrilar1 goriiliirken
miyofasyal agr1 sendromu, fibromiyalji gibi kronik agr1 problemleri yaygin olarak
goriilmektedir (Sharan ve ark., 2012).

Serebral palsili gocuklarin bakimini gogunlukla aile yakinlari {istlenmektedir. Ozellikle anneler
stire¢le en yakin iliskili bireydir (Sahin, S. ve ark., 2018). Bu nedenle annelerde kronik kas
iskelet sistemi agrilar1 yaygin olarak goriilmektedir (Ahmadi-Zadeh ve ark., 2014). Literatiirde,
SP’li ¢ocuklarin bakimini iistlenen bireylerin kas iskelet sistemi agrilarinin karakteristiklerini
inceleyen sinirli sayida calismaya karsilasilmistir. Bu nedenle, bu tanimlayici ¢alismanin amaci,
SP’li c¢ocuklarin bakimin istlenen bireylerin kas iskelet sistemi agrilarinin lokalizasyon,
durasyon, siddet gibi karakteristiklerini incelemektir.

2. YONTEM

Bu kesitsel, prospektif, tanimlayici ¢alisma olarak planlandi. Gerekli izinlerin alinmasindan
sonra T.C. Milli Egitim Bakanligma bagl Isparta Ozel Arya Ozel Egitim ve Rehabilitasyon
Merkezi, Kiitahya Ozel Umut Ozel Egitim ve Rehabilitasyon Merkezi, Kiitahya Ozel Akdemir
Ozel Egitim ve Rehabilitasyon Merkezi ile Kiitahya Ozel Su Ozel Egitim ve Rehabilitasyon
Merkezlerinde olmak tizere; cok merkezli olarak gerceklestirildi. Veriler Ocak-Mart 2021
aylari arasinda toplandi. Bu ¢alisma, Kiitahya Saglik Bilimleri Universitesi Girisimsel Olmayan
Klinik Arastirmalar Etik Kurulu’nun 22.12.2020 tarihinde 2020/18-04 sayili karar ile
onaylandi.

Calismanin gergeklestirildigi kurumlara gelen SP’li ¢ocuklarin bakimini iistlenen bireylerle
goriisiildii. Bireylere ¢aligmanin ne amagla yapildigi, hangi yontemleri icerdigi detayli olarak
anlatild1 ve goniillii bireylere aydinlatilmis onam formu imzalatildi. Calismaya dahil edilme
Kiriterleri; (1) bireylerin bakimini iistlendigi cocugun belgelenmis SP tanist sartin1 saglamak,
(2) bireylerde 21-65 yaslar1 arasinda olmak, (3) en az 3 ay ya da daha uzun siire devam eden
kas iskelet sistemi agr1 sikayeti bulunmak, (4) viziiel agr1 skalasina gore en az 2 ve iizeri agri
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siddetine sahip olmakti. Agir psikolojik ve/veya bilissel rahatsizligi bulunan, yapilacak

degerlendirmelere katilmamak ya da eksik cevaplar sunan ve okuma yazma bilmeyen
bireylerde ¢alismadan harig¢ tutuldu. Calismaya dahil edilen bireyler Sekil 1’deki gibiydi.

Kurumlar aracilifiyla
ulagilan SP’li

gocuklarn bakumm
iistlenen bireyler
n=173
Degerlendirme i¢in
gortistilemeyen
n=6
Degerlendirmeyi
kabul eden bireyler
n=67
{ Diglanma kriterleri
ile cikarilan
' n=7
Calismaya dahil
edilen bireyler
n=60

Sekil 1. Calismanin Akis Diyagrami

Calismaya dahil edilen bireyler i¢in, asagidaki degerlendirme ydntemleri kullanildi ve bu
degerlendirmeler ayni fizyoterapist tarafindan yiiz yiize olarak uygulandi.

2.1. Demografik Verilerin Kaydedilmesi

Bireylerin yas, boy, kilo, cinsiyet, meslek, egitim durumu, bakimini iistlendigi cocuk sayis1 ve
SP’li ¢gocugun bakim siiresi gibi verileri daha dnceden hazirlanmis demografik veri formuna
kaydedildi.

2.2. Viziiel Analog Skalasi

Agrinin siddeti Viziiel Analog Skalas1 (VAS) ile belirlendi. VAS, sayisal olarak 6lciilemeyen
bazi degerleri sayisal hale g¢evirmek i¢in kullanilir. 100 mm’lik bir ¢izginin iki ucuna
degerlendirilecek parametrenin iki ucu tanimlanir ve bireylerden bu ¢izgi {izerinde agrisinin
nereye uygun oldugunu bir ¢izgi cizerek veya nokta koyarak veya isaret ederek belirtmesi
istenir. Bir u¢ hi¢ agrim yok, diger u¢ dayanilmaz agr1 olarak belirtilir ve birey kendi o anki
durumunu bu ¢izgi iizerinde isaretler. Agrinin hi¢ olmadig1 yerden isaretlenen yere kadar olan
mesafenin uzunlugu bireyin agrisini belirtir (Myles ve ark., 1999). Bireylerin agr1 siddetine ek
olarak agr1 durasyonu da not edildi.

2.3. Margolis Agr1 Diyagramm

Agrinin lokalizasyonun belirlenmesi i¢cin Margolis agr1 diyagrami kullanildi. Margolis agr1
diyagrami, viicudun 6n ve arka taraf ¢iziminden olusur. Bireylerden, agr1 sikayeti olan bdlgeleri
bu diyagramda isaretlemesi istenmistir (Margolis ve ark., 1988). Ayrica Margolis Agri
Diyagrami ile belirlenen agrili bolgeler de not alinmustir.

2.4. istatistiksel Analiz
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[statistiksel analizler SPSS 17.0 paket programinda gerceklestirildi. Bireylerin demografik

verilerinin, agr1 durasyonlarinin, agr1 siddeti ve agrinin lokalize oldugu bolgelerin skorlarinin

ortalamalar1 ve standart sapmalar1 incelendi. Ayrica agr1 bolgeleri icin ylizde oranlari verildi.

Agrimin lokalizasyonu, ¢ocuk bakim siiresi gibi faktorlerin agri siddetini yordayip yormadigi
lineer ve lojistik regresyon analizleri ile analiz edildi.

3. BULGULAR

Calismaya SP’li cocuklarin bakimini iistlenen 60 birey dahil edildi. Dahil edilen bireylerin yas
ortalamast 39,32 +£7,6 yildi. Toplam bireyler 54 (%90) kiz, 6 (%10) erkek olarak dagilim
gosterdi. Egitim durumu dagilimina gore ise ilkogretim mezunu 35 (%58,3) kisi, ortadgretim
mezunu 8 (%13,3) kisi, lise mezunu 9 (%15) kisi ve liniversite mezunu 8 (%13,3) kisiydi. Tablo
4.1.”de demografik verilerin ortalama ve standart sapma degerleri detayli olarak gosterildi.

Tablo 1 Katihmcilarin Demografik Verilerinin Analizi

Toplam (n=60)

X £SS
Yas (yil) 39,32 £7,6
Boy (m) 1,63 +0,08
Kilo (kg) 73,36 +14,2
Viicut Kitle indeksi(kg/m?) 27,2455
Cinsiyet 83
Kiz 54 (%90)
Erkek 6 (%10)
Meslek
I-:‘v Haninu 51 (%85)
Iser 4 (%6,7)
Memur 4 (%6,7)
Emekli 1.(%1,7)
Egitim
Ilkogretim 35 (%58.3)
Ortadgretim 8 (%13,3)
Lise 9 (%15)
Universite 8 (%13,3)
Bakimini iistlendigi cocuk sayisi 2,25 +0,97
SP’li cocugun bakim siiresi (yil) 10,3+6,3
Agr1 durasyonu (y1l) 6,83 £5,6
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VAS (mm) 48,96 £5,6

60 bireyin bir veya birden fazla rastlanan agri bolgeleri gz 6niine alindiginda en ¢ok dagilim
sadece bel agris1 yasayan 25 kisi (%41) goriildii. Bel ve boyun agrisi yasayan 13 kisi (%22) ve
sadece boyun agris1 yasayan 7 kisi (%11) siralamayi takip etti. En az agrili bolge ise sadece sirt
ve boyun + diz agris1 1’er kiside (%2) bulundu. Birden fazla agr1 bolgesi 24 kiside (%41)
goriildi. Bireylerin bir veya birden fazla rastlanan agri bolgeleri detayli olarak Sekil 4.2.”deki
gibidir:

Boyun + D ER
o

062
Bel + Boyun + Diz
%05
= : —— B Bel
Bel + Boyun + Sut
%35 ® Boyun

= Bel + Boyun
Diz ; e

m Diz

® Bel + Boyun + St
= Bel + Boyun + Diz
= Boyun + Diz
u Bel + Diz

St

Sekil 2. Tiim Agrinin Lokalize Oldugu Bolgeler

Agri bolgelerini tek tek ele aldigimizda 4 bolgede dagilim gortildii. Bireylerin %80’inde (n=48)
bel agris1 goriildiigii i¢in, lokalizasyonuna gore en fazla goriilen agr tipinin bel agrisi oldugu
anlagilirken, bunu %45 (n=27) ile boyun agris1, %18,3 (n=11) ile diz agris: takip etti. En az
%6,6 (n=4) ile sirt agris1 goriildii. Lokalizasyonuna gore en fazla goriilen agr tipleri Sekil 3’te
gosterildi.

%

90

80

70

60

50

40

30

20

w N

0 | | 1

Bel (1=48)  Boyun (n=27) Diz (n=11) Sut(n=4)

Sekil.3. Lokalizasyonuna Gore Agr1 Tipleri Dagilimi

SP’li gocugun bakimini iistlenen bireylerin, ayn1 zamanda bakimini tistlendigi ¢cocuk sayisi,
bakim stiresi, kas iskelet sistemi agrisinin durasyonu ve lokalizasyonun, bireylerin agri
siddetlerini yordayip yordamadigi analiz edildiginde model p anlamlilik degerlerinin 0,05
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kriterinden daha yiiksek deger almasindan dolay1 anlamli ¢gikmadigi ve yordamadigi sonucuna
ulasildi.

4. TARTISMA VE SONUC

Calismamizda SP tanis1 almis ¢ocuklarin bakimini iistlenen 21-65 yas araliginda, en az 3 aydir
agriya sahip 60 bireyin kronik agrilar1 lokalizasyonuna gore siniflandirma yapildiginda en sik
bel agris1 yasadiklar1 goriildii. Bakim verilen ¢ocuk sayisi, bakim siiresi, agrinin durasyonu ve
lokalizasyonun agr1 siddetini tahmin etmede bir predikt6ér olmadig1 sonucuna ulasildi.

SP’li ¢ocuga bakmak wuzun siireli olarak zorlu bir silirece neden olmaktadir.
Ozellikle bagimmsiz yiiriiyemeyen SP'li ¢ocuklarm bagimsiz yiiriiyenlere gore bakimini
iistlenen bireyler icin; daha fazla fiziksel is yiikiine, bel ve boyun agrisina bagh
kisitlanmalara, iist ve alt ekstremite islev bozukluguna, birden fazla bolgede kas-iskelet
sistemi agrisina, depresif semptomlara ve daha diisiik saglik kalitesine neden olmaktadir
(Eminel ve ark., 2021).

Onceki calismalar SP’li ¢ocuklarin bakicilarinda siklikla kas iskelet
sistemi problemleri goriildiigiinti desteklemektedir (Terzi ve Tan, 2016; Sharan ve ark., 2012).
Eminel ve ark., 2021 calismasina gore SP’1i cocugun bakim
verenlerinde en sik kas-iskelet sistemi agr1 bolgeleri bel (%63,2) bolgesinde goriilmiis ve
onu boyun (%35,7) ve diz (%30,6) izlemistir. Ramezani ve ark., 2020 ¢aligmasinda SP’li
cocuga sahip bel agris1 yasayan annelerle bel agris1 yasamayan anneler kiyaslanmistir. Bu
calismada kaldirma eyleminin yogunlugunun ve sikliginin bel agrisinda etkili oldugu
sonucuna varilmig ve diisiik kilolu annelere kiyasla, asir1 kilolu annelerin bel agris1 yasama
ihtimali 11.85 kat daha yiiksek bulunmus olup diisiik egitim diizeyinin bel agrisi icin bir
risk faktorii oldugu belirlenmistir. Sonu¢ olarak c¢alismada bel agrisi ile zararli fiziksel
aktiviteler (kaldirma, tekrarlayan egilme ve lomber fleksiyon), asir1 kilo ve diisiik egitim
diizeyi arasinda iligki goriilmiistiir. Ramezani ve ark., 2020 ¢aligmasini destekler nitelikte
bizim c¢aligmamizda da SP’li ¢ocugun bakimini iistlenen bireylerin viicut kitle indeksleri
normal degerinin iizerinde (27,20 £5,50) bulunmustur. Buna goére bizim calismamizda da
literatiirle uyumlu olarak bireylerin kronik agrilar1 lokalizasyonuna gore smiflandirma
yapildiginda %80 (n=48) ile en sik bel agris1 yasadiklar1 goriilmiis ve kilonun bel agrisini
etkileyen faktorlerden biri oldugu kanisina varilmistir. Ancak bakim veren ¢ocuk sayisi, bakim
stiresi, agrinin durasyonu ya da lokalizasyonu gibi potansiyel faktorlerin agri siddetini
etkilemedigi gozlenmistir. Buradan yola c¢ikarak, klinikte bakim verenlerin 6zellikle kilo
kontroliine ve bel bolgesi basta olmak {lizere omurga saglhigina dikkat etmesini onerebiliriz.
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BENDING EFFECT OF ADVANCED COMPOSITE STRUCTURE UNDER
DIFFERENT LOADS
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Abstract

The new composite functionally classified materials (FGM) used in plates contain probably a
porosity volume fraction which needs taking into account this aspect of imperfection in the
thermo-mechanical behavior of such structures. A refined shear deformation theory is
developed to investigate the thermo-mechanical bending response of porous advanced
composite plates such as functionally graded plates by using Navier solution.

This work presents a model that employed a new transverse shear function by decomposing the
transverse displacements into two parts, the bending part and shear part, the simplified refined
shear deformation theory has less unknowns than the first-order shear deformation theory, the
higherorder shear deformation theory, the sinusoidal shear deformation theory

and the quasi-3D theory, so its computational expenses are reduced. In addition, the new refined
theory needs no shear correction factor. The comparisons of deflection, axial stresses, and
transverse shear stresses of the porous FGM plates obtained by the proposed theory, these
results are compared with others in the literature.

KEYWORDS: Laods; composite; structures; refined theory; Navier solution
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Abstract

The buckling analysis of functionally graded materials (FGMs) plates exposed to different load
conditions is investigated using an efficient and simple refined plate theory. Uniaxial and
biaxial compression loads along with simply supported boundary conditions on rectangular
FGM plates are investigated. The effective material properties are computed using the simple
power law equation of the volume fraction of the plate constituents. The governing equations
are obtained from the principle of virtual works. The accuracy of present analytical solution is
confirmed by comparing the present results with those available in existing literature. It can be
concluded that the present theory is not only accurate, but also simply in predicting the buckling
analysis of functionally graded plates.

KEYWORDS: Buckling; refined; FGM; structures; volume fraction
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PREDICTIVE ALGORITHMS BASED ON REPRODUCTION
ASTUTENESS FOR HRIMS DATABASE RESEARCH
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ABSTRACT

The map of possible outcomes for a series of choices can be visualized using a decision tree. It
enables businesses to compare potential outcomes and make an easy decision based on
parameters like benefits and probabilities that are in their best interest. Based on a mathematical
construct, decision tree algorithms may be able to anticipate the best option and can also be
useful when brainstorming a specific decision. The tree branches into sub-nodes that represent
potential outcomes from the root node, or decision node. Child nodes can be created further by
each outcome, opening up additional possibilities. Classification problems can benefit from the
tree-like structure created by the algorithm. Take, for instance, the decision tree that can be
found below. It assists in making a weekend plan based on the forecast for the weather. Despite
the significant changes Al and algorithmic forecasting have made to our way of life and doing

business, there is still a reluctance to view Al as nothing more than a shiny new toy with no
clear impact on revenue. However, a Deloitte study has shown that this assumption is untrue.
The prediction algorithm can be comprising with the other decision tree algorithms and give
best output results.

Keywords: visualized, parameters, probabilities, anticipate, brainstorming, shiny.
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ABSTRACT

In Pakistan, evaluating a large number of intricate tasks in either deep learning ormachine
learning is essential for Al. In such a system, an automated knowledge processing system is
absolutely necessary. One of these processes, knowledge representation, enables a strategy to
decide regarding the acquisition of knowledge and is dependent on the logical situation.
Humans acquire a wide range of knowledge in their daily lives, but machines find it difficult to
interpret all of it. Knowledge representation is utilized under these circumstances. Al agents

tend to think and help make decisions in knowledge representation algorithms. They are capable
of resolving the difficult and time-consuming real-world scenarios&#39; complex problems
with the assistance of such complex thinking. Things that take place in the real world are
referred to as events. The events are anything that takes place in real time. Because it is the first
thing that is considered in knowledge representation, it is an important component. Objects

are nothing more than the actual facts that are true. These facts can be common knowledge or
universal truths like &quot;Dogs are faithful&quot; or &quot;The Sun rises in the East,&quot;
among others. A person&#39;s internal knowledge is called tacit knowledge. It does correspond
to implicit or informal knowledge. Formal expression, as well as communication and sharing,
are extremely challenging. The knowledge that is not possessed by a human being is called
explicit knowledge. It is comparable to formal knowledge. When compared to tacit knowledge,
it is simpler to articulate, share, store, and even process.

Keywords: automated, absolutely, acquisition, interpret, time-consuming, explicit.
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Abstract

A microgrid is a small-scale power grid that can operate independently or in conjunction with
a larger electrical grid. The reliability of a microgrid refers to its ability to provide a consistent
and uninterrupted supply of electricity to its users. There are several factors that can impact the
reliability of a microgrid, including the availability of fuel sources, the quality of the power
generation equipment, and the ability of the control system to manage the flow of electricity.
Here are a few key considerations for ensuring the reliability of a microgrid: Design for
redundancy: A reliable microgrid should be designed with multiple sources of power generation
and energy storage. This redundancy helps to ensure that the microgrid can continue to operate
even if one component fails. Regular maintenance and testing: Regular maintenance and testing
of the microgrid's equipment and control systems are essential for identifying and addressing
potential issues before they become significant problems. Monitoring and control: The
microgrid's control system should be capable of monitoring and controlling the flow of
electricity within the microgrid to ensure that it operates efficiently and reliably. Response to
emergencies: The microgrid should be designed with a plan for responding to emergencies,
such as power outages or equipment failures. This plan should include procedures for switching
to backup power sources and restoring normal operations as quickly as possible. Overall,
ensuring the reliability of a microgrid requires careful planning, design, and ongoing
maintenance and monitoring. By taking these steps, a microgrid can provide a consistent and
uninterrupted supply of electricity to its users, even in the face of unexpected events or
equipment failures. In our research, a simulation of microgrids connected to the electrical
network is carried out, the study of the reliability of this system based on renewable energy is
realized under Matlab-simulink environment, the results were presented and discussed.

Keywords: Microgrid, Reliability, Simulation.
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PROPOSAL OF A TRANSFORMATION APPROACH FROM SECUREUML TO
ALLOY

Abdelkrim BOUADJEMI
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number: 0000-0002-5821-2044

Abstract

The evolution of information systems (IS) and the increase in the number of users make the
protection of information increasingly complex. The implementation of a secure information
system requires a reliable access control policy. The objective of this study is to propose an
approach combining SecureUML and Alloy for the verification of RBAC (Role-Based Access
Control) policies. SecureUML specifies a policy for RBAC access control. Semi-formal
approaches like SecureUML have shown their limitations, they do not allow to verify and
validate (V&V) the specified properties and constraints. The use of formal methods such as
Alloy allows this verification and increases the reliability of systems. The use of such methods
is justified for software that involves critical data or security conditions. The proposed approach
is the generation of Alloy specifications from SecureUML specifications. This article presents
a transformation approach based on Model Driven Architecture (MDA) technology. MDA is
used to define model transformations. This transformation is performed by defining the rules
for passing from a SecureUML source metamodel to an Alloy target metamodel. The model
transformation approach presented allows users to verify their SecureUML models without
having to master formal concepts. It allows for automatic refinement and transformation of
models.

Keywords: Security, Transformation, Metamodel, SecureUML, Alloy
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MEASURING THE PHYSICAL AND CHEMICAL PROPERTY OF GROUND
WATER AND SURFACE WATER OF KRISHNA DISTRICT, ANDHRA PRADESH,
INDIA

SUBHASHISH DEY
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Abstract

Monitoring of ground water quality is an effort to obtain information on chemical quality
through representative sampling in different hydro geological units. The chemical quality is
being monitored by Central Ground Water Board once in a year through observation wells
located all over the country, in regular monitoring programmed. Apart from these observation
wells the quality is also monitored through various studies like ground water management
studies, ground water exploration etc. The ground water monitoring activity is aimed at
generating background data of different chemicals constituents in Ground water on a regional
scale. Indian Sub-continent is endowed with diverse geological formations from oldest
Achaeans to Recent alluviums and characterized by varying climatic conditions in different
parts of the country. The natural chemical content of ground water is influenced by depth of the
soils and sub-surface geological formations through which ground water remains in contact. In
general, greater part of the country, ground water is of good quality and suitable for drinking,
agricultural or industrial purposes. Ground water in shallow aquifers is generally suitable for
use for different purposes and is mainly of Calcium Bicarbonate and Mixed type. However,
other types of water are also available including Sodium-Chloride water. The quality in deeper
aquifers also varies from place to place and is generally found suitable for common uses.

Keywords: Ground water, Water quality, Physical quality, Chemical Quality, Chlorides
contained and Geological formation
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Abstract

InAs-CrAs systems are synthesized by the vertical Bridgman—Stockbarger method. XRD
analysis and microstructural study of InAs-CrAs composites show that CrAs metallic inclusions
are uniformly distributed in the InAs matrices. By investigating of microstructure of InAs-CrAs
eutectic composite by electron microscope, it has been established that the interfacial zone
between the semiconductor matrix and metallic inclusions is generated. In computations of
effective electrical and thermal conductivity of the composite were taken into account the role
of these interfacial zones.

Keywords: XRD, SEM , EDX analysis, eutectic composites.
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ASSESSMENT OF GREEN ENERGY POTENTIAL OF ZANGILAN DISTRICT

POLADOVA V.N,, VELIZADE I.E.
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Abstract

In the article Zangilan region has been considered suitable for the implementation of solar
energy projects taking into account green energy resources, climatic and transport problems
and other technical factors.

Keywords: Green energy, solar energy, bioenergy, biomass.
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STUDY OF SYMMETRICAL PLATES FUNCTIONALLY GRADED MATERIALS
Slimane MERDACI!, Adda HADJ MOSTEFA?
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Abstract

This document presents the static bending study of the behavior of a rectangular plate simply
supported in functionally graded materials FGM with variable gradient subjected to a uniformly
distributed loading. The FGM (Functionally Graded Materials) plate is made of two different
materials through its thickness, a ceramic (Alumina (Al.Oz) and a metal (Aluminium (Al) and
Zirconia (ZrOz)). The Poisson's ratio through the thickness of the plate is assumed to be
constant. The analytical solution of the rectangular plate in FGM subjected to the static bending
is obtained, by using the various theories such as the theory of the traditional plates CPT, the
theory of first order of the plates FSDPT, sinusoidal plate theory SSDPT and Refined high-
order theory RSDPT (Present study). Results are obtained for deflection and bending (normal
and shear stresses). Extensive results available in the literature can be used for the comparison
of results, there by considerably reducing the number of unknowns for problems of static
bending of FGM plates.

Keywords: Functionally Graded Materials, Symmetric Plates, Static Bending, Refined High
Order Theory.
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CEMENT
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ElBayad, Algeria
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ABSTRACT

Soil treatment improves the soil’s capacity for compaction while ensuring correct and easy
implementation. In addition, the binder provides the ground with a direct lift, maintained or
increasing at the same time. The choice of the treatment binder and its dosage is determined by
the type of soil, its moisture content at the time of treatment, and the characteristics concerned.
The soil treatment technique in place with hydraulic binders consists in upgrading the natural
(existing on site) soils by mixing them with a hydraulic binder and water.

In this context, the results of the shear strength parameters following a laboratory study with
the aim of using a silty soil with poor characteristics from the western Algerian, after cement
treatment by dry kneading method. Our aim is to achieve pavement structures (base and
foundation layer) with this material. This type of treatment requires a good knowledge of the
material you want to treat. A complete geotechnical characterization before treatment is
addressed on samples compacted at different water contents, followed by the study of the
influence of the addition of 2, 4, and 6% of cement on lift and shear strength characteristics. A
shear test was performed after the samples hardened for 24 hours to assess the shear strength
parameters.

Keywords: Soil treatment, Cement, Compaction, Backfill, Geotechnical characterization.
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ABSTRACT

Given the increasingly strict laws in terms of the preservation of nature and the environment
for sustainable development, the recycling of industrial waste becomes necessary.

The use of crushed glass waste in the composition of concrete is one of the solutions to be
implemented, due to its composition which is rich in silica and subsequently the reduction of
raw material resources which seems to be a good reflection for the recovery of concrete which
makes it possible to create new materials and this by replacing part of the sand which has
become increasingly rare.

From this point of view, an experimental study is carried out. This study consists in producing
concretes with different doses of glass as a substitute for the same weight of natural sand with
a constant Water/Cement (W/C) ratio and observing the effect of the injection of glass grains
on the physical and mechanical properties of concrete in the fresh and hardened state. From the
results obtained, we found that glass can be a quality sand for concrete. We thus obtain an
interesting workability of the concrete and a compressive strength slightly lower than that of
ordinary concrete for a substitution rate of 20% of natural sand.

Keywords: Glass waste, Sustainable development, Concrete, Workability, Compressive
strength.
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Abstract

The study aimed to identify the role of small agricultural projects in developing the capabilities
of rural youth in Anbar Governorate through nine areas that represent the focus of capacity
development (economic capabilities, social capabilities, administrative capabilities, cognitive
and skill capabilities, ability to solve problems, adapt to the work environment, marketing
capabilities, communication capabilities, creativity, and excellence). The study also aimed to
identify the problems and obstacles facing work in agricultural projects. The study was
conducted in Anbar Governorate. The research sample included (228) respondents distributed
over (11) agricultural divisions. The descriptive approach was used as a method to achieve the
research objectives. A questionnaire was prepared for collecting the data to achieve the
objectives of the study. It included two main axes, the first axis included (9) areas of developing
the capacities of rural youth with (69) paragraphs, while the second axis included problems and
obstacles that hinder work in agricultural projects, as it included four areas with (22) a
paragraph. After the process of data collection, the statistical program (SPSS) was used to
analyze and present the results. The study showed that small agricultural projects have
contributed significantly and effectively to the development of rural youth in the Anbar
Governorate. As these projects have brought about behavioral changes among rural youth and
developed their cognitive, skill, and social capabilities, adapting to the work environment and
their capabilities in the field of creativity and excellence, as well as the relative development of
administrative and economic capabilities. Also, showed the existence of problems and obstacles
that hinder the work of agricultural projects in the areas of financing, lending, marketing, and
some administrative and technical aspects. The study recommends the responsible authorities
to encourage and support the investment of rural youth, to work in agricultural projects while
ensuring their sustainability and success, through the preparation of rural development
programs targeting rural youth to address cases of unemployment and poverty.

Keywords: Small projects, rural youth, economic capabilities, social capabilities,marketing
capabilities.
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Abstract

In order to better understand the coupled water and thermal behaviour of treated soils, an
experimental study was carried out on a natural silty soil treat-ed with cement and compacted
at the optimal conditions for the standard Proctor compaction curve for untreated soil from the
region of Sidi Bel Abbes (Algeria). The soil was treated with cement and compacted at the
Optimal conditions for the standard Proctor compaction curve for untreated soil at two
temperatures 20°C and 50°C. The temperature factor was added to determine the modifications
or disturbances caused by the temperature on the treated soil. The temperature of 50°C is chosen
because the region of Sidi Bel Abbes-Algeria- can reach maxi-mum this temperature. The tests
were carried out using two methods: the osmotic method was used to apply suction ranging
from 0 to 1.5 MPa and the saline solution method was used to impose a suction range of 1.5
MPa to 343 MPa for ambient temperature tests, and of 1.5 MPa to 226 MPa for high temperature
tests. The suctions used and the imposed temperatures were applied to four mixtures studied
(natural soil, + 2%, + 4% and + 6% cement). At the end of the tests on drying-wetting paths,
the water retention curves for soils treated as a function of the imposed temperatures permit to
determine the various state parameters of the treated soils as a function of temperature: Degree
of saturation, dry density, void ratio and water content. The suction imposition range, the
cement dosage and the temperature significantly influence the water behaviour of the studied
material (a thermo-hydro-chemical behaviour).

Keywords: Soil, Water, Retention, Suction, Silt, Cement, Temperature.
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Abstract

Seismic vulnerability assessment is an essential element that makes it possible to define the
performance levels of existing buildings during an earthquake. Indeed, it makes it possible to
construct damage curves (or fragility curves) which constitute information and fundamental
data in determining the degree of damage and to take a decision on possible rehabilitation or
elimination, depending on the extent damages. In this article, we will study the seismic
vulnerability and carried out a digital modeling by finite elements method. This modeling
includes a non-linear analysis "Pushover" in 3D. This analysis will mainly make it possible to
assess seismic vulnerability in the event of a change in the seismic zoning map. Since the
evolution of cities, the change of seismic zones is often carried out after a major earthquake,
and changes in the characteristics of the underlying soil (liquefaction, sliding, rising
groundwater, etc.), as well as the poor setting implementation which reduces the design
constraint of the concrete used, all the changes aroused directly affect the resistance and
stability of a structure already carried out, the problem of the present study is to verify whether
this structure (existing ) can confront these changes or not.

Keywords: Push-over analysis; concrete; Seismic loading; seismic vulnerability; structure
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ABSTRACT

A 10 weeks (70 days) experiment was carried out to evaluate nutrient intake, digestibility, and
growth performance of Yankasa rams fed untreated or urea treated soybean husks with
supplementation. In the study 16 Yankasa rams with an average weight of 17.20 kg were
randomly allocated to four (4) dietary treatments with four (4) animals per treatment in
Completely Randomized Design (CRD). The two (2) basal feeds were untreated soya beans
husk (USBH) and urea treated soya bean husk (UTSBH). The supplements were maize bran
with cotton seed cake (50:50) and maize bran with groundnut cake (50:50). Animals on
treatments | and Il were fed USBH while those on treatments 111 and IV fed urea treated soybean
husks. Treatment | and I11 were supplemented with 300 g of maize bran with cotton seed cake
(50:50), while those on treatments Il and IV were also supplemented with 300g of maize bran
with groundnut cake (50:50). Significant differences (P<0.05) were observed in total weight
gain (TWG), average daily weight gain (ADWG), feed intake (FI) and dry matter Intake (DMI)
with treatment IV having the highest values (4.88 kg, 69.71 g, 489.71 g/d and 442.01 g/d,
respectively). Significance variations (P<0.05) were observed in all the nutrient intake
parameters. Similarly, nutrients digestibility significantly (P<0.05) differed across the
treatments except for dry matter. The study concluded that feeding Yankasa rams with untreated
or urea treated soybean husks with supplements did not have any adverse effect on the
performance of growing Yankasa rams. It was recommended that, urea-treated soybean husks
supplemented with 300 g of groundnut cake/head/day should be used for feeding growing
Yankasa rams.

Key words: Yankasa rams, Soya bean husk, Maize offal, Cotton seed cake, Groundnut cake
Introduction

Ruminant production occupies a bride of place in livestock production in Nigeria. Ruminants
form a significant proportion of the livestock production in Nigeria and possess obvious
advantage over other livestock. They are found in most rural households and can be established
with lower capital compared to other livestock like cattle; it contributes immensely to animal
protein supply in Nigeria (Aruwayo, 2018). However, the supply of feed and feeding stuffs has
been recognized as one of the main challenges to the production of these animals. Adebowale
(1982). Dayo et al. (2009) reported that feeding which constitutes 65% of the total cost of
animal production in Nigeria remains a challenge since the ruminants depend majorly on
pastures whose supply fluctuates with seasonal variations. Aruwayo et al. (2019) reported that
non-conventional farm residues such as soybean husk, millet husk and sorghum husk are
gaining prominence in feeding ruminants and that this relieved the farmers of the excruciating
feeding challenge experienced during the dry season of the year.

Farmers in the rural areas depend on crop residues to feed livestock during the period of feed
scarcity (Fall et al., 1987). Estimates revealed that over one billion metric of tonnes of crop
residues are produced worldwide, of which more than 34 million tonnes were in Africa
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(Umunna and 1ji,1993) and over 111.5 milion tonnes in Nigeria annually (Lufadeju,1990).

These provide much of the feed resources for ruminants in developing countries (Owen and
Jayasuriya, 1989).

On-farm production of improved forages such as grases and herbaceous legumes at cropping
areas is often impractical by most of the farmers due to increased input costs, scarcity of land
and higher degree of managemant it requires (Dayo et al., 2009) . On the other hand, the
potential for increasing digestibility and intake of locally available crop residues through
treating with alkali has been widely researched and reviewed (Ibrahim and Schiere, 1989;
Sundstol and Coxworth, 1984). In this regard urea treatment has most practical significance in
the tropics acting as alkali and source of nitroen, and is effective in improving nutritive values
of roughages. Treating poor quality roughages using chemicals such as urea may support animal
performance little above maintenance requirement (Kayouli, 1996).

This study was therefore designed to determine the nutrient intake, digestibility and
performance of yankasa rams fed untreated or urea treated soya bean husks with supplements.

MATERIALS AND METHODS
Location of the study

The experiment was carried out at the Department of Animal Health and Production, college of
Agriculture small ruminant farm Bauchi. Bauchi is located within latitude 90° 30” north of the
equator and longitude 8° 50” East. The state has a prominent climate marked by dry and wet
seasons. The rain starts in April and ends in October. The average rainfall is 700mm in the
northern part and 1300mm in the southern parts. The wettest months are July, August and
September. The dry season start in November and ends in April.

Experimental animals and management

Sixteen (16) yankasa rams with average body weight of 17.2kg were sourced from Durum
market Bauchi, Bauchi state. They were quarantined for 14 days, during this period; they were
tagged and treated with Albendazole and Ivermectin against endo and ecto parasites
respectively.

They were housed individually in well-ventilated disinfected pen with slated floor and
randomly allotted to 4 treatments of 4 rams per treatment. They were allowed to adapt to the
diets and housing before the commencement of data collection.

Preparation of experimental diets

Soya bean husk was collected from Badaromo farm along Gombe raoad, divided in to 2, half
of it left as it is, while the remainig half was crushed and ensiled using 5kg of urea dissolved in
100L of water. The dissolved mixture was sprinkled over 100kg of crushed soya bean husk
and packed in a polythene bag for 21 days. After 21 days the content was opened and spread
on a mat for the content to dry and also for the ammonium gas to escaped. Two supplements
were formulated, maize bran and cotton seed at the rate of 50:50 and maize bran and groundnut
cake at 50:50.

Experimental animal

The diets used were as follows; Treatment one (T1) untreated soybean husk (USBH)
supplemented with 300 g of Maize bran + cotton seed cake (50;50), treatment two (T2)
untreated soybean husk (USBH) supplemented with 300 g of Groundnut cake (50;50), treatment
3 urea treated soybean husk (UTSBH) supplemented with Maize bran + cotton seed cake
(50;50) and treatment 4 urea treated soybean husk supplemented with Maize bran + groundnut
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cake (50:50). All the supplements were fed at 300g/head/day. The supplements were fed at 150
g in the morning (8:00am) and the remaining 150 g in the afternoon (2:00 pm).

Digestibility procedure

Two animals were randomly selected from each treatment one week to the termination of the
experiment and placed in an individual metabolic cage with slatted floors adapted for faecal
collection. The faecal sample collected from each animal were bulked, oven dried, and for each
treatment, weighed and samples analyzed for their proximate constituents and thereafter used
to compute dry matter and nutrient digestibility using the following formula;

Nutrient digestibility (%) = Nutrient in feed — Nutrient in faeces x100
Nutrient in feed
Chemical analysis of experimental and faeces

Samples of untreated soya bean husk, urea-treated soya bean husk, mixture of maize bran and
cotton seed cake at 50:50, mixture of maize and groundnut cake at 50;50 and the faecal samples
were dried at 65% for 24 hours and analyzed for proximate composition. Both the basal diets
and the supplements are presented in tablel.

Statistical analysis

Data generated in the experiment were subjected to analysis of variance using the general linear
model (GLM) of the statistical analysis System (SAS,2000). Where significant differences
existed between means, least significant (LSD) was used to separate them (Steel and
Torrie,1990).

RUSULT AND DISCUSSION
Chemical composition of the experimental diets

The result of the chemical composition of the experimental diets is shown in table 1: the resuls
indicated that the dry matter (DM) values ranged from 89.93 — 91.16 %. These values had
showed the good driedness of the test diets. The reported high values of dry matter may be due
to the fibrous nature of soya bean husk. The values recorded for DM in the current study is
below than the 93.0 — 95.0 % reported by Omotosho et al, (2015) who evaluated the chemical
copmposition of rice straw which with soyabean meal and garlic oil. The disparity could be due
to the inclusion of garlic in the ensiling process.

Table 1: Chemical composition of the experimental diet (%)

Parameters USBH UTSBH MB+CSC MB+ GNC
Dry matter 91.16  89.93 90.26 90.23
Organic matter 95.43 93.89 9251 91.71
Crude protein 4.59 14.69 16.58 16.38
Neutral detergent fibre 58.93 61.24 29.64 32.68
Acid detergent fibre 4954 52.16 21.69 23.19

Hemicellulose 9.39 9.08 7.95 9.49
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UTSBH= Urea treated Soybean husk, USBH= Untreated Soybean husk, MB= Maize bran,
CSC-= Cotton seed cake, GNC= Groundnut cake.

Nutrient intake

The nutrient intake values for Yankasa rams fed untreated or urea treated soya bean husk wit
supplements is presented in table 2. All the parameters measured under nutrient intake were
significantly (P<00.5) affected by the experimental diets except feed conversion ratio.

The dry matter intake of 330.50 — 440.25 % obtained in this study were higher than the 118.84
— 127.74 % reported by Adamu et al, (2015) for yankasa rams fed cowpea husk urea and
molasses treated maize cobs, this is in agreement Abdel-hameed et al, (2013) who reported that,
lambs fed treated groundnut shell compare to the untreated groundnut shell had increased feed
intake. This may be as a result of increased palatability of the diets due to ammoniation and
protein which improved nutritive value of the feed (Melaku et al, 2004).

The crude protein intake values in the current study (15.00 — 64.50 g/day) which was close to
69.59 g/ day reported by Lamrot et al., (2018) who fed farta sheep urea-treated rice straw
supplemented with dried Sesbania sesban leaves. The value of CPI (32.9 g/day) obtained by
Getahun et al., (2014) fed urea-treated wheat straw supplemented with Leucaena leucocephala
foliage. However, higher value of CPI (128.56 g/day) was obtained by Adamu et al., (2017)
who fed Yankasa rams cowpea husk, urea and molasses maize cobs .The difference of the CPI
in the two studies could be as a result of different feeding pattern used in both experiments.

Table 2: Nutrient intake and growth performance of Yankasa rams fed untreated or
urea

treated soybean husk with supplements

Treatments

Parameters 1 2 3 4 SEM LOS
DMI (g/day)  420.29°  330.50° 43550 440.25% 27.38 *
OMI (g/day) 401.08% 315.39° 408.89% 413.352 2427 *
CPI (g/day) 19.19° 15.00° 63.752 64.508 264 *
NDFI (g/day) 247.59* 194.75° 266.46% 269.75* 16.71 *
ADFI (g/day) 208.20® 163.75° 197.82% 231.508 16.32 *

FI (g/d) 461.00°  362.50° 484.25% 489.75% 3559 *
ADWG (g) 52.85P 39.00°¢ 55.420 69.712 6.67 *
FCR 7.87 8.35 7.96 6.35 0.09 NS

SEM= standard error means, LOS= least of significance, FI= feed intake, CPI= Crude protein
intake, CFI= Crude fibre intake, NDFI= Neutral detergent fibre, ADFI= Acid detergent fibre,

Nutrient digestibility

The nutrients digestibility value for Yankasa rams fed untreated or urea treated soyabean husk
is presented in table 3.

The dry matter digestibility was 53.08 — 65.79.The results showed that animals fed treatment 4
(urea treated soya bean husk supplemented with MB + groundnut cake) recorded the highest
value of 65.79 % while the least 53.08% was recorded among animals in treatment 2, while Ty
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61.10% and T365.63%. this implies that ensiled urea treated fibrous materials with fermentable
carbohydrate could increase digestibility of the feed, Nisa et al, (2004).

Organic matter digestibility of (41.3 %) in the current study was recorded in animal fed diet 3
which is lower than (65.10 %) reported by Ahmed et al. (2002). Omotosho et al. (2015) reported
OMD 0of 69.30 % in Yankasa rams fed urea-treated rice straw supplemented with soybean meal
and garlic oil which is higher than that of the current study. OMD of 51.9 % was reported by
Jokthan et al., (2013) when Yankasa rams fed maize husk supplemented with broiler litter to
replace cotton seed cake.

The CPD recorded in this study (70.1 and 85.02 %) in animals fed diet 4 and 3 which is similar
to (70.97 %) as reported by Omotosho et al., (2015). Lamrot et al (2018) reported CPD of 72.44
% which is in agreement with that reported in the current study. On the other hand, Jokthan et
al., (2013) reported CPD of 63.59 % which was lower than that of the current study. Similarly
Adamu et al. (2015) reported CPD of 56.72 % which was also lower than that of the current
study.

The highest feed intake observed in this study with animals on treatment 3 and 4 (489.71 and
484.07 g/d ) is in line with that of Gunun et al., (2013), who found that the dry matter of treated
rice straw improved the intake of dairy cows related to untreated rice straw. The high feed intake
in the animals received urea-treated soybean husks diets of this study also is similar to the
findings of Abdel Hameed et al., (2013) and Kade, (2020) who reported that, Lambs fed treated
groundnut shell compared to the untreated groundnut shell had increased feed intake. This may
also be as a result of the increased palatability of the diet due to ammoniation and protein which
improved nutritive value of the feed (Melaku et al., 2004).

All the animals increased in weight, which indicated that, the intake of the protein and energy
was above maintenance requirement. The highest Average daily weight gain of 69.71 g/day
observed in this current study was similar to the ADWG of 66.67 g/day reported by Alli-
Bologun et al,. (2018) who fed urea-treated gamba hay to Yankasa rams. The average daily
weight gain values of 39.00 — 69.71 g/day in the current study had a close range and was similar
with those of Omotosho et al., (2015) reported ADWG of 57.50 — 77.5 g/day. On the other
hand, ADWG values of 86.56 — 115.78 g/day were observed by Adamu et al., (2015) fed
Yankasa rams Cowpea husk, urea and molasses treated maize cobs. The values were higher
than those of this study, this could be as a result of using molasses in addition to urea when
treating the maize cobs. Also ADWG values of 10.00 — 25.77g/d reported by Lamrot et al.,
(2018) fed farta sheep urea-treated rice straw supplemented with graded levels of dried susbenia
sesban leaves which were lower than those of the current study 39.00 — 69.71 g/d, this may be
attributed to the use of leaves as supplements unlike the current study which concentrates were
used as supplements.

Better feed utilization was recorded in animals diet 4 (6.35) in this study, and is comparable
with the work of Kade , (2020) who fed treated groundnut to ram-lambs and observed least
FCR in the animals received lime treated diets (8.94). The efficacy of feed use for growth is
affected by energy loss as heat, or heat augmentation (McDonald et al., 2010). The higher the
heat loss the less the feed utilization thus reduced growth and vice versa. The growth
performance of ruminants is influenced positively when more gross energy is converted as a
result of lower methane emission (Ansah et al., 2017). In this study methane was not quantified,
but may be contributor to differences in utilization of nutrients.

Table 3: Nutrient digestibility of Yankasa sheep fed Untreated or urea-treated soybean
husk with supplements (%)
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Parameters Treatments SEM LOS
1 2 3 4
DMD 61.10 53.08 65.63 6579 1.51 NS
OMD 25.66° 19.16° 41.308 37.96% 2.17 *
CPD 75.74° 75.07°¢ 70.41° 85.02% 1.16 *
CFD 71.58" 61.25¢ 79.512 81.42% 1.69 *
NDFD 73.67° 75.19° 62.80° 77.62% 0.95 *
ADFD 76.528 77.582 66.74° 74.74% 1.16 *

Abc means on the same row with different superscripts differ significantly (*=p<0.05), DMD=
Dry matter digestibility, OMD= Organic matter digestibility, CPD= Crude protein digestibility,
CFD= Crude fibre digestibility, EED= Ether extract digestibility, ASHD= Ash digestibility,
NDFD= Neutral detergent fibre, ADFD= Acid detergent fibre, NS= Not significant.

Conclusion

From the results obtained in this research, it was concluded that feeding urea treated soya bean
husk to Yankasa rams with supplements improved dry matter intake which resulted to increased
daily weight gain of the animals. Therefore, It may be recommended from this study that
Yankasa rams fed urea-treated soybean husks and supplemented with 300g maize bran and
groundnut cake (50:50) /head /day gave the best result in terms of ADWG of 69.71g and FCR
value of 6.35. Therefore this diet can be recommended for growing Yankasa rams.
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Abstract

E-auctions have emerged as a powerful tool for digital transformation of procurement
processes. They enable procurement professionals to conduct competitive bidding online,
resulting in cost savings and improved transparency in the procurement process. The use of e-
auctions has become increasingly popular due to the widespread availability of digital
technologies and the need for organizations to improve efficiency and reduce costs. This paper
explores the benefits and challenges of e-auctions as a tool for digital transformation of
procurement. It examines how e-auctions can be used to achieve strategic procurement
objectives, such as reducing procurement cycle times, increasing supplier participation, and
improving procurement outcomes. The paper also highlights the importance of effective
implementation and management of e-auctions to ensure their success. Overall, e-auctions offer
significant potential for digital transformation of procurement, and organizations that leverage
this tool effectively can gain a competitive advantage in the marketplace.

Keywords:E-auction, digital transformation of procurement, savings, procurement strategy, e-
procurement.
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Abstract

The purpose of this research was to create flour out of seeds of a tropical fruit known as Tarap
which is native to Borneo. The rational of creating this product was to create flour of better
colour, aroma, taste and texture. Tarap is a seasonal fruit that only grows in Borneo, an island
in Southeast Asia and it is closely related to more familiar fruits like jackfruits and cempedak.
The seeds of this fruit are frequently used for many purposes and this research aimed to
determine the plausibility of turning the seeds into flour or main ingredients in making flour
that can improve its quality and subsequently, the taste and texture of pastries that are made of
this ingredient. The respondents were 20 students of baking and pastry program from a local
vocational institution. These students were required to assess the quality of the flour based on
a set of specific criteria. Based on the finding, the students expressed strong approval on the
quality and potential of the flour. In fact, the researchers have successfully used the flour to
bake shortbreads and macaroons.

Keywords: Tarap, seeds, flour, pastries
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Abstract

In presented work optical and electronic properties of MnGa2S4 investigated by
implementation density functional theory and ellipsometry measurements. For calculation we
used GGA approximation with BLYP exchange correlation functionals. Electronic band
structure calculation show that this compound has direct band gap 2.32eV. Band structure
calculation using the pseudopotential SG15+BLYP allows us to obtain a wide band gap without
using any corrections. This result enables us to compare our results with experimental results
and also leads to further calculation. DFT calculation for the real and imaginary parts of the
dielectric function are compared with the measured experimental spectroscopic ellipsometry
spectra in the of 0.7+6.5 eV spectral region. Our analysis of the ordinary imaginary part indicate
that the first critical point occurs at 2.32 eV. This peak represents a direct optical transition
corresponding to the transition between the VB and CB at the highly symmetric point I". This
transition corresponds to the fundamental absorption edge. Optical absorption coefficient
dependence on photon energy allows analyze the gap value and the type of transition of
electrons. The dependency of absorption coefficient—photon energy revealed the existence of
direct band gap transitions with energy 2.6 eV. This result is very close to band gap obtained
from our theoretical calculation.

Keywords: DFT, ellipsometry, keyword, absorption coefficient
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Abstract

We evaluated seed fatty acid composition in diverse populations of castor plants in Iran. Seeds
oil was extracted and their methyl esters forms were prepared, then they were injected into GC
apparatus for profile identification. Results indicated that the main part of seeds oil (73.5- 78.43
%) was composed of unsaturated fatty acids, with linoleic acid (35.2- 40.13 %) and ricinoleic
acid (23.14-31.26 %) as the major fatty acids. The highest percentage of linoleic was detected
in population no. 6, and its smallest percentage detected in population no. 8. The largest and
smallest percentages of ricinoleic acid were registered in populations no. 9 and 8,
respectively. Moreover, some other fatty acids, such as linolenic acid and oleic acids, have the
considerable amounts. Additionally, several unsaturated fatty acids were detected in a trace
amounts, most of them were general and present in all or nearly populations, but a few fatty
acids, such as margaric, nervonic and myristoleic acids had the restricted distributions.
Amounts of saturated fatty acids varied, which were followed by palmitic and stearic acids as
the major components. Highest and smallest amounts of palmitic acid were recorded in
populations no. 3 and 8, respectively. In addition, population no. 4 had the largest amount of
stearic acid, while its smallest percentage belonged to population no. 7. Based on our findings,
environmental parameters of habitant highly affect the oils fatty acid types and their
percentages. Therefore, these variations must be considered for castor oil utilize in various
industries.

Keywords: Population, Ricinus communis, seed oil, infraspecific variation.
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Abstract

Liquefaction is one of the main topics of seismic geotechnics. The effects of liquefaction on
structures and installations during an earthquake can be very destructive. In the two earthquakes
Alaska and Niigata Japan in 1964, spectacular examples of earthquake-induced failures, such
as rupture of slopes, deformation of foundation in buildings and bridges, and the floating of
buried structures a result of the flow of soil bed occurred. In liquefaction in general, soils tend
to be denser when non-adherent, saturated and loose soils are exposed to earthquake vibrations.
However, in certain granulation ranges, drainage is somewhat slow, as the rapid fluctuations in
the soil due to lack of drainage will necessarily increase the pore pressure. Increasing pore water
pressure results in a reduction in effective stress, which results in reduced shear resistance of
the soil. Based on the relationship between the geostatic stresses in the soil, the increase in pore
pressure may reduce the effective stress in the soil, which results in low or even zero shear
strength and, consequently, Soil flows into fluid state, which is called liquefaction. In this
research, we will study this phenomenon in the East of Urmia plain using the Japanese
specifications for highway bridges 1999. The basis of this method is the evaluation of the
liquefaction potential, by comparing the liquefaction resistance assessed from the soil SPT with
the shear stress ratio induced by the earthquake to the normal effective stress from the
earthquake. Of the 6 study boreholes, only one of the boreholes with high-liquefaction risk was
evaluated. So the risk of liquefaction is very low. In general, the southern part of Urmia region
requires more geotechnical studies due to the density of existing industries and roads, and also
geophysical studies such as the use of shear waves.

Keywords: Liquefaction, Standard Penetration Test, Southern Urmia Plain, Soil, Seismic
Geotechnics, Japan highway bridges 1999

114



ASES V. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE
MARCH 20-21, 2023, ANKARA, TURKIYE
CONFERENCE BOOK
MODELLING OF RELATION BETWEEN AZERBAIJAN EARTHQUAKES AND
IONOSPHERE ELECTRON

Do¢. Dr. TOHID MALEKZADE DILMAGHANI

Department of Physics, Ahar Branch, Islamic Azad University, Ahar, Iran
Summary

The ionosphere is a part of the earth's atmosphere, laying at the heights between 50 km and
2000 km above the earth's surface, and consisting of several layers identified by differences in
the level of ionization. GPS ionospheric error consists of the satellite signal propagation delay
collected during the passage of the ionosphere. The GPS ionospheric time-delay is directly
proportional to the number of electrons per unit area encountered during the passage of the
ionosphere, usually referred to as the total electron content (TEC). TEC is a projection of
electron density along signal path extending from the satellite to the receiver on the ground.
The unit of TEC is TECU and 1 TECU equals 1016 electrons/m2. With the creation of local
and regional networks, it is possible to acquire TEC in regular ionospheric grids. Using the
regular ionospheric grids, the prediction of TEC in other parts of network is possible. Once the
TEC is predicted, it is possible to correct ionospheric refraction in single frequency GPS
receiver. In the customary two dimensional modeling techniques, ionosphere is approximated
by a thin spherical shell of free electrons, located; 250 to 450 Km from the surface of the earth.
The existing two dimensional methods of modeling the electron density can be classified to
non-grid based and grid based techniques. The former modeling techniques are based on the
least squares estimation of a functional model for certain types of observables derived from the
GPS carrier phase and code measurements. So far, several different interpolation methods are
used to predict TEC values. Spherical harmonics, spline interpolation, Gaussian processes are
some of the examples used methods to predict TEC values for the locations where physical data
are not exist. National cartographic center of Iran (NCC) is completing the Iranian permanent
GPS network for geodynamics (IPGN). This network facilitates better understanding of tectonic
deformation which allows estimating of future hazards and promoting scientific knowledge.
The network consists of two parts: a) base network that covers the entire country of Iran,
consisting of 41 GPS stations and b) three local networks in the most populated and active
zones. The local networks are established in Tehran, Azerbaijan, and Khorasan with critical
tectonic activities. GPS measurements of 12 successive days in August 2012 (DOY#219, 220,
221, 222, 223, 224, 225, 226, 227, 228, 229 and 230) have been used for modeling and
processing. VTEC values at a temporal resolution of 15 min were derived from the dual
frequency GPS receivers. According to results, it can be easily deduced that there are temporal
variations in the electron content of the ionosphere. The characteristics which are the
constituents of the ionosphere morphology are also reported elsewhere and confirmed by the
analysis of the direct measurement techniques. The diurnal pattern of TEC exhibited a steady
decrease from DOY#220. This decline has occurred at all hours. Also using these results can
be clearly seen that the maximum value of TEC observed in daytime (8 UT), while the lowest
occurred at nighttime (4 UT). It should be noting that at 2012/08/12 (DOY#224), the earthquake
(Mw=6.4) occurred in this area. Based on the studies on impact of the earthquake in the value
of TEC and ionosphere electron density, perhaps, earthquake is the main reason for reducing
the value of TEC.

Keywords: Earthquake, TEC, GPS, IR12012, lonosphere
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ABSTRACT

The purpose of this paper is to look at ways in which psychological well-being is ensured by
various practices in society. The European Union promotes values such as equality of chances,
acceptance of diversity, and tolerance for those with different values than our own. In this way,
at various levels, people are currently encouraged not to reject anyone and to behave in a polite
and even friendly way. Those that can benefit are especially students, as the phenomenon of
bullying has been given plenty of attention recently. The relationship teacher - student has
become more friendly, and the teacher encourages students to be independent as to their school
work, develop their own opinions and critical thinking. As the cultural dimension of
individualism is spreading all over the world, the collectivist values of having everyone be
similar and ensure the wellfare of the whole group are diminishing. Through acceptance the
community ties become strong in a world with individualist values, and everyone can benefit
from accepting the different individualism, ensure their psychological health and productivity
for society's good. It is crucial to accept the others and to show sympathy for them, in the
circumstances where we live in a globalized world. We notice the influence of project
management culture and of team work, which requires respect for such values. What is more,
any individual is a social being and his/her mental health depends, to some degree, on the way
he/she is accepted by the others.

Keywords: relaxation, motivation, self-expression, diversity, tolerance
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EFFECT OF PROBIOTIC SUPERNATANT ON ODONTOGENIC
DIFFERENTIATION OF MESENCHYMAL STEM CELL
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Ozet

Yag dokusu kaynakli mezenkimal kok hiicreler (MKH) i¢in odontojenik farklilasma dis
hekimliginde ve tipta son zamanlarda gittikce artan bir sekilde ilgi c¢ekmektedir. Bu
farklilagsmanin olusturulan odontoblastlar ile rejenerasyonun saglanarak yara iyilesmesinin ve
fonksiyonun miikemmellestirilmesidir. Probiyotikler (PB) bu rejenerasyona katki
saglayabilecek trtinlerdir. Yapilan ¢aligmalarda bu iirlinlerin klinikte yararli olduklarina isaret
etmektedir. Bu c¢alismada, PB siipernatantinin MKH odontoblastik farklanmasina etkisi ve
katkis1 irdelendi. Wistar Albino siganlardan steril kosullarda alinan kiitan6z yag dokusu alfa-
MEM mediumu igerisinde mekanik ayristirma yontemi ile kiigilk pargalara
ayristirildi.  Eksplant kiiltiir yontemi ile ¢ogalan hiicreler besiyeri ile yikanarak ¢ogalmaya
birakildi. Kontrol gurubunda herhangi bir faktor eklenmedi ve deney gurubunda besiyerine
eklenen faktorlerle odontoblastik farklilasma olusturuldu. Dentin Siyaloprotein ile
immiinohistokimyasal olarak isaretlenip h-skor ile istatistiksel olarak degerlendirildi. PB olarak
NBL Probiyotik kullanildi. PB metabolitleri i¢in sivi besiyerinde kiiltiire edilen bakterilerin
slipernatantlar1 hazirlanarak filtreden gegirilme yolu ile steril ve hiicresiz hale getirildi.
Hiicrelerinin semikonfluent asamasinda farklilasma besiyeri ile her kuyucuga 100 pL
siipernatant uygulandi. Odontojenik farklilagsmadaki etkisine bakildi. MKH kontrol grubunda
hizla ¢ogalarak konfluent oldu. Farklilasan MKH adaciklar seklinde biiyiiylip ortasindan
cevresine yayilan farklilasma gosterdi. ALP/Von Kossa ve Alizerin Kirmizisi boyamalarda
histolojik olarak olusan kemik adaciklar1 izlendi. Adacik merkezinden baslayip ¢evresinde
ilerleyen odontojenik farklilagsma goriildii ve Dentin Siyaloprotein ile gosterildi. PB siipernatan
eklenen kiiltiirlerde kontrolde ¢ogalmanin ve odontojenik farklanmanin anlaml bir sekilde
arttig1 saptandi. Onceki ¢alismalar, osteojenik farklilasma ve kemik yara iyilesmesinde PB
kullaniminin énemli katkisin1 gostermistir. Bu c¢alismada, bu etkinin PB ile daha iyi dentin
tiretebilen odontojenik hiicreler i¢in de gegerli olabilecegini bulduk. PB'ye benzer sekilde,
PB'nin siipernatantinin da klinik kullanim i¢in 6nemli olabilecek daha iyi farklilagsma ve
fonksiyon olusturdugu anlasildi. Bu sayede, PB'nin hiicresel tedaviye katkisi ile daha iyi tedavi
ve yiiksek hasta yasam kalitesi gergeklesebilecektir.

Anahtar kelimeler: Mezenkimal K6k Hiicre, Probiyotik Supernatant, Odontojenik Farklanma,
Dentin Siyaloprotein, Hiicre Kiiltiirii

Abstract

Odontogenic differentiation of adipose tissue-derived mesenchymal stem cells (MSC) has
recently attracted with increasing attention in dentistry and medicine. This differentiation of
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odontoblasts need to improve wound healing and function by providing regeneration. Probiotics
(PB) are also helpful products for this regeneration. Studies indicate that these products are
already started use in clinical practice. In this study, the effect and contribution of PB
supernatant to MSC odontoblastic differentiation were examined. Cutaneous adipose tissue
taken from Wistar Albino rats under sterile conditions was divided into small pieces by
mechanical separation method in alpha-MEM medium. Cells from explant culture were washed
with medium and allowed to proliferating. Odontoblastic differentiation was created with the
factors added to the medium in the experimental group. No factor was added in the control
group. Differantiation cells was labelled immunohistochemically with Dentin Sialoprotein and
evaluated statistically by h-score. NBL Probiotic was used as PB. Supernatants of bacteria
cultured in broth for PB metabolites were prepared and rendered sterile with cell-free by
filtering. At the semiconfluent stage, 100 pL of supernatant was applied to each well with
differentiation medium. Its effect on odontogenic differentiation was examined. MSC increased
rapidly and became confluent in the control group. Differentiated MSC grew in the form of
islets and showed differentiation spreading from the middle to the periphery. Histologically,
bone islets were evaluated by ALP/VVon Kossa and Alizerin Red stainings. It was confirmated
that differentiation of the adipose tissue-derived stem cell, which started from the center to the
periphery, into odontoblast, labelled by Dentin Sialoprotein. Proliferation of the control cells
and odontogenic differentiation were significantly increased by supplementation of PB
supernatant. Previous studies have shown a significant contribution of PB use in osteogenic
differentiation and bone wound healing. In this study, we found that this effect can also
applicable for odontogenic cells which better dentin can be formed with PB. Similar to PB,
supernatant of PB also provides better differentiation and function which could be important
for clinical use. By this way, better treatment and high patient life quality can be succes with
the contribution of PB to cellular therapy.

Keywords: Mesenchymal Stem Cell, Probiotic Supernatant, Odontogenic Differentiation,
Dentin Sialoprotein, Cell Culture

1. GIRIS

Yag dokusu kaynakli mezenkimal kok hiicreler (MKH) i¢in odontojenik farklilasma dis
hekimliginde ve tipta son zamanlarda gittikce artan bir sekilde ilgi cekmektedir. Bu farklilagsma
ile amaglanan tretilen odontoblastlarin rejenerasyonu saglayarak yara iyilesmesi ve
fonksiyonu miikemmel hale getirmesidir. Mezenkimal Kok Hiicreler (MKH) mine-dentin sinir1
boyunca tek hiicreli bir tabaka olusturan odontoblast adi verilen hiicrelere farklilasabilme
yetenegindedir. Odontoblastlar, dentinin ekstraseliiler matriks bilesenlerini salgilar ve bunlar,
dis pulpasinin dig uyaranlara kars1 korunmasinda bariyer gorevi goriir. Bu 6zellesmis hiicreler,
dentin matriksi asidik fosfoprotein 1 (DMP-1) ve dentin siyalofosfoproteininden (DSPP) olusan
dental pulpa hiicre dis1 matrisini olusturan proteinleri tiretir. DMP-1 ve DSPP, odontogenezisin
tipik belirtegleri olarak kabul edilir ve mineralizasyonda rol oynarlar. Odontoblast farklilasmasi
iizerine yapilan arastirmalarda biliylime faktorleri, sitokinler, kemik morfogenetik protein-4
(BMP-4) KH i¢in odontoblast benzeri hiicrelere farklilastirllmalarinda kullanilmislardir.
Onceki c¢alismalarda yap1 iskelesi ve mekanik stimiilasyon kullanilarak odontoblastik
farklanmanin etkinlestirildigi saptanmistir. Bu c¢alismalarda 6zellikle DSPP odontoblastik
farklanmanin asil belirteci olarak kullanilmistir (Kim JY et al., 2013, Lim H et al.,2021).

Probiyotikler (PB) bu rejenerasyona katki saglayabilecek tiriinlerdir. Yapilan ¢alismalarda bu
iirlinlerin klinikte yararli olduklarina isaret etmektedir. Enfekte kok kanallarinda yasayan ¢esitli
mikroorganizmalar, konak savunmasini aktive edebilir ve enflamatuar faktorlerin salinmasini
tesvik edebilir. Antimikrobiyal peptitler dogustan gelen bagisiklik sisteminin 6nemli bir
parcasidir. Defensinler ve katelisidinler, antibakteriyel peptitlere verilen orneklerdir. PB
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metabolitleri de bu davramisi gosterebilen faktorler igerebilirler. Bu mekanizma ile
Porphyromonas gingivalis, Enterococcus faecalis ve Streptococcus mutans gibi ¢ok cesitli
bakterileri Oldiirebilir. Antimikrobiyal islevinin yan1 sira, bu peptit ayrica bagisiklik
savunmasini, anjiyogenezi ve doku hasari onarimint da destekler. Yapilan ¢alismalar, PB
kullanimu ile osteoblastik hiicre hatlarinda mineral nodiil olusumunda ve alkalin fosfataz (ALP)
aktivitesinde carpict bir artis oldugunu ortaya koymustur. Ayrica, ALP yaninda vinculin,
vimentin ve kalmodulin ekspresyonunda artis ile niikleer faktor-kappa B ligandinin (RANKL)
reseptor aktivatorii ekspresyonunda azalig saptanmistir (Kim JYet al., 2013,Cheng Q et al.,
2020, Zang S et al., 2021, Kuang et al.2021). Yapilan ¢aligmalar, PB kullanimi ile osteoblastik
hiicre hatlarinda mineral nodiil olusumunda ve alkalin fosfataz (ALP) aktivitesinde ¢arpici bir
artis oldugunu ortaya koymustur. Ayrica, ALP yaninda vinculin, vimentin ve kalmodulin
ekspresyonunda artig ile niikleer faktor-kappa B ligandinin (RANKL) reseptor aktivatorii
ekspresyonunda azalis saptanmistir

Bu c¢alismada, PB metabolitlerinin MKH i¢in daha etkin dentin iiretebilen odontojenik
hiicrelere farklanmasi histokimyasal ve immunohistokimyasal yontemler ile incelendi.

2. YONTEM

Yag dokusundan mekanik yontem ile kiiltiire alinan hiicreler, fetal bovin serumu (FBS) ve
antibiyotiklerle desteklenmis alfaMEM besiyerine alinarak 37 °C'de %5 COz ile nemlendirilmis
bir atmosferde inkiibe edildi. Odontoblast benzeri farklilagsmay1 saglamak i¢in, semikonfluent
asamada MKH odontoblastik farklilasma faktorleri olarak 10 nM Deksametazon, 50 ng/mL ve
BMP2, 20 ng/mL (Sigma-Aldrich, St. Louis, MO, ABD'den) besiyerine eklendi. Bu asamada
kiiltiire PB supernatant uygulamasi yapildi. Giin asir1 PB supernatant uygulanan ve
uygulanmayan besiyeri degistirildi. Kemiksi adacik formasyonu yapan ve perifere dogru
farklilagsan hiicreler fikse edilerek sonraki histoloji ve immiinohistokimyasal analiz i¢in
kullanildi (Shen C et al., 2019).

Hiicre yasayabilirligini degerlendirmek i¢in, 3 giinliik kiiltiirlemeden sonra MTT analizi
yapildi. Hiicre aktivitesi, 3-(3,4-dimetiltiazol-2-il)-2,5-difeniltetrazolyum bromiir tahlili (MTT)
kullanilarak degerlendirildi. Hiicreler 5 x 10* olacak sekilde 35 mm kiiltiir tabaklara ekildikten
ii¢ giin sonra, her tabak bir MTT soliisyonu (5 mg/mL) ile muamele edildi. Ardindan, 37 °C'de
90 dakika inkiibasyon yapildi. Inkiibasyondan sonra formazani ¢dzmek igin ¢ozelti dimetil
stilfoksit (Sigma-Aldrich) ile degistirildi. Nihai ¢6zeltinin absorbansi 570 nm'de 6lgiildii (Liu
H et al., 2020).

Probiotic gold preparat1 igeresindeki 2.5x10° Enterococcus faecium, 2.5x10° Lactobacillus
acidophilus, 2.5x10° Lactobacillus rhamnosus, 2.5x10° Bifidobacterium longum, 2.5x10°
Bifidobacterium bifidum bakterileri kullanildi (Karakayali M et al 2022).

Probiyotiklerin bakteri hiicresi icermeyen silipernatanini hazirlamak icin, yukarida belirtilen
kaynaklardan 5 sus, anaerobik kosullar altinda 37 °C'de 18-24 saat Man- Rogosa-and Sharpe
(MRS) (Difco) s1v1 besiyerinde kiiltiire edildi. Bakteri igermeyen siipernatant (BIS, bacteria-
free supernatants), 20 dakika 3000 rpm'de santrifiijleme ile elde edildi. BIS'nin hiicresiz
durumunu saglamak igin siipernatanlar, 0.4 um gozenek boyutlu bir filtreden gegirildi.
Hiicrelerinin semikonfluent asamasinda farklilasma besiyeri ile her kuyucuga 100 pL
slipernatant uygulandi Kemiksi adacik formasyonu yapan ve perifere dogru farklilagan hiicreler
fikse edilerek sonraki histoloji ve immiinohistokimyasal analiz i¢in kullanil (R.P. Rosset al.,
2010, Haeri A et al.,2012, Khodaii Z et al., 2017).

Kalsiyum birikimini degerlendirmek i¢in, konfluent kiiltiirlemeden sonra histokimyasal olarak
Alizarin kirmizisi/von Kossa (AK/VK) boyamasi yapildi. Hiicreler, ultraviyole 151k altinda 20
dakika siireyle %5 gilimiis nitrat (Sigma-Aldrich) ¢ozeltisi kullanilarak, ardindan 5 dakika
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stireyle %5 sodyum tiyosiilfat (Sigma-Aldrich) ¢ozeltisi kullanilarak degerlendirildi ve

ardindan 10 dakika zit boyandi ( Sigma-Aldrich). Mineral siyah olarak izlendi(Shen C et al.,
2019, Liu H et al., 2020).

Odontoblastik farklanmanin belirteci olarak DSPP indirekt immunohistokimya analizi ile
incelendi. Farklanmis hiicreler soguk Dulbecco fosfat tamponlu salin (PBS) ile yikand1 ve %4
paraformaldehit i¢inde 10 dakika sabitlendi ardindan %0.1 Triton X-100 (PBS-T) ile 5 dakika
PBS i¢inde iki kez yikandi. Daha sonra hiicreler, %1 sigir serum albiimini i¢inde seyreltilmis
birincil antikorlarla (DSPP primer antikoru, Abcam) gece boyunca ve ardindan uygun ikincil
antikorlarla 2 saat siireyle inkiibe edildi. PBS-T ile iki kez yikandiktan sonra cekirdekler,
karanlikta 2 dakika oda sicakliginda DAPI (0.4 ug/mL) ile boyand1. Hiicreler iki kez PBS-T ile
yikandi, Mount Fluor (BioCyc, Potsdam, Almanya) ile temiz slayt camlarina monte edildi ve 4
°C'de saklandi1. Goriintiiler mikroskop kullanilarak bilgisayar ortamina aktarildi (Oh HJ et al.,
2019).

Veriler, li¢ bagimsiz deneyin ortalama + standart deviasyonu olarak ifade edilir. GraphPad
Prism (CA, ABD) ile Tukey-Kramer ¢oklu karsilastirma testinin ardindan tek yonlii varyans
analizi (ANOVA) yapildi. Ortalama farkliliklar, p < 0.05 i¢in 6énemli kabul edildi (* p < 0.05,
**p <0.01 ve *** p <0.005).

3. BULGULAR

MKH karakterizasyonu bipolar fibroblast benzeri morfoloji ile CD90 pozitifligi ve CD45
negatifligi ile gosterildi (Sekil 1, Tablo 1).

MKH-CD90 MKH-CD45
<
S0 | T
MKH-CD90-PB+ MKH-CD45-PB+
LR X N\
NN \;

NS W Zapm | Erm

Sekil 1. MKH faz kontrast ve karakterizasyonu i¢in CD90 + CD45- belirte¢ goriintiileri
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Tablo 1

CD90 + CD45- belirteg h-skoru

CD90 CD45

MKH 235,84+25,32  16,33+5,88

MKH-PB+  265,84+35,32 12,45+6,42

MKH ve odontoblastik farklanma besiyerindeki hiicrelerin MTT analizinde ¢ogalmanin arttigi
goriildii. Morfolojik olarak hiicrelerin bipolar formdan epiteoid forma gegtikleri, adacik

seklinde c¢ogalarak genisledikleri en sonunda merkezden cevreye farklanmanin olustugu
saptand1 (Sekil 2, Tablo 2).

FARKLANMA-PB- FARKLANMA--PB+

121

Sekil 2. MKH odontoblastik farklanmasinda histokimya goriintiileri

Tablo 2
MTT analizi
Cogalma Farklanma
odMKH 428.36+118,48 918,48+133,63

0dMKH-PB+ 614,22+173,16 1324,22+283,16

Odontoblastik farklanmada adacik formasyonu ve merkezden perifere dogru farklanma ile
AK/VK histokimyasinda mineralizasyona bagli kirmizi renklenmenin ortasinda siyah boyama
seklinde izlendi (Sekil 3, Tablo 3).

AK/VK-PB- AK/VK-PB+
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Sekil 3. MKH odontoblastik farklanmasinda AK/VK histokimya goriintiileri
Tablo 3
Mineralizayon belirteci AK/VK histokimyasi

Kemiksi Adacik Olusumu  AK/VK 122

odMKH 7,646+2,94 2,34+1,28

odMKH-PB+ 12,48+3,13 3,82+0,98

Odontoblastik farklanmanin belirteci olarak DSPP immunohistokimya boyamasinda niikleus
ve sitoplazmanin boyandig1 farklanmis isaretli hiicreler gozlendi (Sekil 4, Tablo 4).

odMKH odMKH-PB+

S|

Sekil 4. MKH belirteci DSPP immunohistokimya goriintiileri
Tablo 4
DSPP belirte¢ h-skoru
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DSPP

MKH 215,84+25,32

MKH-PB+  255,77+£22,68

PB siipernatant uygulamasinin metabolitler {izerinden tiim parametrelerde oldukc¢a anlamli
(p<0,001) bir _ sekilde etkili oldugu bulundu.
4. SONUC, TARTISMA VE ONERILER

PB uygulamasinin klinik kullanim bulmaya basladig1 son zamanlarda artik destek diyet yerine
ilag gibi diisiiniilmesi gerektigine inanilmaktadir. PB ile c¢esitli hiicre tiplerinin aktivitesi,
biliylimesi ve farklilagmasi tizerinde etkili oldugu kiiltiir calismalarinda gosterilmektedir. . Bu
caligmanin amaci, PB siipernatant uygulamasi ile metabolitlerin MKH iizerindeki etkilerini
belirlemek ve ayrica bunlarin odontojenik farklanmasina katkisini incelemektir. Bildigimiz
kadariyla bu, PB metabolitlerinin odontogenez i¢in kullanimina iligkin ilk ¢caligmadir.

PB siipernatant uygulamasi ile MTT {izerinden gosterilen MKH ¢ogalmasinin artmasi ve
farklanmanin daha hizle ve etkin olmasi klinik anlami olan bir durumdur. Daha 6nceki
caligmalarda kullanilmis bir ¢ok faktor ile bu etki gdsterilmesi ¢alismalarimiz sonuglari ile
uyumlu bulundu (Lim H et al.,2021).

PB kullaniminin osteoblastik farklanma iizerine etkileri i¢in birgok ¢alisma olmasina karsilik
odontoblastik farklanmasi ile ilgili literatiir ¢ok azdir. MKH karakterizasyonu i¢in ylizey
belirtecleri olarak CD73, CD105 ve CD90 pozitifligi ile CD45 negatifligi kullanilmaktadir.
Calismamizda bu bulgular ile uyumlu olarak homojen bir MKH elde edildigi gosterildi
(Karakayalt M ve ark 2022).

Osteoblastik farklanmada oldugu gibi odontoblastik farklanmada da ALP, farklilagsmanin kritik
bir belirtecidir ve mineralizasyon ile iliskilidir. Odontoblastik onarim ile ilgili olan Runx2
ekspresyonuda odontoblastik farklilagsmasini diizenledigi gosterilmisti. DMP-1 ve DSPP,
odontoblastlarin ana belirtegleri olarak dentin mineralizasyonunda ve olgunlagmasinda kilit
roller oynar. Bircok c¢alismada odontoblast benzeri farklilagsmayi belirlemek i¢in
kullanilmiglardir. Calismamizda DSPP PB siipernatant etkisi ile anlamli olarak daha fazla ifade
edildi. Bu bulgumuzda diger faktorler ile yapilan deneylerdeki sonugla ile paralellik gosterdi
(Kim JYet al., 2013, Zang S et al.,2018) .

Bu ¢alismada, bu etkinin PB ile daha iyi dentin {iretebilen odontojenik hiicreler i¢in de gegerli
olabilecegini bulduk. PB'ye benzer sekilde, PB'nin siipernatantinin da klinik kullanim i¢in
onemli olabilecek daha 1yi farklilasma ve fonksiyon olusturdugu anlasildi. Bu sayede, PB'nin
hiicresel tedaviye katkisi ile daha 1yi tedavi ve yliksek hasta yasam kalitesi ger¢eklesebilecektir.
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ARTMIS BOBREK SEMPATIK SiNiR AKTiVITESININ ARTER KAN
BASINCI UZERINE ETKIiSININ FIZYOLOJI TEMELLI MATEMATIK MODEL

KULLANILARAK ANALIZi
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Bilimleri Enstitiisii, Saghk Bilimleri Universitesi, Istanbul, TURKIYE, Biyomedikal
Miihendislik 0000-0002-6183-9235

Ozet

Efferent bobrek sinir lifleri dogrudan etki ile bobrekten renin salgilanmasi, tiibiiler sodyum geri
emilimi ve bobrek damar direnci lizerine etki eder. Bobrek sempatik sinir aktivitesinde artis,
renin salgilanmasini, tiibiiler sodyum geri emilimini ve bobrek damar direncini artirir. Bu
caligmada, bobrek sempatik sinir aktivitesi (bssa) artisinda, bobrekten sodyum atilimininda
azalmay1 analiz etmek i¢in fizyolojik temelli matematik model kullanilmistir. Simiilasyonda,
normal sodyum aliminda, 10 giin siire ile, bssa degeri normal degerinin %30 kadar artirilmigtir.
Sodyum alimi, tiim simiilasyon siliresince, normal degerinde sabit tutulmustur.
Simiilasyonda, afferent arteriolar damar direncinin (aad) artma nedeni, artmis olan bssa’dir.
Ayrica, efferent arteriolar damar direnci (ead) artis1 goriilmektedir, fakat bunun sebebi, hiicre
dis1 s1vida artmis olan anjiotensin II konsantrasyonudur. Eg zamanli olarak, proksimal tiibiilden
sodyum geri emilimi artmistir. Bunun sebebi, bssa ve anjiotensin konsantrasyonundaki artigtir.
Proksimal tiibiil sodyum geri emiliminde artisin sonucu olarak, makula densa bdlgesinde,
sodyum debisi azalmistir. Bu sebeple, tubuloglomerular feedback sinyal seviyesi azalmistir.
Simiilasyonda, bssa artis1 aar artis1 yoniinde etki ederken, tubuloglomerular feedback sinyalinde
azalma ise aar azaltma yoniinde etki etmektedir. Fakat, bssa etkisi, tgf etkisinden daha biiyiik
oldugu i¢in, simiilasyonda aar artis1 goriilmektedir. Makula densa bolgesinde sodyum debisinde
azalma, tgf sinyalinde azalmaya sebep olurken, makula densa bolgesindeki bu azalma, bssa
artis1 ile beraber renin sekresyonunda artisa neden olmaktadir. Bdylece anjiotensin yapimi
artmaktadir. Proksimal tiibiil sodyum reabsorpsiyonunda ve bobrek damar direncinde artis
sebebiyle, bobrekten sodyum atilimi ve fraksiyonel sodyum atilimi azalmaktadir. Sonug olarak,
simiilasyonda, sodyum retansiyonu ve kan hacmi ve arter basincinda artig gozlenmektedir.

Anahtar kelimeler: bobrek sempatik sinir aktivitesi, arter kan basinci, matematik model
Abstract

Efferent renal sympathetic nerves directly affect renal vascular resistance, tubular sodium
reabsorption and renin secretion. An increase in renal sympathetic nerve activity (RSNA)
increases renal vascular resistance, tubular sodium reabsorption and renin secretion. In this
study, aphysiologically based mathematical model is used to analyse the effect of the increased
RSNA on arterial pressure under normal sodium intake condition. To reach this goal, RSNA is
raised from a normal to a high level ( 130 % of normal) for 10 days in the simulation. Sodium
intake is kept constant at its normal value during whole simulation time. An increase in RSNA
causes an increase in afferent arteriolar resistance (aar) in the simulation. An increase in efferent
arteriolar resistance (ear) is also observed, however, the reason for this situation is an increase
in angiotensin Il concentration in the extracellular fluid. Simultaneously, it is seen an increase
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in proximal tubular sodium reabsorption due to raised RSNA and angiotensin Il hormone
concentration. As a result of an elevation in proximal tubular sodium reabsorption, macula
densa sodium flow decreases, causing an attenuation in the tubuloglomerular feedback (tgf)
signal level. In the simulation, while an increase in RSNA influences the aar in the direction of
increase, a decrease in tgf signal affects the aar in the direction of decrease. However, because
RSNA effect is greater than the tgf one, an increase in the aar is seen in the simulation. While
a decrease in macula densa sodium flow attenuates the tgf signal level, reduced macula densa
sodium flow and an increased RSNA lead to a raise in renin secretion. Therefore, it is seen an
increase in the production of angiotensin 1l hormone. Due to an increase in proximal tubule
sodium reabsorption and renal vascular resistance, renal sodium excretion and fractional
sodium excretion are reduced. Consequently, a sodium retention and an increase in blood
volume and arterial pressure are observed in the simulation.
Keywords: renal sympathetic nerve activity, arterial blood pressure, mathematical model
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Ozet

Giris: Kas iskelet sistemi agrilar1 (KISA); kemik, tendon, ligament veya kaslardan kaynaklanan
rahatsizlik hissi olarak tamimlanabilir. Calisma hayatinda KISA’ya yol acan faktorler;
biyomekanik bozukluklar, biyomekanige destek saglayacak ekipman yoklugu, tekrarlayici
hareketler, statik postiir, asir1 kullanim, ¢alisilan kurum ve ¢alisma siiresidir. KISA, baz1 meslek
gruplarinda daha yaygindir ve en yaygin oldugu meslek grubu saglik ¢alisanlaridir. Saglik
profesyonelleri arasinda da fizyoterapistler kas-iskelet sistemi sorunlari agisindan daha yiiksek
risk altindadir.

Amag¢: Bu ¢aligmanin amaci farkli kurumlarda ¢alisan fizyoterapistlerin kas iskelet sistemi
agrilarinin karsilastirilmasidir.

Yontem: Bu calismaya dahil edilme ve hari¢ tutulma kriterlerini karsilayan fizyoterapistler
katildi. Kas iskelet sistemi agrisina yol agacak romatizmal hastalig1 olanlar calismadan dislandi.
Katilimcilara Haziran-Agustos 2020 arasinda gevrim-igi yontem ile ulasildi. Katilimeilarin kas
iskelet sistemi agrilar1 Cornell Kas-iskelet Sistemi Rahatsizligi Anketi ile degerlendirildi.
Verilerin analizi icin Mann Whitney-U testi kullanildi. Istatistiksel anlamlilik diizeyi p<0,05
olarak ayarlandu.

Bulgular: Calismamiza 110 fizyoterapist (26,243,1 y1l, 64 kadin) dahil edildi. Calisilan kuruma
gore katilmcilarin 45 (%40,9)’i Kamu Kurumlarinda, 65 (%59,1)’i Ozel Kurumlarda
calismaktaydi. Kamu ve 6zel sektdrde alinan hasta tiirleri (ortopedik, norolojik, pediatrik,
genel) (p<0,001), boyun agris1 varligi (p=0,03), haftada alinan ortalama hasta sayis1 (p<0,001),
giinde ¢alisilan saat (p=0,008) bakimindan istatistiksel olarak anlamli1 fark bulundu.

Tartisma ve Sonuc: Ozel kurumdaki fizyoterapistler genel olarak pediatrik ve genel hasta
poplilasyonundan hasta alirken kamu kurumlarindaki fizyoterapistler ortopedik ve norolojik
hasta grubunu daha sik almaktadir. Ayn1 zamanda kamu kurumlarindaki fizyoterapistler
arasinda boyun agris1 varligi daha siktir. Bunun nedeni olarak nérolojik hasta grubunun kamu
kurumlarinda daha fazla olmasi oldugu diistiniilmektedir. Bu nedenle kurumlarda
fizyoterapistlerin aldiklar1 hasta grup ve sayilarinin cesitlendirilmesi, 6zellikle riskli hasta
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gruplar1 ile calisan fizyoterapistlerin boyun omurga sagliklarini iyilestirilmesine yonelik
adimlar atilmalidir.

Anahtar Kelimeler: Fizyoterapist, Kas-Iskelet Sistemi Agris1, Kamu Kurum, Ozel Kurum.
Abstract

Introduction: Musculoskeletal pain (MSP) can be defined as a feeling of discomfort arising
from bones, tendons, ligaments or muscles. Factors leading to MSP in working life;
biomechanical alterations, lack of equipment to support biomechanics, repetitive movements,
static posture, institution and work duration. MSP is more common in some occupational
groups, and the most common one being healthcare professionals. Among healthcare
professionals, physiotherapists are also at a higher risk for musculoskeletal problems.

Objective: The aim of this study is to compare the musculoskeletal pain of physiotherapists
working in different institutions.

Method: Physiotherapists who met the inclusion and exclusion criteria participated in this
study. Patients with rheumatic disease-causing musculoskeletal pain were excluded.
Participants were contacted online between June-August 2020. Musculoskeletal pain of the
participants was evaluated with the Cornell Musculoskeletal Disorder Questionnaire. Mann
Whitney-U test was used for data analysis. The statistical significance level was set as p<0.05.

Results: We recruited a total of 110 physiotherapists (26.2+3.1 age, 64 females). According to
the institution, 45 (40.9%) of the participants work in Public Institutions, 65 (59.1%) in Private
Institutions. Statistically significant differences were found in the types of conditions recruited
(orthopedic, neurological, pediatric, general) in the public and private sectors (p<0.001), the
presence of neck pain (p=0.03), the average number of patients recruited per week (p<0.001),
and the hours worked per day (p=0,008).

Discussion and Conclusion: While physiotherapists in private institutions generally receive
patients from the pediatric and general population, physiotherapists in public institutions
receive the orthopedic and neurological patient group more frequently. At the same time, neck
pain is more common among physiotherapists in public institutions. The reason for this could
be the neurological patient group is more common in public institutions. Therefore, steps should
be taken to increase the diversity of the patient groups and numbers of physiotherapists in
institutions, and to improve the neck and spine health of physiotherapists working with
especially risky patient groups.

Keywords: Physiotherapist, Musculoskeletal Pain, Public Institution, Private Institution.

1. GIRIS

Kemik, tendon, ligament veya kaslardan kaynaklanan rahatsizlik hissi olarak tanimlanan kas
iskelet sistemi agrilar1 (KiSA), bireyi biyopsikososyal acidan olumsuz yonde etkilemektedir
(Gémez-Rodriguez ve ark., 2020). KISA, yaslanmanin dogal bir siireci olarak ortaya ¢ikabildigi
gibi baz1 meslek gruplarinda daha sik karsilasilmaktadir. Hemsirelik, ebelik, dis hekimligi ve
fizyoterapistlik gibi saglik meslek mensuplart da agrimin sik¢a goziiktiigii meslek
gruplarindandir. Fizyoterapistlerde KISA %57,5-%60,8 oraninda ortaya ¢ikmaktadir. Ozellikle

bel bolgesi, boyun bolgesi ve el bilegi basta olmak {izere bircok bdlgede agn
gbzlenebilmektedir (Vieira ve ark., 2016).

Farkli kurumlarda calisan fizyoterapistlerin, is tatmini, maas beklentisi, alinan hasta tiiri,
caligma giin sayisi, giinde calisilan saat ve calisma kosullarinin ergonomik olup olmamasina
gore KISA oranlar ve bélgeleri degisebilmektedir (Campo ve ark., 2008). Bunlara ek olarak
hemsirelik meslegi gibi fizyoterapi mesleginin dogas1 geregi hasta transferi ve pozisyonlamasi,
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siirekli govde fleksiyon hareketi ve rotasyonu ve bilingsiz postiir KISA igin risk faktdrleridir
(Kumar, 1994).

Literatiirde fizyoterapistlerde KISA arastiran calisma sayis1 smirlidir. Bununla birlikte KISA
arastiran ¢aligmalarda kurum tiirlerinin etkisi iizerine yapilan ¢alismaya rastlanilmamigtir. Bu
nedenle ¢aligmadaki amacimiz farkli kurumlarda calisan fizyoterapistlerin kas iskelet sistemi
agrilarinin karsilastirilmasidir.

2. YONTEM

Calisma ¢evrim i¢i olarak Google Forms araciligiyla gerceklestirildi. Calisma verileri Haziran
2020- Agustos 2020 tarihleri arasinda toplandi. Bu c¢alisma, Kiitahya Saglik Bilimleri
Universitesi Girisimsel Olmayan Etik Kurulu tarafindan 2020/05 sayili karar ile onayland.

2.1. Katihmcilar

Calismaya lisans diizeyinde fizyoterapi ve rehabilitasyon bolimiinden mezun olan, aktif
caligsma hayati icinde bulunan ve goniillii olan katilimcilar dahil edildi. Kas iskelet sistemi
agrisina yol acacak romatizmal hastaligi olanlar (ankilozan spondilit, romatoid artrit vb.)
caligmaya dahil edilmedi (Khan & Fasih, 2017).

2.2. Orneklem Biiyiikliigii

Calismamiza katilacak 6rneklem sayisini hesaplamak icin G*PowerSoftware (ver. 3.1.9.2,
Diisseldorf, Germany) programi kullanildi. Fizyoterapistlerde Cornell Kas Iskelet Sistemi
skorlamas1 kullanilan bir makalede erkek ve kadin cinsiyet arasindaki sirt skorlarinin
ortalamalar1 ve standart sapmalari referans alinarak t tests kullanilarak analiz yapildi. Analiz
%80 giicte, 0,50 hata pay1 ve 0,5 etki biiyiikliglinde yapildi. Analiz sonucunda toplam 86
kisinin ¢aligmaya katilmasi planlandi (Fuat & Seda, 2021). Degerlendirme sirasinda eksik
veriler ortaya cikacagi disiiniilerek %20’lik diisme payr verilerek 104 kisinin ¢alismaya
alinmasi planlandi.

2.3. Prosediir

Calismada kullanilacak formlar elektronik ortama aktarildi. Google Forms araciligiyla
gergeklestirilen calismamiza katilacak fizyoterapistlere, fizyoterapistlerin kullandigi sosyal
medya kanallar1 ve mesajlasma uygulamalar1 {izerinden duyurular yapilarak ulagildi.
Olusturulan formun ilk sayfasinda ¢alisma hakkinda detayli bilgi verildi. Goniillii katilimcilar
bu bilgileri okuduktan sonra eger calismaya katilmayi kabul ediyorlarsa onay kutucugunu
isaretledi ve anketi doldurmaya basladi. Calismaya katilmay1 kabul etmeyen fizyoterapistler
tesekkiir sayfasina yonlendirildi ve verileri kaydedilmedi.

Anketimizin ilk sayfasinda katilimecilarin sosyodemografik bilgilerinin kismi yer aldi. Daha
sonra sirastyla Cornell Kas- Iskelet Sistemi Rahatsizli§1 Anketi ve calisma kosullar1 hakkinda
sorulara yer verildi.

2.4. Degerlendirme

Géniilliilerin sirastyla sosyodemografik verileri, KISA’lar1 ve ¢alisma kosullar1 sorgulanarak
kaydedildi. Katilimcilarin sosyodemografik bilgilerinde; yas (yil), cinsiyet, boy uzunlugu
(santimetre), viicut agirhgi (kg) ve calistigi kurum tiirii sorgulandi (Fuat & Seda, 2021).

Calismaya katilan bireylerin kas iskelet sistemi agrilar1 Cornell Kas-Iskelet Sistemi Rahatsizlig
Olgegi ile degerlendirildi. Olgek, ¢esitli viicut boliimlerindeki agr1 sikhigini, siddetini, is
yapabilme yetenegine engel olup olmadig1 sorgulamaktadir. Katilimcilardan 6lgek tlizerinden
farkli agr1 bolgesini ya da bolgelerini isaretlemesi istenir. Olgek Google Forms’a aktarilirken
her sayfada farkl1 viicut bolgelerine ait sorular bulunmaktadir. Olgekte, son bir hafta igerisinde
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ne siklikla agr1 hissettigi 5°1i likert 6lgegi ile (1-Hig hissetmedim, 2-Bir iki kez hissettim, 3- Ug

dort kez hissettim, 4-Herglin bir kez hissettim, 5-Herglin bir¢ok kez hissettim), agr1 siddeti 3’1i

likert Olgegi ile (1-Hafif siddetli, 2-Orta siddetli, 3-Cok siddetli) ve agrinin ¢alismasina engel

olup olmadig1 3°1i likert 6lcegi ile (1-Hig engel olmadi,2-Biraz engel oldu, 3-Cok engel oldu)

arastirilmaktadir. Olgegin skorlamasi agr1 siklig, agri siddeti ve engel diizeylerinin ¢arpilmasi

ile elde edilmektedir. Her bolge i¢in 0-90 puan olabilmektedir. Yiiksek skor ilgili bolge icin

yiiksek engellilik diizeyini gostermektedir. Erding ve ark. tarafindan 2011 yilinda 6lgegin

Tiirkge gecerliligi ve giivenirlik ¢aligmasi yapilmistir (Erdinc ve ark., 2011). Anketin agrinin

siklik, siddet ve engel olmak iizere {i¢ alt baghiginin Cronbach Alpha degeri sirasi ile 0,88; 0,89
ve 0,88 olarak bulunmustur (Fuat & Seda, 2021).

Katilimcilarin haftada kag giin, giinde kag saat calistiklar1 ve tedaviye aldiklar1 hasta sayilar
sorgulandi. Katilimeilarin tedavi ettigi hasta grubu ise “ Genel olarak hangi grup hasta
altyorsunuz.” seklinde sorguland1 (Fuat & Seda, 2021).

2.5. istatistiksel Analiz

Verilerin analizi i¢in SPSS® (ver. 22.0; IBM Corp., NY, USA) kullanildi. Verilerin normal
dagilimda olup olmadig1 ayirt etmek icin degiskenler gorsel (olasilik ¢izimleri, histogramlar)
ve analitik yontemler Kolmogorov-Simirnov kullanilarak incelendi. Kategorik degiskenler
arasindaki iliskiler Ki-kare veya Fisher Exact testi karsilastirma testi ile karsilagtirildi. Normal
dagilim verileri i¢in Parametrik testler normal dagilmayan veriler igin non-parametrik testler
kullanildi. Siirekli degiskenler icin degerler ortalama =+ standart sapma olarak ifade edildi.
Kategorik degiskenler icin degerler oransal (%) olarak ifade edildi. Ikili gruplarin
karsilagtirilmasinda Mann-Whitney U Testi, kullamldi. Istatistiksel anlamlilik diizeyi p<0,05
olarak ayarland1 (Songiil ve ark., 2021).

3. BULGULAR

Calismamiza 80’1 kadin olmak tizere toplam 136 kisi katilmistir. Ancak 26 katilimci eksik veri
nedeniyle calismadan c¢ikarilmistir. Calismamiz 110 katilimer ile gergeklestirilmistir.
Fizyoterapistlerin, 64’1 (%58,2)’s1 kadin cinsiyettir. Calisilan kurum tiiriine gore katilimcilarin
45 (40,9)’i Kamu Kurumlarinda, 65 (59,1)’i Ozel Kurumlarda ¢alismaktadir. Katilimcilarimizin
tanimlayici 6zellikleri Tablo 1’°de gosterilmistir.

Tablo 1. Fizyoterapistlerin tanimlayici 6zellikleri

Degisken n(%o)

Cinsiyet

Erkek 46 (41,8)

Kadin 64 (58,2)
X+SS

Yas 26,243,1

VKi 22,32+2,96

Kurum Tiiri
Kamu (Kamuya ait Universite Hastanesi- Devlet Hastanesi) 45 (40,9)

Ozel (Ozel Egitim Merkezi- Ozel Hastane) 65 (59,1)
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n: olgu sayisi, x: ortalama, ss: standart sapma

Kamu ve 6zel kurumlarda ¢alisilan fizyoterapistler arasinda alinan hasta tiirii (p<0,001), boyun
agris1 varhig (p=0,034) istatistiksel olarak anlamli fark bulunmustur. Kamu kurumlarinda
calisan fizyoterapistler en sik boyun agrisi (%86,7) deneyimlerken, 6zel kurumlarda calisan
fizyoterapistler en sik sirt agris1 (%76,9) yasadiklarini belirtmislerdir. Her iki kurumda calisan
fizyoterapistlerin en sik agr1 hissettikleri bolgeler ise siralamalar farkli olsa da boyun, sirt ve
bel bolgeleridir. Kamu kurumlarinda calisan fizyoterapistler en az (%15,6) sag alt bacak
agrisindan, 6zelde calisan fizyoterapistler ise en az sol ayak agrisi (%13,8) deneyimlediklerini
bildirmistir. Calistiklar1 kurum tiirlerine gore katilimeilarimizin cinsiyet, yas, VKI, alinan hasta
tiirti degiskenleri ve sahip olduklar1 kas iskelet sistemi agrilar1 agisindan farkliliklar: Tablo 2°de
gosterilmistir.

Tablo 2. Caligilan kurumun tiirine gore nitel veriler

Calisilan Kurum Tiiriine Gore

Kamu (n=45)  Ozel (n=65)

n (%) n (%) p

Cinsiyet
Erkek 20 (44,4) 26 (40) 0,64
Kadm 25 (55,6) 39 (60)
Yas (Y1l) 26,97+3,81 25,66+2,37 0,1
VKi 22,67+3,00 22,08+2,92 0,28
Almman Hasta Tiirii
Ortopedik FTR Hastast 17 (37,8) 6 (9,2)
Norolojik FTR Hastasi 18 (40,0) 6 (9,2)

<0,001*
Pediatrik FTR Hastas1 0 (0) 25 (38,5)
Genel FTR Hastasi 10 (22,2) 28 (43,1)
Boyun Agris1 Varhgi
Evet 39 (86,7) 45 (69,2) 0,03*
Hayir 6 (13,3) 20 (30,8)
Sag Omuz Agris1 Varhgi
Evet 21 (46,7) 25 (38,5)

0,12
Hayir 21 (46,7) 40 (61,5)

Sol Omuz Agris1 Varhgi

Evet 22 (48,9) 22 (33,8) 0,11
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Hayir 23 (51,1) 43 (66,2)
Sag Ust Kol Agris1 Varhig
Evet 14 (31,1) 17 (26,2)

0,57
Hayir 31 (68,9) 48 (73,8)
Sol Ust Kol Agris1 Varhgi
Evet 8 (17,8) 10 (15,4)

0,74
Hayir 37 (82,2) 55 (84,6)
Sag On Kol Agris1 Varhig
Evet 18 (40,0) 21 (32,3)

041
Hayir 27 (60,0) 44 (67,7)
Sol On Kol Agris1 Varhg
Evet 9 (20,0) 14 (21,5)

0,85
Hayir 36 (80,0) 51 (78,5)
Sag El Bilegi Agris1 Varh@1
Evet 21 (46,7) 33(50,8)

0,67
Hayir 21 (46,7) 32 (49,2)
Sol El Bilegi Agris1 Varhg:
Evet 11 (24,4) 22 (33,8)

0,29
Hayir 34 (75,6) 43 (66,2)
Sirt Agris1 Varhgi
Evet 38 (84,4) 50 (76,9)

0,33
Hayir 7 (15,6) 15 (23,1)
Bel Agris1 Varhgi
Evet 34 (75,6) 49 (75,4)

0,98
Hayir 11 (24,4) 16 (24,6)
Kalg¢a Agris1 Varhgi
Evet 17 (37,8) 16 (24,6)

0,14
Hayir 28 (62,2) 49 (75,4)
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Sag Ust Bacak Agris1 Varhg

Evet 9 (20,0) 10 (15,4)

0,53
Hayir 36 (80,0) 55 (84,6)
Sol Ust Bacak Agris1 Varhig
Evet 10 (22,2) 9(13,8)

0,25
Hayir 35 (77,8) 56 (86,2)
Sag Diz Agnis1 Varh@
Evet 14 (31,1) 18 (27,7)

0,7
Hayir 31 (68,9) 47 (72,3)
Sol Diz Agris1 Varhg:
Evet 11 (24,4) 21 (32,3)

0,37
Hayir 34 (75,6) 44 (67,7)
Sag Alt Bacak Agris1 Varhg:
Evet 7 (15,6) 11 (16,9)

0,85
Hayir 38 (84,4) 54 (83,1)
Sol Alt Bacak Agris1 Varhg
Evet 8 (17,8) 11 (16,9)

0,91
Hayir 37 (82,2) 54 (83,1)
Sag Ayak Agris1 Varh@
Evet 12 (26,7) 10 (15,4)

0,15
Hayir 33 (73,3) 55 (84,6)
Sol Ayak Agris1 Varhgi
Evet 8 (17,8) 9 (13,8)

0,56
Hayir 37 (82,2) 56 (86,2)

n: olgu sayisi, x: ortalama, ss: standart sapma, p: istatistiksel anlamlilik degeri, Ki-kare testi,
FTR: Fizyoterapi ve Rehabilitasyon

Farkli kurumlarda calisan goniillii katilimcilarin ¢alisma kosullarindaki farkliliklar Tablo 3°de
gosterilmistir. Buna gore haftada ortalama alinan hasta sayis1 (p<0,001), haftada calisilan giin
sayist (p=0,009) ve giinde calisilan saat (p=0,008) bakiminda istatistiksel olarak anlamli fark
bulunmustur. Ozel kurumlarda gorev yapmakta olan fizyoterapistler kamuda calisan
fizyoterapistlerden daha fazla hasta almakta ve haftada daha uzun siire ¢calismaktadirlar.
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Tablo 3. Calisilan kurum tiiriine gore nicel veriler

Cahsilan Kurum Tiiriine Gore

Kamu (n=45)  Ozel (n=65)

X+SS X+SS p

Haftada Ortalama Alinan Hasta Sayis1 20,40+16,64 30,92+14,70  <0,001*

Mesleki Tecriibe 4,06+3,74 2,67+2,06 0,09
Haftada Cahsilan Giin Sayisi 4,93+0,33 5,16+0,76 0,009*
Giinde Cahsilan Saat 7,75+0,67 8,15+0,66 0,008*

n: olgu sayisi, x: ortalama, ss: standart sapma, p: istatistiksel anlamlilik degeri, Man-Whitney
U ) Testi
4. SONUC, TARTISMA VE ONERILER

Bu calismanmn amaci farkli kurum tiirlerinde calisan fizyoterapistlerin KISA’larinin
incelenmesidir. Ozel kurumdaki fizyoterapistler genel olarak pediatrik ve genel hasta
popiilasyonundan hasta alirken kamu kurumlarindaki fizyoterapistler ortopedik ve norolojik
hasta grubunu daha sik almaktadir. Ayn1 zamanda kamu kurumlarindaki fizyoterapistlerin
boyun agrisi varligi daha siktir. Bunun nedeni olarak ndorolojik hasta grubunun kamu
kurumlarinda daha fazla olmasi oldugu diisiiniilmektedir. Ozel kurumlarda calisan
fizyoterapistler kamu kurumlarinda calisan fizyoterapistlere gore haftada daha fazla hasta
almakta, haftada daha fazla giin ¢calismakta ve giinde daha fazla saat caligmaktadir.

Atl ve ark. tarafindan yapilan ¢alismada fizyoterapistlerin sirasiyla en ¢ok sirt, bel ve boyun
bolgesinde agr1 yasadigr bildirilmistir (Ath ve ark., 2020). Arslan ve ark. tarafindan yapilan
calismada da fizyoterapistlerin en sik bel, el ve omuz bolgesinde agr1 yasadigi bildirilmektedir
(Arslan & Atict, 2019). Akbaba ve ark. tarafindan yapilan ¢alismada da kamu ve 6zel sektorde
calisan fizyoterapistlerin boyun, sirt, bel, diz ve ayak bélgelerinde KiSA yiiksek oldugu
bildirilmektedir (Akbaba ve ark., 2018). Buldugumuz sonuglar literatiir ile uyumludur.
Ozellikle nérolojik hasta grubunda calisan fizyoterapistlerde bu oranlar daha fazladir. Kamu
sektoriinde norolojik hasta grubuyla ilgilenme orani daha fazladir. Norolojik hasta grubu ile
calisan fizyoterapistler daha fazla kas giicii kullanmakta ve daha fazla hastanin viicut agirligin
tagimaktadir.

Bu calismanin bazi limitasyonlar1 bulunmaktadir. Calismaya katilan katilimcilar genellikle 5
yildan az mesleki tecriibeye sahip fizyoterapistlerdir. Calismamiza daha geng fizyoterapistlerin
katilmis olmas1 ¢evrim i¢i yontemlerle verilerin toplanmis olmasindan kaynaklanmis olabilir.
Bunun nedeni teknolojik ¢caga ayak uydurmakta zorluk olabilir. Gelecekte yapilacak ¢aligmalar
farkli mesleki tecriibeye sahip fizyoterapistlerde yiiz yiize ¢alisma yapilabilir.

Fizyoterapistlerde ise baglit KISA varlig1 oldukga yiiksektir. Ister kamu ister 6zel kurumlarda
calisiyor olsunlar fizyoterapistlerde 6zellikle bel, sirt, boyun, omuz ve el bilegi bolgesinde sik¢a
KISA’ya rastlanilmaktadir. Fizyoterapistlerin KISA’ya deneyimlerine ve nedenlerine iliskin
caligma ortaminin ergonomisi de dikkate alinarak calismalar planlanmasi, haftalik ve giinliik
caligma saatlerinin diizenlenmesi, ortalama alinan hasta sayisinin optimize edilmesi ve farkl
tedavi gruplarindan dengeli olarak hasta tedaviye almalar1 fizyoterapistlerde yaygin sekilde
goriilen KISA’lar azaltabilecegi diisiiniilmektedir.
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Ozet

Giris: Non-Spesifik Kronik Bel Agrisi (NSKBA) tiimor, enfeksiyon, radikiiler semptomlar,
kirik, osteoporoz veya inflamatuar hastaliklar gibi spesifik rahatsizliklarla tanimlanamayan 3
aydan daha uzun siiren bel agrilaridir. Ciddi diizeyde engellige neden olan NSKBA kiiresel
capta %84 oraninda goriilen ve bireylerin yasam boyunca en az bir kez deneyimledigi ¢ok
yaygin goriilen bir rahatsizliktir.

Amagc: Bu calismanin amaci NSKBA’l1 hastalarda kor kas enduransi ve denge arasindaki
iliskinin incelenmesidir.

Yontem: Kesitsel olarak planlanan bu g¢alismanin 6rneklemini 18-65 yas arasinda olan,
NSKBA'’s1 tanisi alan ve ¢aligmaya katilmaya goniillii olan hastalar olusturdu. Caligsmanin dahil
edilme ve diglama kriterlerini karsilayan ve goniillii hastalar Aralik 2021- Nisan 2022 tarihleri
arasinda degerlendirildi. Katilimcilarin Kor Kas Enduranslart McGill Kor Endurans testi,
dengeleri fonksiyonel uzanma testi (FUT) ve siireli kalk yiirti testi (SKYT) ile degerlendirildi.

Bulgular: Calismaya katilan NSKBA’l1 30 hastanin 9’u (%30) erkek, 21’1 (%70’1) kadind1.
NSKBA’l1 hastalarin govde ekstansor kas enduransi (GEKE) siiresi ortalama 15,4+10,98
saniye, govde fleksiyon kas enduransi1 (GFKE) siiresi 19,7+13,49 saniye, sag lateral koprii testi
stiresi 20,42+13,96 saniye, sol lateral koprii testi siiresi 19,9+13,78 saniyeydi. NSKBA’I1
hastalarin FUT mesafesi ortalama 35,76+3,46 cm, SKYT siiresi ortalama 7,82+1,19 saniyeydi.
GEKE skoru ile GFKE (r=0,83, p<0,01) kuvvetli diizeyde, sag lateral koprii testi (r=0,68, p=
0,01) ve sol lateral koprii testi (r= 0,66, p= <0,01) ile orta diizeyde iligkiliydi. SKYT ile GEKE
ve sol lateral koprii testi skoru arasinda zayif yonlii negatif yonlii iliski saptand1 (r=-0,39, 0,38,
p=0,04).

Tartisma ve Sonug¢: Kor kaslar1 birbirleriyle baglantilidir. Bununla birlikte olarak kor kas
enduranst dengenin degerlendirildigi parametreler ile de iligkilidir. Transversus abdominus ve
multifidus kas1 basta olmak {izere kor kaslarinin aktivasyonundaki gecikmeler ve
enduranslarindaki azalmalar, kaslardan gelen proprioseptif girdinin azalmasina yol agmaktadir.
Ayn1 zamanda bu kaslarin aktivasyonundaki azalmalar lumbar instabiliteyi arttirabilmektedir.
Boylelikle NSKBA’l1 hastalarin dinamik dengesi ve postiiral kontroliiniin bozuldugu
distiniilmektedir. Bu nedenle kor kas enduransinin degerlendirilmesi ve tedavi programina
eklenmesi onerilmektedir.
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Anahtar Kelimeler: Bel agrisi, kor kas enduransi, statik denge, dinamik denge.

Abstract

Introduction: Non-Specific Chronic Low Back Pain (NSCLBP) is low back pain lasting longer
than 3 months that cannot be defined by specific conditions such as tumor, infection, radicular
symptoms, fracture, osteoporosis or inflammatory diseases. NSCLBP, which causes severe
disability, is a very common disorder with a prevalence of 84% globally and experienced by
individuals at least once in a lifetime.

Objective: The aim of this study is to examine the relationship between core muscle endurance
and balance in patients with NSCLBP.

Method: The sample of this cross-sectional study consisted of patients aged between 18-65
years, diagnosed with NSCLBP and volunteering to participate in the study. Volunteer patients
who met the inclusion and exclusion criteria of the study were evaluated between December
2021 and April 2022. The Core Muscle Endurance of the participants was evaluated with the
McGill Core Endurance test. Functional reach test (FRT) and timed up and go (TUG) test were
used to evaluate balance.

Results: Nine (30%) of the 30 patients with NSKBA who participated in the study were male
and 21 (70%) were female. The mean trunk extensor muscle endurance (TEME) time of patients
with NSCLBP was 15.4+10.98 seconds, the trunk flexion muscle endurance (TFME) time was
19.7413.49 seconds, the right lateral bridge test time was 20.42+13, 96 seconds, left lateral
bridge test time is 19.9+13.78 seconds. The mean FRT distance of patients with NSCLBP was
35.76+3.46 cm, and the mean TUG time was 7.82+1.19 seconds. The TEME score was strongly
correlated with TFME (r=0.83, p<0.01), moderately correlated with the right lateral bridge test
(r=0.68, p= 0.01), and the left lateral bridge test (r= 0.66, p= <0.01). A weak negative
correlation was found between TUG and TEME and left lateral bridge test scores (r=-0.39, r=-
0.38, p=0.04).

Discussion and Conclusion: Core muscles are related. However, core muscle endurance is also
related to the parameters in which balance is evaluated. Delays in the activation of the core
muscles, especially the transversus abdominus and multifidus muscles, and decreases in their
endurance, lead to a decrease in proprioceptive input from the muscles. At the same time,
reductions in the activation of these muscles can increase lumbar instability. Thus, it is thought
that the dynamic balance and postural control of patients with NSCLBP are impaired.
Therefore, it is recommended to evaluate core muscle endurance and add it to the treatment
program.

Keywords: Low back pain, core muscle endurance, static balance, dynamic balance.

1. GIRIS

Tiimor, enfeksiyon, radikiiler semptomlar, kirik, osteoporoz veya inflamatuar hastaliklar gibi
spesifik rahatsizliklarla tanimlamayan 3 aydan daha uzun siiren bel agrilari Non-Spesifik
Kronik Bel Agris1 (NSKBA) olarak tanimlanmaktadir. Ciddi diizeyde engellige neden olan
NSCLBP kiiresel ¢apta %84 oraninda goriilen ve bireylerin yasam boyunca en az bir kez
deneyimledigi ¢ok yaygin goriilen bir rahatsizliktir (Balagué ve ark., 2012). Gelismekte ve

gelismis olan iilkelerde hastaliklarin olusturdugu ekonomik yiik dagiliminda NSKBA 6. sirada
yer almaktadir (Vos ve ark., 2016).

NSKBA’l1 bireylerde zayif kor stabilizasyonu ve azalmis lumbar stabiliteye siklikla
rastlanilmaktadir (Rajan Balakrishnan & Mahat, 2016). Azalmis kas enduransi, kas liflerinde
degisimlere neden olabilmektedir. NSKBA’l1 hastalar, saglikli bireylerle kiyaslandiginda
NSKBA’l1 bireylerde tip IIB lif oraninin tip I lif oranindan daha fazla oldugu goriilmektedir. Bu
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nedenle semptomatik kisilerde tip II kas lifi daha yiiksektir. NSKBA’l1 hastalarda multifidi

kasindaki tip I oranmmin kesitsel alaninin kiigiildiigii bildirilmektedir. Bu yilizden kor
enduransinin degerlendirilmesi ve gelistirilmesi gerekmektedir (Vanti ve ark., 2016).

NSKBA’da derin govde kaslarinda azalmis ve zayiflamis motor kontrol oldugu bildirilmistir.
Transversus abdominisin kasilmasindaki gecikmeler, lumbar multifidus kasindaki degismis
kasilma paternleri, kor kaslarimin dayanikliligindaki azalmalar ve kaslarin koordinasyon
bozukluklarinin bel agrist ile iliskili oldugu belirtilmektedir. Ayn1 zamanda bu kaslardaki
mekanoreseptorlerin tasidigi bilgilerdeki degisiklikler ve periferal proprioseptif girdinin
bozulmasi postiiral kontroliin azalmasina yol agmaktadir. Hem istirahatte hem de kasilma
sirasindaki  transversus abdominis kas kesit alanindaki dengesizlikler bu bilgileri
desteklemektedir. Multifidis kasindaki atrofi, azalmis kas boyutu ve kas kontraksiyonundaki
tutarsizliklar da bel agris1 gecirmis bireylerde gozlenebilmektedir (Emami ve ark., 2018).

Dinamik gorevlerde viicut agirlik merkezi siirekli olarak yer degistirmektedir. Ancak
beklenmedik yon degisimlerinde dengede bozulmalar meydana gelebilmektedir. Bu asamada
postliral kontroliin saglanmasi icin transversus abdominis ve multifidus kasinin ko-
kontraksiyonu gerekmektedir. Boylelikle govde stabilizasyonu ile ekstremitelerde stabilizasyon
saglanabilmektedir. Ancak NSKBA’l1 hastalarda bozulmus kas koordinasyonu ve gecikmis kas
aktivasyonu nedeniyle postiiral kontroliin saglanmasit miimkiin olmayacaktir. NSKBA’I1
hastalarda multifidus kasinin geometrisindeki bozulmalar, artmis agr1 ve kotiilesmis
fonksiyonel kapasite ile iligkilidir. Ayn1 zamanda kor kaslarinin kesit alanlarindaki azalmalar
zayif dinamik denge ile iligkilidir. Kor kaslarindaki bu degisiklerden dolayt NSKBA’I1
hastalarin fonksiyonel kapasitesi azalmaktadir (Djordjevic ve ark., 2015; Emami ve ark., 2018).

NSKBA ortaya g¢ikardigi sonuglarin ortaya net bir sekilde ortaya konulmasinin hastaligin
baslangici ve gidisati hakkinda bilgi verecegini diisiinmekteyiz. Boylelikle erken dénemde
alinacak Onlemler ile hastalarin fiziksel kapasitesini arttirarak engellilik diizeyinin
azaltilacagini diisiiniilmektedir. Bu nedenle ¢alismadaki amacimiz NSKBA 11 hastalarin kor kas
enduransinin statik ve dinamik denge ile iligkisinin arastirilmasidir.

2. YONTEM

Calisma kesitsel bir ¢alisma olarak planlandi. Arastirmanin verileri Aralik 2021- Nisan 2022
tarihleri arasinda toplandi. Bu arastirma 11.11.2021 tarihinde Kiitahya Saglik Bilimleri
Universitesi Girisimsel Olmayan Klinik Arastirmalar Etik Kurulu’nun 2021/11 say1li karari ile
onaylandi.

2.1. Katilmceilar

(Calismaya dahil edilme ve hari¢ tutulma kriterlerini karsilayan NSKBA’11 hastalar dahil edildi.
Calismanin dahil edilme kriterleri 18-65 yas arasinda olmak, inferior glutel bolge ve son kosta
arasinda agriya sahip olmak ve NSKBA tanis1 almis olmak, 3 ay ve daha fazla bel agris1 yasiyor
olmak ve goniillii olmak seklinde belirlendi. Calismanin diglama kriterleri ise goniillii olmamalk,
snir basisina sahip olmak, son 6 ay icerisinde travma hikayesi olmak, kontrol edilemeyen
metabolik ve/veya norolojik hastaligi olmak, degerlendirme sonuglarini etkileyecek farkli bir
kas iskelet sistemi rahatsizligina sahip olmak, dengeyi etkileyebilecek farkli bir rahatsizlig
olmak ve yliriime yardimcist kullanmadan yiirliyemiyor olmak seklinde belirlendi.

2.2. Prosediir

Aralik 2021- Nisan 2022 tarihleri arasinda Ozel Istanbul Hospital’a bagvuran ve ayni uzman
fizik tedavi hekimi tarafindan NSKBA tanisi alan hastalar arasgtirmanin popiilasyonunu
olusturdu. Dahil edilme ve hari¢ tutulma kriterlerini karsilayan katilimcilara ¢calisma hakkinda
bilgi verildikten sonra calismaya katilmay1 isteyen bireylerden “Bilgilendirilmis Goniillii Olur
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Formu”nu okuyarak imzalamalar1 istendi. Arastirmaya dahil edilen katilimcilarin

sosyodemografik bilgileri alindi. Sonra sirasiyla sayisal agr1 siddeti skalasi (SASS) ve oswetry

engellilik 6lgegi (OEO) ni doldurmalari istendi. Sonrasinda katilimeilarin kor enduransi, statik
ve dinamik dengesi degerlendirildi.

2.3. Degerlendirme

Katilimcilarin sosyodemografik bilgilerinde; yas (yil), cinsiyet, boy uzunlugu (santimetre),
viicut agirhigr (kg), agr1 siddeti ve engellik diizeyi sorgulandi. Katilimcilarin kor enduransi
McGill Core Endurans Test Bataryasi ile statik dengesi Fonksiyonel Uzanma Testi (FUT) ile,
dinamik dengesi Siireli Kalk ve Yiirti Testi (SKYT) ile degerlendirildi.

Glinliik yasamlarinda ve fonksiyonel hareketlerinde kisitlilik goriilen NSKBA’11 hastalarin bel
agris1 kaynakli engellilik diizeyi OAE ile degerlendirildi. 10 sorudan olusan OEO, NSKBA’l1
hastalarin seyahat aktiviteleri, cinsel hayat, uyku, sosyal hayat, oturma, yiirlime, ayakta durma,
agr1 yogunlugu, yiik kaldirma ve kisisel bakim aktivitelerini sorgulamaktadir. Her soru kendi
icinde 0-5 (0- Hig engel olmuyor, 5- Tamamen engel oluyor) arasinda skorlanmaktadir. 2004’de
Yakut ve ark. tarafindan OEO’niin Tiirk¢e giivenirligi ve gegerligi ¢aligmasi yapilmistir (Yakut
ve ark., 2004).

Sirt kaslarmin enduransini degerlendirmek i¢in GEKE testi kullanildi. Katilimer yatak {istiinde
yiizlistii pozisyonda iken alt ekstremiteleri kemer yardimiyla desteklendi. Ayni zamanda
katilimc1 govdesini anterior-siiperior illiak spina hizasindan yatagin disina sarkitildi. Katilimet
testte baslamadan Once ellerini viicut agirhigini tasimak i¢in sandalyenin tistiine yerlestirdi.
Testin baglamasi ile birlikte sandalye alind1 ve katilimcinin {ist ekstremitesi govdesinin yaninda
zemine paralel olarak uzatmasi istendi. Katilimeinin gévde diizgiinliigiinii bozmadan gecirdigi
stire saniye tiiriinden not edildi. Test bir kez tekrar edildi (Brumitt ve ark., 2013).

Karin 6n tarafinda bulunan rektus abdominus kasiin enduransini degerlendirmek i¢in GFKE
Testi kullanildi. Test baslamadan once yatagin bas kismi 60°’ye getirildi. Katilimer sirtimi
yatagin bas kismina yasladiktan sonra diz ve kalgasim1 90° fleksiyona getirdi. Bu sirada
katilimcinin iist ekstremiteleri gogiiste ¢aprazlanmaisti. Testin baslamasi ile birlikte yatagin bas
kism1 agagi indirildi ve katilimcidan pozisyonunu korumasi istendi. Katilimcinin pozisyonunu
bozmadan gegirdigi siire saniye tiirtinden not edildi. Test bir kez tekrar edildi (Brumitt ve ark.,
2013).

Karin bolgesinin yan taraflarinda yer alan eksternal ve internal oblik kaslarin enduransi Lateral
Koprii Testleri ile degerlendirildi. Katilime1 90° fleksiyona getirdigi dirsegini omzunun hemen
altina yerlestirdi. Govde, alt ekstremiteler ayn1 dogrultuda iken alt ekstremitelerin her ikiside
ekstansiyon pozisyonundaydi. Katilimcinin iist tarafindaki ayagini alt tarafindaki ayagin biraz
Oniine yerlestirmesi istendi. Katilimcinin bostaki list ekstremitesini alttaki omzuna koymasi
istendi. Hasta baslangi¢ pozisyonuna diizgiin bir sekilde girdikten sonra test baslatildi.
Katilimeinin pozisyonunu bozmadan gegirdigi siire saniye tiiriinden not edildi. Test sag-sol
taraf i¢in birer kez tekrar edildi (Brumitt ve ark., 2013).

Katilimcilarin mobilitesi ve hareketli dengesini degerlendirmek i¢cin SKYT kullanildi. Yiirtime,
kalkma, yon degistirme ve oturma gibi farkli motor komponentleri igeren bu testte katilimcidan
oturdugu standart boyuttaki sandalyeden kalkarak {ic metre ilerisinde olan koni etrafindan
doniip tekrar iic metre yiiriiyerek sandalyeye oturmasi istendi. Test siiresi saniye cinsinden not
edildi. Test iki defa tekrarland1 ve iki test siiresinin ortalamas1 hesaplanarak kaydedildi. SKYT
testi bel agril1 bireyler igin gecgerli ve giivenilir bir testtir (Jakobsson ve ark., 2019).

Katilimcilarin dinamik dengesini degerlendirmek i¢cin FUT kullanildi. Test baglamadan 6nce
test yapilacak duvara mezura yapistirildi. Biitiin katilimcilar duvar kenarina gelerek omzu 90°
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fleksiyonda, dirse8i ekstansiyonda iken yumruk yaptigi elinin iiglincii metakarpofalangeal

eklemini mezuranin 0 noktasina yerlestirdi. Hastadan adim almadan ve topuklarini kaldirmadan

horizontal planda 6ne dogru gitmesi istendi. Baslangi¢c ve bitis noktas1 arasindaki mesafe

santimetre cinsinden kaydedildi. Ug defa tekrarlanan testte en iyi skor not edildi (Vachalathiti
ve ark., 2020)

2.4 istatistiksel Analiz

Verilerin analizi i¢gin SPSS® (ver. 22.0; IBM Corp., NY, USA) kullanildi. Verilerin normal
dagilimda olup olmadig: ayirt etmek icin degiskenler gorsel (olasilik ¢izimleri, histogramlar)
ve analitik yontemler Kolmogorov-Simirnov kullanilarak incelendi. Kategorik degiskenler
arasindaki iliskiler Ki-kare veya Fisher Exact testi karsilastirma testi ile karsilagtirildi. Normal
dagilim verileri i¢in Parametrik testler normal dagilmayan veriler i¢in non-parametrik testler
kullanildi. Siirekli degiskenler icin degerler ortalama + standart sapma olarak ifade edildi.
Kategorik degiskenler icin degerler oransal (%) olarak ifade edildi. Degiskenler arasinda iligkiyi
incelemek i¢in normal dagilim gostermeyen verilerde Spearman Korelasyon Analizi, normal
dagilim gosteren verilerde Pearson Korelasyon Analizi kullanildi. Korelasyon analizi
sonucunda elde edilen korelasyon katsayilart 0,00-0,25 arasinda ise ¢ok zayif, 0,26-0,49
arasinda ise zayif, 0,50-0,69 ise orta, 0,70-0,89 ise kuvvetli, 0,9-1 ise ¢ok kuvvetli iligki olarak
yorumland. Istatistiksel anlamlilik diizeyi p<0,05 olarak ayarlandi (Karagéz, 2019).

3. BULGULAR

Calismamiza katilan 30 NSKBA’li hastanin 21’1 kadindir (%70). Katilimeilarin
sosyodemografik bilgileri Tablo 1’ de verilmistir.

Tablo 1. NSKBA’l1 hastalarin sosyodemografik bilgileri

Degisken n(%)

Cinsiyet
Erkek 9 (30)

Kadin 21 (70)

XSS
Yas 42,7+10,56
VKi 26,68+3,57

SASS 6,03£1,56

OEQO 35,45+12,51

n: olgu sayisi, x: ortalama, ss: standart sapma, VKI: viicut kitle indeksi, SASS: sayisal agri
siddeti skalasi, OEQO: oswetry engellilik 6lgegi

NSKBA’l1 hastalarin gévde ekstansor kas enduranst (GEKE) siiresi ortalama 15,44+10,98
saniye, govde fleksiyon kas enduransi (GFKE) siiresi 19,7+13,49 saniye, sag lateral koprii testi
stiresi 20,42+13,96 saniye, sol lateral koprii testi siiresi 19,9+13,78 saniyeydi. NSKBA’l1
hastalarin FUT mesafesi ortalama 35,76+3,46 cm, SKYT siiresi ortalama 7,82+1,19 saniyeydi.
Katilimcilarin kor kas endurans ve denge verileri Tablo 2°de gdsterilmistir.
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Tablo 2. NSKBA’I1 hastalarin kor kas enduransi, statik ve dinamik denge verileri

Degisken X+SS

GEKE (sn)  15,4+10,98

GFKE (sn) 19,7+13,49

Sag LKT (sn) 20,42+13,96

Sol LKT (sn)  19,9+13,78

FUT (cm) 35,76+3,46

SKYT (sn)  7,82+1,19

GEKE: Govde ekstansor kas enduransi, GFKE: Govde fleksor kas enduransi, LKT: Lateral
koprii testi, FUT: Fonksiyonel uzanma testi, SKYT: Siireli kalk ve yiirii testi, Sn: saniye, n:
olgu sayisi, SS: standart sapma, X: ortalama,

GEKE skoru ile GFKE (r=0,83, p<0,01) kuvvetli diizeyde iliskili, sag lateral kdprii testi (r=0,68,
p= 0,01) ve sol lateral kopri testi (r= 0,66, p= <0,01) ile orta diizeyde iliskiliydi. SKYT ile
GEKE ve sol lateral koprii testi skoru arasinda zayif yonlii negatif yonlii iliski saptandi (r=-
0,39, p=0,04). Katilimcilarin kor kas enduransi ile denge arasindaki iliski Tablo 3’de
gosterilmistir.

Tablo 3. NSKBA’l1 hastalarin kor kas enduranst ile statik ve dinamik denge arasindaki iligki

Degiskenl
cRRemEr GEKE® GFKE Sag LKT Sol LKT

r 10 083> 0,68 0,66°
GEKE

p <001 <001 <001 <001

r 083 1 0,567 0,602
GFKE

P <001 <001 001 <0,01

r 068°  006% 1° 0,822
Sag LKT

p <001 001 <001 <001

r 066"  060° 0,822 1
Sol LKT

p <001 <001 <001 <001

r 012> 004  0,10° 0,08°
FUT

D 054 083 060 0,66

r 039 -030° -028°  -0,38°
SKYT

D 004 010 0,13 0,04
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Nn: olgu sayisi, X: ortalama, ss: standart sapma, p: istatistiksel anlamlilik degeri, 2: Pearson
Korelasyon Analizi P: Spearman Korelasyon Analizi

4. SONUC, TARTISMA VE ONERILER

Bu caligmanin amact NSKBA’l1 hastalarda kor kas enduransi ile statik ve dinamik denge
arasindaki iligskinin incelenmesidir. Kor kas enduransi kaslar1 birbirleriyle baglantilidir. Kor kas
enduranslari ile dinamik denge arasinda iliski bulunmaktadir.

Calismamiza dahil edilen NSKBA’11 hastalarin ortalamasi 42,7 yildir. Literatiirde NSKBA nin
yetigkin her yas grubunda goriilebilecegi, ancak 6zellikle ii¢lincii dekatin sonlarindan besinci
dekatin sonlarina dogru siklikla ortaya ¢iktigr belirtilmektedir. Mattiuzzi ve ark. tarafindan
2020 yilinda yayinlanan caligmasina gore bel agrilarmin en sik 40-50 yaslar1 arasinda
goriilebilecegi bildirilmektedir (Mattiuzzi ve ark., 2020). Sribastav ve ark.’nin 2018 yilinda
yaptiklar1 calismada ise bel agrisinin genel olarak 30’lu yaslarda basladigi ve 60-65 yasina
kadar goriilme sikliginin arttig1 bildirilmistir. Yine ayni ¢alismada 31-55 yas araliginin bel
agrisi agisindan asil odaklanilmasi gereken yas grubu oldugu bildirilmektedir (Sribastav ve ark.,
2018). Manchikanti’de 35-55 yas araligimmin bir risk faktorii olabilecegini bildirmistir
(Manchikanti, 2000). Bu agidan incelendiginde katilimcilarimiza ait yas ortalamalarinin
literatiir ile uyumlu oldugunu gdstermektedir.

Calismamiza dahil edilen NSKBA’I1 hastalarin OEO ortalamas1 35,45°dir. Bu sonuglara gore
hastalarimiz genellikle orta diizey engellige sahiptir (Sakulsriprasert ve ark., 2020). Griswold
ve ark. (Griswold ve ark., 2019) tarafindan yapilan ¢alismada NSKBA’l1 hastalarm OEQO
ortalamasi 31,3, Valenza ve ark. (Valenza ve ark., 2017) tarafindan yapilan ¢aligmada 30,15,
Maggi ve ark. (Maggi ve ark., 2022) tarafindan yapilan ¢calismada OEO skorlar sirastyla 31,5
ve 33,5 olarak bildirilmistir. Bu calismanin hasta popiilasyonu ile bizim g¢alisgmamizin
popililasyonu benzerdir. Literatiir de orta diizey engellige sahip bireyler ile calisma yapilmastir.

Literatiirde NSKBA’l1 hastalarda kor enduransi iistiinde yapilan bir¢cok ¢alisma bulunmaktadir.
Ancak kor enduransi genellikle farkli testlerle degerlendirilmistir. Literatiir incelendiginde
McGill Kor Endurans testi kullanilan ¢aligmalarda bildirilen stireler tutarsizdir (Aly, 2017; Baxi
& Sheth, 2021; Esfahani ve ark., 2021; Hahm ve ark., 2020; Ozcan Kahraman ve ark., 2016).
Literatiirde farkli siireler bulunsa da Ozcan Kahraman ve ark. tarafindan yapilan ¢alismada,
NSKBA’l1 hastalarda McGill Kor Endurans bataryasinin giivenilir ve gecerli oldugu
gosterilmistir. Bu ¢alismada, yaslari ortalamasi 35 olan NSKBA’ll hastalarin fleksor ve
ekstansor kas endurans siireleri ortalama 32 saniye, sag lateral koprii siiresi 34, sol lateral koprii
stiresi ise 33 saniyedir (Ozcan Kahraman ve ark., 2016). NSKBA’l1 hastalarda McGill Kor
Endurans Bataryasiin kullanildig1 baska bir calismada, yaslar1 ortalamasi 38 olan NSKBA’I1
hastalarin kor endurans siireleri sirastyla 33 (GEKE), 66 (GFKE), 44 (Sag LKT), 46 (Sol LKT)
saniyedir. Bu ¢aligmada, 8 haftalik kor stabilizasyonun egitiminin abdominal bolgedeki lokal
ve global kaslarda ko-kontraksiyon yaratarak kor enduransini arttirdigr belirtilmektedir (Aly,
2017). Chan ve ark. 33 ve 34 yas ortalamasina sahip NSKBA’l1 askeri personel iistiinde yaptig1
caligmada, 33,3 yas ortalamasina sahip grubun kor endurans siireleri sirasiyla 45 (GEKE), 39
(GFKE), 24 (Sag LKT) ve 28 (Sol LKT) saniyedir (Chan ve ark., 2020). Literatiirde NSKBA’l1
hastalarin kor endurans siireleri hakkinda ¢eliskili sonuglar bulunsa da KNSBA ve saglikli
bireylerin kor enduranslarinin karsilastirildigi cogu calismalarda NSKBA’I1 hastalarin kor
enduranslar1 daha diisiik ¢ikmistir. Bunun nedeninin NSKBA’l1 hastalarda agridan dolayi
ortaya c¢ikan hareket kapasitesindeki azalma oldugu diisiiniilmektedir. Caligmamizda yer alan
hastalara ait kor kas endurans test siirelerinin daha kisa olmasi, NSKBA’I1 hastalarin ortalama
yaglarmin daha yiiksek olmasindan ve katilimcilarimizin tedavi almalarini gerektirecek kadar
siddetli NSKBA ’ya sahip olmalarindan kaynaklanmais olabilir.
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Literatiirde SKYT, bircok ¢alismada NSKBA 11 hastalarda kullanilmistir (Celletti ve ark., 2020;
Hahm ve ark., 2020; Yilmaz Yelvar ve ark., 2017). Simmonds ve ark. tarafindan bel agrili olan
ve olmayan bireylerin SKYT skorlarini karsilastirdiklar1 ¢alismanin sonuglarina gore SKYT bel
agrili bireylerde tutarli ve giivenilir sonuglar vermektedir (Simmonds ve ark., 1998). Yilmaz
Yelvar ve ark. 2017 yilinda benzer yas araligindaki NSKBA’11 hastalarin SKYT sonuglarmin
ortalama 7,72 saniye oldugunu bildirmistir (Yilmaz Yelvar ve ark., 2017). Alkan ve
Yenisehir’in 2022 yilinda yaptiklari calisma sonucunda NSKBA 11 hastalarin SKYT skorlarinin
7,9 saniye oldugunu belirlemislerdir (Alkan ve Yenisehir, 2022). Bu ag¢idan sonuglarimiz
mevcut literatiir ile uyumludur. Coyle ve ark. tarafindan kronik bel agris1 olan ve olmayan
bireylerin SKYT siiresini karsilastirdiklar: ¢aligmada bel agrili grubunun SKYT sonuglarinin
bel agris1 olmayanlardan daha kotii oldugu belirlenmistir. Yazarlar, SKYT siirelerinin, yasla
birlikte oturmadan ayaga kalkmada meydana gelen fonksiyon kayiplarindan etkilenmis
olabilecegini diisiinmektedir (Coyle ve ark., 2017). Ozsoy ve ark. geriatrik KNSBA’s1 olan ve
olmayan bireylerin dinamik dengesini SKYT ve Biodex Denge Sistemi kullanilarak
karsilastirdiklar1 ¢alismalarinda her iki grup arasinda fark oldugunu bildirmistir. Bu ¢calismanin
sonucuna gore NSKBA’l1 hastalarin postiiral stabilitesi ve denge performansi azalmaktadir
(Ozsoy & Ilgin, 2021).

Literatirde NSKBA’l1 hastalarin kor kas endurans kapasitesinde azalmalar bildirilmistir.
Bunun nedeninin NSKBA’I1 hastalarda agridan dolay1 ortaya ¢ikan hareket kapasitesindeki
azalma oldugu diisiiniilmektedir. Bdylelikle lumbar kaslarda tip I kas lifleri sayisinda azalma
gibi morfolojik degisiklikler goriilmektedir ve derin lumbar kaslar atrofiye ugramaktadir
(Danneels ve ark., 2001). Bu ise kor kaslarinin enduransinin ve kuvvetinin azalmasina yol
acmaktadir. NSKBA’l1 hastalarda kor kaslariin kesitsel alanini inceleyen g¢aligmalarda
ozellikle multifidus kas1 basta olmak iizere transversus abdominis ve diger kor kaslarinin
kesitsel alaninda azalma ve multifidus kas i¢i yaglanma oraninda artislar meydana geldigi
bildirilmektedir (Hides ve ark., 1994; Kader ve ark., 2000; Parkkola ve ark., 1993). Kor
enduransinin azalmasi lumbar instabiliteye yol agmakta ve lumbar instabilitede lumbar
omurlarin fleksibilitesini azalmaktadir. NSKBA’li hastalar agriy1 azaltmak icin govde
hareketlerinde azalma meydana getirmektedir. Ancak bu durum da daha fazla kor enduransinin
azalmasina yol agmaktadir. Azalmig transversus abdominis aktivasyonu ve bu kasin
aktivasyonunda gecikmeler NSKBA’l1 hastalarda ortaya ¢ikabilmektedir. Bu nedenle kor
stabilizasyon egitiminin verilmesi transversus abdominis aktivasyonunda artiglar yapmakla
birlikte aktivasyon zamanlamasini diizelmektedir (Danneels ve ark., 2000; Hodges &
Richardson, 1996; Willson ve ark., 2005). Boylelikle kor stabilizasyon egitimi almig NSKBA’I1
hastalarda agrida ve fonksiyonlarda iyilesmeler saglanabilmektedir (Gordon & Bloxham,
2016).

NSKBA’l1 hastalarin stabilitesinin azalmasi ve postiiral instabiltenin artmasi ile dengede
bozulmalar meydana gelmektedir. NSKBA’l1 bireylerin kor kas grubunun etkinliginin ve
lumbar omurlardaki proprioseptif girdinin azalmasi ile dinamik dengeleri bozulmaktadir (Rosa
ve ark., 2019). NSKBA’nin altta yatan nedeni tam olarak bilinmemesine ragmen postiiral
kontrolde azalma, kor kaslarinin enduransinda azalma ve gecikme, mobilitelerinde azalma gibi
nedenlerden dolayr dinamik dengelerinde bozulmalar meydana gelebildigi diistintilmektedir
(Vachalathiti ve ark., 2020). Claeys ve ark. tarafindan yapilan calismada NSKBA’l1 hastalarin
proprioseptif girdisinin ve postiiral kontroliiniin bel agris1 olmayan bireylere gore azaldig
belirtilmistir (Claeys ve ark., 2011). Joy ve ark. tarafindan yapilan ¢aligmanin sonucuna gore
NSKBA’l1 hastalarda GEKE’nin dinamik postiiral kontrol ile iliskili oldugu bildirilmistir (Joy,
2021). NSKBA’l1 hastalarda goriilen dinamik denge ve postiiral kontroldeki azalmalarin kor
kas enduransi ve propriosepsiyondaki kayiplara bagi olarak ortaya ¢iktig1 diistintilmektedir.
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Viicudun statik veya dinamik pozisyonlarda ve hareketlerde stabilitesini saglamasi viziiel,
vestibular ve somatosensoryel sistemin birlikte ¢alismasi ile miimkiin olmaktadir (Horak ve
ark., 1989). Bel agrili hastalarda agr1 bolgesinde degismis duyusal girdinin bir sonucu olarak
govde ve kalga eklemi mekanoreseptorlerindeki proprioseptif geribildirim azalmistir (Jacobs
ve ark., 2011). Transversus abdominus ve multifidus kasi basta olmak iizere kor kaslarinin
aktivasyonundaki gecikmeler ve enduranslarindaki azalmalar, kaslardan gelen proprioseptif
girdinin azalmasina yol agmaktadir. Ayn1 zamanda bu kaslarin aktivasyonundaki azalmalar
lumbar instabiliteyi arttirmaktadir. Boylelikle NSKBA’I1 hastalarin dinamik dengesi ve
postiiral kontrolii azalmaktadir (Emami ve ark., 2018). NSKBA’li hastalar azalmis
somatosensoryel sistemi kompanse etmek i¢in genellikle alternatif postiiral kontrol stratejileri
gelistirirler. Boylelikle vestibiiler ve gorsel kaynaklara daha fazla odaklanirlar (Radebold ve
ark., 2001). Bu nedenle bu hastalarin vestibiiler ve gorsel sistemleri de degerlendirmelere
katilmal1 ve gelistirilmesi i¢in gerekli adimlar atilmalidir.

Sonu¢ olarak NSKBA’s1 nedeni belli olmayan farkli klinik seyirler gosteren kronik bir
rahatsizliktir. NSKBA’l1 hastalarin kor kas endurans kapasitesi degerlendirilmeli ve tedavi
programina eklenmelidir. NSKBA’l1 hastalarda statik ve dinamik denge degerlendirilmeli ve
bu parametrelerin kétiilestigi durumlarda kor kas enduransi ile baglantili olabilecegi
diistiniilmelidir. Bdoylelikle hastalarin tedavi programlarina kor kas enduransi egzersizleri
eklenerek dengede iyilesme hedeflenebilir.
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ANALYSIS OF CONTRAST-DETAIL (C-D) CURVES ACCORDING TO THE YEAR
OF MANUFACTURE IN DIGITAL MAMMOGRAPHY SYSTEMS

DIJITAL MAMOGRAFI SISTEMLERINDE KONTRAST-DETAY (C-D)
EGRILERININ URETIM YILLARINA GORE ANALIZi
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Meme kanserinin erken evrede saptanmasi tedavi sansini biiyiik Ol¢lide artirmaktadir.
Gilinlimiizde, dijital mamografi sistemleri, meme kanserini tespit etmek igin yaygin olarak
kullanilmakta olup mamografi sistemlerinin kullanildig1 stire boyunca yiiksek performansta
caligmas1 beklenmektedir. Kontrast-Detay (C-D) analizi, goriintiileme sistemlerinin
performansini degerlendirmek i¢in gerceklestirilen onemli kalite kontrol testlerinden biridir. Bu
calisma, farkl: tiretim tarihlerine sahip mamografi sistemlerinin C-D egrilerini analiz etmek ve
karsilagtirmak amaciyla yapilmistir. Analiz, dérdii IMS Giotto ve ikisi Siemens Mammomat
Inspiration olmak {izere altt mamografi cihazinda 40 mm pleksiglas (PMMA) plakasi ile
CDMAM 3.4 fantom kullanilarak gergeklestirilmistir. Otomatik Isinlama Kontrol (AEC)
modunda (IMS Giotto i¢in standart mod, Siemens Mammomat Inspiration i¢in grid modu
(normal dose, grid in, segmentation off )) her bir mamografi sisteminden sekiz fantom
goriintlisti alindi. Fantom gortintiileri, fantomla birlikte verilen CDMAM 3.4 yazilimi (stirim
2.2.8) ile otomatik olarak degerlendirildi. IMS Giotto i¢in, 0.1 mm, 0.25 mm ve 0.50 mm detay
caplarinda esik altin kalinliklar1 (um) sirasiyla, 1.005 pm + 0.11 (cov = % 11), 0.225 + 0.01
(cov =% 4.5) ve 0.095 = 0.01 (cov= % 10.5). Siemens Mammomat Inspiration i¢in 0.1 mm,
0.25 mm ve 0.50 mm detay caplarinda esik altin kalinliklar1 arasindaki farklar sirastyla % 2, %
9 ve % 20 olarak bulundu. Sonug olarak, tespit edilen esik altin kalinliklar1 kalite kontrol
protokollerinde 6nerilen kabul edilebilir seviyeyi karsilamis ve tiretim yilina gére kademeli bir
degisim gdzlenmemistir.

Detection of breast cancer at an early stage greatly increases the chances of treatment. Because
digital mammography systems have become a prevalent technique for detecting breast cancer,
they must operate high-performance at all times. Contrast-Detail (C-D) analysis is one of the
major quality control tests performed to evaluate the performance of imaging systems. This
study was carried out to analyze and compare the C-D curves of mammography systems which
have different manufacturing date. Analysis was carried out using the CDMAM 3.4 phantom
with 40 mm plexiglas (PMMA) plate on six mammography devices, four of which are IMS
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Giotto and two are Siemens Mammomat Inspiration. Eight phantom images were obtained from
each mammography equipment in Automatic Exposure Control (AEC) mode which was
standard mode for IMS Giotto, and grid mode (normal dose, grid in, segmentation off ) for
Siemens Inspiration. Phantom images were automatically evaluated with the CDMAM 3.4
software which was delivered with phantom (version 2.2.8). The threshold gold thicknesses
(um) of IMS Giotto for 0.1 mm, 0.25 mm, and 0.50 mm detail diameters were 1.005 pm £+ 0.11
(coefficient of variation (cov) =11 %), 0.225 + 0.01 (cov =4.5 %), and 0.095 £ 0.01 (cov=10.5
%), respectively. The differences between the threshold gold thicknesses at 0.1mm, 0.25 mm,
and 0.50 mm detail diameters were found to be 2 %, 9 %, and 20 %, respectively for Siemens
Mammomat Inspiration. As a result, the detected threshold gold thicknesses met the acceptable
level suggested in quality control protocols, and no gradual change was observed according to
the year of manufacture.
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EFFECT OF USING ANTI-SCATTER GRID ON MODULATION TRANSFER
FUNCTION IN DIGITAL MAMMOGRAPHY SYSTEMS

DIJITAL MAMOGRAFI SISTEMLERINDE SACILMA-ONLEYICI GRID
KULLANIMININ MODULASYON TRANSFER FONKSiYONUNA ETKIiSi

Melike KAYA KARAASLAN

PhD. istanbul il Saghk Miidiirliigii, Biyomedikal Miihendisligi,
ORCID: 0000-0001-9078-8468
Ozet

Modiilasyon transfer fonksiyonu (MTF), uzaysal frekansin bir fonksiyonu olarak bir
goriintiileme sisteminin kontrastinin bozulmasinin 6l¢iimii olup, sistemin ¢oziiniirliigini
frekans uzayinda tanimlayan onemli bir kalite kontrol parametresidir. MTF 6l¢limiiniin
metodolojisi, ¢esitli uluslararasi kalite kontrol ve performans protokollerinde detayli
aciklanmistir ve Uluslararasi Elektrik Komisyonu (IEC) ile diger protokoller, MTF'yi dl¢erken
sacilma Onleyici gridin kaldirilmasini 6nermektedirler. Ancak, MTF o6l¢iimlerinin gridli mi
yoksa gridsiz mi yapildig literatiirdeki her calismada net olarak belirtilmemektedir. Bununla
birlikte, MTF 6l¢iim geometrisinin ayrintili olarak bilinmesi, 6zellikle goriintiileme sistemlerini
birbirleri ile karsilastirirken 6nemli olmaktadir. Bu c¢alismada, goriintiileme sistemlerinde
kullanilmakta olan sa¢ilma Onleyici gridin MTF o6l¢timii tizerindeki etkisinin belirlenmesi
amaglanmistir. Calismada, ti¢ farkli Fujifilm Amulet Innovaality dijital mamografi sisteminin
MTF egrileri 1 mm kalinliginda bir tungsten plaka kullanilarak gridli ve gridsiz olarak
Ol¢iilmiigtiir. Elde edilen ham plaka goriintiileri ImageJ yaziliminda COQ eklentisi ile edge
degerlendirme teknigi kullanilarak degerlendirilmistir. 0.5 mm™,1.5 mm, 3.0 mm™ ve 6.0 mm-
! uzaysal frekanslarda gridli ve gridsiz olarak elde edilen MTF degerleri arasindaki farklar
strastyla sistem 1 i¢in % 0.3, % 0.9, % 0.6 ve %5.0; sistem 2 i¢in % 2.0, % 4.0, % 3.0 ve % 2.5;
ve sistem 3 icin % 0.3, % 0.6, % 2.0 ve % 0.5 dir. Sonug olarak, gridli ve gridsiz elde edilen
MTF'lerin birbirine olduk¢a yakin oldugu gdézlemlenmis ve genel olarak grid ile hesaplanan
MTF degerleri, grid olmadan elde edilen MTF degerlerinden biraz daha yiiksek olarak tespit
edilmistir.

Anahtar kelimeler: Dijital mamografi, grid, modiilasyon transfer fonksiyonu
Abstract

The modulation transfer function (MTF) is the measurement of the degradation of the contrast
of an imaging system as a function of spatial frequency and a crucial quality control metric that
defines the resolution of the system in the frequency domain. The methodology of MTF
measurement is described in various international quality control and assurance protocols; the
International Electric Commission (IEC) and other protocols recommend removing the anti-
scatter grid while measuring MTF. However, it is not clearly stated in every study in the
literature that MTF measurements were carried out with or without a grid. But, knowing the
measurement geometry in detail is especially important when comparing imaging systems. This
study aims to determine the effect of the anti-scatter grid used in imaging systems on MTF
measurement. In the study, MTF curves of three Fujifilm Amulet Innovality digital
mammography systems were measured with and without the anti-scatter grid using a 1mm thick
tungsten plate. The obtained raw plate images were evaluated in the Image J software with the
COQ plug-in using the edge assessment technique. The differences between the MTF values at
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0.5 mm™*,1.5 mm?, 3.0 mm?, and 6.0 mm* spatial frequencies were found to be 0.3 %, 0.9 %,

0.6 %, and 5.0 % for system 1; 2.0 %, 4.0 %, 3.0 %, and 2.5 % for system 2; and 0.3 %, 0.6 %,

2.0 %, 0.5 % for system 3, respectively. In conclusion, MTFs obtained with and without an

anti-scatter grid were observed to be quite close to each other; additionally, MTF values

generally determined with an anti-scatter grid were slightly higher than the MTF values
obtained without the grid.

Keywords: Digital mammography, anti-scatter grid, modulation transfer function
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PLASMA ETCHING OF ALUMINUM OXIDE USED IN MICROELECTRONICS
DEVICE FABRICATION

MiKROELEKTRONIK FABRIKASYONDA KULLANILAN ALUMINYUM
OKSITLER ICIN PLAZMA ASINDIRMA YONTEMI

Arif Kivan¢ USTUN

Dr. Ogretim Uyesi, Tekirdag Namik Kemal Universitesi, Corlu Miihendislik Fakiiltesi,
Elektrik-Elektronik Miihendisligi Boliimii, 0000-0002-9336-7930

Ozet

Metal oksit filmler, tipik olarak bir metal ve bir oksidin kombinasyonlari seklinde bilesiklerdir
(A1203, TiO2, ZnO, and Ta205). Yiiksek sicakliktaki siiper iletkenlik, ferroelektriklik,
ferromanyetizma, piezoelektriklik ve yari iletkenlik gibi 6zellikler, metal oksit filmlerin belli
basli oOzellikleridir. Bunun da yardimiyla, mikroelektronik fabrikasyonlarindaki birgok
uygulamada kullanilan metal oksit filmler uzun yillardir kullanilagelmistir. Plazma agindirmasi,
elektriksel olarak yiiklenmis elektrotlardan olusan kafes bdlmede meydana gelen farkli
yontemlerle (ayrisma, yogunlasma) yogun bir plazma elde edilmesini saglayan agindirma
tekniklerinden biridir. Diger asindirma yontemlerine (Plazma olmayan asindirma veya 1slak
asindirma) gore avantajli olan asindirma islemini etkilemeden istenildigi zaman kolayca
baslayip durabilmesi tekrarlanabilir bir yontemdir. Plazma asindirmasi ile anizotropi (alttan
kesmenin de olmadig1 varsayilarak) kullanilarak ¢ok kiiclik 6zelliklerin elde edilebilmesini
saglar. Bu nedenle, plazma asindirma, yari iletkenler, metaller, silisitler, yalitkanlar ve
dielektrikler dahil olmak lizere ¢ok gesitli malzemeleri asindirmak i¢in kullanilabilir. Metal
oksitler i¢erisinde alliminyum oksit, ¢esitli endiistrilerde kendine has 6zelliklerinin gesitliligi,
yiiksek erime noktasi, sertligi ve aliiminyum meydana getirme kapasitesi nedeniyle 6zellikle
son yillarda tercih edilen bir maddedir. Bu c¢alismada, aliiminyum oksidin asindirma
mekanizmas1 ve asindirma parametreleri kapsamli bir sekilde incelenmistir. Genel olarak
aliminyum oksit i¢in daha diisiik asindirma oranlari mevcut olmasi1 dezavantajina ragmen,
aliminyum oksit i¢in istenen asindirma kalitesinin bir dizi sistem parametresini (hazne tasarimi
(chamber design), kaynak giicii (source power), ongerilim giicli (bias power), gaz karisimi
(mixture of gases), basing seviyesi (pressure level)) belli oranlarda ayarlayarak kolayca elde
edilebilecegini 6zetlemektedir.

Anahtar kelimeler: Metal oksit filmler, aliiminyum oksit, plazma asindirma,
mikrofabrikasyon

Abstract

Metal oxide films are the compounds that are typically combinations of a metal and an oxide
such as Al203, TiO2, ZnO, and Ta205. High-temperature superconductivity, ferroelectricity,
ferromagnetism, piezoelectricity, and semi conductivity are several properties of metal oxide
films. Within the help of these properties, metal oxide films having many applications in
microelectronics device fabrication have been used for many years. Plasma etching is one of
etching processing techniques that enables a dense plasma by different methods (dissociation,
ionization, etc.) in an electrically charged electrodes within a chamber. It is a reproducible
method to start and stop easily for any time without affecting the etch process, which is also
advantageous compared to other etching methods (e.g., non-plasma etching and wet etching).
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It provides that tiny features can be obtained by using the anisotropy (namely no undercutting)

with plasma etching. Therefore, plasma etching can be used to etch a wide variety of materials,

including semiconductors, metals, silicide, insulators, and dielectrics. Within the metal oxides,

aluminum oxide is a preferred substance, especially in recent years, due to its variety of special

features in various industries, high melting point, hardness, and capacity to generate aluminum.

In this work, the etching mechanism of aluminum oxide and etching process parameters were

extensively studied. It summarizes that the desired etching quality for aluminum oxide can be

easily achieved by adjusting a number of system parameters (chamber design, source power,

bias power, mixture of gases, pressure level) despite the drawbacks of generally receiving lower
etch rates for aluminum oxide.

Keywords: Metal oxide films, aluminum oxide, plasma etching, microfabrication
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THE EFFECT OF HIGH AND LOW DOSE FRUCTOSE CONSUMPTION ON
SERUM GLUCOSE AND OXIDATIVE STRESS PARAMETERS IN RATS

YUKSEK VE DUSUK DOZ FRUKTOZ TUKETIMININ SICANLARDA SERUM
GLUKOZ VE OKSIDATIF STRES PARAMETRELERINE ETKISi
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Ozet

Son yillarda bir¢ok besine eklenen sekerlerle birlikte giinliik fruktoz alimi 6nemli miktarda
artmig ve fruktozun asir1 tiikketiminin metabolik hastaliklarla yakindan iligkili oldugu
gosterilmistir. Fruktozun oksidatif stresi uyardigi bunun da proinflamatuar mediatdrlerde artisa
neden oldugu bilinmektedir. Ancak fruktoz ile saglik iligkisini inceleyen c¢aligsmalarin sinirlt
olmas1 ve kullanilan fruktoz miktarlarinin ¢cogunlukla yiiksek miktarlarda olmasi nedeniyle
fruktozun saglik iizerindeki etkileri hakkinda yorum yapmak giiglesmektedir.Bu c¢alismada;
sicanlarda, yiiksek ve diisiik doz fruktoz tiikketiminin metabolik olarak kan glukoz, ve oksidatif
stres iizerine etkisinin incelenmesi amaglanmistir. Otuz adet Spraque Dawley erkek sigan (12-
16 haftalik, 250-300 g) rastgele 3 gruba ayrilmistir. (K: Kontrol; DF: %20 fruktoz grubu; YF:
%60 fruktoz grubu). Sicanlar 48 saat aglig1 takiben 24 saat boyunca igme suyu yerine % 20 ve
% 60’luk fruktoz ¢ozeltisi ile beslenmistir. 72 saati takiben genel anestezi (ketamin+ksilazin)
altindaki tiim si¢anlar sakrifiye edilmis ve abdominal aortadan kan Ornekleri alinmistir.
Fruktozun kan glukozu ve oksidatif stres iizerine etkisini arastirmak i¢in serum 6rneklerinde
ticari kit kullanilarak glukoz, total antioksidan status (TAS) ve total oksidan status (TOS)
seviyeleri ELISA yontemi ile incelenmistir. Oksidatif stres indeksi (OSI) ise, TAS ve TOS
degerleri kullanilarak hesaplanmistir. Tiim fruktoz gruplarinda serum glukoz diizeyi K grubuna
gore artarken, YF grubunda istatiksel olarak anlamli diizeye ulastigi goriilmiistir (P <0,05).
Yiiksek fruktoz alimim takiben serum TAS diizeyinde istatiksel olarak anlamli azalma
goriliirken (P<0,01), serum TOS diizeyinde istatiksel olarak anlamli artis tespit edilmistir (P<
0,001). OSI degerinde ise hem DF hem YF grubunda K grubuna kiyasla anlamli1 diizeyde artis
goriilmustlir (sirayla, P< 0,01, P< 0,001). Bu calismada deneysel akut fruktoz modeli
olusturulmus sicanlarda fruktozun oksidatif stres lizerine 6nemi belirlenmistir. Sonu¢ olarak,
ozellikle yiiksek fruktoz tiiketiminin oksidatif strese yol agmasi fruktozun hasarlayici etkisinin
nedeni olabilecegini diisiindiirmektedir.

Anahtar Kelimeler: Fruktoz, Antioksidan, Oksidan, Glukoz
Abstract

In recent years, daily fructose intake has increased significantly with added sugars in many
foods, and it has been shown that excessive consumption of fructose is closely related to
metabolic diseases. It is known that fructose stimulates oxidative stress, which causes an
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increase in proinflammatory mediators. However, it is difficult to comment on the effects of
fructose on health due to the limited number of studies examining the relationship between
fructose and health, and the high amounts of fructose used. The aim of this study was to
investigate the effects of high and low dose fructose consumption on metabolically blood
glucose and oxidative stress in rats. Thirty Spraque Dawley male rats (12-16 weeks old, 250-
300 g) were randomly divided into 3 groups. (C: Control; LF: %20 fructose group; HF: %60
fructose group). After fasting for 48 hours, rats were fed with %20 and %60 fructose solution
instead of drinking water for 24 hours. After 72 hours, under general anesthesia
(ketamine+xylazine) all rats were sacrified and blood samples were taken from the abdominal
aorta. In order to investigate the effect of fructose on blood glucose and oxidative stress, in
serum samples glucose, total antioxidant status (TAS) and total oxidant status (TOS) levels
were analyzed by ELISA method using a commercial kit. Oxidative stress index (OSI) was
calculated using TAS and TOS values. While serum glucose level increased in all fructose
groups compared to the C group, it was found to be statistically significant in the HF group (P
<0.05). After high fructose intake, a statistically significant decrease was observed in serum
TAS level (P<0.01), and a statistically significant increase was found in serum TOS level
(P<0.001). On the other hand, there was a significant increase in OSI values in both LF and HF
groups compared to the C group (respectively, P<0.01, P<0.001). In this study, the importance
of fructose on oxidative stress was determined in rats with an experimental acute fructose
model. In conclusion, the fact that especially high fructose consumption causes oxidative stress
suggests that fructose may have a damaging effect.

Keywords: Fructose, Antioxidant, Oxidant, Glucose
1. GIRIS

Gegmiste daha ¢ok meyve ve bal gibi dogal kaynaklardan fruktoz alimi saglanirken son
yillarda bir¢cok besine eklenen sekerlerle birlikte giinliikk fruktoz alimi 6nemli miktarda
artmistir. Fruktoz esas olarak diyet sekeri olarak tiiketilir (6rnegin sukroz veya yiiksek
fruktozlu musir surubu) ve fruktozun asir1 tiiketimi metabolik hastaliklarla yakindan
iligkilidir. Yiiksek fruktozlu diyetle beslenen sicanlarda metabolik parametreler
bozulmaktadir (Schulze vd 2004).

Glikoz ile fruktozun farkli metabolizmalara sahiptir (Gaby 2005). Fruktoz, bagirsak
hiicrelerine kolaylastirilmis difiizyon ile glukoz transporter (GLUT)-5 araciligiyla
tasinmaktadir. Bu tasinma sodyum bagimli olmadigi igin enerji gereksinimi
bulunmamaktadir. Bagirsak hiicresine giren fruktoz, enterositin bazolateralinde bulunan
GLUT-2 tasiyicilari ile dolasima katilmaktadir. Enterosit iginde fruktoz hem laktata hemde
trioz fosfatlar tizerinden glikoza ¢evrilmektedir. Dolasima katilan fruktoz karacigere gelerek,
insiilinden bagimsiz bir sekilde GLUT-2 yoluyla hepatositlere tasinir (Feinman ve Fine
2013). Glikoz metabolize olurken fosfofruktokinaz hiz kisitlayici olarak gérev alir. Fruktozda
bu durum farkli olup, glikolize girmeden fruktokinaz ile fosforillenmekte ve glikokinazin
aksine fruktokinaz insiilin tarafindan diizenlenememektedir. Bunun sonucu fruktoz dogrudan
glikolitik yola katilmaktadir. Fruktoz metabolize olurken diizenlenemedigi i¢in glikoliz
irlinleri olan yag asitlerinin olusumu artmaktadir. Yag asitlerinde gerceklesen artmis sentez
ile dolagimda bulunan yag asitleri ve depo yaglar artmaktadir. Bununla birlikte adipoz doku
disinda lipotoksisite gelisip, artmis yag asitlerinin insiilin duyarlilig1 azalabilir (Neilson
2007).

Fruktoz dogal kaynaklardan ve giinliik alinmasi gereken miktar1 ideal sinirlarda tutuldugunda
saglik iizerinde olumsuz etkiler olugturmayabilir. Son yillarda besinlere eklenen fruktoz ise
metabolik hastaliklara neden olabilmektedir (Forshee vd 2007). Artmis fruktoz tiikketimi
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sonucu gelisebilecek olumsuz metabolik hastaliklarin zemininde, hangi hiicresel ve
molekiiler mekanizmalar iizerinde toksisite olusturdugu ise netlik kazanmamistir. Bu nedenle
son yillarda yapilan ¢alismalarda fruktozun, 6zellikle tiiketim miktarina gore hiicresel olarak
hasar olusturmasi ilgi odagi haline gelmistir. Yapilan bir calismada saglikli ve normal beden
kitle indeksine sahip bireylerin fruktoz tiiketimi glikoz tiiketimi ile kiyaslandiginda, akut faz
proinfalamatuar belirte¢ olan hs-CRP diizeyini anlamli olarak arttirdig1 bulunmustur (Jameel
vd 2014). Yapilan hiicresel ve deney hayvanlar1 ¢alismalarinda, fruktozun oksidatif stresi
arttirdigi ve bunun sonucunda proinflamatuvar mediatorlerde artisa sebep olabilecegi
gosterilmistir. Boylece elde edilen bilgiler ile fruktozun hiicresel strese, ATP nin azalmasina
ve oksidatif strese yol actigi tespit edilmistir (Cirillo vd 2009) ve fruktoz ile saglik iliskisini
inceleyen insan c¢alismalarmin smirlt olusu, ¢alismalarda kullanilan fruktoz miktarlarinin
cogunlukla ¢ok yiiksek miktarlarda olmasi, fruktozun insan sagligi iizerindeki etkileri
hakkinda yorum yapmay1 giiclestirmektedir. Bu bilgi 1s181nda, literatiiriin bu konuda eksikligi
dogrultusunda; bu ¢aligmada, yiiksek ve diisiik doz akut fruktoz tiiketiminin kan glukoz, ve

oksidatif stres lizerine etkisinin incelenmesi amaglanmistir.

2. YONTEM

Bu calisma 15.12.2022 tarih ve 2022/09 sayili Pamukkale Universitesi Tip Fakiiltesi Deney
Hayvanlar1 Yerel Etik Kurulu tarafindan onaylanmistir. 30 adet Spraque Dawley erkek sicanlar
(12-16 haftalik 250-300 g) standart sartlar altinda havalandirmali, 12 saatlik aydinlik—karanlik
siklusu bulunan, %50 nem ve sabit 1s1l1 labaratuvar odalarinda, 6zel hazirlanmis kafeslerde
tutularak ve veteriner hekim kontrolii altinda bakilmistir. Sicanlar rastgele 3 gruba ayrilmistir.

K Grup (Kontrol, n=10): Siganlarin herhangi tedavi uygulanmamistir.

DF Grup (%20 fruktoz grubu, n=10): 48 saat aghig1 takiben si¢anlar, 24 saat boyunca su
yerine %20 fruktoz ¢ozeltisi ile beslenmistir.

YF Grup (%60 fruktoz grubu, n=10): 48 saat aglig1 takiben siganlar, 24 saat boyunca su
yerine %60 fruktoz ¢ozeltisi ile beslenmistir.

72 saati takiben tiim si¢anlarin siganlar genel anestezi (90 mg/kg ketamine hydrochloride+10
mg/kg %?2’lik xylazine hydrochloride) altinda dekapitasyon ile sakrifiye edilmis ve kanlar
abdominal aortadan alinarak santrifiij edilmistir. Elde edilen serum ornekleri ¢alisma giiniine
kadar -80 °C derin dondurucuda saklanmustir.

Fruktoz tiiketimin kan glukoz ve oksidatif stres iizerine etkisini aragtirmak ig¢in serum
orneklerinde ticari kit kullanilarak Glukoz (Cat.No E1623Ra, BT Lab), total oksidan-
antioksidan (TAS-TOS) (Rel Assay Diagnostic, Tiirkiye) seviyeleri ELISA ydntemi ile
incelenmis ve sonuglar sirastyla pg/mL, umol Trolox Eqv/L ve pmol H.0. Eqv/L olarak ifade
edilmistir.

Calismada genis etki biyiikligi (f= 0,7) elde edilecegi varsayilarak yapilan gii¢ analizi
sonucunda, en az 10 sican kullanildiginda (her grup icin en az 8 sican) %95 giivenle %80 gii¢
elde edilebilecegi hesaplanmistir. Deney siirecinde sicanlarin 6liim, ¢alisma sonuglarin
etkileyecek diizeyde hastalanma vb sebeplerle ¢alismadan ¢ikarilabilme ihtimallerine kars1 her
gruba 2 sigan eklenerek her grup i¢in 10, toplamda 30 siganla ¢alismaya baslanmasina karar
verilmistir. Veriler SPSS 21.0 paket programiyla analiz edilmistir. Sayisal degerler ortalama +
standart sapma olarak verilmistir. Gruplar arasi sayisal degerlerin karsilastirilmas: Kruskal
Wallis Varyans Analizi (Post hoc olarak Bonferroni diizeltmeli Mann Whitney U testi) testi ile
degerlendirilmistir. P <0.05 istatiksel olarak anlamli olarak kabul edilmistir.

3. BULGULAR
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Serum Glukoz Diizeyinin Belirlenmesi

Serum glukoz diizeyi fruktoz gruplarinda K grubuna gore artarken, YF grubunda istatiksel
olarak anlamli diizeye ulastig1 tespit edilmistir (P =0,036) (Sekil 1).

Glukoz (pg/ml)
T

K DF YF

Sekil 1: Deney gruplarinda serum glukoz diizeyi (Sonuglar Ortalama + standart sapma olarak
verilmistir; n=10, *: P <0.05 diizeyinde K grubundan fark; K: kontrol grubu; DF: %20 fruktoz
grubu; YF: %60 fruktoz grubu).

Serum TAS diizeyi fruktoz gruplarinda K grubuna gore azalirken, YF grubunda istatiksel olarak
anlamli diizeye ulastig1 tespit edilmistir (P =0,002) (Sekil 2).

TAS mmol Trolox Equiv./L

Sekil 2: Deney gruplarinda serum TAS diizeyi (Sonuglar Ortalama + standart sapma olarak
verilmistir; n=10, **: P <0.01 diizeyinde K grubundan fark; K: kontrol grubu; DF: %20 fruktoz
grubu; YF: %60 fruktoz grubu).

Serum TOS diizeyi fruktoz gruplarinda K grubuna gore artarken, YF grubunda istatiksel olarak
anlamli diizeye ulastig1 tespit edilmistir (P =0,001) (Sekil 3).
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Sekil 3: Deney gruplarinda serum TOS diizeyi (Sonuglar Ortalama + standart sapma olarak
verilmistir; n=10, ***: P <0.001 diizeyinde K grubundan fark; K: kontrol grubu; DF: %20
fruktoz grubu; YF: %60 fruktoz grubu).

Serum OSI degerinde ise hem DF hem YF grubunda K grubuna kiyasla anlamli diizeyde artis
gortilmistiir (sirayla, P= 0,01, P=0,001) (Sekil 4).

OSI (arbitary unit)

K DF YF

Sekil 4: Deney gruplarinda serum OSI diizeyi (Sonuglar Ortalama + standart sapma olarak
verilmistir; n=10, **: P <0.01, ***: P <0.001, diizeyinde K grubundan fark; K: kontrol grubu;
DF: %20 fruktoz grubu; YF: %60 fruktoz grubu).

4. SONUC, TARTISMA VE ONERILER

Son yillarda fruktoz tiiketimi oldukc¢a artmistir. Artan fruktoz tiiketimi kilo alimi, viseral
yaglanma, dislipidemi, oksidatif streste ve insiilin duyarliliginda artma gibi ¢esitli biyolojik
etkilere neden olabildigi bilinmektedir (Fortino vd 2007).

Glinliik ihtiyacin tistiinde beslenme enerji alim1 ve harcanmasi arasindaki dengeyi bozar ve bu
dengesizlik sonucunda adipositlerde biiylime meydana gelmektedir (Su ve Peng 2020). Yapilan
caligmalarda fruktozun lipid profillerini olumsuz olarak etkiledigi gosterilmistir. Fruktoz
tilketiminde artis yag asitleri ile TNF-a seviyesini arttirir ve buna bagli olarak endoplazmik
retikulum indiiklenerek mitokondriyal disfonksiyon ile reaktif oksijen tiirlerinin (ROS) artis1
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oksidatif strese neden olur (Baregamian vd 2009). Ayrica ¢esitli caligmalarda, fruktozun
oksidatif stresi uyararak da proinflamatuar mediatorlerde artisa neden oldugu tespit edilmistir.

Diisiik miktarlarda ve meyve gibi dogal kaynaklardan alinan fruktozun insan saglig iizerine
olumsuz etkileri az olmasina ragmen, eklenmis fruktozun olusturabilecegi olasi olumsuz etkiler
nedeniyle yiiksek fruktozlu misir surubu igeren besinlerin tiiketiminin azaltilmasi yoniinde
ongoriiler bulunmaktadir. Bununla beraber, fruktoz toksisitesinin hiicresel ve molekiiler
mekanizmalar1 tam olarak anlasilamamistir. Son yillarda yapilan ¢alismalarda fruktozun
hiicresel hasarlar olusturmasi ilgi odagi haline gelmistir. Fruktozun c¢esitli etkileri
gosterilmesine ragmen akut diisiik ve yiiksek doz fruktoz tiiketiminin oksidatif stres iizerine
etkilerini gosteren ¢aligsma literatiirde mevcut degildir.

Bu calismada fruktozun glukoz ve oksidatif stres iizerine etkinligi ticari glukoz ve TAS-TOS
kiti yardimiyla ELISA yéntemi ile degerlendirilmistir. Fruktoz tiiketimini takiben glukoz ve
TOS diizeylerinde artig goriiliirken, 6zellikle YF alimini takiben anlamh diizeyde artis tespit
edilmigstir. TAS diizeyi ise fruktoz tiiketimini takiben azalirken, 6zellikle YF alimini takiben
anlamli diizeye ulagmistir. OSI diizeyi ise hem diisiikk hem ytliksek doz fruktoz tiiketimini
takiben anlamli diizeyde artmstir.

Sonug olarak, bu ¢alismada akut fruktozla beslenmenin oksidatif stresi indiikledigi gosterilmis
ve fruktozun hasarlayict etkisinin oksidatif stresi arttirmasindan kaynaklanabilecegi
diistiniilmiistiir. Ayrica bu ¢alismanin, ileriki klinik ve epidemiyolojik ¢alismalara yol gosterici
oldugu kanisindayiz.
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VESTIiBULER HASTALIKLARDA YASAM KALITESININ DEGERLENDIRILMESI
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Ozet

Diinya Saglik Orgiitii tarafindan saglik “sadece hastalik olmamasi degil, fiziksel, psikolojik ve
sosyal iyilik hali” olarak tanimlanmistir. Tan1 ve tedavi yaklagimlarindaki gelismelerin bir
sonucu olarak, pek c¢ok insan kronik hastaliklar veya engellerle birlikte yasamlarini
stirdiirmektedir. Populasyonun morbidite paternindeki bu degisiklik, hastaligin sonuglarinin ve
iyilesme kavraminin yeniden tanimlanmasini gerektirmistir. Saglik, kisinin yasam kalitesinin
tek olmayan ancak cok énemli bir dgesidir. Ozellikle kronik hastaliklarda saglik hizmetinin
amaci, insanlarin yasam kalitelerini korumak ve/veya arttirmaktir. En ¢ok kabul goéren
tanimiyla “Yagam Kalitesi”, bir kisinin hayatindan memnuniyetinin siibjektif degeri olarak
tanimlanabilir. Kisinin siibjektif saglik algisini, psikolojik durumunu, sosyal iliskilerini, fiziksel
durumunu ve fonksiyonel yeterliliklerini kapsar. Saglikla iliskili yasam Kkalitesi ise bir
hastalifin ~ yasam  kalitesi  lizerindeki  fonksiyonel etkilerinin hasta tarafindan
degerlendirilmesidir. Saglikla ilgili yasam kalitesi Ol¢iimleri hasta odaklidir ve klinik
degerlendirme protokoliiniin dnemli bir pargalarindan biridir. Hastaligin ve/veya tedavinin,
saglik ve fonksiyonellik acisindan pozitif ve negatif etkilerini hastanin perspektifinden sunar.
Vestibular hastaliklar vertigo, dizziness ve dengesizlik gibi ¢esitli semptomlara yol acarak
bireyin giinliilk yasam aktivitelerini ve saglikla iligkili yasam kalitesini olumsuz yonde etkiler.
Vestibuler alanda kullanilan, Tirkiye’de veya diger lilkelerde psikometrik esaslara dayali
gelistirilmis ¢ok sayida yasam kalitesi degerlendirme Olgegi bulunmaktadir. Bu bildiride
vestibiiler hastaliklara yaklagimda kullanilan yasam kalitesi Olgeklerinin ve ozelliklerinin
sunulmasi amaglanmistir.

Anahtar Kelimeler: vestibuler hastaliklar, vertigo, dengesizlik, yasam kalitesi dlgekleri.
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YASLI POPULASYONDA VESTIBULO-OKULER REFLEKSIN
DEGERLENDIRILMESI

Basak Mutlu!, Sidika Cesur?, Ahmet Mutlu?3, Mahmut Tayyar Kalcioglu??

listanbul Medeniyet Universitesi, Saghk Bilimleri Fakiiltesi, Odyoloji Boliimii, Istanbul,
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3Goztepe Prof. Dr. Siilleyman Yalc¢in Sehir Hastanesi, Kulak Burun Bogaz Hastaliklar:
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Ozet

Amag: Vestibiilo-okiiler refleks, basin hareketleri sirasinda ¢evrenin sabit ve net bir sekilde
goriilmesini saglar. Bu ¢calismanin amaci, spesifik bir vestibiiler patoloji tanis1 almamis 60 yas
iistii bireylerde vestibiilo-okiiler refleksin degerlendirilmesidir.

Yontemler: Katilimcilara bilateral lateral ve vertikal semisirkiiler kanallarda video bas savurma
testi, vestibiiler sikayetlerin varligin1 degerlendirmek i¢cin Bas Donmesi Engellilik Envanteri ve
Avrupa Vertigo Degerlendirmesi 6l¢ekleri uyguland.

Bulgular: Arastirma 103 katilimci (75 erkek, 28 kadin; yas ortalamasi 69,35+7,41) ile
gerceklestirildi. Yas, sol lateral semisirkiiler kanal vestibulo-okuler refleks kazanci (r =—0.267,
p =0.007), sag lateral (r =—0.204, p = 0.039), sol lateral (r =—0.308, p =0.002) ve sag anterior
(r =—0.283, p = 0.004) semisirkiiler kanal bas savurma manevralari sirasinda olusan diizeltici
sakkad varligi ile negative yonde zayif bir korelasyon gosterdi. Cinsiyet ile diizeltici
sakkadlarin varlig1 arasinda anlamli bir iliski bulunmadi (p > 0.05). Vestibulo-okuler refleks
kazanglarinin sol lateral, sol anterior ve sag posterior kanallarda kars1 tarafa gore daha yiiksek
oldugu belirlendi (p<0.005).

Sonug: 60 yas iistii popiilasyonda yas arttikca sadece sol lateral kanal vestibiilo-okiiler refleks
kazanglar1 azalmaktadir. Sol lateral, sag posterior ve sol anterior semisirkiiler kanallarin
vestibiilo-okiiler refleks kazancglar1 sirasiyla sag lateral, sol posterior ve sag anterior
semisirkiiler kanallardan daha fazladir.

Anahtar kelimeler: vestibiilo-okiiler refleks, video bas savurma testi, yaslilar, diizeltici
sakkadlar
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INVESTIGATION OF THE RELATIONSHIP BETWEEN THE RESULTS OF
FUNCTIONAL MOVEMENT SCREEN AND HANDGRIP STRENGTH AND CORE
ENDURANCE IN 11-14 YEAR-OLD AMATEUR FOOTBALL PLAYERS

11-14 YAS AMATOR FUTBOLCULARIN FONKSiYONEL HAREKET TARAMASI
SKORLARI iLE EL KAVRAMA KUVVETIi VE CORE KUVVET DAYANIKLILIGI
ARASINDAKI ILISKININ INCELENMESI
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Ozet

Bu arastirmanin amaci gen¢ amator futbolcularda fonksiyonel hareket taramasi1 (FHT) skorlari
ile el kavrama kuvveti ve core kuvvet dayanikliligi arasindaki iligkinin belirlenmesidir.
Arastirmaya yagslart 11-14 arasinda degisen 28 amator futbolcu dahil edildi. Katilimcilarin
demografik Ozellikleri belirlendikten sonra 7 asamadan olusan (derin ¢omelme, yiiksek
adimlama, tek ¢izgi lizerinde lunge hareketi, omuz mobilitesi, aktif diiz bacak kaldirma, gévde
stabilitesi-sinav ve rotasyon stabilitesi) FHT test bataryasi uygulanmistir. Ayrica katilimcilara
core kuvvet dayanikliligi i¢in plank testi yapildi ve sag-sol el kavrama kuvveti testi uygulandi.
Verilerin normal dagildig: belirlendi ve FHT skoru ile plank siiresi ve el kavrama kuvveti
arasindaki iliskinin belirlenmesi i¢in Pearson Korelasyon Testi yapildi. Arastirmada
katiimcilarin FHT skorlart ile plank siiresi ve el kavrama kuvvetleri arasinda farklilik
bulunmadi (p>0.05). Demografik 6zellikler bakimindan incelendiginde yas, boy, kilo ile FHT
skoru arasinda anlamli farklilik yoktu (p>0.05). Fakat boy ve kilo ile sag-sol el kavrama kuvveti
arasinda pozitif yonli yiiksek iliski vardi (rsag=0.660, psag=0.000, rsol=0.658, psol=0.000).
Geng amator futbolcularda FHT skorlar ile core kuvvet dayanikliligi ve el kavrama kuvveti
arasinda herhangi bir iligki tespit edilmemistir.

Anahtar kelimeler: Fonksiyonel hareket taramasi, FHT, futbol, el kavrama kuvveti, core
kuvveti

Abstract

The aim of this study is to determine the relationship between functional movement screen
(FHT) scores and hand grip strength and core strength endurance in young amateur football
players. 28 amateur football players aged 11-14 were included in the study. After the
demographic characteristics of the participants were determined, the FHT test battery consisting
of 7 stages (deep squat, high stepping, lunge on a single line, shoulder mobility, active straight
leg raise, trunk stability-push-up and rotation stability) was applied. In addition, plank test was
performed for core strength endurance and right-left hand grip strength test was applied to the
participants. It was determined that the data were normally distributed, and Pearson Correlation
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Test was performed to determine the relationship between FHT score, plank time and hand grip
strength. In the study, no difference was found between the participants’ FHT scores, plank
duration and hand grip strength (p>0.05). When examined in terms of demographic
characteristics, there was no significant difference between age, height, weight, and FHT score
(p>0.05). However, there was a high positive correlation between height and weight and right-
left hand grip strength (rright=0.660, pright=0.000, rleft=0.658, psol=0.000). No relationship
was found between FHT scores and core strength endurance and hand grip strength in young
amateur football players.
Keywords: Functional movement screen, FHT, football, hand grip strength, core strength
1. GIRIS
Fonksiyonel Hareket Tarama (FHT) testi, temel hareket modellerinin (desen, patern) kalitesini
ve yan yana sinirlamalar1 ve hareket asimetrilerini degerlendirmek i¢in kullanilan bir tarama
aract olarak tanimlanmistir (Minthorn, Fayson, Stobierski, Welch, & Anderson,
2015). FHT'nin hazirlanmasinda amag¢ klinik, tanisal bir ara¢ olmamasidir. Mevcut agri
sikayeti veya kas-iskelet yaralanmasi olmayan kisilerde hareket performansini yedi temel
hareket modelinde degerlendirmek i¢in gelistirilmistir. FHT deki yedi temel hareket; derin
comelme, yiiksek adimlama, tek cizgide one hamle, omuz hareketliligi, aktif diiz bacak
kaldirma, govde stabilite sinavi, rotasyon stabilitesidir (Aka, Yilmaz, Aktug, Akarcesme, &
Altundag, 2019; Cook, Burton, Hoogenboom, & Voight, 2014a, 2014b; Cook, Burton, Kiesel,
Rose, & Brynt, 2010). Bu hareket modelleri, bireylerin agr1 veya kompanzasyon olsun ya da
olmasin performansina bagl olarak 0 en diisiik, 3 en yliksek olacak sekilde puanlanir. Test
sonucundan hareketler testlerin kurallarina uygun sekilde yapilmasi sonucunda en yiiksek elde
edilen puan 21°dir. Bu testte elde edilen toplam bilesik puanlar 14 puan veya daha diisiik olmasi1
ve bilatereal olarak degerlendirilen testler sonucunda asimetriler hakkinda bilgi vermekle

birlikte, sporcularda artan yaralanma risk faktorleri olarak degerlendirilmistir (Majewska et al.,
2022).

Ergenlik doneminde fiziksel degerlendirmeler, elit ve elit-alti performans arasinda ayrim
yapabilmesi ve ergenlik doneminde bir sporcunun performans diizeyi ve gelecekteki potansiyeli
hakkinda bilgi vermesi sebebiyle onem arz etmektedir. Ergenlik doneminde bireyler, geng
sporcularin fiziksel performansinin degerlendirilmesini ve antrenman recetesini karmasik bir
slire¢ haline getiren iskelet, ndroendokrin ve cinsel olgunlagma gelismeleri yasarlar. Her bireyin
olgunlagma i¢in zamanlamasi ve temposu degiskenlik gosterir. Bu sebeple ergenlik déneminde
sporcularin biyolojik yaslar1 ¢cok farklilik ortaya ¢ikabilmektedir (Portas, Parkin, Roberts, &
Batterham, 2016).

Bircok spor bransinda oldugu gibi futbol bransinda da kuvvet, sportif uygulamalarin temelinde
yer almaktadir. Sporcunun gelisimini etkileyen, genellikle de sinirlayan etkenlerin basinda
genel kuvvet seviyesinin akranlarina gore diisiik olmasi degerlendirilmektedir (T. Bompa &
Carrera, 2015; T. O. Bompa & Buzzichelli, 2019). Literatiir incelendiginde, el kavrama kuvveti
ile viicut kas kuvveti arasinda iligki olmasiyla birlikte genel kas kuvveti ve genel saglik
degerlendirilmelerinde bir arag olarak kullanildig1 goriilmektedir (McGee & Mathiowetz, 2003;
Norman, Stobdus, Gonzalez, Schulzke, & Pirlich, 2011). Kor, st ve alt ekstremite
hareketliligini saglayan, mevcut kuvveti ekstremitelere verimli sekilde aktaran, disaridan gelen
kuvvetlerin yaratmis oldugu streslere karsi omurgayi, gogiis kafesini ve pelvisin mevcut
konumunu koruya merkez bolgedir. Bu bolge ayrica giinliik biyolojik islevlerde onemli bir rol
oynamaktadir. Karm boslugunda i¢ organ basincini yaratir, i¢ organlari yerinde tutar ve havanin
akcigerlerden atilmasina yardimci olur (Kamis, Pekel, & Aydos, 2018).
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Merkez bolge dayanikliligi, uygun hareket ve alt ekstremite yaralanmasinin 6nlenmesi i¢in

gereklidir. Ek olarak, Fonksiyonel Hareket Taramas1 skoru, yaralanma riskini tahmin etmek

icin viicut hareket modellerini degerlendiren bir aragtir (Fallahasady, Rahmanloo, Seidi, Rajabi,
& Bayattork, 2022).

Yapilan gozlemler sonucunda 11-14 yas grubu futbolcularda temel hareket desenlerinde
(model) eksikliklerin oldugu gozlemlenerek bu calisma planlanmigtir. Bu dogrultuda
arastirmanin amaci gen¢ amator futbolcularda fonksiyonel hareket analizi (FHT) skorlarinin
belirlenmesi ile bu skorlarin el kavrama kuvveti ve core kuvvet dayaniklilig1 arasindaki iligkinin
incelenmesidir.

2. YONTEM

Arastirmanin 6rnekleminin belirlenmesi i¢in yapilan Power Analizinde etki biiyiikliigii en az
0.6 alindiginda en az 22 katilimci katilmasi gerektigi hesaplandi. Bu baglamda, aragtirmaya
yaslar1 11-14 arasinda degisen 28 amator futbolcu dahil edilmistir. Arastirmaya kronik eklem
rahatsizlig1 olan, son 1 yil igerisinde ortopedik bir klinik operasyon geciren ve akut agrisi olan
katilimcilar dahil edilmedi. Katilimcilara arastirma hakkinda bilgilendirmeler yapildi ve
goniillii onam formlar1 kendilerine ve ailelerine imzalatildi. Arastirma Helsinki Bildirgesinde
belirtilen ilkeler dogrultusunda uygulandi.

Yapilan Fonksiyonel Testler:

El kavrama kuvveti élgiimii: Olgiimler 0-100 kg araliginda 6lgiim yapabilen Takei el
dinamometresi ile yapilmistir. Olgiim dncesi dinamometre dlgiim yapilacak sporcunun eline
gore ayarlanmistir. Sporcu ayakta dururken kollar asagi dogru serbest birakildi ve viicut ile
temas etmeden maksimum kuvvetle sitkmasi istendi. Baskin olan ve olmayan eller ile iki farkli
ol¢tim yapilmig ve elde edilen degerler arasindan en iyisi kg olarak kaydedilmistir (Gencer,
[gdir, Temur, Sarikaya, & Seyhan, 2019).

Diiz plank testi: Sporcunun yiiziistii pozisyonda, o6n kol ve dirsekleri bilateral omuz
genisliginde ve ayak parmaklari tizerinde durarak pelvisini kaldirip, boyun, omuzlar, sirt, kal¢a

ve bacaklarin yere paralel diiz bir hat olusturmasi ve bu durusunu korumasi istenmistir (McGill,
Childs, & Liebenson, 1999).

Fonksiyonel Hareket Tarama testi: Katilimcilarin FHT o&lgtimleri, Fonksiyonel Hareket
Tarama test kiti kullanilarak belirlenmistir. Olciimler katilimcilara herhangi bir 1simnma
yaptirtlmadan, viicutlarinin bazal durumlari g6z o©niinde bulundurularak yapilmistir.
Katilimcilar fonksiyonel hareket taramasina baglamadan 6nce testi uygulayan uzman tarafindan
test hakkinda bilgilendirme yapilmistir. Test sirasinda her bir hareketin ii¢ kez tekrarlanmasi
istenmistir. Sporculardan hareketlerin uygulanmasi esnasinda herhangi bir ac1 veya rahatsizlik
durumu olursa bildirmeleri istenmistir. Testten &nce yapilacak hareketler gosterilip
anlatildiktan sonra teste baslatildi. Bu test Gray Cook, Burton ve Hoogenboom (2006a)
tarafindan belirlenen 7 temel parametreden (derin ¢omelme, yiiksek adimlama, tek ¢izgide
hamle, omuz mobilitesi, aktif diiz bacak kaldirma, govde stabilitesi sinavi, rotasyon stabilitesi)
olusur. Ancak FHT kurucular tarafindan 7 temel hareketten birisi olan rotasyon stabilitesi alt
parametresinde c¢ogu kisinin kolay bir sekilde 2 puan almasi ve testin givenirliligini
azaltmasindan dolay1 hareketin daha zor hale getirildigi bir giincelleme yapilmistir (FHT, 2020)
Bu calismada sporculara yapilan mevcut giincellemelerin oldugu yeni tip FHT testi
uygulanmistir. FHT kriterlerine gére sporculara her test i¢in 0-3 arasi bir puan alirken 7 testin
besine (derin ¢okme, engel adimi, tek ¢izgide hamle, omuz hareketliligi, aktif diiz bacak
kaldirma, sinav, gévde rotasyon dengesi) viicudun sol ve sag taraflari i¢in bagimsiz puanlar
verilmistir. Toplam skor 21 puan olarak belirlenmistir. 3 puan, hareketi kusursuz ve agrisiz
tamamlandiginda, hareket agrisiz ancak kiiciik telafi edici paternler ve kompanzasyonlarla
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yapildiginda ve "tatmin edici" olarak kabul edildiginde 2 puan verilmistir. 1 puan, hareketin
talimat verildigi sekilde tamamlanamayacagini gosterirken, hareket yapilirken agr
bildirildiginde 0 puan verilmistir. Her testte 2 puan, yetigkinlerde azaltilmis yaralanma riski i¢in
onemli referans noktasidir. FHT toplam puanini 14 puanin altinda olmasi sakatlanma riskinin
oldugu ifade edilmistir (Butler et al., 2013; O'connor, Deuster, Davis, Pappas, & Knapik, 2011).

Istatistiksel Islemler

Arastirma verileri SPSS (IBM, Chicago, Version 28) programi ile analiz edildi. Verilerin
normallik analizleri Basiklik ve Carpiklik (-1.5-+1.5) degerlerine gore analiz edildi. Verilerin
normal dagildig tespit edildi. Varyanslarin homojenligi Levene testi ile sinandi. Buna gore
FHT skoru ile el kavrama kuvveti ve plank testleri arasindaki iliski Pearson Korelasyon analizi
ile belirlendi. Arastirmada anlamlilik diizeyi 0.05 olarak belirlendi.

3. BULGULAR
Tablo 1 Katihhmcilarin demografik bilgileri

Parametreler x+ss

Yas (y1l) 11.96+0.92
Boy (cm) 155.07+£8.37
Viicut agirligr (kg) 46.07+£7.03

Beden Kitle Indeksi (kg/cm?)  18.87+1.58

Tablo 1°’de katilimcilara ait demografik bilgiler verilmistir. Buna gore katilimcilarin 165
demografik 6zellikleri normal sinirlar igerisindeydi

Tablo 2. Katihmcilarin FHT skorlari ile fonksiyonel testler arasindaki iliski

Parametreler FHT skoru ile iliskisi

Sag el kavrama kuvveti P=.562 r: .114
Sol el kavrama kuvveti  P=.136 r: .289

Plank siiresi P=.145r: .283

Tablo 2°de katilimcilarin FHT skorlar1 ile fonksiyonel testler arasindaki pearson korelasyon
sonuglart analiz edildi. Buna gére katilimeilarin FH skorlari ile sag el kavrama kuvveti (p=.562,
r=.114), sol el kavrama kuvveti (p=.136, r=.289) ve plank siiresi (p=.145, r=.283) arasinda
anlamli bir iliskinin olmadig belirlendi.

4. SONUC, TARTISMA VE ONERILER

Bu ¢alisma, 11-14 yas amator futbolcularin FHT toplam puanlarina gore sag-sol el kavrama
kuvvet degerleri ve plank siireleri arasindaki iliskinin incelenmesi amaciyla yapilmistir.
Futbolcularin toplam FHT puanlart 11,21 olarak belirlenmistir. FHT puanlar incelendiginde
ortalama derin ¢dmelme 1.32, ortalama yiiksek adimlama 1.46, ortalama tek ¢izgide 6ne hamle
1,6, ortalama omuz hareketliligi 2.64, ortalama aktif diiz bacak kaldirma 1.75, ortalama gévde
stabilite sinavi 1.36 ve rotasyon stabilizesinin ortalamasi 1.07 olarak Sl¢iilmiistiir. FHT testine
gore asimetri etkisi incelendiginde asimetrinin anlamli bir etkisinin olmadigr goriilmiistiir
(p>.05). Literatiir, incelendiginde bir¢ok arastirma FHT testinin farkli spor dallarinda, ¢ocuklar
tizerinde kullanildig: belirtilmis ve bu ¢alismalarin sonuglarina gére FHT toplam puanlarinin
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13 ile 16 puan araliginda oldugu tespit edilmistir (Altundag, Aka, Ibis, Akarcesme, & Kurt,

2019; Basar, Bulgan, & Kistak, 2021; Dogan, Savas, & Zorlular, 2018; Portas et al., 2016).

Ancak bizim ¢alismamizda FHT toplam puan ortalamasi 11.21 olarak 6lgiilmiistiir. Bu sebeple

calisma grubumuzda hareket paternlerini norm degerlerin altinda puan aldiklart tespit

edilmistir. Bu sebeple ¢alisma grubumuza temel hareket paternlerinde diizeltici egzersizlere

ihtiyaglar1 olduklar1 sdylenebilir. FHT toplam skorunda yaralanma kritik sinirinin 14 puan

oldugu ve bu puanin altinda bir deger alan sporcularda yaralanma risklerinin yiiksek oldugu
g6z oniinde bulundurulmalidir (Giizel ve Kafa, 2017).

Calismamizda FHT test puanlari ile core bolgesi kassal dayaniklilik testlerinden olan Plank testi
arasinda anlamli bir ilisi olmamasma ragmen, Kurt (2019) gen¢ yiiziiciilerde yaptigi
calismasinda yiiziiciilere uygulanan core egzersizler sonucunda FHT toplam puanlarinin son
testte anlamli olarak arttigini tespit etmistir.

Portas ve arkadaslar1 13 yas grubu erkek futbol oyunculariin toplam FHT skorlarini 12 olarak
belirlemislerdir. Bu yas grubu i¢in FHT testini 3 alt gruba ayirarak hareket i¢in 5 esneklik i¢in
4 stabilite icin 3 puan olarak siiflandirdig1 goriilmektedir (Portas et al., 2016). Bu ¢alismay1
da alt gruplara ayirdigimizda en diigiik puan ortalamalari stabilite i¢eren testler grubunda oldugu
goriilmektedir.

Antrenmanla iliskili fiziksel degisimler her yas grubunda farkli fiziksel degisimlere neden olur.
Amator ve addlesan sporcularda diizenli antrenman sonuglarinin {ist diizey sporculara gore daha
fazla gelisme sagladigi bildirilmistir (Sahin, Doganay, & Bayraktar, 2018). Lloyd ve
arkadaglarinin (2015) U11, U13 ve Ul6 yas gruplarinda yapmis olduklar1 c¢aligmasinda
sporcular yas aldikca FHT toplam skor puanlarinin arttigini, U13 yas gurubunda FHT toplam
skor ortalamasinin 12,5 oldugunu, patlayict kuvvet belirlemeye yonelik tiim performans
testlerinin FHT testlerinden “derin ¢6melme, aktif diiz bacak kaldirma, tek ¢izgide hamle ve
rotasyon stabilitesi” ile iligkili oldugunu tespit etmislerdir.

Literatiir incelendiginde FHT testlerinin fonksiyonel performans testlerini 6ngdérmede onemli
sonuglar verdigi goriilmektedir. Bu nedenle antrendr ve sporcular igin yaralanmalarin
onlenebilmesi ve performansin korunmasi ve gelistirilmesinde FHT testinin uygulanmasi bu
dogrultuda eksiklerin giderilmesi sporculara katki saglayacagi diisiiniilmektedir.
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INVESTIGATION OF COVID-19 WITH SIR BASED MATHEMATICAL MODEL
ON SAME COUNTRIES

COVID-19 UN BAZI ULKELER UZERINDE SIR TEMELLiI MATEMATIKSEL
MODEL iLE iNCELENMESI

Merve ALTINDAG KOMUR, ismail DEMIR

Merve ALTINDAG KOMUR, Canakkale 18 Mart Universitesi, Fen Bilimleri Enstitiisii,
Matematik Boliimii, YL Ogrencisi, 0009-0003-5693-286X
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Ozet

Yakin gecmisteki onemli salginlara bakildiginda bu salginlarin yillar igerisinde giderek arttig1
ve biitlin toplumlar1 etkileyecegi, yillar dncesinden Ongoriilmiistiir. Bu noktada salginlarin
hangi kaynaktan, ne zaman ya da hangi sekilde ortaya ¢ikacagi, tahmin edilememektedir.
Ancak, bu salginlarin siddetini; durumun nasil yonetilecegi ve hangi saglik yonetim araglarinin
kullanilacagi belirleyecektir.31 Aralik 2019 tarihinde, Cin’in Hubei eyaletinin Vuhan sehrinde
baslayan Covid-19 ,12 Mart 2020 tarihinde Diinya Saglik Orgiitii tarafindan biitiin diinyay:
etkileyen pandemi olarak kabul edilmistir. Covid-19 gibi salginlarin vaka sayilarini1 tahmin
etmek zordur fakat hastaligin dinamikleri hakkinda epidemiyolojik olarak elde edilen bilgiler
ile vaka sayisin1 tahmin etmek i¢in modeller gelistirmek miimkiindiir. Ayrica modelleme
caligmalar ile olas1 Oonlemlerin erken alinmasi ve potansiyel 6liimlerin de Oniine gegilmesi
hedeflendiginden matematiksel model caligmalari literatiirde yerini almistir. Bu ¢alismada ise
baz1 iilkelerin en yaygin ¢alisma alanina sahip olan SIR (Susceptable-Infected-Recovered,
Duyarli-Enfekte-Bulagici Olmayan) modeli ve alt kategorilerdeki ¢alismalar incelenmis ve
iilkelerin modelleme karsilastirmalar1 yapilmasi amaglanmistir. Arastirmada tarama yontemi
kullanilmigtir. Bu ¢alisma sonucunda gelecekte ortaya cikabilecek yeni pandemilerde
diinyadaki vaka sayisini daha hizli tahmin etme ve iilkelerin hizli tedbirler alabilmesi agisindan
onem tagimaktadir. Calismamizda Tiirkiye, Italya, Fransa, Japonya, Cin, Suudi Arabistan,
Ispanya iilkelerinin SIR model grafikleri incelenmistir. Sonug olarak resmi veriler ile benzer
desenler olusturulmustur ancak model ¢ok sadelestirildiginde hesaplamalar daha basitlesmekte
ve durum belirsizlikleri azalmaktadir ama kestirim hassasiyeti diismektedir. Daha hassas bir
sekilde modellemek i¢in yeni durum degiskenleri eklenmesi gerekli olmus ve SEIR (maruz
kalan kisiler E: (Exposed)), SEIQR (karantinaya alinma Q: (Quarantined)) gibi yontemlerden
faydalanilarak yapilan ¢aligmalar daha detayli, ayrintili, ger¢ege yakin sonuglar vermistir.

Anahtar kelimeler: Covid-19, SIR, matematiksel model, salgin
Summary

Considering the important epidemics in the recent past, it was predicted many years ago that
these epidemics have been increasing gradually over the years and will affect all societies. At
this point, it cannot be predicted from which source, when or in what way outbreaks will occur.
However, the severity of these outbreaks will determine how the situation will be managed and
which health management tools will be used.March December 31, 2019, started in Wuhan city
of Hubei province, China Covid-19 was recognized as a pandemic affecting the whole world
by the World Health Organization on March 12, 2020. It is difficult to predict the number of
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cases of epidemics such as Covid-19, but it is possible to develop models to predict the number
of cases with epidemiologically obtained information about the dynamics of the disease. In
addition, mathematical model studies have taken their place in the literature because modeling
studies aim to take possible measures early and prevent potential deaths. In this study, the
SIR(Suspicious-Infected-Recovered, Susceptible-Infected-Non-Infectious) model, which has
the most common field of study in some countries, and the studies in the subcategories were
examined and modeling comparisons of the countries were aimed to be made. The screening
method was used in the research. As a result of this study, it is important to estimate the number
of cases in the world faster in new pandemics that may arise in the future and for countries to
take rapid measures. In our study, the SIR model graphs of Turkey, Italy, France, Japan, China,
Saudi Arabia, Spain countries were examined. As a result, similar patterns have been created
with official data, but when the model is simplified too much, the calculations become simpler
and the state uncertainties decrease, but the prediction accuracy decreases. In order to model
more accurately, it was necessary to add new status variables, and studies conducted using
methods such as SEIR (exposed persons E: (Exposed)), SEIQR (quarantining Q: (Quarantined))
have yielded more detailed, detailed, realistic results.

Keywords: Covid-19, SIR, mathematical model, epidemic
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ONE-STEP SOLUTION METHODS OF ORDINARY DIFFERENTIAL EQUATIONS

ADI DIFERANSIYEL DENKLEMLERIN TEK ADIMLI COZUM YONTEMLERI
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Ozet

Diferansiyel denklemler bir ya da birden fazla fonksiyonu ve bunlarin tiirevlerini igeren
denklemlerdir. Tek degiskenli fonksiyonlarin tiirevlerini iliskilendiren diferansiyel denklemlere
ise adi diferansiyel denklemler denir.

Miihendislik ve fizik basta olmak iizere bir¢ok bilim dalinda ortaya ¢ikan problemleri
¢oziimleyebilmek i¢in ilk olarak bu problemleri matematiksel olarak modellemek
gerekir.Modelleme yapildiktan sonra gerekli baslangic ve sinir sartlar1 saglanarak ¢oziimii
ortaya cikaracak fonksiyonlar bulunmalidir.Diferansiyel denklemler, bu tarz matematiksel
problemlerin modellenmesinde ve ¢oziimlenmesinde biiyiik 6neme sahiptir.

Diferansiyel denklemlerin ¢ogu analitik yontemlerle ¢oziilebilmektedir ama fiziksel
uygulamalarin bir kisminda ortaya c¢ikan adi diferansiyel denklemler analitik olarak
coziilemeyebilir. Bu tiir denklemlerin ¢6ziimii i¢in niimerik metotlardan yararlanilir.

Bu calismada adi diferansiyel denklemlerin tek adimli ¢6ziim yontemleri ele alinmistir.
Yontemler hakkinda bilgi verilmis ve secilen drnek problem {izerinde bu yontemler ayr1 ayri
uygulanmistir. Coziim yontemine 6nce Taylor serisi yontemi ile baslanmistir. Ancak Taylor
serisi ¢oziimde tek bir adim boyuinca olusan hata hakkinda bilgi verir.Genel kesme hatasi
hakkinda bilgi vermemektedir. Yani gercek degerleri dnceden bildigimizde kesin hata hesaplari
yapabilir ama hatanin dolayli bir tahminini ongérememektedir. Bu yiizden farkli adim
biiytikliikleri kullanilarak ¢6ziime Euler yontemi ile devam edilmistir. Ancak bu ydntem
pratikte yeterli olmamasina ragmen uygulamalarda olusan hatay1 bulmak i¢in kullanighdir. Bu
iki yontem de tlirevin hesaplanmasi ve degerlendirilmesi konusunda bize gerekli bilgileri
vermemektedir. Son olarak da Taylor serisi yonteminin yliksek basamaktan yerel kesme
hatasini kullanarak Runge-Kutta yonteminiyle ¢6ziimiine basvurulmustur.

Calismadaki amacimiz adi diferansiyel denklemlerin tek adimli ¢oziim yontemlerinin birbirine
gore ustiinliik ve farkliliklarini inceleyerek gerekli sorularla hata terimini minimum diizeyde
bulmak olmustur. Gerekli veriler ise arastirma ve inceleme teknikleri kullanilarak
olusturulmustur.

Anahtar kelimeler: diferansiyel denklemler, adi diferansiyel denklemler, Euler yontemi, Taylor
serisi yontem, Runge-Kutta yontemi

Summary

Differential equations are equations containing one or more functions and their derivatives. The
differential equations that relate the derivatives of univariate functions are called ordinary
differential equations.
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In order to solve the problems that arise in many branches of science, especially engineering

and physics, it is necessary to model these problems mathematically first. After the modeling

is done, there should be functions that will reveal the solution by providing the necessary initial

and boundary conditions. Differential equations are of great importance in modeling and
solving such mathematical problems.

Most of the differential equations can be solved by analytical methods, but the ordinary
differential equations that arise in some of the physical applications may not be solved
analytically. Numerical methods are used for the solution of such equations.

In this study, one-step solution methods of ordinary differential equations are considered.
Information was given about the methods and these methods were applied separately on the
selected sample problem. The solution method was first started with the Taylor series method.
However, the Taylor series gives information about the error that occurs during a single step in
the solution. It does not provide information about the general cutting error. In other words,
when we know the actual values in advance, it can make accurate error calculations, but it
cannot predict an indirect prediction of the error. Therefore, the solution was continued by Euler
method by using different step sizes. However, although this method is not sufficient in
practice, it is useful to find the error that occurs in applications. Neither of these two methods
gives us the necessary information about the calculation and evaluation of the derivative.
Finally, the solution of the Taylor series method by the Runge-Kutta method using the high-
digit local interrupt error has been applied.

Our aim in this study was to find the error term at a minimum level by examining the superiority
and differences of one-step solution methods of ordinary differential equations relative to each
other with the necessary questions. The necessary data have been created using research and
examination techniques.

Keywords: differential equations, ordinary differential equations, Euler's method, The Taylor
series method, The Runge-Kutta method
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OPTIMAL NUTRITION AND THE IMPORTANCE OF CARBOHYDRATES

OPTIMAL BESLENME VE KARBONHIDRATLARIN ONEMIi
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Ozet
Saglikli Beslenme; gelisme, biiylime, yasamin devami ve sagligin muhafazasi i¢in besinlerin

kullanilmasidir[1]. Optimal beslenme ise az risk olusturan ve saglikli beslenmeyi amaglayan
bir beslenmedir. Beslenmenin amaci; kisinin cinsiyetine, yasina, ¢alisma ve 6zel kosullarina
gore ihtiyaci olan besin 6gelerini ve enerjiyi yeterli miktarlarda karsilayabilmek, bunlarin
kaynagi olan besinleri besleyici igeriklerini yitirmeden ve saghgi tehdit edici duruma
getirmeden isleyip tiiketmektir[2].

Diyet birtakim hastaliklarin ortaya ¢ikmasinda kayda deger risk unsurudur. Bu sebeple
beslenme yasam siiresi ve yasam Kkalitesi konusunda belirleyici olmaktadir[3,4].
Karbonhidratlar ise diyetin yiizdece biiyiik kismini olusturdugundan diyet kompozisyonunun
seyrini belirleyen dnemli unsurlardan birisidir[5].

Karbonhidratlar enerji metabolizmasinin ve diyetin vazgecilmez unsurudur. Karbonhidratlar
dogru miktar ve kaynaktan alindiginda saglhigi destekleyici etki gosterirler[6]. Glinliik alinmasi
gereken enerjinin iizerinde ve kalitesiz kaynaklardan alindiginda sagligimiz igin risk
olustururlar. Yetersiz aliminda enerji yoksunlugu, proteinlerin yakit olarak kullanilmasi,
ketoasidoz gibi istenmeyen durumlar olmaktadir[7]. Dengesiz ve asir1 aliminda ise diyabet,
obezite, kardiyovaskiiler hastaliklar gibi sagligi tehdit eden riskler ortaya ¢ikmaktadir. Giincel
caligmalarda yiiksek karbonhidrat tiiketimi (toplam enerjinin %61,9’u) olan bireylerde yillik
viicut agirligi kazanimi ve bel cevresinin diger katilimcilara gore en az oldugu saptanmistir[8].
Cesitli arastirmalarda ytliksek karbonhidrat tiiketimi, toplam enerji aliminin diisiik olmasiyla
bagdastiriimustir. Yiiksek karbonhidrat tiiketimi ve diisiik BKI degerleri arasindaki iliskinin
toplam enerji aliminin diisiik olmasiyla iliskilendirmeyen arastirmalarda

mevcuttur[9,10,11]. Gerek temel enerji kaynagi olusu gerek indirek etkileri sayesinde diyetin
temel yapitaslarindan olmustur[12]. Eksikliginde bir¢ok fizyolojik olay1 tetiklerken, kalitesiz
kaynaklardan tliketilmesindeviicuda fizyolojik bir stres ve is yiikii getirmektedir[13,14,15].
Karbonhidratlarin yeterli sekilde ve kaliteli kaynaklardan tiiketilmesinde mevcut sagligi
koruyucu ve gelistirici etki gostermektedir[16,17,18]. Bu arastirmanin amaci karbonhidratlarin
diyete olumlu-olumsuz, dogrudan-dolayl: etkilerini inceleyerek karbonhidratlarin diyette dogru
oranda ve dogru kaynaktan kullanilmasini saglamaktir[19,20].

Anahtar kelimeler: Optimal Beslenme, Karbonhidrat, Diyet
Abstract
Healthy eating; It is the use of nutrients for development, growth, continuation of life and
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maintenance of health[1]. Optimal nutrition, on the other hand, is a diet that poses little risk and
aims to eat healthy. The purpose of nutrition; It is to meet the nutritional elements and energy
needed in sufficient quantities according to the gender, age, working and special conditions of
the person, to process and consume the foods that are their source without losing their nutritive
content and without threatening the health [2]. Diet is a significant risk factor in the emergence
of certain diseases. For this reason, nutrition is a determinant of life expectancy and quality of
life[3,4]. Carbohydrates, on the other hand, are one of the important factors that determine the
course of diet composition, since they constitute a large percentage of the diet[5].
Carbohydrates are an indispensable element of energy metabolism and diet. When
carbohydrates are taken from the right amount and source, they show a health-supporting
effect[6]. They pose a risk to our health when taken from sources that exceed the daily energy
intake and from poor quality sources. Inadequate intake can lead to undesirable conditions such
as energy deprivation, use of proteins as fuel, and ketoacidosis[7]. In its unbalanced and
excessive intake, health-threatening risks such as diabetes, obesity and cardiovascular diseases
arise. In current studies, it has been determined that annual body weight gain and waist
circumference are the lowest in individuals with high carbohydrate consumption (61.9% of total
energy) compared to other participants[8]. In several studies, high carbohydrate consumption
has been associated with lower total energy intake. There are studies that do not associate the
relationship between high carbohydrate consumption and low BMI values with low total energy
intake[9,10,11]. It has become one of the basic building blocks of the diet, thanks to both being
the main energy source and indirect effects[12]. While its deficiency triggers many
physiological events, it brings a physiological stress and workload to the body when it is
consumed from poor quality sources[13,14,15]. Consumption of carbohydrates from adequate
and quality sources shows a

protective and improving effect on current health[16,17,18]. The aim of this research is to
examine the positive-negative, direct-indirect effects of carbohydrates on the diet and to ensure
that carbohydrates are used in the diet in the right proportion and from the right source[19,20].

Keywords: Optimal Nutrition, Carbs, Diet
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ABSTRACT

Rheumatoid factors are antibodies with various isotypes and affinities, directed against the Fc
portion of immunoglobulin G. Contrary to what the name suggests, rheumatoid factors (RF) are
found not only in rheumatoid arthritis (RA) but in a wide range of pathologies including other
autoimmune and non-autoimmune diseases. They have been found in up to 4% of young,
healthy individuals and the elderly as well. The commonly mentioned rheumatoid factor is an
IgM RF, although other immunoglobulin types, including 1gG and IgA, are rarely
found.Rheumatoid factors are not routinely detectable in the circulation without an
immunogenic stimulus.They form immune complexes that are subsequently phagocytosed by
the inflammatory cells.

During 2022 year in the Department of medical biochemistry in PHO Clinical Hospital dr.
Trifun Panovski in Bitola, North Macedonia we made 2116 tests for detection RF in
nonselective patients using analyzer Abbot Alinity Cl. In one year we detected 97 positive
patients and 2009 tests were negativ.

We analyzed positive results and we conclude that 77 of them were female’s age 24 to 82 years
old with median age 62.5. Concentration of RF in there samples was 30 1U/ml to 2000 1U/ml
with median of 94 1U/ml.

We detect 20 positive RF tests in males their age were 50 to 83 year with median’s 66 years,
and their concentration of RF was 32 1U/ml to 631 1U/ml with medians 101 1U/ml.

We can notice that they were no statistical significant differences between males and females
age and concentration of RF. Because RF is present in numerous conditions other than
rheumatoid arthritis, its specificity is limited; because RF is not present in all patients with
rheumatoid arthritis, sensitivity is also reduced. For patients with rheumatoid arthritis, RF is an
important predictor of poor prognosis. In high titres it portends increased joint erosion, extra-
articular manifestations, and greater disability. Serum levels of RF do not change rapidly and
cannot be used to follow disease activity.

Keywords: RF, rheumatoid arthritis, Bitola.
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Abstract

The efficient cutaneous wound healing process constitutes a critical challenge for both clinical
and fundamental researchs. Indeed, the excessive production of free radicals, bacterial
infections, and the prolonged uncontrolled inflammation in wounds delay the wound healing
process. Therefore, it is important to develop new wound healing agents from natural
biosources. In this context, we are interested in the assessment of pharmacological properties
of the methanolic extract prepared from the medicinal plant Linaria scariosa. The estimation
of total bioactive contents was performed. The antioxidant activity was evaluated by four
different methods. The anti-inflammatory effect was assessed using albumin denaturation
method, Furthermore, the antimicrobial activity was estimated by agar disk diffusion assay
against five microbial strains and the in vivo wound healing activity was evaluated using
excision wound model. According to the results, moderate contents of polyphenols and
flavonoids were estimated. The MeOH extract possesses strong antioxidant activities and had
the ability to inhibit thermally-induced protein denaturation with a percentage of 40.98 % at
500 pug/ml. In addition, this extract showed a moderate antimicrobial activity against most
tested strains, with zones of inhibition ranging from 9 to 18 mm. Moreover, this extract showed
a strong in vivo wound healing effect. Indeed, significant increases in the wound contraction
rates and a decrease in the epithelization period compared to the control group were
observed. Furthermore, it can be concluded that the species L. scariosa could be used in
pharmaceutical formulations for the treatment of skin lesions due to its strong pharmacological
properties.

Keywords: Linaria scariosa, wound healing , antioxidant, antimicrobial, anti-inflammatory
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Abstract

Since there are no data in the literature regarding the comparison of the marginal adaptation of
hydraulic sealers when used with a single-cone technique or through thermomechanical
compaction, this study aimed to evaluate the behavior of four different endodontic sealers used
with the two above-mentioned obturation techniques by evaluating the marginal gap existing
between the obturation materials and the dentinal walls through scanning electron microscopy.
Given this objective, a total of 104 single-rooted, straight canal teeth were selected and divided
into four subgroups according to the selected endodontic sealer ((AH) Plus Bioceramic Sealer
(AHP), EndoSequence BC Sealer HiFlow (ES), C-Root SP (CR), and GuttaFlow Bioseal (GF)).
Each tooth was decoronated and instrumented with the HyFlex EDM/CM systematics up to
30.04. After irrigation procedures, the teeth of each subgroup were divided into two groups and
obturated according to two different obturation techniques: the single-cone technique (SC) and
the thermomechanical compaction technique (TC). After the required sealer setting time, each
tooth was sectioned in three parts at 3, 6, and 9 mm from the apex, and each section was
observed with a scanning electron microscope. The marginal gap of each sample was measured
using G* Power Software v3.1, and the statistical analysis was performed using the Kruskal—
Wallis test, followed by a post hoc Dunn’s test. Results showed that there were not any
statistically significant differences in terms of the marginal gap between the two different
above-mentioned obturation techniques for each sealer, except for the middle third of root
canals, where a statistically significant difference was found for AHP, ES, and GF sealers. In
conclusion, the thermomechanical compaction of hydraulic sealers and gutta-percha guarantees
better sealing than the single-cone technique when the root canal shape is not rounded.

Keywords: endodontic sealer; hydraulic sealer; marginal gap; scanning electron microscopy;
thermomechanical compaction
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ABSTRACT

Background Atopic dermatitis is a long-standing inflammatory skin disease that is highly
prevalent worldwide. The immune mechanisms involved in atopic dermatitis are complex and
little is known about the possible role of the gut microbiota in the aetiopathogenesis of atopic
dermatitis. Advancing knowledge of the cutaneous microbiome and its function in modulating
the course of atopic dermatitis, might result in novel therapeutic strategies.

Obijective Alergiplant could modulate the immune system through gut microbiota in atopic
dermatitis.

Materials and methods The evaluation of the patients was based on history and physical
examination. We investigated the effect Alergiplant in patients with atopic dermatitis.

Results It is not clear whether microbial change in atopic dermatitis is an outcome of barrier
defect or the cause of barrier dysfunction and inflammation. Manipulation of the intestinal
microbiota as a method for modifying atopy, may be attempted in many ways including
avoidance of certain foods, supplementation with probiotics and prebiotics, optimising nutrient
intake, minimising stress, antimicrobial therapy, correction and prevention of low stomach acid,
and faecal microbiota transplantation. Probiotics had a positive effect on the severity of atopic
dermatitis.

Conclusion The resident microbiota is important in maintaining structural and functional
integrity of the gut and in immune system regulation. There was an increase of the intestinal
permeability reported in patients with atopic dermatitis and a reduction of the cutaneous
microbiome diversity. Modifying skin and gut microbiome by applying probiotic
supplementation during early years may be a preventive and therapeutic option in high risk
groups.

Keywords: atopic dermatitis, host-microbiome interaction; immune regulation; Alergiplant
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Abstract

It is not an argument that the libraries in developing countries are yet to digitize most of their
materials, but rather an argument that raises the capitalistic aims of the information industry.
Librarianship is quick to defend against this argument, but where the profession struggles is in
admitting its faults in regards to digital progression. Historically, the library has been reluctant
to change, often waiting for a particular technology to reach market saturation before reacting
to a new trend. Once a patron has been readily-exposed to a technology across multiple venues,
then the library should adopt its use. Due to the ever-increasing presence of artificial
intelligence (Al), a literature scan on libraries engagement with Al was conducted with effect
on library and information services.

Keywords: Artificial Intelligence, 21% Century, Library and Information Services
Introduction

Library World offers new technology content every day. Some of our pieces related to
technology tools can be found in the libraries (Education World, 2021). Artificial intelligence
(Al) is one of the emerging trends and applications of computing in libraries. It involves
programming computers to do things, which if done by humans, would be said to require
intelligence. Education World, (2021) opined that the ultimate promise of artificial intelligence
in libraries is to develop computer systems or machines that think, behave, and in fact rival
human intelligence, and this clearly has major implications on librarianship.

The application of artificial intelligence in the library most especially in the developed world
has become pervasive. They include expert systems for reference services, book reading and
shelf-reading robots, virtual reality for immersive learning among others. Although the
incorporation of artificial intelligence in libraries can be perceived to alienate librarians from
their users, it will probably help libraries do more rather than taking over the jobs of librarians.
It will enhance their services delivery. Artificial intelligence will greatly improve library
operations and services and will upgrade and heighten the relevance of libraries in an ever-
changing digital society, (Omame and Alex-Nmecha, 2021)

Artificial Intelligence

According to McGraw-Hill Encyclopedia of Science and Technology,( 2007) in
Omame and Alex-Nmecha, (2021) intelligence is the ability to think and learn facts and skills
and also apply them when necessary. McGraw-Hill Encyclopedia of Science and Technology,(
2007) in Omame and Alex-Nmecha, (2021) opined that the prospect of developing computers
or machines that perceive, learn, reason and behave like human beings has fascinated many
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people. Humans are born with an innate ability to perceive, reason/think and act, which

develops and improves over time as a result of so many factors especially education.

Intelligence in humans is measured by the Intelligence Quotient (1Q) obtained through series

of aptitude test focusing on different aspects of intellectual functioning. Similarly, developing

intelligent computers that perceive, think and behave like humans is the crux of Artificial
Intelligence.

Intelligence in computers or machines depicts their ability to accomplish specific task in the
presence of variability and monitor its environment and appropriately adjust its actions based
on what it has sensed as prerequisites for intelligence. Intelligences in machines is an
anthropomorphism in that intelligence is defined by the criterion that the actions would appear
intelligent if a person were to do it. According to Ex Libris (2019) as cited in
Omame and Alex-Nmecha, (2021), intelligence in machines not only gives such devices the
ability to learn but they are also configured to improve with use to perform functions better
without being explicitly programmed because they are built to recognize and imbibe patterns
efficiently on much higher scales than humans.

Artificial intelligence already touches many of our daily computing activities, most of the
computer systems and mobile phones being developed today have artificial intelligence features
and we have probably used them not knowing that they are intelligent machines. Examples of
Acrtificial intelligence in computers are speech recognition, natural language processing, self-
driving or autonomous cars, machine learning, deep leaning and robotics. Artificial intelligence
works based on perceptual recognition unlike human beings that operate on deep cognition. The
power and advantage of Artificial intelligence lies in the fact that computers can recognize
patterns efficiently at a scale and speed that human beings cannot.

Adejo and Misau, (2021) expressed that, in the educational sector, Al is used to teach the little
children who are at the play group, preparatory and kindergarten classes to impact knowledge
on them using robots as teaching aids to be used in the classrooms. In the medical sphere, during
the early stage and trial moments of Covid-19 pandemic, Al was used as one of the most
important and effective technology that screened the virus and symptoms and it helped to
manage the crisis at the time that the virus was ravaging.

In the economy and commerce, experts in Integrated Marketing Communications (IMC) are of
the view that the Al technology is assisting the customers’ daily lives thereby making every
task and chores easier. The area of business economy is therefore leveraging solely on Al to
develop brand management strategies as a fundamental part of their vision and mission.
Companies in the business world have been encouraged to key into the use of artificial
intelligence in the running of the affairs of their various organizations. Artificial Intelligence
will help companies in getting better results in their operations. It is therefore suggested that
brand managers and marketers should use artificial intelligence as a game changer so as to
optimize value in increasing competitive market. The use of Artificial Intelligence in all facets
of life will help to cut wastage and cost of production and delivery of goods and services thereby
helping to get a better result in their operations (Adejo and Misau, 2021).

Vijayakumar & Sheshadri, (2019) in Adejo and Misau, (2021) explained that the intensive
pressure on librarians to provide high quality services to library users due to information
explosion in our present society have led to incorporation of modern technologies. Artificial
Intelligent have found its way into the library as a chat box that handle directional questions
on library website, overdue alert, response to simple informational requests and direct users to
relevant resources in the library. Artificial Intelligent is a collaborative robots used to interact
with human on the library floor and perform complex or repetitive tasks. Artificial Intelligence
(Al is a suitable attempt to replace human power with the machine. The adoption of Al in the
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library will influence connectivity of information technology and actively support

information usage as well as easing clients’ search and immediately address their needs.

The impact of artificial intelligence and advanced computer technology on the nature of future
libraries will be enormous and the quality difference varies from experts.

The development of societies in recent times have been facilitated by the growing demand of
access to information, and libraries are the prime source in providing this access. The paradigm
shift in the format and dynamics of information and knowledge as a result of the rapid
advancement in computer technology and software applications especially artificial
intelligence, have shifted libraries to a demand of the commensurate supply of the same
technologies. Unless libraries begin to exploit the new technologies and innovate their
information and services delivery, they may face obsolescence in this era (Omame and Alex-
Nmecha, 2021).

Uses of Artificial Intelligence

Asemi & Asemi, (2018) in Omame and Alex-Nmecha, (2021), explained that Artificial
intelligence is used in many areas such as medicine, military, business, education, gaming,
libraries etc. The idea of creating artificial intelligence systems in libraries dates back to 1990.
These intelligent library systems provide knowledge-based services to both the library staff and
patrons. Application of artificial intelligence in library system encompasses descriptive
cataloguing, subject indexing, reference services, technical services, shelf reading, collection
development, information retrieval system etc. These have gone beyond Natural Language
Processing (NLP), and knowledge-based services. With the advancement in artificial
intelligence programming, creating a smart library is not only a possibility but a matter of time.
Corroborating this assertion, Corke (2013) in Omame and Alex-Nmecha, (2021) reported that
researchers and experts in the field of artificial intelligence are creating intelligent systems
which can think and behave like librarians — library robots.

Artificial Intelligence in Libraries

According to McGuire (2021) there are some technologies that distract students, right? Keeps
them from focusing? One solution is to ban phones and computers from the libraries. Another
solution is to harness their tech-savvy and engage students with online tools that will help them
complete assignments while still engaging them electronically. Whether they’re working on a
research essay, a presentation, a science project, or a math report, there are ample tools available
in library to make the process more engaging for students.

Think about it—if students are growing up in a world that requires them to be tech-savvy, then
should not tech play a big role in their library experience? Here are ten picks for tools to engage
students in the libraries especially public libraries.

According to McGuire (2021) 15 Technology Tools to Engage Students in the Library
especially public Library are:

1. Augmented Reality Apps: These are apps that reveal show programmed into machines.

2. Flipgrid: Flip (formerly Flipgrid) is a video discussion and video sharing app, free from
Microsoft, built for classrooms and beyond.

3. Video Games: | know this is general-merely saying ‘video games’ is not actually a ‘student
engagement tool.” However, video games literally do not work without player input—and thus
student engagement. The right game could change your libraries.

4. Google Forms
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Google Forms is one of the best ways to engage all students in your classroom or library is to

give students an easy (and even anonymous) way to ask questions, receive feedback, or

otherwise reach out to the librarian. While there are many ways to do this, one of the most

universally accessible (and free) methods is Google Forms. Whether you provide specific

questions and prompts for students to respond to as an exit slip (e.g., Was there any point during

today’s lesson where you were confused?), or you simple leave it as a way for students to post

questions anonymously (which can be useful for some struggling students who might otherwise

be hesitant to reach out), a simple messaging system or basic form can help improve student
engagement.

5. Socrative

Like a few others on this list, you have likely heard of Socrative, a tool to “assess student
understanding with prepared activities or on-the-fly questions, then adjust your assessment
based on the results.”

6. Kahoot!

Kahoot! is a handy tool that students can use to create in-class questionnaires and quizzes. This
is handy for obtaining data for graphing assignments, data for research essays, and feedback
from their classmates. Kahoot! is compatible with multiple devices and has a game-like feel
that will help keep students interested.

7. Clickers

Classroom clickers may not be the higher-water mark for innovation in education, but as a
simple and useful tool that you can use almost every day, it’s a no-brainer for many classrooms
and libraries. This is a tool for teachers, to help assess students’ understanding of concepts and
their engagement with information material. With some tools, teachers can project questions
onto their screen using while students answer them in real-time. Students’ answers show up on
the teacher’s phone screen, and teachers can see which students got answers right and which
didn’t. This gives teachers an accurate picture of how students are following the information,
and adjust their lessons accordingly.

8. Trello

So many students are in the habit of multitasking, a good skill to teach them is how to organize
and streamline their assignments. Trello is a free and super easy-to-use tool students can use to
create workflow charts. Multiple students can be added to the same board; great for
collaboration on projects.

Automation and Libraries

What is perhaps the library’s best kept secret, it has been its slow uptake on automation and
digital technologies. To the outside world, the library is a pioneer in the quest for innovation,
from video collections to audio books and databases to makerspaces, the library is viewed as
an agent of change. However, those who criticize the library speak to the physical stacks are
not true (Denning and Berma, 2015 in Wheartly and Herviux, 2020). It is not an argument that
the library has failed to digitize, but rather an argument that raises the capitalistic aims of the
information industry. Librarianship is quick to defend against this argument, but where the
profession struggles is in admitting its faults in regards to digital progression. Historically, the
library has been reluctant to change, often waiting for a particular technology to reach market
saturation before reacting to a new trend. Once a patron has been readily-exposed to a
technology across multiple venues, then the library will just be adopting its use.
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Bowden, (2019) in Wheartly and Herviux, (2020) expressed that due to the ever-increasing

presence of artificial intelligence (Al), an environmental scan on academic libraries engagement

with Al was conducted. The author reviewed scholarly articles, university libraries’ strategic

plans, and library programming to determine if any reference to Al was being made and in what

context. Top research universities in the United States and Canada were considered. The

primary goal was to discover what role the librarian will play in an Al-dominant future, as well

as how libraries are responding to this change. Findings indicated a lack of response or

awareness to the current Al trend, though a small number of institutions were found to be
participating in or creating their own Al hubs.

Bowden, (2019) in Wheartly and Herviux, (2020) asserted that dominating the technology
conversation for years has been the growth of artificial intelligence (Al) and machine learning
(ML) in disciplines outside of the traditional sciences. Made popular by the works of science
fiction, the capabilities of these two fields are only just beginning to unfold. While there is an
understanding that Al is a computer program designed to replicate human intelligence, the truth
is that it is so much more. Everyday applications of Al are already well-integrated into society,
through technology such as driverless cars, satellites, the Internet of Things, and perhaps most
obviously, the Google search engine.

Conclusion

The intensive pressure on librarians to provide high quality services to library users due to
information explosion in our present society have led to incorporation of modern
technologies. Artificial Intelligent have found its way into the library as a chat box that handle
directional questions on library website, overdue alert, response to simple informational
requests and direct users to relevant resources in the library. Artificial Intelligent is a
collaborative robots used to interact with human on the library floor and perform complex or
repetitive tasks. Artificial Intelligence (Al) is a suitable attempt to replace human power with
the machine. The adoption of Al in the library will influence connectivity of
information  technology and actively  support information wusage as well
as easing clients’ search and immediately address their needs. The impact of artificial
intelligence and advanced computer technology on the nature of future libraries will be
enormous and the quality difference varies from experts to experts.
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Abstract

The purpose of this research is to design, implement, and test the utilization of a digital
repository system for students in the Department of Science Education at ATBU Bauchi. During
design and implementation, application development tools such as HTML, PHP, and CSS were
used, a domain name was allocated to the digital repository, and it was hosted online. The study
is guided by two specific objectives and two research questions. In line with the research
objectives, relevant literature was reviewed in the study. A survey design was adopted for the
study. The population of the study comprised 1,678 students from the Department of Science
Education, Faculty of Technology Education, and ATBU Bauchi, from whom 313 sample
respondents were drawn. The instrument for data collection used was the "Department Science
Education Digital Repository Utilization Questionnaire (DSEDRUQ)"; this was to help
understand students’ utilization of the digital repository. The questionnaire was validated by
two measurement and evaluation experts and two computer scientists, and all observations
made were effected. The data collected were analyzed using descriptive statistics (frequency
and percentage, mean and standard deviation). The findings revealed that the digital repository
system utilization was very high and impacted positively on students’ academic activities, and
some recommendations were made.
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Abstract:

The gharial (Gavialis gangeticus) is a critically endangered species found only in India.
Alligators and crocodiles are sometimes misidentified for gharials. They are the sole variety in
the family of river dwellers known as Gavialidae, which diverged from all other crocodilians
likely more than 65 million years ago. They only consume fish and crustaceans. Gharials once
frequented the river habitats of the Indian subcontinent, including those in Pakistan, Myanmar,
Bangladesh, and Bhutan. However, the population is thought to have decreased from
approximately 10,000 adults in 1946 to lesser than 250 in 2006, a collapse of 96%—-98% over
successive generations. As a result, the species has been revised down to the critically
endangered category on the Red List of the International Union for Conservation of Nature.
The number of gharials has been on the decline because of various circumstances. A lot of them
get trapped in fishing nets or are caught in hooks set by turtle poachers. Additionally, they are
poached for their skins, for use as souvenirs, as well as for conventional medical purposes. The
gharials are forced to flee their natural basking locations due to unauthorized sand mining off
riverbeds that ruins their habitats and nests. Basking is essential for the thermoregulation in the
species. One of the most critical dangers is the unchecked use of reservoirs, which when opened
overflow downstream torrents, eroding riverbanks and wiping away gharial eggs. However,
increasing numbers are now being spotted in Nepal and other regions of India. Although
gharials are still in grave risk of extinction, there is yet hope that their numbers will increase as
conservation programs progress.

Keywords: Gharials; Gavialis gangeticus; India; Conservation; Red List
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Abstract

Portulaca oleracea L. (purslane) is an annual succulent herb distributed worldwide. Although
considered a very invasive weed, its edible parts have a high nutritional value due to the high
content of omega-3 and other components with various pharmacological properties
(antibacterial, emollient, hepatoprotective, anti-inflammatory). The scarcity of studies on this
plant has prompted us to carry out this work in order to value it. The objective is therefore to
know the macroscopic and microscopic botanical characteristics of this spices. This is a
descriptive study by a botanical study of the leaf and stem of Portulaca oleracea L. harvested
at Tlemcen in Algeria. The macroscopic examination is carried out by organoleptic tests
followed by an observation under the magnifying glass, while the microscopic examination is
carried out on coloured cross-sections and on powder samples of the two organs observed under
an optical microscope. The stem is reddish, succulent, cylindrical (35 mm long, 5 mm in
diameter) and full, while the leaf is fleshy, sessile and obovate. Both organs are glabrous and
brilliant under the magnifying glass and have a rich starch and mucilage under the microscope,
but only the stem contains sclerotic cells, hence its rigidity. This study revealed the different
characteristics of this species that allow its identification, its richness in starch and mucilage
confirms its emollient effect.

Keywords: Portulaca oleracea L., purslane, macroscopic examination, microscopic
examination, botany.
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AICHA SOUID!, MEHREZ GAMMOUDI 2, SAFA MELKI 3, M'HAMED EL CAFSI*

Faculty of Sciences of Tunis, LR18ES41 Ecology, Biology and Physiology of aquatic
organisms / LR18ES41, University of Tunis El Manar, 2092 Tunis, Tunisie.3

orcid-0000-0002-7979-4813.
Abstract

Gastrotricha is a group of free-living tiny invertebrate inhabiting the freshwater and marine
ecosystems as part of the meiofaunal communities. Although several studies found them to be
the most abundant meiobenthic group, scarce interest has been shown for these soft bodies.

The group Gastrotrichs (Metschnikoff, 1865) with 860 species identified by 2019 is subdivided
into 2 orders: Chaetonotidae (Remane, 1924) and Macrodasiydae (Remane, 1924).

The aim of the current study is to investigate the marine Gastrotrichs fauna in Tunisia and to
give insights about systematics description.

Inspections of the Rimmel Beach (Bizerte, North of Tunisia) allowed the collection of sandy
sediment from 3 m depth. Samples were processed within the 4 — 5 days to obtain living
specimens by the anesthetization—decantation technique. Optical microscopy were used to
provide information about external morphology and some internal features.

As outcomes of this study, 4 specimens of the genus Chaetonotus (Ehrenberg, 1830) were
recorded and described. The present communication is held to provide a description of the
external morphology, internal components as well as a morphometric study of the encountered
gastrotrichs.

Key words: Gastrotrichs, Chaetonotus, Chaetonotidae, Chaetonotida, meiofauna, Tunisia.
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COMPARATIVE STUDY OF THE PROTEIN COMPOSITION OF TWO FISH
LIVING IN FRESHWATER IN TUNISIA: THE NILE TILAPIA (OREOCHROMIS
NILOTICUS) AND MUGE (CHELON RAMADA)

Siwar HACHANA!, Boutheina BEN ABDALLAH?, M’hamed ELCAFSI?

Faculty of sciences of Tunis

Abstract

Fish is a rich source of protein and total fat, and its consumption is recommended for its
beneficial effects on human health. Indeed, the diversity of species allows consumers to find a
variety of products with varying protein. In addition to this diversity of species which results in
differences in the sites of deposition of proteins in particular, the content and quality of proteins
in the meat of fish can vary between individuals, depending on the salinity of the environment.
the physiological state of the species, the age and according to their diet. In this perspective, we
compared protein content between a freshwater species: Nile Tilapia (Oreochromis niloticus)
and a euryhaline species of Muge (Chelon ramada). The analysis of the biochemical
composition in proteins revealed the existence of a significant difference between the meat of
these two fish.

Keywords: Nile tilapia, Chelon ramada, protein, euryhalin, freshwater fish.
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THE INVESTIGATION OF THE PHOTODEGRADATION OF m-CRESOL ON
CdznS and CdznAl LDH / POLYMER NANOCOMPOSITE

Gamza Y. YAHYAYEVA, Ofeliya O. BALAYEVA”"

Department of Chemistry, Baku State University, Baku, Azerbaijan
“ORCID:0000-0003-4403-6948

Abstract

In recent years, ternary cadmium zinc sulfide (CdzZnS) alloy compounds have been paid much
attention in the fields of opto-electronics, particularly in photovoltaic devices. CdZnS thin films
can be prepared by different techniques among which chemical methods have more advantages.
Among different chemical method, Chemical Bath Deposition (CBD) is simple, low cost and
widely applicable in industrial applications.

In this study, CdzZnSpolymer composite was obtained and organic toxic aromatics were
removed from water by photocatalytic degradation with the obtained nanocomposite. In the
work, 0.1 g of the CdZnAl-LDH/polymer nanocomposite synthesized in our previous work is
taken and 0.1 M Na,S solution was added to it. The sulfidation of LDH/PVA nanocomposite is
carried out by mixing the substance both at room temperature (20°C) and at 40°C in a magnetic
stirrer for 1 hour. Then, to test the photocatalytic decomposition of m-cresol from the water,
0.01g of CdznAl-LDH/polymer and CdznS@CdznAl-LDH/polymer nanocomposites
obtained in both conditions, is added to 10 ml of 10 and 20 ppm m-cresol solutions. The
photodegradation of m-cresol onto CdZnS and CdZnAl LDH / PVA polymer nanocomposite
was carried out under visible and UV light and studied by using UV-Vis spectrophotometer.
The photodegradation efficiency of synthesized CdZnAl-LDH/PVA is 11% under UV light for
20 ppm m-cresol while CdZnS@CdZnAl-LDH/PVA is 10% under visible light for 10 ppm m-
cresol. The band gap energy of as-obtained CdZnAl-LDH/PVA nanocomposite decreased from
2.75eV to 2.6eV and 2.55eV by forming CdZnS nanoparticles at 40°C and 20°C. The
photocatalytic process undergo with high efficiency by CdzZnS@CdzZnAl-LDH/PVA
nanocomposite obtained at 20°C because low bandgap energy.

Keywords: layered double hydroxide, photodegradation, m-Cresol.
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THE POTENTIAL TOXIC EFFECTS OF PENCONAZOLE ON NON-ENZYMATIC
ANTIOXIDANTS IN THE GILLS OF RUDITAPES DECUSSATUS

BEN ABDALLAH BOUTHEINA'*, BEJAOUI SAFA!, KHILA ZEINEB!
,BELHASSEN DALYA!, SOUDANI NEJLA!

'Faculty of Sciences of Tunis, Department of Biology, Research Laboratory of Ecology,
Biology and Physiology of Aquatic Organisms / LR18ES41, University of Tunis El
Manar, 2092 Tunis, Tunisia.

Summary

Penconazole, (1-(2-(2,4-dichlorophenyl)-pentyl)-1H-1,2,4-triazole) a systemic triazole
fungicide with preventive and curative properties for plant growth, is mainly used in the field
for the treatment of the vines. It is used in several countries, including Tunisia, for application

on grapes, tomatoes, and apples (Araoud et al., 2007). The objective of our study is to evaluate
for the first time, the deleterious effect of penconazole following exposure to different
concentrations on the redox state, in particular, non-enzymatic antioxidants in the gills of
Ruditapes decussatus. Our results showed a significant increase in the levels of metallothioneins
(MT), GSH and ascorbic acid. These biochemical modifications confirm that the onset of
oxidative stress is one of the mechanisms of penconazole toxicity in the gills of the bivalve,
mainly Ruditapes decussatus.

Keywords: Ruditapes decussatus, Penconazole, Gills, Oxidative stress, Non-enzymatic
antioxidants.
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ACOTYLEAN POLYCLADS FLATWORMS, PREDATORS OF COMMERCIAL
BIVALVS IN THE WORLD: REVIEW AND BIBLIOGRAPHY

MEHREZ GAMMOUDI!; AICHA SOUID 1 SAFA MALKI!, RAJA BEN AHMED!

! Faculté des Sciences de Tunis, Université de Tunis-El Manar, Laboratoire d’Ecologie,
Biologie et Physiologie des Organismes Aquatiques LR18ES41, Tunis, Tunisie

Abstract

The phylum of Platyhelminthes includes Free-living flatworms being a paraphyletic
assemblage of all flatworms (Platyhelminthes) but the obligatory parasites (Neodermata)
(Ehlers 1985; Egger et al. 2015; Laumer et al. 2015). Turbellarian flatworms are largely non
parasitic flatworms and provided with a ciliated cellular epidermis (Cannon 1986).
Among “ Turbellarians”, The Polyclads are almost exclusively marines free-living flatworms.
They are carnivorous and provided with branched intestine (Hyman 1951; Prudhoe 1985). The
order Polycladida was subdivided into two sub-orders Acotylea and Cotylea based on the
absence or presence of a sucker behind female genital pore respectively (Lang, 1884). Many
acotylean feed on interesting commercial bivalves like oysters mussels and clams (Galleni,
1980, Gammoudi et al, 2016) and for that are called “oyster-leeches”. The impact of polyclads
on the bivalve aquaculture industry has been documented in in many regions of the world.

In this work, we review the predation of commercial bivalves by acotylean polyclads in
worldwide. Moreover, the technics adopted for fighting this pest are reviewed and discussed.

Key words: Polyclads, Free-living flatworms, predation, aquaculture
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IMPACT OF WHEAT-BASED DIETARY MODIFICATION ON DIGESTIVE
PHYSIOLOGY OF BROILER BIRDS
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ALISHBAH ROOBI, NOREEN ASLAM, JAWAD ASLAM, MUHAMMAD REHAN
SAJID, AYESHA JAVED, MOMNA MEHMOOD, AlZA KAMAL KHAN,
MUHAMMAD NAEEM FAISAL

Institute of Physiology and Pharmacology, University of Agriculture Faisalabad,
Pakistan

Abstract

The gastrointestinal tract is the largest organ system that provides nutrients to the body. It is an
interface between external environment and the internal bodily conditions. Broiler feed is a key
player for the better production and health of broiler birds. While the digestibility of starch and
crude protein contents in maize-based diets are lower than that of dietary formulations based
on wheat for commercial broilers, this study is aimed at describing the healthier outcomes of
wheat-based dietary substitutions. The experiment was conducted at the Poultry Research
Center at the University of Agriculture Faisalabad. The experimental trial was divided into two
groups with fifty birds in each group. The control group (G1) was fed on corn and soybean-
meal based diet while the experimental group (G2) was fed on experimental feed containing
100% freshly harvested wheat contents. On the starter and finisher phases of the trial, two birds
were slaughtered from each replicate from the two groups and experimental samples were
procured for blood analyses, organ histology, and microbiota quantification. The results of the
current study showed that the average body weight gain was significantly boosted (p<0.0001)
in the experimental group compared to the control group. Biochemical analyses including the
levels of alkaline phosphatase, alkaline transaminase, aspartate transaminase, and oxidative
stress tests showed non-significant changes in both groups at the end of the experimental period.
The microbiota analysis showed an increase in the genetic expression of Bifidobacterium and
Lactobacillus whereas neutrality was seen in the gene expression of pathogenic Escherichia
coli colonies. The overall findings concluded the positive effects of using freshly harvested
wheat in broiler diet to enhance the physiological environment of the digestive tract.

Keywords: Wheat, Digestive Tract, Gut Physiology, Broiler Health, Feed Substitution.
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THERMAL BOUNDARY LAYER ANALYSIS FOR CUO- ENGINE OIL LAMINAR
FLOW IN A PIPE
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BOGNAR 3

L University of Miskolc, Faculty of Mechanical Engineering, Miskolc, Hungary,
2 University of Miskolc, Institute of Mathematics, Miskolc, Hungary
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Abstract

In this study, computer simulations were used to investigate the steady-state, three-dimensional
flow of CuO nanoparticles suspended in engine oil in a horizontal pipe. The simulations were
performed at different nanoparticle volume contents while keeping the thermal boundary
condition of the tube wall constant. The primary objective of the study was to evaluate and
compare the effect of different concentrations of CuO nanoparticles on convective heat transfer.
The results showed that increasing the volume fraction of nanoparticles caused a corresponding
increase in the convective heat transfer coefficient. Furthermore, the exact thermal boundary
layer profiles of the investigated nanofluids along the tube were plotted. As the nanoparticle
concentration increased, the thermal boundary layer thickness also increased.

Keywords: Thermal boundary layer; Convective Heat Transfer; Oil-based Nanofluid; CuO
1. Introduction

In recent years, several scholars have made significant strides in the field of nanofluid research.
Nanofluids have been used by researchers to investigate various scientific fields, in particular
to enhance heat transfer [1]. Despite obstacles such as maintaining a uniform particle
distribution and the significant energy required for circulation, nanofluids have evolved into
more efficient fluids for various energy applications. From the beginning, researchers have
predominantly focused on exploring the heat transfer enhancement potential of nanofluids via
convection [2]. Thermal oils are commonly used as heat transfer fluids in heat transfer
operations and can be exploited in a number of engineering applications where high
temperatures are challenging and water-based nanofluids are not proven to be suitable, such as
in the automotive industry [3]. The dispersion of nanoparticles in thermal oils can further
improve both cooling and lubrication performance [4], yet relatively few studies have been
conducted in this area [5]. Farbod and co-workers [6] extensively investigated the behavior of
CuO-oil nanofluids at different nanoparticle mass concentrations, ranging from 0.2% to 6%,
and showed that the nanofluid exhibited Newtonian behavior.

In the present study, a three-dimensional numerical simulation of steady laminar flow in a
horizontal tube consisting of a pure oil containing dispersed CuO nanoparticles is performed.
The study investigates the effect of the volume fraction of nanoparticles on the overall
convective heat transfer performance. It is a well-known fact that conducting experiments to
investigate the thermophysical properties of nanofluids and the enhancement of heat transfer is
a resource-intensive and time-consuming process. Therefore, the application of a technique to
predict the thermophysical properties and heat transfer performance of nanofluids would be
highly beneficial.
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2. Thermophysical Properties

Several factors such as viscosity, thermal conductivity, density, and specific heat significantly
affect the heat transfer efficiency of nanofluids [7]. Table 1 presents the properties of pure oil
and Copper Oxide (CuO) at a mean temperature of 45 degrees Celsius.

Property Pure QOil [8] CuO [9]
k (W/mK) 0.1215 76.5
(Ns/m?) 0.02442832

CP (J/kgK) 1975 531.02
(kg/m?) 848.5 6400

Table 1. Thermophysical properties of the pure oil at T=45°C and CuO.

For the initial instance, the equation proposed by Pak and Cho [10] was employed to precisely
compute the density of mono nanofluids.

Pmnf = PnpPnp T (1 - (Pnp)pbf- (1)

In the above equation, np represents the volume fraction of nanoparticles in mono nanofluids.
Pak and colleagues [10] introduced the concept of specific heat capacity for mono nanofluids,
which was determined using the mixture rule. The formula is presented below:

@Pnp panpnp"'(l—(Pnp)bechf

()

The present investigation utilizes the modified Hamilton and Crosser model [11], which has
previously demonstrated a high degree of precision, to calculate the thermal conductivity of a
monodisperse nanofluid. The expression for the thermal conductivity is as follows:

Kmnf = Kpf (—knp”kbf_wnpA). (3)

Knp+2Kp+@ppa

C =
Pmnf Pmnf

In the current study, the difference between the thermal conductivity of the base fluid (kbf) and
that of the nanoparticles (knp), denoted as A, is calculated based on the total volume fraction of
nanoparticles, np. To account for particle interactions, the viscosity of the monodisperse
nanofluid is calculated using the Batchelor model [12].

Wmnf = ubf(l + 2.5([)rlp + 6.2(pnp2). (4)
3. Model Description

The present study employed the finite volume method to conduct numerical computations using
Ansys Fluent simulation software, utilizing a single-phase approach. The governing equations
(10)-(12) were solved using a second order discretization, and a Semi-Implicit Method for
Pressure Linked Equations was utilized to establish a connection between the pressure and
velocity calculations in the simulation.

3.1. Mesh Grid Independency Test

The fluid under investigation in this study flows through a pipe with a length of L=1.3m and an
inner diameter of Din=7 mm, as previously explored in an experimental study conducted by
Heris [8]. Utilizing Design Modeler, the geometry was generated, and a three-dimensional flow
case was selected that corresponded with the experimental set-up. In order to ensure the
independence of the computational grid, three different grid sets were evaluated, as outlined in
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Table 2. The average Nusselt number for 0.5% CuO-oil nanofluid at Reynolds number 750 was
employed as a metric for comparison. Based on the results, it was determined that grid number
3 provided the optimal mesh density and was therefore utilized for all subsequent simulations.

Grid No | Number of Elements | Average Nusselt Number | Variation %

1 150,800 44.8 3.7
2 260,600 46.5 1.7
3 309,400 47.3 0

3.2. Boundary Conditions

Equations (5)-(7) represent the mathematical formulations that govern the continuity equation,
momentum equation, and energy equation, respectively. These equations serve as the
fundamental basis for comprehending the model's behavior [13], as outlined below:

div(pan) =0, 5)
div(ppiVV) = —VP + ppeV2V, (6)
div(pnsVCp (T) = div(kpVT). 7)

The quantity of energy conveyed by the fluid through the pipe may be calculated using the
subsequent equation [8]:

q-= 1'.npure oilcppure oil (Tout - Tin)- (8)

The equation above represents the calculation for the rate of heat transfer, where g denotes this
quantity. Given a constant heat flux, the surface heat flux was calculated to be 208756 W/mZ.
As a result of this constant heat flux, the bulk temperature of the pure oil within the test section
increased from 303.15 K to 333.15 K. The Reynolds number for this case was 750. It is
noteworthy that the thermophysical properties of the pure oil were determined at the mean
temperature, Tm=(Tout-Tin)/2=318.5 K.

3.3. Model Validation

The objective of this model is to employ it in simulations aimed at assessing the heat transfer
effectiveness of CuO-oil nanofluids. However, prior to utilizing the model, it is crucial to verify
its validity. This may be accomplished through the validation of the model's predictions for
CuO-oil nanofluid, by comparing its outcomes to experimental results. As illustrated in Figure
1, the simulation results for the local surface heat transfer coefficient were compared to
experimental data [8] for CuO-oil nanofluid. The average and maximum discrepancies between
the simulation results and experimental data were 2.8% and 5.6%, respectively.
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Fig. 1. Validation of simulation for CuO-oil nanofluid at Re=750: local surface heat
transfer coefficient [8].

It has been established that the present model is capable of predicting the heat transfer
effectiveness of CuO-oil nanofluids with a reasonable degree of accuracy. In light of this goal,
it is essential to examine various factors that influence heat transfer, including the heat transfer
coefficient and thermal boundary layer thickness along the pipe. These factors will be analyzed
in the subsequent sections.

4. Heat transfer Performance

One can determine the convective heat transfer coefficient at a specific axial position 'x' from
the inlet of the pipe by calculating the local surface convective heat transfer coefficient
according to the following procedure:

_ q
h(®) = o ©)

The wall surface temperature and the nanofluid bulk temperature are denoted by Ts and Tb,
respectively. The computation of the mean heat transfer coefficient for the entire length L of
the pipe is accomplished by applying the subsequent equation:
= 1L "
h=1/ o (X)q_Tb o dx. (10)
Figure 2 presents the simulation results of the mean heat transfer coefficient distribution
along the length of the pipe for various nanofluids and their concentrations at Re=750.
Notably, the heat transfer coefficient of CuO-oil nanofluid shows an increasing trend as the
volume fraction of nanoparticles rises from 0 to 3%. This indicates that the inclusion of
nanoparticles improves the oil's ability to transport heat from the wall to the bulk of the
nanofluid. Specifically, the addition of 3% CuO can elevate the mean heat transfer coefficient
by approximately 90%.

3% Cu0-o1l

1%Cu0-oil [

0.5%Cu0-oil

0.2%Cu)-oil

pure oil

600 BO0 IU.UU 1200 1.-1UU 1600
b (W/miK)
Fig. 2. CFD results of average heat transfer coefficient for CuO-oil in different concentrations at Re=750
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4.1. Analysis of the thermal boundary layer

Convective heat transfer occurs as a consequence of the temperature difference between the
inner wall of the pipe and the fluid flowing inside, leading to the establishment of a thermal
boundary layer due to the formation of temperature gradients in the fluid near the wall. As the
fluid moves along the pipe, the effect of heat transfer spreads further towards the center of the
pipe, causing the thermal boundary layer to expand. When a constant heat flux is applied to the
wall, the thickness of the thermal boundary layer increases with the distance from the pipe inlet
until it reaches a fully developed state. However, in the present investigation, the flow across
the entire pipe length remains in the thermal entry region, where the length of the pipe is much
smaller than the minimum thermal entry length of 93m, which belongs to the 3% CuO-oil
nanofluid. This suggests that the flow along the entire pipe length is in the thermal entry region
and that a fully developed thermal condition is not achieved. The thermal boundary layer
thickness at a specific axial position X' from the pipe inlet is determined by finding the value
of 'y' that satisfies the following equation [14]:

Tw®)-Txy) _
T T 0.99 (11)

The local temperature of the nanofluid inside the pipe space is denoted by T(x,y). The thermal
boundary layers along the length of the pipe for pure oil and CuO-oil with different
concentrations are illustrated in Figure 3, and the mean thickness of the thermal boundary layers
for various nanofluids and their concentrations is depicted in Figure 4. As demonstrated, the
thickness of the thermal boundary layer increases with the distance from the pipe inlet.
Furthermore, it is observed that the thickness of the thermal boundary layer also increases with
the concentration of nanoparticles. This is due to the fact that the addition of nanoparticles
results in a reduction in the Prandtl number, leading to a higher thermal diffusivity. As a result,
more energy is transported by diffusion within the thermal boundary layer region, resulting in
a thicker thermal boundary layer when nanoparticles are added.

(L0008
0.0007 ) /-‘)

00006 F

! 0.000710
0.0005 |

(m)
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0.0003 | 0.000695 | =
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0.0002 ff ——0.2% CuO-oil =

_ —0.5% CuO-oil e
00001 | 1% CuO-nil 0.000680 L

I 3% CuO-oil 129 13

0 ; ,
0 01 02 03 04 05 06 07 08 09 1 L1 12 13
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Fig. 3. Thermal boundary layer thickness along the pipe for CuO-oil in different concentrations at Re=750.
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Fig. 4. Average thermal boundary layer thickness along the pipe for CuO in different concentrations at Re=750.
5. Conclusions

A single-phase model, based on certain assumptions, was utilized and validated in this study.
The numerical simulation was conducted for CuO-oil nanofluids with concentrations ranging
from 0.1 to 3 vol%. The results of the computational fluid dynamics (CFD) analysis indicated
that increasing the nanoparticle concentration resulted in an increase in heat transfer. The
incorporation of CuO nanoparticles in the base fluid at a volume concentration of 0.1% resulted
in a 14% increase in heat transfer. The maximum improvement in heat transfer, which was 90%,
was observed at the highest nanoparticle concentration of 3% volume. Furthermore, a rising
trend in the local heat transfer coefficient was observed as the volume fraction of nanoparticles
in the CuO-oil nanofluid increased within the range of 0-3%. The thermal boundary layer
profiles for the tested nanofluids were accurately plotted along the pipe, and the thickness of
the thermal boundary layer was observed to increase with the nanoparticle concentration. This
was due to the decrease in the Prandtl number resulting from the addition of nanoparticles,
which led to a higher thermal diffusivity. Therefore, more energy was transported by diffusion
within the thermal boundary layer region, resulting in a thicker thermal boundary layer when
nanoparticles were added.
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Ozet

Amag¢: Caligmanin amaci, iki farkli ortam zenginlestirmesinin (tiinek ve altlik) etlik piliglerin
kemik mekanik Ozellikleri iizerindeki etkisini belirlemekti. Materyal ve Method: Etlik
piliclerde sogutulmus/sogutulmamis tiinekler ve 1 cm / 7 cm / 14 cm kalinliginda altlik
materyalinin etkisi incelendi. 42. giinde, {i¢ noktali egme testi i¢in sol tibialar (grup basina 7
adet) kullanildi. Bulgular: Bu galisma, sogutulan tiinek grubunun maksimum kuvvete ihtiyag
duydugunu ortaya koydu (Fmax = 290 + 8.23). 1 cm, 7 cm veya 14 cm altlik kalinliklar
arasinda tibia Fmax i¢in istatistiksel bir farkin olmadig1 goriildii. Sonug: Daha saglikli bacak
kemikleri i¢in soguk tiinek ve 7 cm kalinligindaki altligin uygun olabilecegi desteklenmistir.
Ancak, cevresel zenginlestirmelerin etlik piliclerin kemik kalitesi {izerindeki dogru etkisini
gormek ic¢in farkli uzun kemikler kullamilarak daha kapsamli arastirmalar yapilmasi
gerekmektedir.

Anahtar Kelimeler: Biyomekanik, etlik pilig, altlik, tiinek, tibia.
Abstract

Objective: The purpose here was to determine the effect of two different environment
enrichments (perch and bedding), on broilers’ bone mechanical properties. Material and
Methods: The chickens were provided with the cooled / non-cooled perches plus bedding
material with 1 cm /7 cm / 14 cm thicknesses. On the 42" day, left tibias (7 per group) were
collected for three-point bending testing. Results: This study revealed that the cooled perch
group needed maximum force (Fmax= 290 + 8.23). There was no statistical difference for Fmax
of the tibia among 1 cm, 7 cm, or 14 cm litter thicknesses. Conclusion: It was supported that
cool perch and 7 cm thick bedding might be suitable for healthier leg bones. However, more
extensive research is required using different long bones to see the right effect of environmental
enrichments on the bone quality of broilers.

Keywords: Biomechanics, broiler, litter, perch, tibia.
1. INTRODUCTION

The focus on fast-growth characteristics has compromised the health of broiler chickens. As
heavy birds are obtained in a short time, they become sluggish (spending 80% of their time
inactive) (Weeks et al. 2000). This inactive behavior has been known as a major cause of
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skeletal problems and abnormal bone development in broilers (Bailic and O’Connell 2015).

Various efforts have been made to increase the activity of broiler birds like the management of
food, water, and lighting systems.

The provision of a perch-enriched environment is also one such modification (Riber et al. 2018).
Roosting is an inherent habit of poultry birds. The studies have shown that perching behavior
has an excellent effect on the performance of layers (Hu 2017; Wang et al. 2019). Broilers are
also found to prefer roosting, mainly during the 4th week of age (Shields et al. 2005).

Bedding is another vital factor that helps in getting rid of moisture via evaporation otherwise it
could be a source of bacterial infections (ElI-Wahab et al. 2011). That’s why litter type,
moisture, and ammonia content are important factors to consider for a bird’s health and welfare
(Mayne 2005). The appropriate bedding can also enhance the activity of birds.

Thus, both suitable bedding and perch are essential elements of the poultry housing system.
Various efforts have been made keeping in mind these two aspects (Bailie et al. 2018). Such a
physical activity would result in exercise of the musculoskeletal system and strengthening of
their legs (Velo and Ceular 2017).

In a recent article, Dereli Fidan et al. (2021) reported beneficial effects of high litter and cool
perches on tibial health. Their primary purpose was to investigate whether litter height and
perch type affect the leg health and general bone measurements or not. The measurements of
the bone strength may be performed with some methods, like bone morphometrical or the
geometrical indices that have been used in the previous study. But biomechanical tests are the
core diagnostic tools that can measure bone health parameters with reliable indicators.
Therefore, as an extension of the previous work, we applied biomechanical tests and further
explored the mechanical properties of broilers’ tibia. The present study can be regarded as a
quantitative analysis of bone biomechanics.

2. MATERIALS and METHODS

A total of 459 Ross-308 broiler chicks were divided into 9 treatment groups. A 3 x 3 factorial
design was used with three levels of perch (no, normal, cold) and litter thickness (1, 7, and 14
cm) treatment groups for which have three perch and litter thickness subgroups.

At the end of the study (on 42"%), left tibia of seven chickens from each experimental
compartment, a total of 189 broilers were randomly selected. The three-point bending test was
applied to further explore the parameters (i.e. maximum force, deformation, stiffness, strength,
and elastic modulus), using Zwick/ Roell mechanical test apparatus, according to
ANISE/ASABE Standards (Standarts 2003). The distance between the two supports was kept
at 50 mm. The force was applied to the bone at the mid-point from the caudal side. A pre-load
of 2 N was applied and cross-head speed was kept at 10 mm/minute (Figure 1). The testXpert®
Il software was used to record the measured data.
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Figure 1. Three-point bending test setup

The statistical analyses were performed using the Statistical Package for the Social Sciences
(SPSS) 22.0 for Windows (SPSS Inc, Chicago, IL. USA). Data analyses were carried out by
using Generalized Linear Model and the results were expressed as mean + standard deviation.

3. RESULTS

The results of this study revealed that the cooled perch group needed maximum force (Fmax =
290 + 8.23), to break the bone while displacement as a result of this force seemed to be not
affected by perches. There was no statistical difference for Fmax Of tibia among 1 cm, 7 cm or
14 cm litter thicknesses, as stated by Dereli Fidan et al. (2021) that litter thickness has no
statistically significant effect on tibial diameters. The calculations of stiffness has significant;
but deformation, strength and elastic modulus made from the force-displacement curve,
indicated non-significant data (Table 1).

Table 1. Influences of perch and litter thickness on biomechanical properties of the left Tibia®.

Maximum Deformation  Stiffness Strength Elastic
ltem Force Modulus
N) (mm) (N/mm) (MPa) (MPa)
Expected 271.83 4.46 91.29 84.11 1645.41
Mean (n)
No Perch 260.77+7.57°  4.53+0.09 87.43+2.17¢ 81.90+2.15 1599.40+65.09
Normal b b
Perch Perch 264.30+8.18 4.52+0.11 90.45+2.35 85.85+2.32  1753.00+70.31
Cold Perch 290.93+8.23%  4.32+0.11 96.37£2.36 84.59+2.34 1583.83+70.73
lcm 274.07+8.30  4.49+0.11 90.34+2.38  81.06+2.36  1539.07+71.38
Litter
. 7cm 274.07£7.79 4.49+0.10 91.07+2.23 86.42+2.21 1685.45+66.99
Thickness
14 cm 267.36+7.89 4.40+0.10 92.45+2.26  84.85+2.24 1711.70+67.84
SEM 4.622 0.060 1.327 1.315 39.702
P perch 0.016 0.264 0.016 0.441 0.169
L P litter
Slgnlflcancg thickness 0.788 0.768 0.808 0.244 0.175
of main
effects
P
perch*litter ~ 0.653 0.479 0.433 0.159 0.150
thickness

! Data presented as the least square means; SEM: Pooled standard error of the mean for main
effects, > means with different superscript letters in the same column differ (P<0.05).

4. DISCUSSION and CONCLUSION

As a bone’s biomechanical characteristics are dependent not only on its material characteristics
but also on its geometry (shape, length, diaphyseal diameter etc), so our outcomes might
perhaps be supported by the unchanged tibial diameters. Also, it was seen that perching
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improved mechanical properties of tibia in layers but broilers’ tibias were not strengthened due

to inactivity (Bizeray et al. 2002). In turkeys as well, litter management turned out to be
unsuccessful in restoring leg weaknesses (Hester et al. 1987).

The broilers tend to lie down because of their bulkiness and it was observed that cool perches
also contribute to increased body weight (Zhao et al. 2012; Dereli Fidan et al. 2021). It can be
suggested that broilers could have shown some interest in mobility by staying on perches during
the initial stages of life but shortly abandoned due to the bones inability to carry this heavy load.
It has also been observed in some studies that roosting behavior of broilers is dependent on the
placement and elevation level of perches (LeVan et al. 2000; Pettit-Riley and Estevez 2001).
Estevez et al. (2002) research work showed that broilers prefer to use perches at the highest
level (15 cm) available to them after reaching a definite size (5-6 weeks age). Before this (during
4 weeks) they preferred perches at low height (7.5 cm). Contrarily, in this study, they used
constant 10 cm height was used for perch positioning above floor bedding but three different
litter thicknesses were provided. Therefore, the diversity in height of perches along with
different litter thicknesses could be a good suggestion for having better bone quality.

The floor height seemed to be the least influencing bone measurements as observed by Hester
et al. (1987) in turkeys where different litter depths failed to affect the length and width of the
tarso-metatarsus bone. The results showed broilers were unable to have better quality bones just
by giving them the choice to have thick and thin bedding material. Hester et al. (1987) also
established the fact that only a good litter facility is inadequate to achieve versatile movement
in broilers.

It was concluded that the cool perch and litter thickness of 7 cm can provide a little better leg
bone in broiler chickens but the broiler leg abnormalities could not be minimized simply by this
practice. The birds could be stimulated to sit for some time on perches by attaching feeders or
water nipples at the site of the roost. Diversification of movement should also be addressed by
focusing on perch design, its location, and litter material available varieties in connection with
various thicknesses in extensive research, for getting stronger and better-featured bones.
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