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Editorden

Istanbul Universitesi siireli yayinlarindan biri olan Saglik Bilimlerinde Ileri Arastirmalar Der-
gisinin dort arastirma, ii¢ derleme ve bir olgu sunumu iceren Haziran sayisiyla karsinizdayiz.

Kronik Miyeloid Losemili hastalarda yapilan genetik ¢alisma yani sira giinliik yagantimiza et-
kili olabilecek, ‘Hekim Kiyafetlerine iliskin Hasta Tercihleri Egilimi, ‘Hemsirelerin Profesyonel
Davranislarr, ‘Saglik Teknikeri Adaylarinin Hijyen ve Temizlik Aliskanliklarr’ gibi farkli alan-
lardan ¢aligmalar da bu sayimizda yayinland.

Dergimizin Haziran sayisinda ayrica Mitokondriyal DNA, Cocuklarda Miyelodisplastik Send-
rom, Ilag Salinim sistemleri iizerine derlemeler ve Akut Promyelositik Losemili Cocuk Hastada
Mag iligkili Intrakardiyak Tromboz olgu sunumu da yer almakta.

2020 yili COVID-19 pandemisiyle tarihe gecti, bu yil da pandemiyle gegecek gibi goriiniiyor.
Pandeminin etkiledigi birgok alan var. Bunlardan biri de ‘ETIK. Bu konuda sayin Prof. Dr.
[lhan Ilkilig hocamizin Béliim editérligiinde, 2021 yili Ekim sayimiza ek olarak ayrica bir ‘SA-
BIAD OZEL SAYISI’ ¢ikarmay1 planladik. Bu konuyla ilgili gelecege not diisecek yayinlarinizi
bekliyor, hepinizi sevgi ve saygiyla selamliyorum.

IYI OKUMALAR

Prof.Dr. Zeynep Karakas

Saglik Bilimlerinde Ileri Arastirmalar Dergisi Editorit
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OZET

Amag: Calijmamizda 25 KML (Kronik Miyeloid Losemi) hastasinda Sitogenetik Analiz ve
RT-PCR (Reverse Transcriptase Polymerase Chain Reaction) Teknigi ile Ph (Philadelphia)
kromozomu ve BCR-ABL fiizyon geninin saptanmasi amaglanmustur.

Gereg ve Yontemler: Calismamiza dahil edilen hastalardan kemik iligi veya kan 6rnekleri
alindi. RNA izolasyon kiti kullanilarak periferik kan, kemik iligi ve hiicre hattindan total RNA
izolasyonu yapildi. RNA saflig1 spektrofotometre ile lgiilerek, ¢aligma igin uygun saflikta RNA
lar segildi. Random hekzamer primerleri ve reverse transkriptaz enzimi kullanilarak mRNA’ dan
cDNA sentezi gergeklestirildi. Hedef DNA oligonukleotid primerler kullanilarak iki basamakl
Nested PCR yontemi ile gogaltildi. K562 hiicre hatti pozitif kontrol olarak, distile su negatif
kontrol olarak kullanildi. PCR iirtinleri ethidium bromide ile boyanmus agaroz jelde yiiriitiilerek,
jel gorintiileme sisteminde gorintiilendi. Sitogenetik analiz i¢in kemik iligi materyalinden
24 saatlik hiicre kiltirti yapildi. Preparatlara G-Bantlama yapilarak mikroskobik incelemeleri
gergeklestirildi.

Bulgular: Calismamiza 10 kadimn, 15 erkek hasta dahil edildi. Hasta grubunun yas ortalamasi
53,24 olarak hesaplandi. PCR sonuglarina gore; M-BCR/ABL 5 hastada negatif, 20 hastada
pozitifti. Sitogenetik analizde her hasta preparatinda 20 metafaz alani incelendi. 5 hastada tireme
gerceklesmedi. 5 hastada 46,XY karyotip, 1 hastada 46,XX karyotip, 9 hastada 46,XY t (9;22)
(q34, q11) karyotip, 5 hastada 46,XX (9;22) (q34;q11) karyotipi saptand. Sitogenetik analizde
ireme olmayan ve Ph kromozomu negatif olan hastalar molekiiler analiz ile incelendi. 6 hastada
M-BCR/ABL pozitif tespit edildi. Sonuglarimiza gére M-BCR/ABL oram1 20/25 (% 80), Ph
kromozom pozitifligi oran1 % 80 olarak bulundu.

Sonug: KML hastaliginda teshis ve tedavide yanitin izlenmesinde sitogenetik analiz ile daha hizli
ve daha duyarli RT-PCR teknigi birlikte uygulanarak sonuglar irdelenmistir.

Anahtar Kelimeler: BCR-ABL geni, RT-PCR, KML, Ph kromozomu

ABSTRACT

Objective: Objective: In our study, we aimed to detect Ph (Philadelphia) chromosome and BCR-
ABL fusion gene in 25 patients with CML (Chronic Myeloid Leukemia) by Cytogenetic Analysis
and RT-PCR (Reverse Transcriptase Polymerase Chain Reaction).

Materials and Methods: Bone marrow or blood samples were obtained from the patients
included in our study. Total RNA was isolated from peripheral blood, bone marrow and cell
lines using an RNA isolation kit. RNA purity was measured by spectrophotometer and RNAs
of appropriate purity were selected for the study. cDNA synthesis was performed from mRNA
using random hexamer primers and reverse transcriptase enzyme. Target DNA was amplified by
the two-step Nested PCR method using oligonucleotide primers. The K562 cell line was used as
a positive control and distilled water was used as a negative control. PCR products were run on
agarose gel stained with ethidium bromide and displayed on the gel imaging system. Cell culture
was made from bone marrow material over 24 hours for cytogenetic analysis. Microscopic
examinations were performed by applying G-banding s to the preparations.

Results: Ten female and 15 male patients were included in our study. The average age of the
patient group was calculated as 53,24. According to the PCR results; M-BCR/ABL was negative in
5 patients and positive in 20 patients. In cytogenetic analysis, 20 metaphase areas were examined
in each patient preparation. No growth occurred in 5 patients. 46,XY karyotype in 5 patients,
46,XX karyotype in one patient, 46,XY t (9; 22) (q34, q11) karyotype in 9 patients, and 46. XX
(95 22) (g34; q11) karyotype in 5 patients was found. The patients with no reproduction in
cytogenetic analysis and negative for the Ph chromosome were examined by molecular analysis.
M-BCR / ABL was positive in 6 patients. According to our results, it was found the M-BCR / ABL
ratio was 20/25 (80%), and the Ph chromosome positivity rate was 80%.

Conclusion: In CML disease, for monitoring diagnosis and treatment response, cytogenetic
analysis and the faster and more sensitive RT-PCR technique were applied together and the
results were examined.

Keywords: Physician, BCR-ABL gene, RT-PCR, CML, Ph chromosome
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KML de Ph kromozomu ve BCR-ABL geninin saptanmasi

GIRIS

Kronik Miyeloid Losemi (KML), t (9; 22) (q34;
q11) karsilikli kromozomal translokasyon Ph (Phi-
ladelphia) kromozomu ile karakterize bir pluripotent
hemopoietik kok hiicre hastaligidir. Translokasyon,
kromozom 9’un uzun kolunda bulunan ABL geninin,
kromozom 22’ nin uzun kolunda bulunan BCR geni
ile fiizyonuyla sonuglanir. BCR/ABL fiizyon geni,
6nemli bir rol oynayan yiiksek tirozin kinaz aktivi-
tesine sahip kimerik bir proteini kodlar. KML, 16se-
mi tanisinda ve terapétik etkinin degerlendirilme-
sinde t (9; 22) (q34; q11) translokasyonu ve BCR/
ABL flizyon geninin saptanmasi 6nemli rol oynar .
KML de, tiim Ph1 pozitif hastalarin yiizde 90’ ninda
translokasyon [t (9; 22) (q34; q11)] olarak gozlenir.
Ph kromozomu ayrica Akut Lenfoblastik Losemi
(ALL) hastalarinin 6nemli bir boliiminde ve az sa-
yida Akut Miyeloid Lésemi (AML) vakasinda da
bulunur. (1-4).Lésemi hiicrelerinde Ph, yalnizca fiz-
yolojik sinyal yollarini bozmakla kalmaz, ayni za-
manda genomik stabiliteyi de bozar. Bu anormal
fiizyon geni, kalic1 olarak artmuis tirozin kinaz akti-
vitesi ile kirilma noktas1 kitme bélgesi BCR-ABL1
(proto-onkogen tirozin-protein kinaz) onkogenik
proteinini kodlar. Kinaz aktivitesi, proliferasyonu
stirdiirmek, farklilagmay1 inhibe etmek ve hiicre 6lii-
miine diren¢ kazandirmaktan sorumludur. KML nin
kronik fazdan hizlandirilms faza ve ardindan patla-
ma fazina ilerlemesi sirasinda, farkli BCR-ABL1
transkriptlerinin ekspresyon modelleri degismektedir.
Her BCR/ABLI transkripti, hem terapiye yanitt hem
de klinik sonucu éngoren farkli bir I6semi fenotipin-
de de mevcuttur. KML nin yani sira Ph, ALM, AML
ve karisik fenotip akut 16semi de bulunur (5-8).

Tez projesi ¢alismasi igin, Sitogenetik Analiz ile
Ph (Philadelphia) kromozomu ve RT-PCR (Reverse
Transcriptase Polymerase Chain Reaction) Teknigi
ile ve BCR-ABL fiizyon geninin saptanmasi amag-
lanmustir.

GEREC VE YONTEMLER

Manisa Celal Bayar Universitesi Tip Fakiiltesi He-
matoloji Klinigi’ nde tanisi konulan, farkli safhalarda
bulunan 25 KML hasta bireyin (10 kadin ve 15 erkek
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hasta birey) periferik kan ve Kemik iligi (KI) 6rnek-
leri galigilarak, ISCN (Uluslararasi Insan Sitogenetik
Isimlendirme Sistemi)’ ne gore kromozomal incele-
meleri yapilmustir. Bu ¢alisma igin etik komite onay1
Manisa Celal Bayar Universitesi Tip Fakiiltesi Etik
Kurulu'ndan alinmistir. Katilimcilardan bilgilendi-
rilmis onamlar1 alinmigtir.

Sitogenetik Calisma

Sitogenetik analiz , kemik iligi materyalinden 24
saatlik hiicre kiiltiirti yapilarak standart prosediirle-
re gore gerceklestirilmistir. Metafaz kromozomlari
elde edilerek, GTG bantlama teknigi ile bantlanarak,
20 metafaz alani analiz edilmistir.

Molekiiler Calisma

RNA izolasyonu i¢in kan ve kemik iligi 6rnekleri
K3EDTA igeren tiipe (Isolab, Eschau Germany) alin-
diktan hemen sonra RNA izolasyon islemine bas-
lanmustir. RNA izolasyonu i¢in Nucleospin RNA 1II
Total RNA izolasyon kiti (Macharey Nagel, Dueren,
Germany) kullanilmistir. Elde edilen RNA’ larin ab-
sorbans 6l¢iimleri spektrofotometre ile yapilarak
konsantrasyonlar1 hesaplanmistir. Ekspresyon ¢alis-
malarinda 2-5 pg standart RNA, cDNA' ya gevrilmek-
tedir. Buna uygun olarak 3 ug RNA, cDNA' ya ¢ev-
rilmistir. RT-PCR (Reverse Transcriptase
Polymerase Chain Reaction) isleminde, RNA nin
c¢DNA ya donistiiriilmesi i¢cin RevertAid TM First
strand cDNA Synthesis Kit (Thermo Scientific, Mas-
sachusetts, USA) kullanilmigtir. Sentezlenen cDNA
lar, BCR/ABL geninin amplifikasyonuna dayanan
Nested PCR yontemi ile ¢ogaltilmistir. Amplifikas-
yonlarda, reaksiyon final miktar1 25 pl olacak sekilde,
15 pl distile su (Applichem, Darmstadt, Germany),
2,5 ul 10 X buffer (1X), 2,5 ul MgCL, (2,5 mM), 0,5 ul
dANTP mix (0,2 mM her dNTP’ den), 0,5 pl Tag DNA
polimeraz (Thermo Scientific, Massachusetts, USA),
2 pl cDNA, 1 pl primer (10 pmol) (Tablo 1) ile kar-
sim hazirlanmistir. Nested PCR’ da, birinci reaksiyon,
PCR cihazinda, 94°C’ de 4 dk., 20 dongii olacak se-
kilde 95°C’ de 40 sn., 56°C’ de 40sn., 72°C’ de 40 sn.
ve 72°C’ de 5 dk. son ekstensiyon olarak gerceklesti-
rilmigtir. Bu reaksiyon sonunda elde edilen ampli-
konlar kalip olarak kullanilarak, ilk reaksiyon ile ayn1
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Tablo 1. Molekiiler Caliymada Kullanilan Oligoniikleotid
Primerler (9) (HPLC saflastirilmig 0.2 umol, liyofilize; 100
pmol olarak sulandirilan) (Sigma Genosys, Texas, USA).

Primer Baz dizisi
ad1
KML1 |[5-GCTTCTCCCTGACATCCGTG-3

KML2 |5-GGAGCTGCAGATGCTGACCAAC-3’

KML3 |5-CGAGCGGCTTCACTCAGACC-3’

KML4 |5-CTGAGGCTCAAAGTCAGATG-3
B-aktinl |5-ATCATGTTTGAGACCTTCAA-3
B-aktin2 |5-CATCTCCTGCTCGAAGTCCA-3

konsantrasyonlarda, 94°C’ de 4 dk., 30 déngii olacak
sekilde 95°C’ de 40 sn., 56°C’ de 40sn., 72°C’ de 40
sn. ve 72°C” de 5 dk. son ekstensiyon olarak PCR
cihazinda programlanarak ikinci reaksiyona alinmig-
tir. Molekiiler ¢alismada, Ph pozitif ve Ph negatif
oldugu bilinen K562 hiicre hatt1 pozitif kontrol olarak
kullanilmistir. B-aktin geni housekeeping gen olup,
tiim hiicrelerde eksprese oldugu i¢in, B-aktinl ve
B-aktin2 internal kontrol olarak kullanilmistir. 30
dongiintin sonunda, 2* gen amplifikasyon triini
elde edilmis ve 6rnekler ethidium bromide ile bo-
yanmis % 2’ lik jel elektroforezinde yiriitiilmiistiir.

BULGULAR

Hasta grubumuz yas aralig1 20 ile 85 arasinda, yas
ortalamasi 53,24 olan, 10 kadin ve 15 erkek bireyden
olugsmaktadir (Grafik 1).

= Kadin hasta birey sayisi
= Erkek hasta birey sayist

Grafik 1. Hasta bireylerin kadin/erkek oran

Sitogenetik analizde, her hasta preparatinda 20
metafaz alani incelenmistir. 5 hastada 46,XY karyotip,
1 hastada 46,XX karyotip, 9 hastada 46,XY t (9;22)
(934, q11) karyotip, 5 hastada 46,XX (9;22) (q34;q11)
karyotipi saptanmustir (Sekil 1, Sekil 2).

H 7>

Sekil 1. Ph kromozomu (+) hastaya ait metafaz alani
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Sekil 2. 46,XY t (9;22) (q34, q11) karyotipi

25 KML hastasindan alinan Ki rneklerinden elde
edilen hiicre kiiltiirli sonuglarinda; 5 olguda hiicre
kilttri elde edilememis, 16 olguda Ph kromozomu
pozitif, 4 olguda Ph kromozomu negatif olarak sap-
tanmustir. 25 KML hastasindan alinan kemik iligi
orneklerinden elde edilen M-BCR/ABL 5 olguda
negatif, 20 olguda pozitiftir. BCR/ABL transkriptinin
20 olguda Ph kromozomu pozitif, 5 olguda Ph kro-
mozomu negatif olarak RT-PCR yontemi ile tespit
edilmesi hastalarin sitogenetik analizleri ile uyum
gostermistir. Sitogenetik analizde tireme olmayan ve
Ph kromozomu negatif olan hastalar molekiiler ana-
liz ile incelenmistir. 6 hastada M-BCR/ABL pozitif
tespit edilmistir (Sekil 3).

Hiicre kiiltiirii yapilamayan 5 olgunun 4 tanesin-
de BCR/ABL porzitif, 1 tanesinde BCR/ABL negatif
bulunmustur. Sitogenetik acidan Ph negatif olan 2
olgu molekiiler ¢aligmada BCR/ABL pozitif bulun-
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Sekil 3. Jel Goriintiisii (M-BCR/ABL pozitif). M- DNA
marker, 1- Distile su B-aktin PCR, 2- Negatif kontrol p -aktin
3- Pozitif kontrol B-aktin K562 Hiicre hatt1, 4- Hasta 1 $-aktin,
5- Hasta 2 p-aktin (394 bp), 6- Distile su KML primerleri ile,
7- Negatif kontrol, 8- Pozitif kontrol K 562 hiicre hatti, 9-
Negatif hasta, 10- Pozitif hasta (196 bp).

mugtur. Olgularimizin biiytik bir kismi kronik fazda
bulunan hastalardan olusmustur. Caligmamizda RT-
PCR ve sitogenetik yontemi kullanilarak, klinik ve
laboratuvar bulgular: ile KML tanist konulan hasta-
larda BCR/ABL fiizyon geninin pozitif bulunma
orani agisindan karsilastirilmistir. M-BCR/ABL ora-
n120/25 (% 80), Ph kromozom pozitifligi oran1 % 80
olarak bulunmustur. Calismaya dahil edilen bireyler
in yas ve cinsiyetleri, Ph kromozomu ve M-BCR/ABL
nin korelasyonlar1 Tablo 2’ de 6zetlenmigtir.

TARTISMA

KML kotii huylu bir klonal pluripotent hemato-
poietik kok hiicre hastaligidir (10,11). KML genel-
likle orta ve ileri yaslarda goriiliir (12). Ph kromozo-
mu, KML hastalarinin yaklasik % 90’ inda saptanir
ve % 5-10’ unda da varyant tipler olabilmektedir (4).
Sitogenetik incelemelerle, vakalarin % 90’nina KML
tanis1 konulmakta ve bu vakalarin karyotipinde 22
numarali kromozomun kii¢iildiigii gériilmektedir
(11,13).

KML de translokasyonun bulunmasi, hastaligin
patogenezinde nedensel olarak rol oynadigini diisiin-
diirmekte ve molekiiler diizeydeki ¢aligmalar da bu
fikri dogrulamaktadir. Translokasyonun sonucu ola-
rak, kromozom 9 tizerinde bulunan Abelson proto-
onkogen (ABL), BCR olarak bilinen kesik bir gene
birlestigi kromozom 22’ ye taginmakta ve genomik
yeniden yapilanmanin sonucu olarak, gelismis pro-
tein tirozin kinaz aktivitesine sahip yeni bir kimerik
protein triiniinii kodlayan bir hibrit gen olusmakta-
dir (14).
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Tablo 2. KML hastalarinda Ph kromozomu ve M-BCR/ABL
nin korelasyonlar:

f:m Cinsiyet | Yas kmmI:)}; omy | MFBCR/ABL
1 Kadin 73 0 +
2 Erkek 39 + +
3 Kadin 76 + +
4 Erkek 55 + +
5 Erkek 36 - -
6 Erkek 45 0 -
7 Kadin 58 - +
8 Kadin 85 0 +
9 Kadin 50 + +
10 Kadin 48 + +
11 Erkek 20 - -
12 Erkek 60 + +
13 Erkek 32 - -
14 Kadin 65 + +
15 Erkek 57 + +
16 Erkek 58 + +
17 Kadin 83 0 +
18 Erkek 63 + +
19 Erkek 51 - +
20 Erkek 49 + +
21 Kadin 42 0 +
22 Erkek 38 + +
23 Kadin 45 + +
24 Erkek 49 - -
25 Erkek 54 + +

(0)= Ureme yok, (-)= Negatif sonug, (+)= Pozitif sonug.

Kromozom 22 iizerindeki BCR geninde ti¢ farkl
kirilma noktast ayirt edilir: M-bcr, m-bcr ve mu-ber.
Ph (+) l6semi hiicre dizileri bu aragtirma alaninda
onemli araglardir. 20’ den fazla ALL (Akut Lenfob-
lastik Losemi) ve 40 tan fazla KML den tiiretilmis Ph
(+) l6semi hiicre dizisi tanimlanmistir. Ph (+) ALL
veya KML li hastalardan olugturulan ti¢ Ph (+) B-len-
foblastoid hiicre dizisi de mevcuttur. BCR-ABL fiizyon
geninin ek kopyalarini elde etmenin bir yolu da KML
hiicre hatt1 K-562, BCR-ABL hibridinin ardigik tek-
rarlarinin olusumudur. Her iki mekanizmada, 22.
kromozomun segici gogalmast ve fiizyon geninin BC-
R-ABL nin ardisik replikasyonu, muhtemelen fiizyon
proteininin ve tirozin kinaz aktivitesinin artmis sevi-
yelerine yol agmaktadir. Oldukg¢a bilgilendirici bu
l6semi modelleri ve Ph (+) hiicre dizileri panelinin
mevcudiyeti, bu malignitelerin patobiyolojisini ve Ph
kromozomunun l6semogenezdeki roliinii analiz etmek
icin egsiz bir firsat sunmaktadir (3,15).



Altintag N, Asc1 M, Yilmaz OS, Miskioglu M, Kizildag S

Tirozin-kinaz inhibitorleri, sentetik oligodeoksi-
niikleotitler veya BCR/ABL onkojenik fiizyon sekan-
sina kars1 tasarlanmis bolgeye 6zgii DNA baglama
proteinleri gibi mekanizmalar kullanilarak spesifik
tedavilerin Oniiniin agilabilecegi bildirilmektedir (8).

Tanida kullanilan molekiiler genetik analizler,
BCR-ABL fiizyon transkriptini gostermeye odaklan-
maktadir. RT-PCR, ribontikleik asit seviyesinde BC-
R-ABL transkriptlerini tespit etmektedir. Bunun
disinda daha az kullanilan 6nciil yéntemler Southern
Blotting ve Western Blotting’ dir. Az kullanilma ne-
deni , blotlama yontemlerinin duyarlihginin disiik
olmasidir. BCR-ABL fiizyonu DNA, RNA ve prote-
in seviyesinde tespit edilebilmektedir. Floresan In
Situ Hibridizasyon (FISH), Southern Blotlama, ve
Immiinopresipitasyon teknikler, aragtirmacilarin ki-
sisel becerisine ve kullanilan hiicre 6rneklerine bag-
11 oldugundan avantajlari ve dezavantajlar1 da bulun-
maktadir. Bu nedenledir ki kullanilan yontemin
duyarliliginin yani sira hizli ve tekrarlanabilir olma-
s1 da onemlidir (6,13,16).

Insan gen haritas1 hakkindaki bilgiler arttikga,
etkilenen kromozomlardaki degisikliklerin, habis
hiicredeki biyokimyasal anormalliklerle iliskilendi-
rilmesi beklenilmektedir. Bu da se¢ilmis hiicrelerin
kotii huylu doniisiim yoluyla nasil proliferatif bir
avantaj kazandigina dair anlayisimizi gelistirecek ,
bu hastaliklarin kesin siniflandirmasina yardimci
olabilecek ve boylece spesifik tedavi bicimlerinin
tasarlanmasina yol agabilecektir (10).

Losemilerde metafaz kromozomu elde etmek ko-
lay degildir. Bu nedenle giiniimiizde molekiiler biyo-
lojide RT-PCR yontemi, genetik bozukluklarin tes-
piti i¢in hassas yontemlerden biri olarak rutinde
tercih edilmektedir. RT-PCR yonteminin genetik
bozukluklarin tespitinde hassas bir yontem olarak
kullanildigindan, ¢aligmamizda RT-PCR yontemi ve
geleneksel sitogenetik ¢aligma yontemi de kullanila-
rak, KML tanisi alan hastalarda BCR-ABL fiizyon
geni saptama orani her iki yontem agisindan karsi-
lagtirilmasi amaglanmigtir. Sonuglarimiz literatiirler-
le uyumludur. Ph kromozomu pozitif olan KML
hastalarinda yapilan RT-PCR ¢aligmalarinda, BC-
R-ABL pozitifligi % 98’ e varan sonuglar da bulun-

maktadir (17). Calismamizda klinik ve laboratuvar
bulgular: ile KML tanisi alan hastalarda RT-PCR ile
BCR-ABL fiizyon geninin pozitifligi % 80 olarak bu-
lunmustur. Caligmamizda elde ettigimiz sonucun,
diger arastirmalara oranla diisiik olmasinin nedeni
olarak, olgu sayisinin az olmasiyla iliskili oldugunu
distindiirmiistiir.

SONUC

Bu hastaligin teshisinde konvansiyonel yontem
kullanilarak, tani kit bagimliliginin ortadan kaldiril-
mas1 planlanmistir. KML hastalar: i¢in yagam bek-
lentisini ve yasam kalitesini iyilestirmede, BCR-ABL
transkriptinin RT-PCR ile gosterilmesi ve geleneksel
sitogenetik ¢aligma yontemi de kullanilarak, KML
tanist alan hastalarda BCR-ABL fiizyon geni saptama
orant her iki ydntem a¢isindan kargilastirilmas ola-
rak planlanan ¢aligmamiz BAP tarafindan destekle-
nerek projelendirilmistir.
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OZET

Amag: Calismanin amaci Istanbulda bulunan bir iiniversite hastanesinin degisik birimlerinden
hizmet alan erigskin hastalarin kadin ve erkek hekimlerin kiyafetlerine iliskin tercihlerinin
aragtirilmasi ve s6z konusu tercihler tizerinde rol oynayan faktorlerin belirlenmesidir.

Gereg ve Yontem: Caligmaya katilan hastalarla goriisme ve anket formu uygulamasi 280 hastaya
(%46.9) klinik servislerde, 219 hastaya (%36.7) polikliniklerde ve 98 hastaya (%16.4) acil servis
tinitelerinde olmak tizere toplam 597 hasta iizerinde gergeklestirilmistir. Eriskin hastalarim,
hekimlerin kiyafetlerine iliskin tercihlerini arastrmak igin Likert Olgegi kullanilarak anket
olusturulmugtur. Hastalara degisik hastane kiyafetleri tagiyan kadin veya erkek hekimlerin
fotograflar1 gosterilerek, hastalardan bu fotograflar arasindan segim yapmalar1 istenmistir.
Verilerin analizi i¢in frekans dagilimlarindan, bagimsiz gruplar t testinden ve Friedman testinden
yararlanilmugtur.

Bulgular: Hastalarin yas, hizmet alinan birim, egitim ve cinsiyet gruplarina gore kadin ve erkek
hekimlerin kiyafetlerine iliskin tercih diizeyleri farklilasmaktadir. Ayrica tercih nedenleri ile
kayafet tiirti arasinda da anlamli fark bulunmaktadir.

Sonug: Hastalarin kadin ve erkek hekimler igin en gok tercih ettigi kiyafet beyaz vizit 6nliigiidiir.
Ancak beyaz vizit 6nliigiini tercih eden hastalar sayginlik, profesyonellik ve temizlik unsurlarini
6nemserken; giiven ve rahatlaticilik unsurlarini 6nemseme egilimleri daha diigtiktiir.

Anahtar Kelimeler: Hekimler, Giysi, Hekim tiniformasi, Hasta tercihi

ABSTRACT

Objective: The aim of the study is to investigate the preferences of female and male physicians’
clothes of adult patients who receive service from different units of a university hospital in
Istanbul and to determine the factors that play a role in these preferences.

Materials and Methods: Questionnaires and interviews were conducted with a total of 597
patients participating in the study; 280 patients (46.9%) in clinical services, 219 patients (36.7%)
in outpatient clinics and 98 patients (16.4%) in emergency units. A questionnaire was created
using the Likert Scale to investigate the preferences of adult patients regarding their physicians’
clothing. Photographs of male and female physicians wearing different hospital uniforms were
shown to the patients and the patients were asked to choose from these photographs which ones
they preferred. Frequency distributions, independent groups t test and the Friedman test were
used to analyze the data.

Results: The preference levels for the clothes of female and male physicians differ according to the
age, service unit, education and gender groups of the patients. In addition, there is a significant
difference between the reasons for preference and the type of clothing.

Conclusion: The most preferred attire for male and female physicians is a white coat. However,
while patients who prefer a white coat care about dignity, professionalism and cleanliness. The
patients tend to care less about trust and comfort.

Keywords: Physician, Clothing, Physician uniform, Patient preference
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Hekim Kiyafetlerine Iliskin Hasta Tercihleri Egilimi

GIRIS

Kiyafet insanlarin birbirlerini etkilemelerinde
onemli bir isleve sahiptir ve insan iliskilerinde ilk
izlenimin olduk¢a 6nemli oldugu bilinmektedir. He-
kimlerin beyaz vizit 6nliigli giymelerinin veya farkli
kiyafet segmelerinin hastalar tizerinde etkileri de
farkli olmaktadir (1). Hekimlerin kiyafetlerine gos-
terdikleri 6zen ise hastanin hekimine olan giivenini
saglamada biiyiik farkliliklar yaratabilmektedir. Bu-
nun yani sira, sadece giyim tarzi degil, hekimin ken-
dine gosterdigi onem, temizlik ve iliskilerdeki jest ve
mimikler de hasta hekim arasindaki iliskide etkili
olmaktadir. Bakiml ve iyi giyinmis bir hekim, has-
tada ona deger verildigi ve ona iyi bakilacag1 izlenimi
uyandirabilmektedir (2, 3).

Biitiin renkleri igerisinde barindiran beyaz renk,
safligin ve temizligin simgesi oldugu gibi sogukkan-
lilik, asalet, masumiyet, istikrar ve devamlilik temsi-
li, huzur ve giiven gibi bir¢ok anlami icermektedir
(4). Temizligi ve saglig1 ¢agristirdigi icin beyaz renk
hastaneler ve saglik sektortinde ¢ok sik kullanilmak-
tadir. Beyaz renk giyenler daha istikrarli, giivenilir
ve temiz olarak algilanmaktadirlar. Bununla birlikte
algilar ve tercihler zamana ve kosullara gére degisim
gostermektedir.

19. yiizyilin sonlarina kadar olan dénemde he-
kimlerin onliiklerinin siyah renkte oldugu gériilmek-
tedir. Onliiklerde siyah rengin tercih edilme amaci
kani gostermemesi ve bu yolla kan tutmasi durumu-
nu yasayan hastalarin hekimlere daha az problem
¢ikarmasinin saglanmasi olarak ifade edilmektedir.
Fakat bulasan kanlarin fark edilememesi ve bu ne-
denle mikrobik hastaliklarin yayilmasina araci olma-
sinin gozlenmesi sonucunda, buharla sterilizasyon
yonteminin de 6nciisii olan Alman cerrah Ernst von
Bergmann (1836-1907) tarafindan tiim hastane per-
sonelinin o donemde laborantlar tarafindan kullani-
lan beyaz onliige ge¢meleri saglanmistir (5). Diinya-
da eski bir aligkanlik olarak “laboratuvar 6nliigii” ad
ile bilinen “beyaz vizit 6nligti” hekimlerin kullani-
minin yayginlagmast ile yavas yavas “hekim 6nlagi”
olarak kabul edilmeye baglanmistir.

Gegmisten bugiine hekimlerin giydikleri beyaz
Kklinik kiyafetlerinin tercih edilme nedenleri arasinda,
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hekimlerin birbirlerini tanimalari; hastalarin hekim-
leri tanimalari; hekimlerin giinliik kiyafetlerinin kir-
lenmelerinin 6nlenmesi ve hekimlerin hastalardan
kaynaklanan bulasic1 enfeksiyonlardan korunmasi
siralanmaktadir. Fakat stireg isledik¢e kavramlar ve
yaklagim farklilagsmis, degisim yine etkisini goster-
mistir (6).

Hekimlik meslegiyle beraber gelisen uygulama
yontemleri, calisma sekilleri ve sosyal beklentiler
dogrultusunda hekimlerin kiyafet tercihleri bityiik
degisiklikler gostermistir. Ozellikle kadin hekimlerin
klinik kiyafetleri farklilasmistir. Uzun yillar hekim-
lerin daha resmi olan giyim tarzlar1 degiserek, daha
rahat bir hale gelmistir. Buna paralel ortaya ¢ikan
diger bir degisiklik de geleneksel hekim kiyafeti olan
beyaz klinik giysilerini tercih eden hekim sayisinda-
ki azalmadir. Beyaz onliik konusu, eski omnipotent
hekim anlayiginin yavas yavas ortadan kalkmasi, pa-
ternal hekim-hasta iliskisi yerine daha esitlik¢i he-
kim-hasta iliskisinin benimsenmeye baglamasiyla
gittikce daha fazla tartigilir olmustur (7).

Literatiirde hekimlerin tercih ettikleri klinik ki-
yafet tiirleri, hastalarin hekimlerini ne tiir bir kiya-
fetle gérmek istedikleri ve hekim ile hasta arasinda-
ki iligki konularinda cesitli goriigler bulunmaktadir.
Klasik giyim tarzi anlayis1 degismekle birlikte, her
giyim tarzi her hasta grubu tarafindan kabul edilmis
degildir. Ornegin yasl hastalar geleneksel kiyafetlere
daha fazla 6nem vermektedirler.

Giyim tarzi sadece olumlu yonde az veya ¢ok bir
¢ekim kuvveti olusturmamakta, kiyafetlerin bazen
olumsuz etkileri de olmaktadir. Ornegin denim pan-
tolon ve spor ayakkab: tarzindaki giinliik kiyafetlerin
hastalar tizerinde olumsuz bir etki yaptig belirtil-
mistir. Bir bagka ¢aliymada saglik kurumlarimin fark-
l1 birimlerine bagvuran hastalar tarafindan beyaz
onliigiin ¢ekingenligi arttirici etkisinin farkli yorum-
landig1 da saptanmustir (8). Ayrica hekimlerin giydi-
gi beyaz klinik kiyafetine bagl olarak hastalarda
etiyolojisi tam olarak belli olmayan yiiksek tansiyon
goriilebilmektedir. Beyaz 6nliikle anksiyete arasin-
daki iligkinin klinikte ve genel tibbi uygulamalarda-
ki en 6nemli yansimasi “beyaz 6nlitk sendromu veya
beyaz 6nliik hipertansiyonu” seklinde bilinen olgudur.
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Klinik olarak hastanede 6l¢iilen kan basincinin, evde
olgiilen diizeylerinden yiiksek olmast “beyaz onlitk
hipertansiyonu” olarak tanimlanmaktadir. Destekler
bi¢imde bazi hekimler beyaz klinik kiyafetin hasta-
larin hekimlerle olan iletisimini zorlastiran olumsuz
etkisini minimuma indirmek amaciyla 6zellikle beyaz
renk giymediklerini belirtmektedirler.

Bu durum sadece ayaktan hasta ve servisler i¢in
gecerli degildir. Ameliyathane ve yogun bakim {ini-
tesi gibi hasta algisinin 6nemli olmadig1 yerler i¢in
de gegerlidir. Gegmiste beyaz o6nliik ile ameliyata
giren hekimler, ameliyat sirasinda 6nliikten yansiyan
1isiktan dolay1 gozlerinde yorgunluk sorunlar: yasa-
miglar ve durumu 6nlemek tizere ameliyathane kiya-
fetlerinde farkli renkleri denemislerdir. Gintimtizde
ameliyathanelerde genellikle mavimsi yesil renk kul-
lanilmaktadir. Bu renk hem tizerindeki kan lekeleri-
ni belli etmekte, hem de hekimlerin goézlerinin sorun
yasamasini Onlemektedir. Renk skalasina gore kiyas-
lama yapildiginda da kan rengi olan kirmizinin tam
zit rengi, yesildir. Yesil veya ona yakin bir ton olan
maviye bakmak goziin gortisiinii tazeleyerek kirmi-
ztya kars1 olan goriis kaybinin 6niine gegmektedir.
Boylece kirmizi renk tonlarina kargi goziin hassasi-
yetinin artmasi saglanarak, kirmizi renk tonlar1 ara-
sindaki ince farklarin daha rahat algilanabilmesi
mimkiin olmaktadir. Yesil en ¢ok tercih edilen ame-
liyathane kiyafeti renklerinden biri olsa da hekimle-
rin farkli renklerde de ameliyat kiyafetleri tercih
edebildikleri goriilmektedir. Ancak bu konuda kesin
bir kural olmamasi durumun goz ard1 edilmesine ve
onemli detaylarin atlanmasina neden olabilmektedir
9).

Yirminci yiizyilda saglik alanindaki gelismeler
insanligin bundan 6nceki binlerce yilinin hepsinin
toplamindan daha biiyiik olmustur. Son ytizy1l igeri-
sinde diinyay1, yasami ve insanlar1 agiklama gabala-
rinda mekanik bir yaklagim egemen olmustur. Bu
yaklasima gore hastaliklar, bir tiir makina olan insan
viicudunda makinanin ariza yapmasidir, hekimin
gorevi de bu makinay1 tamir etmektir. Hasta psiko-
lojisi, algis1 gibi kavramlarin varlig bu diisiincenin
dogru olmadiginin kaniti olarak ifade edilebilir. Ciin-
kii hastalar sadece hastaliklarinin derece ve asama-

lar1 ile degil; psikolojileriyle, algilariyla, 6n yargila-
riyla ve beklentileriyle birlikte degerlendirilmelidirler.
Bu nedenle bir yandan hekimlik meslegiyle beraber
gelisen calisma sekilleri; diger yandan hastalarin se-
¢imlerini etkileyen i¢ ve dis faktorler, demogratik
ozellikler, sosyal degerler, deneyim ve tecriibeler,
sosyal beklentiler, deger yargilari, tutum ve davranis
kaliplar1 hekimlerin kiyafetleri konusunda tercihlerin
de degisime ugramasina sebep olmaktadir. Hastalarin
deger yargilari kadar hekimlerle ilgili beklentileri de
yonlendirici olmaktadir (10-14).

Bu ¢alismanin amaci Istanbul'da bulunan bir iini-
versite hastanesinin degisik birimlerine tani ve teda-
vi amaciyla bagvuran erigkin hastalarin, kadin ve
erkek hekimlerin kiyafetlerine iligkin tercihlerini
aragtirmak ve bu konularda rol oynayan degiskenle-
ri belirlemektir.

GEREC ve YONTEM

[stanbulda yer alan bir iiniversite hastanesine
basvuran hastalarin ilgili birimlerde gérev yapan he-
kimlerin kiyafet ve dig goriiniislerine iliskin fikirle-
rini ortaya ¢ikartmaya yonelik gorsel 6geler igeren
anket ¢aligmasi Ekim — Kasim 2016 tarihleri arasin-
da yapilmistir. Sunulan ¢aligmada tanimlayici arag-
tirma modeli kullanilmistir.

(Calisma Helsinki Bildirgesi Prensiplerine uygun
olarak yapilmugtir. [U Istanbul Tip Fakiiltesi Etik Ku-
rulunun 22.04.2016/568 tarih ve sayili onayina haiz-
dir.)

Aragtirma verileri, hastanenin “acil servis”, “klinik”
ve “poliklinik” hizmetlerinden yararlanan eriskin
hastalarla gonillilik esasina dayali ve ytz yiize ya-
pilan anket yoluyla, 597 katilimcidan temin edilmis-
tir. Veri temin edilen hastalarin, tiniversite hastane-
sinin ilgili birimlerinden hizmet alan tiim hastalar
igerisinden tesadiifi olmayan 6rnekleme yontemle-
rinden kolayda 6rnekleme yontemi izlenerek segil-
digi varsayimi yapilmistir. Aragtirmanin metodolo-
jisinde hastalarin kadin ve erkek hekimlerin
kuyafetlerine iligkin tercihleri Likert Olcegi secenek-
leri kullanilarak degerlendirilmistir. Net ve belirli
secenekleri birbirinden esit mesafede, tek kutuplu
bes olcek noktast ile fikir derecelerini ortaya koyan
olcek etiketleri tanimlanmuigtr.
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Calismada elde edilen veriler istatistiksel olarak
yorumlanarak, demografik gruplara (yas, cinsiyet,
egitim diizeyi) gore ve hastalarin hastanenin hangi
biriminden (klinikler, poliklinikler ve acil servis)
saglik hizmeti almakta olduklarina gore analiz edil-
mistir. Hastalarin hekimlerin kiyafetlerine iliskin
beklentilerinin saglik hizmetlerinin planlanmasi ve
diizenlenmesinde yonlendirici olacagi beklenmekte-
dir.

Hastalardan ameliyathane kiyafeti (kadin hekim-
ler i¢cin K1; erkek hekim i¢in E1), beyaz vizit 6nliigii
(kadin hekimler i¢in K2; erkek hekimler i¢in E2),
resmi takim elbise (kadin hekimler icin K3; erkek
hekimler i¢in E3), diizgiin etek-bluz (K4) veya diizgiin
gomlek-kravat (E4), diizgiin rahat kiyafet (kadin he-
kimler i¢in K5; erkek hekimler i¢in E5) ya da siradan
glindelik kiyafet (kadin hekimler i¢in K6; erkek he-
kimler icin E6) giymis kadin ve erkek hekim fotog-
raflar1 arasindan se¢im yapmalari istenmistir (FO-
TOGRAFLAR). Katilimcilara, kadin ve erkek
hekimler i¢in altisar adet olmak iizere ayr1 hazirlan-
mus toplam 12 farkli kiyafet hakkindaki goriisleri
sorulmus, katilimcilardan hizmet aldiklar1 birimde-
ki hekimlerin tizerinde bu kiyafetleri gérme tercih
nedenlerini 1- giiven verici, 2- saygin, 3- profesyonel,
4- temiz ve 5- rahatlatict secenekleri arasindan, tercih
diizeylerini ise besli skalada (1- kesinlikle tercih et-
mem, 2- genel olarak tercih etmem, 3- emin degilim,
4- genel olarak tercih ederim, 5- kesinlikle tercih
ederim) belirtmeleri istenmistir.

BULGULAR

Calismaya katilan hastalarla goriisme ve anket
formu uygulamasi 280 hastaya (%46.9) klinik servis-
lerde, 219 hastaya (%36.7) polikliniklerde ve 98 has-
taya (%16.4) acil servis (Cerrahi Acil Servisi ve Da-
hiliye Acil Servisi) iinitelerinde olmak {izere toplam
597 hasta tizerinde gergeklestirilmistir.

597 katilimcidan 327 hasta (%54.8) kadin, 270
hasta (%45.2) erkektir. Ortalama yag 40.7 (18 - 90

+15.6) ve 288 hasta (%48.2) 40 yas iisti grupta yer
almaktadir. Katilimci hastalardan 19474 (%32.5) 30
yas ve altinda, 11571 (%19.3) 31-40 yas araligindadur.

Lisansiistii egitim diizeyinde yalnizca iki gozlem
bulundugu igin, lisans ve lisansiistii egitim diizeyleri
birlestirilerek, “lisans ve tizeri (lisans+)” egitim dii-
zeyi birlikte incelenmistir. Buna gore, ilkokul mezu-
nu 185 (%31), ortaokul mezunu 109 (%18.3), lise
mezunu 177 (%29.6) ve lisans ve lizeri egitim almis
126 (%21.1) kisi bulunmaktadur.

Incelenen tiim hastalar, herhangi bir alt kirilima
inilmeksizin bir biitiin olarak degerlendirildiginde,
kadin ve erkek hekim kiyafetlerini tercih diizeyleri
arasinda bir farklilik olup olmadig1 Friedman testi
ile %5 anlamlilik diizeyinde incelenmis ve Tablo 1'deki
bulgulara ulagilmistir. Erkek hekim tercih diizeyleri-
ne iligkin bulgular da ayni tabloda yer almaktadur.

Alternatif hipotezler:

H,: Kadin hekim kiyafeti tercih diizeyleri arasin-
da fark yoktur.

H,: Erkek hekim kiyafeti tercih diizeyleri arasin-
da fark yoktur.

Kadin hekim kiyafetleri Friedman testi p-degeri
0,05’ten kiigiiktiir. Buna gore, yokluk hipotezi redde-
dilerek %5 anlamlilik diizeyinde, kadin hekim alter-
natif kiyafetlerinin tercih diizeylerinin farkli oldugu
bulgusuna ulasilmistir. Erkek hekim alternatif kiya-
fetlerinin tercih diizeyleri i¢in de Friedman testi
p-degeri 0,05 ten kiigiik bulunmustur. %5 anlamlilik
diizeyinde erkek hekim kiyafetlerinin tercih diizey-
leri homojen degildir. Analiz sonuglarina gére kadin
hekimlere iligkin beyaz vizit 6nliigti (K2) medyan
degeri 4; ameliyathane kiyafeti (K1) medyan degeri
3; resmi takim elbise (K3), diizgiin etek- bluz (K4) ve
diizgiin rahat kiyafet (K5) medyan degeri 2 olarak
elde edilmistir. En diisiik medyan degerine sahip
kiyafet tiirti siradan- giindelik kiyafet (K6) olmustur.
Erkek hekim kiyafetlerine iliskin medyan degerleri
de beyaz vizit 6nliigi (E2) icin 4; ameliyathane kiya-

Tablo 1. Hastalarin hekim kiyafetlerini tercih diizeyleri i¢in Friedman Testi Bulgular1

Test Edilen Kiyafetler Ornek biiyiikliigii Friedman Test Istatistigi | Serbestlik derecesi p-Degeri
Kadin hekim kiyafetleri 597 912,42 5 0,00<0,05
Erkek hekim kiyafetleri 597 888,05 5 0,00<0,05

10  Saglik Bilimlerinde fleri Aragtirmalar Dergisi, Haziran 2021; Cilt 4, Say1 2



Alargin EY, Sozen AB, Bozbuga N, i§sever H

feti (E1) igin 3; resmi takim elbise (E3), dlizgiin gom-
lek kravat (E4) ve diizgiin rahat kiyafet (E5) i¢in 2
olarak elde edilmistir. Siradan giindelik kiyafet (E6)
en diisiik medyan degerine sahiptir.

Kadin ve erkek hekim kiyafetlerinin hangisi ya da
hangilerinin daha ¢ok tercih edildigi, Friedman tes-
ti sonras1 Dunn’in ikiserli kargilagtirmalar i¢in gelis-
tirdigi test ile ayr1 ayr1 analiz edilmis ve Dunn Post-
Hoc testi sonuglarina gore hekim kiyafetlerinin en
ok tercih edilenden en az tercih edilene dogru sira-
lanislar1 Tablo 2'de 6zetlenmigtir.

Ameliyathane kiyafeti (E1)

Diizgiin gomlek-kravat (E4)
Erkek hekim kiyafet 6rnekleri

Tablo 2. Tium hastalara iliskin hekim kiyafeti tercih diizey-

leri
Tercih sirasi Kadin hekim Erkek hekim
kiyafeti kiyafeti
1 K2 E2
2 K1 El
3 K3, K4, K5 E3, E4, E5
4 K6 E6

Ulagilan sonuglara gore K3, K4 ve K5 kuyafetleri ayni
diizeyde tercih edilmektedir. Benzer bicimde E3, E4 ve
E5 kayafetleri de ayni diizeyde tercih edilmektedir. Diger
tiim kayafetlerin ikiserli karsilastirmalari anlamlidur.

Resmi takim elbise (E3)

Beyaz vizit onltigt (E2)

Diizgiin rahat kiyafet (E5)

Siradan-giindelik kiyafet (E6)
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Ameliyathane kiyafeti (K1)

) |

Diizglin etek- bluz (K4)

Kadin hekim kiyafet 6rnekleri

Yas gruplarina, cinsiyete, egitim diizeyine ve hiz-
met alinan birime bagli olarak kadin ve erkek hekim
kiyafeti tercih diizeyleri arasinda bir farklilik olup
olmadig1 da Friedman testi ile %5 anlamlilik diize-
yinde ayr1 ayr1 incelenmigtir. Tablo 3’te yapilan tiim
Friedman testi sonuglar1 6zetlenmigtir. H: Birime,
yasa, egitim ve cinsiyet gruplarina gore hekim kiya-
feti tercih diizeyleri arasinda fark yoktur.

Tum gruplar i¢in kadin hekim ve erkek hekim
kiyafetleri Friedman testi p-degeri 0,05’ten kiigtik
bulunmustur. Buna gore, yokluk hipotezi reddedile-

12  Saglik Bilimlerinde fleri Aragtirmalar Dergisi, Haziran 2021; Cilt 4, Say1 2

")

Beyaz vizit 6nliigii (K2)

Diizgiin rahat kiyafet (K5)

Resmi takim elbise (K3)

Siradan- giindelik kiyafet (K6)

rek %5 anlamlilik diizeyinde, kadin hekim ve erkek
hekim alternatif kiyafet tercih diizeylerinin yas, cin-
siyet, egitim ve hizmet alinan birim gruplarina gére
farkli oldugu bulgusuna ulasimistir.

Friedman testi sonrasi yapilan Dunn Post-Hoc
ikiserli karsilastirmalar testi sonuglarina gore hekim
kiyafetlerinin en ¢ok tercih edilenden en az tercih
edilene dogru siralaniglar1 Tablo 4’te, her bir grup
i¢in yapilan analiz sonuglarini icerir bicimde 6zet-

lenmistir.
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Tablo 3. Birim, Yas, Egitim ve Cinsiyet Gruplarina Gore Friedman Testi Bulgular:

. Ornek Friedman Test Serbestlik .
Hasta grubu Test edilen kiyafetler biiyiikliigii statistigi derecesi p-Degeri
Hizmet Alinan Birim
. Kadin hekim kiyafetleri 98 148,00 5 0,00<0,05
Acil B -
Erkek hekim kiyafetleri 98 167,82 5 0,00<0,05
. Kadin hekim kiyafetleri 280 534,63 5 0,00<0,05
Klinik - -
Erkek hekim kiyafetleri 280 485,26 5 0,00<0,05
. Kadin hekim kiyafetleri 219 258,37 5 0,00<0,05
Poliklinik - ;
Erkek hekim kiyafetleri 219 259,70 5 0,00<0,05
Yas gruplari
Kadin hekim kiyafetleri 194 268,00 5 0,00<0,05
Yas <30 : -
Erkek hekim kiyafetleri 194 271,05 5 0,00<0,05
Kadin hekim kiyafetleri 115 172,46 5 0,00<0,05
31-40 Yas aras1 Erkek hekim kiyafetleri 115 181,05 5 0,00<0,05
Yas >40 Kadin hekim kiyafetleri 288 477,90 5 0,00<0,05
a
$ Erkek hekim kiyafetleri 288 44251 5 0,00<0,05
Egitim diizeyi
. Kadin hekim kiyafetleri 185 367,96 5 0,00<0,05
Ilkokul ] -
Erkek hekim kiyafetleri 185 333,73 5 0,00<0,05
Kadin hekim kiyafetleri 109 135,47 5 0,00<0,05
Ortaokul - -
Erkek hekim kiyafetleri 109 140,50 5 0,00<0,05
. Kadin hekim kiyafetleri 177 281,06 5 0,00<0,05
Lise : .
Erkek hekim kiyafetleri 177 301,59 5 0,00<0,05
. Kadin hekim kiyafetleri 126 162,71 5 0,00<0,05
Lisans ve + ; -
Erkek hekim kiyafetleri 126 146,12 5 0,00<0,05
Cinsiyet
Kadin hekim kiyafetleri 270 351,47 5 0,00<0,05
Erkek - -
Erkek hekim kiyafetleri 270 355,12 5 0,00<0,05
Kadin hekim kiyafetleri 327 568,04 5 0,00<0,05
Kadin ) -
Erkek hekim kiyafetleri 327 538,91 5 0,00<0,05

Hastalarin hekim kiyafetlerine iliskin tercihlerini

etkileyen sebepler “gliven verici’, “saygin’, “profesyo-
nel”, “temiz” ve “rahatlatic1” bagliklar1 altinda analiz
edilmistir. Elde edilen sonuglara gore hastalar hekim
kiyafetlerini en ¢ok giiven vericilik (43,2) ve profes-
yonel goriiniis (%40,5) agisindan degerlendirmekte-
dirler. Sonuglar Tablo 5’te yer almaktadir.

Tercih nedenlerinin 6nem derecelerinin kiyafet
tiriine gore farklilik gosterip gostermedigi bagimsiz
gruplar t testi yardimiyla 6l¢tlmiistiir.

H,: Giiven vericilik ile kiyafet tiirii tercihi arasin-
da anlaml bir fark yoktur.

Uygulanan analiz sonucu Tablo 6da goriilmekte-
dir. K1, K4, K5 ve E1, E4, E5 kayafet tiirleri i¢in 0,05’ten
kiigiik p anlamlilik degeri ile s6z konusu kiyafet tiir-

leri ile giiven vericilige iliskin 6nem derecesi arasin-

da anlamli fark bulunmugtur. Yokluk hipotezi red-
dedilmistir.

H,: Sayginlik ile kiyafet tiirii tercihi arasinda an-
lamli bir fark yoktur.

Yapilan analiz sonucu Tablo 7'de yer almaktadur.
K2, K4, K5 ve E4, E5 kiyafet tiirleri i¢in 0,05’ten kii-
¢lik p anlamlilik degeri ile H hipotezi reddedilmistir.
Buna gore sayginlik ile kiyafet tiirii tercihi arasinda
anlamli fark bulunmaktadir.

H,;: Profesyonellik ile kiyafet tiirii tercihi arasinda
anlamli bir fark yoktur.

Analiz sonucu K2 ve E2, E4 kiyafet tiirleri i¢in
0,05’ten kii¢iik p anlamlilik degeri ile yokluk hipote-
zi reddedilmistir. Tablo 8de yer alan sonuglara gore
profesyonellik ile kiyafet tiirii tercihi arasinda anlam-
I1 fark bulunmaktadir.

Journal of Advanced Research in Health Sciences, June 2021; Volume 4, Issue 2 13



Hekim Kiyafetlerine Iliskin Hasta Tercihleri Egilimi

Tablo 4. Birim, yas, egitim ve cinsiyet gruplarina gore hekim kiyafeti tercihleri

Faktor Hasta grubu Tercih sirasi Kadin hekim kiyafeti Erkek hekim kiyafeti
1 K2 E2
Acil Servis 2 K1, K3, K4, K5 El, E3, E4, E5
3 K6, K3, K4, K5 E3, E5, E6
1 K2 E2
2 K1 El
Klinik
Birim 3 K3, K4, K5 E3, E4, E5
4 K6 E6
1 K2 E2
2 K1, K4, K5 El,E4
Poliklinik
3 K3, K4, K5 E3, E4, E5
4 K6 E3, E6
1 K2 E2
2 K1 El
<30
3 K3, K4, K5 E3, E4, E5
4 K6 E6
1 K2 E2
2 K1, K3, K4 El, E4
Yas 31- 40
3 K3, K4, K5 E3, E4, E5
4 K6 E3, E5, E6
1 K2 E2
2 K1, K4 El, E4
>40
3 K3, K4, K5 E3, E4, E5
4 Ko6 E6
1 K2 E2
. 2 K1, K3, K4 El, E3, E4
Ilkokul
3 K3, K4, K5 E3, E4, E5
4 K6 E6
1 K1, K2 E1l,E2
2 K3, K4, K5 El, E3, E4
Ortaokul
3 K5, K6 E3, E4, E5
s 4 - E5, E6
Egitim
1 K2 E2
. 2 K1, K4 El, E4
Lise
3 K3, K4, K5 E3, E4, E5
4 K6 E6
1 K2 E2
L 2 K1, K4, K5 El, E4,E5
Universite
3 K3, K4, K5 E3, E4, E5
4 K3, K6 E3, E6
1 K2 E2
2 K1, K4 El, E4
Erkek
3 K3, K4, K5 E3, E4, E5
L. 4 K6 E6
Cinsiyet
1 K2 E2
2 K1 El
Kadin
3 K3, K4, K5 E3, E4, E5
4 K6 E6
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Tablo 5. Hastalarin hekim kiyafetlerine iliskin tercih nedenleri

Tercih nedeni Frekans Yiizde
Giiven verici 258 %43,2
Saygin 227 %38
Profesyonel 242 %40,5
Temiz 194 %32,5
Rahatlatici 102 %17,1
Tablo 6. Giiven vericilige gore kiyafet tercihi
Levene Testi t-Testi
Kiyafet Tercih etmede etkisi Ortalama Varyans
f P A t P
esitligi
Onemli 2,52
K1 _onemit 8,651 ,003 Esit degil 2,667 ,008
Onemli degil 2,20
Onemli 2,29
K4 I 204 652 Esit 4,839 ,000
Onemli degil 1,71
Onemli 2,07 )
K5 o — 1,547 214 Esit 4,437 ,000
Onemli degil 1,53
El Onemli 247 6,848 009 Esit degil 2,827 005
poy 5 B 1t degl > 5
Onemli degil 2,12 Hbdes
Onemli 2,21 .
E4 o — ,035 ,852 Esit 4,833 ,000
Onemli degil 1,62
Onemli 2,05
E5 ., 467 495 Esit 4,624 ,000
Onemli degil 1,47
Tablo 7. Sayginliga gore kiyafet tercihi
Kiyafet Levene Testi t-Testi
Tercih etmede etkisi | Ortalama Varyans
f P esitlisi t P
sitligi
K2 Onemli 3,44 5,800 ,016 Esit degil 2,005 ,045
Onemli degil 3,26
K4 Onemli 2,21 ,707 ,401 Esit 3,245 ,001
Onemli degil 1,81
K5 Onemli 1,99 ,589 ,443 Esit 2,827 ,005
Onemli degil 1,63
E4 Onemli 2,07 4,170 ,042 Esit degil 2,487 ,013
Onemli degil 1,75
E5 Onemli 2,01 )
o — ,063 ,801 Esit 3,645 ,000
Onemli degil 1,55
Tablo 8. Profesyonellige gore kiyafet tercihi
Levene Testi t-Testi
Kiyafet Tercih etmede etkisi Ortalama Varyans
f P e t P
esitligi
© Onemli 3,52 18,128 ,000 Esit degil 3,686 ,000
Onemli degil 3,20
B2 Onemli 3,52 21,183 ,000 Esit degil 3,580 ,000
Onemli degil 3,20
B4 Onemli 2,03 12,098 ,001 Esit degil 2,055 ,040
Onemli degil 1,77
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H,: Temizlik ile kryafet tiirii tercihi arasinda an-
laml1 bir fark yoktur.

Uygulanan analiz sonucu K1, K2, K3, K4, K5 ve
El, E2, E4, E5 kayafet tirleri i¢in 0,05ten kiigiik p
anlamlilik degeri ile H hipotezi reddedilmistir. Buna
gore temizlik ile kiyafet tiirdi tercihi arasinda anlam-
I1 fark bulunmaktadir. Analiz sonuglar1 Tablo 9da

gorilmektedir.

Tablo 9. Temizlige gore kiyafet tercihi

H,: Rahatlaticilik ile kiyafet tiirii tercihi arasinda
anlamli bir fark yoktur.

Bagimsiz gruplar t testi sonucunda elde edilen
0,05ten kiigiik p degerleri ile K1, K3, K4, K6 ve El,
E3, E4, E5 kayafet tiirleri tercihlerinde rahatlaticiliga
bagli anlamli bir fark oldugu bulunmustur. Analiz
sonuglar1 Tablo 10'da yer almaktadir. Yokluk hipote-
zi reddedilmistir.

Levene Testi t-Testi
Kiyafet Tercih etmede etkisi Ortalama Varyans
f P A t P
esitligi
Onemli 2,64
K1 po - : — 13,518 ,000 Esit degil 3,623 ,000
Onemli degil 2,19
Onemli 3,46
K2 " — 5,209 ,023 Esit degil 2,114 ,035
Onemli degil 3,27
Onemli 2,00 .
K3 po — ,002 ,964 Esit 2,643 ,008
Onemli degil 1,66
Onemli 2,30 )
K4 po — 3,125 ,078 Esit 4,030 ,000
Onemli degil 1,80
Onemli 2,18 .
K5 po — 3,765 ,053 Esit 4,770 ,000
Onemli degil 1,57
Onemli 2,61
El po — 16,426 ,000 Esit degil 3,953 ,000
Onemli degil 2,11
Onemli 3,51 N
E2 - —— 11,546 ,001 Esit degil 2,843 ,005
Onemli degil 3,25
Onemli 2,21 .
E4 " — 1,361 ,244 Esit 3,736 ,000
Onemli degil 1,72
Onemli 2,19 .
E5 " — 1,190 ,276 Esit 5,342 ,000
Onemli degil 1,50
Tablo 10. Rahatlaticiliga gore kiyafet tercihi
Levene Testi t-Testi
Kiyafet Tercih etmede etkisi Ortalama Varyans
f P e t P
esitligi
Onemli 2,63 .
K1 " — ,929 ,336 Esit 2,187 ,029
Onemli degil 2,28
Onemli 2,12 .
K3 = T . ,000 ,992 Esit 2,622 ,009
Onemli degil 1,70
Onemli 2,28 .
K4 p” — ,215 ,643 Esit 2,463 ,014
Onemli degil 1,89
Onemli 1,27
K6 I 15,249 000 Esit degil 2,199 030
Onemli degil 93
O li 2,67
E1 O 10,356 001 Esit degil 3,065 003
Onemli degil 2,19
E3 Onemli 212 699 404 Esit 3,410 001
P B > 1 > >
Onemli degil 1,55 ;
E4 Onenmli 251 527 468 Esit 3,231 001
poy > s 1 5 >
Onemli degil 1,79 i
E5 Onemli 216 3,362 067 Esit 3,195 001
Py > > 1 > B
Onemli degil 1,63 i
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TARTISMA

Saglik sektoriinde hekimin yeri, hekimin hastaya
bakisi, hekim hasta iligkileri yavas fakat siirekli olarak
degismekte; buna bagli olarak hastanin bakis agisina,
degerlerine, hekimlerden beklentilerine verilen 6nem
de giderek artmaktadir. Hekim ve saglik kurulusunu
merkeze alip ona gore diizenlenen eski saglik hizmet
sunumu artik hastanin merkeze alindigi, onun istek
ve ihtiyaglarina gore diizenlenen saglik hizmet sunu-
muna doniigmektedir (15). Tiim diinyada bu egilim
varken, saglik kuruluslar: kendilerini buna gore dii-
zenlerken, Tiirkiyede 6zel hastaneler harig bu konu-
larin heniiz olmas1 gerektigi kadar tizerinde durul-
madig1 goriilmektedir. Ozellikle kamu ve iiniversite
hastanelerinde hizmet kalitesini artirabilmek ve boy-
lece onlarin daha rekabetci, devletten daha az finan-
sal destege ihtiya¢ duyan, kendi gelirleriyle ayakta
durabilen ve hatta sadece tibbi hizmet kaliteleriyle
degil, tiim alanlarda kaliteli saglik hizmeti sunabilen
kurumlar olabilmeleri i¢in saglik hizmet sunucula-
rinin

1.  Hastayi, hasta algisini, tercih ve beklentile-
rini anlamalari,

2. Kendilerini bu yonde diizeltmeleri,

3. Hasta memnuniyetini arttirmaya yonelik
pazarlama programlari planlamalar1 ve

4. Busayede daha iyi pazarlama stratejileri ge-
listirerek rekabet giiglerini arttirmalar1 dnemli ol-
maktadir.

Bunun i¢in de 6ncelikle hastay1 anlamak, hastanin
tercihlerini belirlemek gerekmektedir. Bu ¢alisma
hastalarin hangi tiirdeki hekim kiyafetlerini daha
fazla begendiklerini ve bunun sebeplerini 6grenmek
i¢in yapilmistir. Cikan sonuglar hastalarin tercihle-
rine uygun hareket edilebilmesi a¢isindan yararl
olabilecektir.

Kisiler kendilerinin ve bagkalarinin kiyafetlerini
degerlendirirken bir¢ok faktoriin etkisi altinda kal-
maktadirlar. Bu faktorleri “i¢sel faktorler” ve “digsal
faktorler” seklinde iki grupta toplamak miimkiindiir.

Icsel faktorler kapsaminda ilk olarak belirtilebi-
lecek unsur kisinin cinsiyetidir. Kadinlar ve erkekler
farkli giyim tarzlarina sahip olduklari gibi baskalari-
nin kiyafetlerini de kendi i¢ diinyalarina gére yorum-

lamaktadirlar. Kisilerin bu yorumlar: hemcinsleri igin
ve karsi cinsleri icin farkli olmaktadir. Bu ¢ergevede
hekimlerin de kiyafetlerinin yorumlanmasinda etki-
li olacak faktorlerden birinin cinsiyet olmasi beklen-
mistir. Boyle bir farkliligin olup olmadiginin anlagi-
labilmesi amaciyla anket iki farkli cinste hasta
gurubuna da uygulanmistir. Benzer sekilde igsel
faktorler kapsaminda hastanin yas1 ve egitim diizeyi
de degerlendirmeye almmugtir. S6z konusu igsel fak-
torlerin hekim kiyafeti tercihinde ne kadar etkili ol-
duklar1 goriilmeye ¢alisilmistir (4,7).

Dagsal faktorler kapsaminda ise hekimin cinsiye-
ti 5nemli olabilir. Ornegin hasta biling diginda kadin
hekimden anne sefkati, erkek hekimden baba koru-
yuculugu bekleyebilir. Belki de temizlik, enfeksiyon
riski gibi diigiinceler etkili olmaktadir (16-18). Ce-
sitli derecede egitime sahip hastalarda bunlar soracak
ortak kelimeler bulunamayacag icin genel kabul
gormiis konseptleri sorgulayacak kelimeler se¢ilmis-
tir. Hastanin hastanede bulundugu yer de digsal fak-
torler ¢ercevesinde degerlendirilmeye alinmigtur.
Saglik ¢alisan1 olmayan herhangi biri hastaneye,
ozellikle acil poliklinige, mecburiyet halleri disinda
gelmeyecegi i¢in hastalar ti¢ farkli birimde ankete
tabi tutulmus ve boylece tig farkli derecede hastalik
grubunun, onun verdigi 1zdiraplarin ve ortamin kisi
psikolojisine etkisinin de 6l¢tilmiis olacag: dngoriil-
miustir.

Calismada hastalarin hekimleri gormek istedik-
leri kiyafetler ile ilgili yargilarini sekillendiren;

- Demografik 6zellikleri (cinsiyet, yas)

- Deneyimleri, hastaliklarinin derece ve asa-
malar1

1. Acil servis (hastaneye ilk kez geliyor ve ha-
yat1 tehdit eden bir sorunla kars: karsiya olabilir),

2. Poliklinik (hastaneye tani amagh bir veya
birkag kez gelmis, kronik, hafif veya hayatindan bez-
diren bir hastaliktan mustarip olabilir),

3. Klinik (hastaneye tedavi i¢in ¢ok kez gelmis,
ameliyat veya benzeri bir girisim 6ncesinde olabilir)

- Sosyal degerleri (egitim diizeyi)

gibi etkenlerin tercihler tizerindeki etki diizeyle-
ri 6l¢lilmeye ¢alisiimigtir.

Sonug olarak bu galigmada hem kisisel hem ¢ev-
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resel faktorlerin hastanin hekim kiyafetine bakisini
nasil etkiledigi, yillarin getirdigi “hekim beyaz onliik
giyer, hasta ona giiven duyar ve 6yle bir hekimle mu-
hatap olmak ister” yargisinin bugiin ne derece dogru
oldugu bulunmaya ¢alisilmistir.

Arastirmanin sadece bir {iniversite hastanesinin
ti¢ farkli biriminde yapilmis olmasi nedeniyle sonug-
larin genellenememesi bir kisit olarak belirtilebilir.
Arastirmada arastirmacilarin ideal gordiigii ve normal
olarak yapmak isteyip de cesitli nedenlerle vazge¢mek
zorunda kalinan bagkaca sinirlar ve kisitlar bulun-
mamaktadir.

SONUC

Bu ¢aligmada bir kamu hastanesinde acil servis,
klinik ve poliklinik birimlerinden hizmet alan has-
talarin kadin ve erkek hekim kiyafetlerine iliskin
tercih diizeylerinin belirlenmesi amaglanmistir. Ay-
rica kiyafet tiirii tercihinde etkili olan faktorlerin
neler oldugu ve s6z konusu faktérlerin kiyafet tiirii-
ne gore farklilik gosterip gostermedigi analiz edil-
mistir. Elde edilen sonuglara gore tiim katilimcilar
degerlendirildiginde en ¢ok tercih edilen kiyafet tiirii
beyaz vizit 6nligii olmustur. Onu ameliyathane ki-
yafeti izlemistir. En az tercih edilen kiyafet tiirii ise
siradan-giindelik kiyafet olmustur. Bu sonuca gore
hasta algisinda yer alan hekim kimliginin beyaz vizit
onliigii ile eslestirilmesi s6z konusudur.

Hastalarin hizmet aldiklar1 birimlere gore tercih-
leri degerlendirildiginde acil servis ve poliklinik has-
talarinin birinci sirada tercih ettikleri kiyafet beyaz
vizit 6nliigiidiir. Klinik hastalar1 da birinci sirada
beyaz vizit 6nliigiini belirtirken; ikinci tercihleri
ameliyathane kiyafetinden yana olmustur. Yas grup-
lar1 ve egitim diizeyine gore de ilk tercih beyaz vizit
onligi seklinde tespit edilmistir. Sadece ortaokul
mezunlar beyaz vizit 6nligii ile ameliyathane kiya-
fetini ayn1 diizeyde tercih ettiklerini belirtmislerdir.

Tercih nedenlerine bagl olarak kiyafet tiirleri de-
gerlendirildiginde ise giiven vericiligi 6nemseyen
hastalarin hem kadin hem erkek hekimler i¢in daha
¢ok ameliyathane kiyafetini, diizgiin etek bluz veya
diizgiin gomlek- kravati ve diizgiin rahat kiyafeti
tercih ettikleri goriilmiistiir. Buna gore hastalarina
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gliven mesaji vermek isteyen hekimler ya da giiven
unsurunu marka 6z degeri olarak belirlemis saglik
kurumlar: bu yonde kiyafet tercihleri yapabilirler
(19).

Sayginliga 6nem veren hastalar tarafindan kadin
hekimler i¢in beyaz vizit onliigii, diizgiin etek- bluz
ve diizgiin rahat kiyafet; erkek hekimler i¢in de diiz-
giin gomlek-kravat ve diizglin rahat kiyafetin daha
uygun olacagi sonucuna ulagilmistir.

Kiyafet tercihlerinde profesyonellige 6nem veren
hastalar kadin hekimlerde beyaz vizit 6nliigii; erkek
hekimlerde beyaz vizit 6nliigii ve diizgiin gomlek-
kravati bu kavramla iligskilendirmislerdir.

Temizlik kadin hekimler i¢in siradan- giindelik
kayafet disindaki tiim kiyafetler i¢in; erkek hekimler-
de ise diizgiin takim elbise ve siradan- giindelik ki-
yafet diginda tiim kiyafet tiirleri i¢in dikkate alman
bir unsur olarak bulunmustur.

Rahatlaticilia 6nem veren hastalar kadin hekim-
lerde daha ¢ok ameliyathane kiyafeti, resmi takim
elbise, diizgiin etek-bluz ve siradan-giindelik kiyafe-
ti; erkek hekimlerde ameliyathane kiyafeti, resmi
takim elbise, diizglin gomlek-kravat ve diizgiin rahat
kiyafeti tercih ettiklerini belirtmislerdir.

Elde edilen bu sonuglara gore analize tabi tutulan
tiim gruplarda hastalar tarafindan en ¢ok tercih edi-
len beyaz vizit 6nliigiiniin tercih nedenleri agisindan
degerlendirildiginde sayginlik, profesyonellik ve te-
mizlik mesajiyla iliskilendirildigi goriilmektedir.
Ancak hastalar bu kiyafeti giiven ve rahatlatma gibi
olumlu hislerle iliskilendirmemektedirler. Beyaz vizit
onltgi daha ¢ok itibar cercevesinde degerlendiril-
mektedir. Toplum tarafindan saygin bir meslek olarak
nitelendirilen hekimligin beyaz vizit 6nliigiiyle tem-
sili bu kiyafet tiirtintin en ¢ok tercih edilmesinin ana
nedeni olabilir. Hastalariyla daha yakin iligkiler kur-
mak isteyen hekimlerin ve boyle bir iliskiyi destek-
leyen saglik kurumlarinin hastalarin kiyafet tercih
nedenlerini gz 6niinde bulundurmalar yararl ola-
caktir.
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ABSTRACT

Aim: The aim of study conducted was to define the level of professionalism of nurses through
descriptive study design.

Materials and Methods: It was carried out between July 2015 and January 2016 at nine
hospitals in the center of a province. The study population was 1358 nurses, of which 718 nurses
volunteered to join the study. The Behavioral Inventory Form for Professionalism in Nursing was
utilized as a data collection tool. It has nine subscales.

Results: Nearly all participants were female staff nurses, and fifty percent of them worked at
state hospitals. Nearly half of them had a baccalaureate degree. Their clinical experience was
mostly in medical-surgical nursing. Overall, the nurses” professionalism scores were low in this
study. Theory development use and evaluation, competence, and continuing education subscales
were highest, and publication, research development, use and evaluation had the lowest scores.
There was a statistically significant difference between education levels, hospitals where the nurse
works, age, working experience, and current position with the total score of professionalism.
Conclusions: Having a master’s degree in nursing, being between age 26-30, and having more
working experience positively affected professionalism.

Keywords: Professionalism, Nurses, Turkey

OZET

Amag: Bu ¢alisma, tanimlayici aragtirma tasarimi olarak, hemsirelerin profesyonellik diizeylerini
belirlemek amaciyla yapilmustir.

Gereg ve Yontem: Arastirma; Haziran 2015-Ocak 2016 tarihleri arasinda, bir il merkezindeki
dokuz hastanede yapilmistir. Aragtirmanin evrenini 1358 hemsire olusturmaktadir. 718
hemsire galigmaya katilmaya goniillii olmustur. Verilerin toplama araci olarak “Hemsirelikte
Profesyonellige Iliskin Davranigsal Envanter” kullamilmistir. Envanterin dokuz alt boyutu vardir.
Bulgular: Arastirmaya katilan hemsirelerin tamamina yakini kadin olup, yarisi devlet
hastanesinde galigmaktadir. Hemsirelerin yarisi lisans egitimine sahiptir. Hemsireler gogunlukla
dahili-cerrahi kliniklerde ¢aligmaktadirlar. Hemsirelerin genel olarak profesyonellik puanlari
diigiiktiir. Teori gelistirme, kullanma ve degerlendirme, yeterlilik ve siirekli egitim alt boyutlar
en yiiksek, yaymn, aragtirma gelistirme, kullanim ve degerlendirme alt boyutlar1 en diisiik puan1
almglardir. Hemsgirelerin Profesyonellik puant ile yas, egitim diizeyi, ¢alistiklar1 hastane, caligma
deneyimi ve mevcut pozisyonlar: arasinda istatistiksel olarak anlamh bir fark bulunmustur.
Sonug: Hemsirelikte yiiksek lisans derecesine sahip olma, 26-30 yaslar1 arasinda olma, daha fazla
is tecriibesine sahip olmanin profesyonelligi olumlu etkiledigi belirlenmistir.

Anahtar Kelimeler: Profesyonellik, Hemsireler, Tiirkiye
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INTRODUCTION

In the past, the nursing profession focused on
basic care activities. Nowadays, nursing care requires
complex caring activities. The latest advancements
in science and technology have revolutionized the
role and practice of nurses into a specialized field.
Scientific studies have provided a basis for ensuring
that nursing care is carried out on stronger founda-
tions. One of the ways of self-expression in a profes-
sion is professionalism. Thus, professionalism is a
key component.

Professionalism in nursing was first examined by
Abraham Flexner in 1915 (1). He had made some
criteria to validate the concept of professionalism:
intellectual endeavor, body of research knowledge,
practical application, specialized education, internal
organization structure, and altruistic member (2).
The concept of professionalism was examined by
Flexner, Bixler and Bixler, Hall, Pavalko, and a phar-
macy Task Force on Professionalism (1, 3). In nursing,
Kelly and Miller made important contributions to
this concept. All models of professionalism have some
similarities and differences due to their founders’
interest area (3).

Using critical and analytic thinking, conducting
research activities, following the literature, constru-
cting a knowledge body, and checking of evidence
obtained from research validate and develop the pra-
ctice of nursing care. Additionally, nurses actively use
critical thinking and decision-making in the nursing
process. All this helps patients get access to better
nursing care. Nursing requires communication, such
as sharing information with patients, with colleagu-
es, and with health care team members. Nurses need
to care for patients/clients with different conditions
and in various clinical areas. Nurses are required to
do this in accordance with the principles of profes-
sionalism. The process of becoming a nursing pro-
fessional involves the attendance of a specialized
training program to attain the required knowledge
and skills (4). The education given in nursing schools
corresponds to this criterion. The first nursing rese-
arch studies emphasized nurses’ education in general
(5). Then, it shifted to content and the nature of nur-
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sing knowledge. Nowadays, research generally focu-
ses on the nursing practice. Nursing puts patients’
health first by providing high standards of care. As a
nurse, regardless of the personal cost, they are expe-
cted to do what is considered right. Autonomy is
independence at work and is one of the critical com-
ponents of professionalism. It has been defined by
the American Nurses Association (ANA) as the ca-
pacity to determine one’s own actions through free
selection, including demonstrating competence,
within the full scope of nursing practice. (6). It is the
right to decide and take control. Nurses have specific
nursing knowledge and develop nursing care com-
petencies based on this knowledge. When this is ac-
complished, nurses can then practice nursing. It is
easily obtainable through authority and legal regula-
tions. Each country has its own rules and regulations
that govern the nursing practice. Professional orga-
nizations have important roles in the developmental
process of the profession, one of which is bringing
members together. It empowers professionals, facili-
tates achieving golden professional standards, and
provides leadership. Long working hours, shift work,
health care risks, and the increased emotional load
due to dealing with people in different stages of life,
from birth to dying, influence the professionalism of
nurses as the nature of nursing practice. Despite a lot
of works and research studies done to validate nursing,
studies have continued to examine the professionalism
of nursing in our country and in the world in the last
decade.

Aim

This descriptive study aims to assess the level of
professionalism of nurses in a province in the western
region of the country. Conditions undergoing chan-
ge are thought to contribute with the related litera-
ture.

Research questions

The research questions of this study were

(1) What is the level of professionalism of nurses?
and

(2) What are the factors affecting the level of pro-
fessionalism of nurses?



Arslan S, Kostu N

MATERIALS AND METHODS

Design
This study was a descriptive study.

Participants

This descriptive study was conducted at nine hos-
pitals (a university hospital, two public ones, and six
specialized hospitals) in a province center with 1358
nurses. 718 nurses participated in the study. The
response rate was 52.8%. The inclusion criteria of
study was that the participant was working as a nur-
se and volunteered to participate in the research.

Data Collection

Data were collected between October 2015 and
January 2016. Data were gathered by a sociodemog-
raphic form that was developed by the authors and
The Behavioral Inventory for Professionalism in Nur-
sing (BIPN). The sociodemographic form was deve-
loped by the authors and consisted of 7 questions.
Miller, Adams, & Beck developed The Behavioral
Inventory for Professionalism in Nursing (BIPN) in
1993 (7). The behavior questions’ scores ranged betwe-
en 0.5 and 3 points. The maximum score that could
be obtained from the inventory was 27. The inventory
comprised of 9 subscales (education, publication,
research, participation in professional organization,
community service, competence and continuing edu-
cation, code for nurses, theory, autonomy). Karadag
et al. did the Turkish reliability and validity of inven-
tory (Cronbach’s a = 0.87, r= 0.78;) (8). Cronbach’s
alpha value of scale was found as 0.71 in this study.
It consists of questions aiming to measure the pro-
fessionalism level of nurses.

The data collection forms were delivered to the
nurses, and they filled the form themselves. Before
the forms were filled, the verbal consent of the nurses
was taken by expressing the aim of the research. Then,
they were asked to fill out the forms by themselves.

Data analysis

The data were analyzed using the SPSS statistical
software package version 22. Continuous variables
were given as mean, standard deviation, and median.
Categorical variables were given as frequencies and
percentages. In the statistical evaluation, Student’s

t-test, Mann-Whitney U, One-way ANOVA, and
Kruskal Wallis test analysis (95% confidence interval,

p<0.05 significance level) were used.

RESULTS

The demographic features of nurses are presented
in Table 1. Almost all the participants are women
(90.9%). One-third of the participants are between
the ages of 18-25 (36.1%). Half of them work at a
state hospital, and nearly half of them had a baccala-
ureate degree in nursing. Most of the participants are
staff nurses.

Table 1. Demographic characteristics of participants (n = 718)

Characteristic n %
Gender

Women 653 90.9
Men 65 9.1
Age

18-25 259 36.1
26-30 113 15.7
31-40 218 30.4
41 + 128 17.8
Institution

State Hospital 377 52.5
Private Hospital 214 29.8
University hospital 127 17.7
Education preparation

Vocational high schools in nursing 10 1.4
Associate degree in nursing 230 32.0
Baccalaurate in nursing 335 46.7
Baccalaurate in another field 128 17.8
Master’s degree in nursing 5 0.7
Master’s degree in another field 7 1.0
PhD in another field 3 0.4
Years of experience

0-5 years 280 39.0
6-10 years 118 16.4
11-15 years 97 13.5
15-20 years 101 14.1
21 + years 122 17.0
Present position

Administrator 25 3.5
Staff nurse 643 89.6
Certified nurse 50 7.0
Number of years in present position

0-5 years 367 51.1
6-10 years 143 19.9
11-15 years 67 9.3
15-20 years 61 8.5
21 + years 80 11.1
Major practice experience area

Community health 16 2.2
Medical/surgical 262 36.5
Obstetrics/gynaecology 58 8.1
Operation room 83 11.6
Paediatric 36 5.0
Critical care 155 21.6
Emergency room 100 13.9
Psychiatry 8 1.1
Total 718 100.0
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In Table 2, the distribution of the mean scores of
the nurses obtained from subscales of BIPN is pre-

Table 3. Differences in mean scores and significance (n =
718)

sented. 4.25+3.22 was the mean score of nurses. The | Yariable Mean™ | SD | Min | Max | Significance
areas with the lowest mean scores were publication ?Efezs w2 300 Ties
. ] : . . .
(0.03£0.22) and research development use and eva 2630 558 |3.61] 00 | 145| Fo12.944
luation (0.09+0.29). The highest were in theory de-  [37_49 399 [3.16] 0.0 | 13.0| p<0.001
velopment, use and evaluation (1.61+1.20), and com- |41+ 313 |217] 0.0 | 9.5
petence and continuing education (0.90+0.91). Institution
State Hospital 442 | 351 0.0 | 16.5
Private Hospital 436 298| 0.0 | 150| F=3.323
Table 2. Subscales of professionalism (n = 718) m,,a = - ospria —0.037
Professionalism University 350 |258] 00 |125| P
Minimum | Maximum | Mean* | SD hospital
subscales -
Educati Education
ucation 0.00 300 | 060 | 052 preparation
preparation ,
Publicati ) Vocational
ublication 0.00 300 | 003 | O high schoolsin | 2.60 |296 | 0.0 | 10.0
o g
Researc! nursing
development, use 0.00 3.00 0.09 0.29 Associate degree
and evaluation in nursing & 332 28300 [13.0
Participation Baccalaureate in
in professional 0.00 2.50 0.10 0.33 nursin 496 |343| 1.0 | 165
organizations Baccalfureate in X' =58.600
Sce‘;gi’zumty 0.00 300 | 032 | 083 another field 388 12751 05 | 1451 p<0.001
Competence xarfffrz isndegr | 820 |270| 50 |115
and continuing 0.00 3.00 0.90 0.91 M - (‘;’r
education n Zif)l;lslereggg 721 |[3.05| 2.0 |115
Adherence to the 0.00 3.00 0.46 1.08 PhD 1 h
Code of Ethics ' : : : g O 550 | 180 | 40 | 7.5
Theory
development, use |  0.00 3.00 161 | 120 Years of
and evaluation experience
Self-regulation 0-5 years 433 [330] 00 | 165
and autonomy 0.00 3.00 0-11 0.36 6-10 years 542 |3.54| 0.0 | 14.5 F=10.710
Total score** 0.00 16.50 4.25 3.22 11-15 years 4.77 |3.34| 0.0 | 14.5 p_<0 (')01
* Possible range 0-3. **Possible range 0-27. n: number of sample. 15-20 years 3.78 [3.00| 0.0 | 12.0 .
SD: Standard deviation. 21 + years 293 | 211 0.0 | 95
Present
There was a statistically significant difference |Position
e e . . Administrat 6.52 | 4.24| 1.0 | 16.5
between age, institution, education level, education ministrator =967
. . . Staff nurse 415 |3.14| 0.0 | 15.0 p=0.010
preparation, years of experience, present position, [~ e T T T 5300 [ 165 :
and number of years in the present position with the | Number of
total score of BIPN (p<0.05) (Table 3). There is no | Years in present
L. L. . position
statistically significant difference between the gender
of the participants and their major practice experien- | 0-5 years 455 [3.39] 0.0 | 165
6-10 years 493 | 341 0.0 | 145
ce area (p>0.05). y Fe7 702
11-15 years 3.61 2.81| 0.0 | 12.0 p=0.000
15-20 years 334 |267| 00 |12.0 '
21 + years 296 |2.02| 00 | 95
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*Possible range 0-27. n: Number of sample, SD: Standard
deviation, F: One-way ANOVA test, x2: chi-square (Kruskal
Wallis Test), p: probability.
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Table 4 shows the significant relationship betwe-
en the subscales of the BIPN and some variables
(p<0.05).

Turkey (12). Nursing has come a long way through
this process. Professionalism studies in nursing star-
ted with Miller et al. laying the groundwork for the

Table 4. Details of professionalism subscales by different variable

Professionalism Subscales*

Variable EP PC RD PO CS CE ET TD SR Total**
Age F 10.959 | 0.369 3.099 1.873 3.395 4.417 | 10.606 | 5.080 0.715 12.944

p 0.000 0.776 0.026 0.133 0.018 0.004 0.000 0.002 0.543 0.000
Institution F 8.055 0.596 1,421 1.621 1.095 3.531 19.377 | 3.216 11.536 | 3.323

p 0.000 0.551 0.242 0.198 0.335 0.030 0.000 0.041 0.000 0.037

. x? 717.000 | 1.784 6.504 5.602 6.746 16.137 | 20.278 7.708 13.601 | 58.600

Education level

p 0.000 0.938 0.369 0.469 0.345 0.013 0.002 0.260 0.034 0.000
Years of F 8.167 0.747 2.031 1.879 3911 6.885 4913 3.996 2.365 10.710
experience p 0.000 0.560 0.088 0.112 0.004 0.000 0.001 0.003 0.052 0.000
Present x? 4.309 8.324 5.427 2.596 1.319 3.240 3.551 9.337 | 14.301 | 9.267
position p 0.116 0.016 0.066 0.273 0.517 0.198 0.169 0.009 0.001 0.010
Number F 4.522 0.411 2.415 0.882 4.915 4.493 6.043 1.593 0.022 7.702
of years
in present p 0.001 0.801 0.048 0.474 0.001 0.001 0.000 0.174 0.999 0.000
position
Major practice x? 22.316 5.667 6.344 6.615 | 30.147 | 15.227 | 22.411 2.959 4.187 12.002
experience
area p 0.002 0.579 0.500 0.470 0.000 0.033 0.002 0.889 0.758 0.100

F: One-way ANOVA test. x2: chi-square (Kruskal Wallis Test); P: probability.

*Professionalism Subscales: EP. Education preparation; PC. Publication; RD. Research development. use and evaluation; PO. Participation
in professional organizations; CS. Community service; CE. Competence and continuing education; ET. Adherence to the Code of Ethics;
TD. Theory development. use and evaluation; SR. Self-regulation and autonomy.

**Total. BIPN total scale.

DISCUSSION

This study aims to assess the professional beha-
vior of nurses in a province in Turkey. The mean
BIPN scores of nurses in this study were low. The
results of other studies in the literature are in accord
with our own results. The studies that evaluated pro-
fessional behavior of Japanese and Turkish nurses
showed that the mean BIPN scores of nurses were
low (9, 10). In a study conducted in USA, by using
the BIPN, the mean composite scores of nurse prac-
titioners were 16.70 (1). Celik & Hisar conducted a
study in Turkey for evaluating the level of professio-
nalism of nurses working in specialized, university,
and public hospitals (11). The mean BIPN score was
found as 7.16.

Modern nursing started with Florence Nightin-
gale. Studies of her in Turkey, throughout the Crime-

an War, led to the start of the modern nursing in

Model of Professionalism in Nursing (7). The aim of
the model was to define the extent of professional
behavior of nurses. Miller et al. developed the BIPN.
There are various studies related with professionalism
using the BIPN (3,9-11,13-21). The level of professi-
onalism of Turkish nurses has been found as low in
some studies conducted in Turkey (10-11,13-14,16).
Our study results confirmed the findings of these
other studies. There are lots of factors affecting pro-
fessionalism in nursing, like the level of education,
the number of years of nursing experience, a nurse’s
current position (staff, administrator, etc.), member-
ship to professional organizations, and the working
conditions, (22, 23). Basically, it could mainly be af-
fected by nursing education since the nursing curri-
culum did not address professionalism in the past as
much as it does today. Furthermore, factors such as
nursing education, laws related with health and health
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care services, hospital environment, and patient pro-
file can also be among the factors that affect nurses’
perceptions of professionalism. It is thought that
examining the health care systems of countries with
high professionalism may offer practical tips.
Miller thought that showing behaviors related
with professionalism was important (2). The BIPN
has subscales: “education preparation,” “publication,”
“research development, use, and evaluation,” “parti-
cipation in professional organizations,” “community
service,” “competence and continuing education,”

» <«

“adherence to the code of ethics,” “theory develop-
ment, use, and evaluation,” and “self-regulation and
autonomy.”

One of the most important criteria contributing
to professionalism is education. In Turkey, modern
nursing education was found by physician Besim
Omer Pasa as a 6-months nurse training course (12).
Now, nursing education is given as a baccalaureate
degree in Turkey. This is guaranteed by the Nursing
Law in 2007 (24). In our study, the scores for educa-
tion preparation were found as 0.60. When we look
at the nurses who have a baccalaureate degree, their
educational preparation score is 4.96. For holders of
a master’s degree in nursing, it is 8.20 (Table 3). The
broader and more comprehensive postgraduate edu-
cation is, the better enhanced the professional deve-
lopment of nurses are and the more nurses understand
the many social, cultural, and political issues that
affect patients and health care. Similarly, the study
conducted by Tanaka et al. had similar findings (9).
They found education preparation mean score as
0.55. The study carried out with nurses working at a
different hospital had similar scores (11). Other stu-
dies in the literature support our findings (13-16).
Although education is one of the key factors affecting
professionalism, missed points in nursing education
can negatively affect professionalism. Publication in
nursing started with the American Nursing Journal
in 1900 (25). It allowed researchers to communicate
about their studies and share ideas, expertise, and the
nursing knowledge on different platforms. Additio-
nally, it created an opportunity to disseminate evi-
dence and develop nurses’ own knowledge and skil-
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Is. All these things provide a scientific basis to the
nursing science. In our study, the publication su-
bgroup score of nurses is 0.03. It is considered as a
low score when we compare our results with other
studies (9,13-15). Our findings show a lot of simila-
rities and go in parallel with other studies. The nur-
ses who are administrators have higher education
and preparation subscale scores. When we look at
the literature, we see similar results (9, 11, 20).
Research is an essential part of science in the pro-
duction of scientific information. In nursing, produ-
cing scientific information is necessary to ensure
competent, high-quality care and to provide eviden-
ce-based care. It requires research and evaluation of
new information and combines the new information
into the clinical decision-making process (25). Nur-
ses conduct research using different scientific met-
hods and different settings. Conducting research
requires research knowledge. The International Coun-
cil of Nurses (ICN) highlights the importance of
nursing research. In Turkey, The Society for Resear-
ch and Development in Nursing (http://hemarge.org.
tr/) was founded in 1996 as a scientific society (26).
At the same time, it has a peer reviewed journal with
the same name. The society arranges scientific mee-
tings, courses, and symposiums about nursing rese-
arch. Nurses in our study had low scores in research
& development, use, and evaluation. Kavakli et.al
express that nurses in their study participated in re-
search, but they did not take part of the reporting
phase (14). In a study evaluating research conditions
for working nurses in both Eastern and Western Tur-
key, nurses answered as follows: lack of ease in acces-
sing research articles in the field of nursing, non-
comprehensible suggestions for nursing practices in
research articles, failure to write statistical analyses
clearly in research articles, failure to present nursing
research in a clear and understandable language, not
being able to evaluate the quality of research them-
selves, lack of interest in research by nurses, shortage
of time for conducting a study, and having little belief
that research will benefit them (5). Other studies
(9-10,13,15,20) support our findings. The literature
supports the idea that nurses who are between the
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age of 26-30 (16), who are administrators (20), and
have worked for 11-15 years had higher subscale
scores.

Civil society organizations have a significant role
in solving professional problems by establishing co-
operation and transferring information (27). Profes-
sional organizations are established to qualify pro-
fessionals, to determine educational standards, to
increase nurses’ self-esteem, to establish the princip-
les of a professional code of ethics, and to determine
the principles necessary for implementation (27, 28).
In Turkey, the structuring of nursing organizations
began first in 1933 (12). Today, the Turkish Nurses
Association is a member of the ICN. The results of a
study conducted in Turkey showed that the number
of nurses who are or are considered to be members
of professional associations is quite low (29). Kahri-
man et. al conducted a study to gauge the opinions
of pediatric nurses about professional associations
(30). The results of the study showed that 79.4% of
nurses knew about professional organizations, but
just half of them were members of a professional
organization. In our study, the nurses’ mean scores
related with this item were low and show a similarity
with the literature (9,13-15,20).

Like all professions, nursing exists to meet the
needs of the society. In the Nursing Law and the Re-
gulation for Nursing in Turkey, it was stated that
nurses are responsible for determining the healthca-
re needs of individuals, the family, and the community
in all circumstances (24, 31). In our study, despite
legal regulations, the scores of nurses in relation with
this item were low. Demir and Kocaman Yildirim’s
study results are similar to our findings (17). Despi-
te these results, nurses cannot ignore the responsibi-
lity of community service. The study of Adigiizel and
et al. support the finding that nurses who are betwe-
en 26-30 of age have higher subscales score (16).

The competence and continuing education scores
of nurses were low. These are basic indicators of a
lack of professionalism. Nurses need to refresh their
professional nursing knowledge regularly and conti-
nuously. That is the only way nursing care can be
provided with the highest standards based on the

latest advancements. The World Health Organization
has a publication named Global Standards for the
Initial Education of Professional Nurses and Midwi-
ves. It states that one of the aims of this global standard
is promoting the progressive nature of education and
lifelong learning (32). In a study, nurses having a
baccalaureate degree and working for 6-10 years had
higher subscales score (17).

Nurses face different care-related issues every day.
Some of these issues present ethical dilemmas.
Responsible nurses behave according to ethical prin-
ciples. The nurses’ adherence to the code of ethics’
scores were low. Some studies support our findings
9, 14).

The nursing model and theories provide a fra-
mework for nursing care and knowledge and support
professional communication. At the same time, they
ensure systematic, purposeful, controlled, and effe-
ctive care. The score of nurses related with this su-
bgroup was 1.61. The results show a similarity with
other study results (9,11,13-15,17). Nurses who are
administrators, are 26-30 years of age, and work at
state hospitals had higher subscale scores.

The developments and changes experienced in
the health care system are also reflected in nursing
care. Nurses have the responsibility to increase and
develop their knowledge and skills so that these chan-
ges and developments can improve nursing care.
Self-regulation and autonomy have a key influence
on professionalism in terms of improving and deve-
loping nursing care. The score of nurses related with
self-regulation and autonomy is low, like in other
studies (11, 14).

Limitations

The study was only conducted in a province cen-
ter. It does not include peripheral hospitals within
the provincial borders. Community health nurses
and other nurses working in different health care
areas were excluded in the study. Therefore, the study
results only being able to be generalized to the hos-
pitals where the study was conducted is another li-
mitation.
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Conclusion

The study examined the professional behavior of
718 nurses working in nine different hospitals with
nine subscales. Study results showed that these nur-
ses had a low level of professionalism. The study fin-
dings revealed that the lowest obtained subscales
scores were for publication, research development,
use, and evaluation, and participation in professional
organization. The results of the study show that the
level of professionalism increases with the education
level and position.

RECOMMENDATIONS

According to study results, the professionalism of
nurses has not reached the required level. The un-
derlying reasons need to be determined. All schools,
civil societies, nursing organizations, and individual
nurses should try to find solutions. They also need
to find ways and implement them in different nursing
settings.
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OZET

Amag: Bu aragtirmanin amaci saghk teknikeri aday1 olan iiniversite 6grencilerinin hijyen ve
temizlik ahgkanliklarinin belirlenmesidir.

Gereg ve Yontem: Arastirmada genel tarama modeli i¢inde yer alan rastgele se¢im yontemi
kullanilmugtir.  Aragtirmanin 6rneklem grubunu 2019-2020 akademik yili giiz donemi,
Cumbhuriyet Universitesi Saghk Hizmetleri Meslek Yitksekokulu'nda &grenim goren ve
aragtirmaya katilmay1 kabul eden 401 6grenci olusturmaktadir. Aragtirmaya iliskin verilerin
toplanmasinda 6grencilerin sosyo-demografik ozellikleri ile hijyen ve temizlik aliskanliklarina
iligkin sorulardan olusan anket formu kullamlmustir. Verilerin analizinde SPSS 25.0 programi
kullanilmus olup verilere iligkin bulgular Kolmogorov-Smirnov, bagimsiz gruplar t testi, Anova,
Tukey analiz teknikleri uygulanarak elde edilmistir.

Bulgular: Saglik teknikeri adaylarmin hijyen ve temizlik aliskanliklar1 puanlarinin orta
diizeyde oldugu tespit edilmistir. Hijyen ve temizlik aliskanhklar: puanlarinin brang ve ailenin
ikamet ettigi yer degiskenlerine gore anlamh farklilik (p<0,05) gosterdigi; cinsiyet, simf diizeyi,
Ogretim tiirdi, mezun olunan lise tiird, 6grencinin barindigi konum, ekonomik durum, aile tipi,
anne ve babanm 6grenim durumu ile gahsma durumlari degiskenlerine gore anlaml farklhilik
gostermedigi (p>0,05) belirlenmistir.

Sonug: Saghk teknikeri aday1 olan 6grencilerin hijyen ve temizlik ahgkanliklarinin orta seviyede
oldugu, sonucun istenilen seviyede olmadig tespit edilmistir.

Anahtar Kelimeler: Hijyen, Kisisel Hijyen, Temizlik, Saglik, Saglik Teknikeri

ABSTRACT

Objective: The aim of this research is to determine the hygiene and cleaning habits of university
students who are health technician candidates.

Materials and Methods: In the research, the random method included in the general screening
model was used. The sample group of the research consists of 401 students who studied at the
Sivas Cumbhuriyet University Vocational School of Health Services in the 2019-2020 academic
year and who agreed to participate in the study. A survey, consisting of questions about the socio-
demographic attributes of the students and hygiene and cleaning habits, was used to collect data
related to the research. The statistical program SPSS 25.0 was used in the analysis of the data and
the findings related to the data were analyzed using Kolmogorov-Smirnov, independent groups
t-test, Anova, Tukey analysis techniques.

Results: It was determined that the hygienic and cleaning habits scores of the health technician
candidates are at a medium level. It was stated that the hygiene and cleaning habits of the health
technician candidates differ significantly according to the family’s residence and the branch
variables they studied (p<0.05). It has been determined that the hygiene and cleaning habits of
health technician candidates do not differ significantly according to the variables of gender, class
level, type of education, type of high school from which they graduated, student accommodation,
economic status, family type, education and working status of parents (p>0.05).

Conclusion: It was determined that the hygiene and cleaning habits of health technician student
candidates were at a medium level and that this level is not the targeted level.

Keywords: Hygiene, Personal Hygiene, Cleaning, Health, Health Technician
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Saglik Teknikeri Adaylarinin Hijyen ve Temizlik Aligkanliklarinin Degerlendirilmesi

GIRIS

Kelime anlami olarak “Saglik Bilgisi” anlamina
gelen “Hijyen” sozctigii Tip literatiiriine Yunan Mi-
tolojisinden girmistir. Mitolojide “Hygieia” seklinde
yer alan kelime, insan sagligini koruyan bir tanriga-
nin ad1 olarak yer almaktadir. Saglik alaninda yaygin
olarak kullanilan hijyen kelimesi genel manada en-
feksiyon gecisinin 6nlenmesi manasinda kullanil-
maktadir (1-4). Hijyenin, gerek birey gerekse toplum
sagliginin korunmasi ve siirdiiriilebilir olmasinda
olduk¢a 6nemli bir etkiye sahip oldugu ifade edil-
mektedir. Saglik alaninda hijyen sozciigiiniin ne ifa-
de ettigine iliskin literatiirde bir¢ok tanim bulunmak-
tadir. Hijyen, insan sagligini olumsuz yonde
etkileyecek eylemlerden ve ortamlardan kaginmak
i¢in alinan temizlik tedbirleri olarak tanimlanmak-
tadir. Diinya Saglik Orgiitii (DSO) hijyeni; saghgin
korunmas: ve bulasic hastaliklarin yayilmasini en-
gellemeye yonelik yapilan girisimler olarak tanimla-
maktadir (5). Hijyen ve hijyen uygulamalarinin; bi-
reylerin kendilerini fiziksel ve ruhsal olarak giiven
ve iyilik hali icerisinde hissetmelerine yardimci ol-
dugu ifade edilmektedir. Iyi hijyen uygulamalar,
bulasici hastaliklarin yayilmasini 6nlemede ve halk
sagliginin kontroliinde en etkili yontem olarak kabul
edilmektedir.

Hijyen kavraminin literatiirde farkl: baghiklar al-
tinda incelendigi goriilmektedir. Kisisel hijyen, el
hijyeni, sosyal hijyen, gida hijyeni kavramlarinin
bunlar arasinda 6ne ¢ikan kavramlar oldugu goriil-
mektedir. Hijyenin alt boyutlar1 arasinda yer alan
kisisel hijyen aligkanliklarinin; grip, soguk alginlig
gibi enfeksiyon hastaliklarinin ve bulasici hastalikla-
rin yayilmasinin onlenmesi ile toplum sagliginin
korunmasinda ¢ok 6nemli bir yere sahip oldugu ka-
bul edilmektedir (6,7). Hijyen ve temizlik kavramla-
rinin hem birbiriyle dogrudan iliskili hem de birbi-
rini tamamlayic1t Ozelliklere sahip oldugu
goriilmektedir. Temizlik; ortamda hijyenin saglan-
mast i¢in fiziksel nitelikte goriilebilir kirleri ortamdan
uzaklastirmak olarak tanimlanmaktadir. Temizlik
eyleminin yapilmasi ile ortamlarin hijyenini saglan-
masi ve siirdiirilmesi miimkiin olmaktadir (8).

Kisisel temizlik uygulamalar1 araciligiyla gerekli
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hijyenin saglanmasi sonucu enfeksiyon hastaliklar
basta olmak tizere bir¢ok hastaliga kars1 korunmak
miimkiindiir. Akut ve kronik seyirli hastalik tablola-
r1arasinda, kisiden kisiye bulagma riski tagtyan, has-
talik seyri daha agir seyreden ve 6liimle sonlanan
hastaliklarin enfeksiyon hastaliklar1 oldugu bilinmek-
tedir. Ozellikle enfeksiyon hastaliklarinin énlenme-
sinde hijyenin olduk¢a 6nemli oldugunun alt1 ¢izil-
mektedir. Bireylere kisisel hijyen ve el yikama
aligkanliklarinin kazandirilmast ile bu hastaliklarin
kontrol altina alinabilecegi belirtilmektedir. Toplum-
larin hijyen davranisini yeterli diizeyde kazanama-
masinin sonucu olarak hastaliklarin bulasiciiginin
oniine gecilemedigi belirtilmektedir. DSO, gelismek-
te olan tilkelerde hayat boyu hastalik tagima ve 6liim
hizinin artmasinin nedenleri arasinda hijyenik ye-
tersizligin, tigiincii sirada yer aldigini bildirmektedir.
Burada hijyen igin gerekli olanaklara erisimin yeter-
sizligi kadar hijyenin saglanmasina iliskin bilgisizli-
gin de etkili oldugu ifade edilmektedir (9,10).

Birey saglig1 ve toplum saglhiginin devami i¢gin her
bireyin asgari diizeyde de olsa 6nemli temel saglik
bilgilerini 6grenmis olmasi gereklidir. Ancak top-
lumda 6zellikle saglik alaninda uzmanlagmis saglik
meslek mensubu bireylere giin gectik¢e daha fazla
ihtiyacin oldugu gorillmektedir. Diinya genelinde
tiim toplumlarda verilen saglik egitiminin 6nemli
hedeflerinin arasinda hastaliklar: tedavi etmekten
once hastaliklara yakalanmamak oldugu belirtilmek-
tedir. Saglik alaninda egitim almig bireylerin, toplu-
mun diger kesimine hijyen davranigini kazandirma-
st ve bu davranisi hayat boyu siirdiirmesi i¢in
gerekli galismalar1 yapmalar1 gerekmektedir. Saglik
calisanlarinin, 6grenim hayatlar: siiresince almis ol-
duklar1 hijyen egitimi hem mesleki sorumluluklar:
hem de saglik davranist adina toplumda rol model
olmalarindan dolay1 olduk¢a 6nemlidir. Hijyenin
temel saglik ilkeleri arasinda yer almasindan dolayi
saglikla ilgili tiim meslek alanlarinda 6grenim goren
ogrencilerin 6gretim miifredatlarinda hijyene olduk-
ca genis yer verilmektedir. Saglikla ilgili mesleklere
yonelik hazirlanan 6gretim programlarinda yer alan
hijyen kavraminin ne oldugu, bireysel ve ortak yasam
alanlarinda nasil uygulanmasi gerektigi ve farkli alan-
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lardaki hijyen kriterlerine iliskin bilgileri 6grenen
ogrencilerin, 6grendikleri bu teorik bilgileri uygula-
maya gegirmeleri nemlidir. Bu anlamda kaliteli hij-
yen tanimindan bahsedilmektedir. Kaliteli hijyen
konusunda egitim alan saglik profesyonelleri araci-
lig1ile 6zellikle enfeksiyon hastaliklar1 ve enfeksiyon
hastaliklarindan kaynaklanan morbidite ve mortali-
te diizeyleri azalmaktadir. Ayrica bulasict hastalikla-
rin engellenmesi ve yayilim kontroliiniin saglanma-
st da daha etkin ve kolay bir sekilde yapilmaktadir
(4,11).

Bu arastirmada, hijyen ve temizlik kavramlarinin
saglik sektoriinde oldukea etkili ve temel bir konu
olmasindan dolay, Saglik Hizmetleri Meslek Yiikse-
kokulu'nda (SHMYO) 6grenim goren saglik tekni-
keri aday1 olan 6grencilerin hijyen ve temizlik alig-
kanliklarinin belirlenmesi amaglanmistir. Bu
dogrultuda calismada asagidaki sorularin yaniti
aranmaktadir:

o SHMYO o6grencilerinin hijyen ve temizlik
aliskanliklarina iliskin puan ortalamalari ne diizey-
dedir?

o SHMYO 6grencilerinin anketten aldiklari
puan ortalamalary; cinsiyet, sinif diizeyi, 6gretim tiird,
brang, mezun olunan lise tiir{i, ailenin ikamet yeri,
6grencinin barindig konum, ekonomik durum, aile
tipi, anne ve baba 6grenim durumu ile anne ve baba
calisma durumu degiskenleri agisindan anlamh dii-
zeyde farklilik gostermekte midir?

GEREC VE YONTEM

Evren ve Orneklem

Arastirmanin evrenini Sivas Cumhuriyet Univer-
sitesi Saglik Hizmetleri Meslek Yiiksekokulu'nda
(SHMYO) 6grenimlerine devam eden 3441 6grenci
olusturmaktadir. Bu evrenden 0,05 anlamlilik diize-
yinde d= +0,03 6rnekleme hatasi temel alinarak 417
ogrenci drnekleme alinmistir (Konuyu bilme preva-
lanst %50 olacag: varsayilarak) (12). Arastirmanin
orneklem grubunu 2019-2020 akademik yil1 giiz
doneminde 6n lisans 6grenimlerine devam eden 411
ogrenci olusturmaktadir. Veriler anket formu araci-
lig1yla toplanmistir. Anket formu 2019-2020 akademik
yili gliz doneminde, 01.10.2019-15.12.2019 tarihleri

araliginda, SHMYO’ da 6grenci olan 295 kiz 116 er-
kek olmak tizere 411 katilimciya uygulanmigtir. An-
ketler uygulandiktan sonra tek tek kontrol edilmis ve
10 anketin eksik ve hatali dolduruldugu tespit edile-
rek aragtirmadan ¢ikarilmis, toplam 401 anket de-
gerlendirmeye alinmustr.

Veri Toplama Araglar1

Arastirmaya iligkin verilerin toplanmasinda, ilgi-
li literatiir taranmuig; arastirilmak istenen konuyla
ilgili olarak farkli anketler gozden gegirilmistir. An-
ketin hazirlanmasinda Tiirkal Giin (2019) ile Onsiiz
ve Hidiroglu (2008)’nin ¢alismalar1 incelenmis, bu
calismayla uyumlu oldugu diisiiniilen anket madde-
leri diizenlenerek calismaya uyarlanmistir. Veriler
“Birey Tanitim Formu” ve “Hijyen ve Temizlik Alig-
kanliklar1 Anketi” olarak hazirlanmistir. Birey tanitim
formunda 6grencilerin demografik 6zelliklerini be-
lirlemeye yonelik sorulara yer verilmistir. Hijyen ve
temizlik aliskanliklar1 anketi; el hijyeni ile ilgili 7
madde, ag1z hijyeni ile ilgili 5 madde, ayak hijyeni ile
ilgili 8 madde, tuvalet hijyeni ile ilgili 3 madde ve
genel hijyenle ilgili 18 madde olmak {izere toplam 41
maddeden olugsmaktadir. Anketteki maddelerden
bazilar1 6rnek olarak burada sunulmustur: “Soru 1.
Kisisel hijyenine dikkat eden bir insan oldugumu
diisiinityorum., “Soru 5. Diglerimi giinde en az 2 kez
fircalarim?, “Soru 18. Ter kokusunu gidermek i¢in
her zaman deodorant kullanirim., “Soru 27. Giysile-
rimin temiz olmasina 6zen gosteririm?, “Soru 37.
Tuvaletten ¢ikinca ellerimi sabunla yikarim.” Uglii
likert tipinde hazirlanan anket “Her zaman=2", “Ba-
zen=1" ve “Hicbir zaman=0" olarak derecelendiril-
mistir. Anketten alinabilecek en diisiik puan 0 en
yiiksek puan 82dir (7,13). Anketteki elde edilen pu-
anlar diistik (0-24,6), orta (24,7-57,4) ve yiiksek (57,4-
82) olmak tizere {i¢ kategoride degerlendirilmistir.
Bu degerler ytizdelik deger oranina dikkat edilerek

belirlenmigtir.

Verilerin Toplanmasi ve Analizi

Arastirma verilerinin analizinde SPSS 25.0 ista-
tistik programi kullanilmistir. Verilerin normalligini
belirlemek amaciyla Kolmogorov-Smirnov testi uy-
gulanmis ve normallik varsayiminin karsilandigi

Journal of Advanced Research in Health Sciences, June 2021; Volume 4, Issue 2~ 33



Saglik Teknikeri Adaylarinin Hijyen ve Temizlik Aligkanliklarinin Degerlendirilmesi

Tablo 1. Ornekleme Iligkin Betimsel Istatistikler

Degiskenler n %
Kiz 291 72,6
Cinsiyet
Erkek 110 27,4
1. Sinif 226 56,4
Sinif
2. Simf 175 43,6
. Normal 6gretim 290 72,3
Ogretim tiirii -
Ikinci 6gretim 111 27,7
Tibbi laboratuvar 165 41,1
Yasli bakim 102 25,4
Bransg
Cocuk gelisimi 79 19,7
Dis protez 55 13,7
Genel lise 24 6,0
Anadolu lisesi 163 40,6
Mezun Olunan Okul Tiirii
Saglik meslek lisesi 127 31,7
Diger liseler 87 21,7
Koy 69 17,2
. flge 96 23,9
Ailenin Ikamet Yeri
Sehir 203 50,6
Biiyiiksehir 33 8,2
Aile yan1 157 39,2
Ogrencinin Barindig1 Konum Yurt 197 49,1
Ogrenci evi 47 11,7
Asgari ticret alt1 46 11,5
Asgari ticret 194 48,4
Ekonomik Durum
Asgari ticret iki kat1 124 30,9
Asgari ticret tig kat 37 9,2
Cekirdek 326 81,3
Aile Tipi Genis 67 16,7
Ayr1 8 2,0
Okuryazar degil 23 5,7
Okuryazar 29 7,2
. ilkokul 152 37,9
Anne Ogrenim Durumu
Ortaokul 114 28,4
Lise 67 16,7
Universite 16 4,0
Caligryor 44 11,0
Anne Calisma Durumu
Caligmiyor 357 89,0
Okuryazar degil 7 1,7
Okuryazar 15 3,7
N Tlkokul 104 25,9
Baba Ogrenim Durumu
Ortaokul 99 24,7
Lise 137 34,2
Universite 39 9,7
Caligtyor 316 78,8
Baba Calisma Durumu
Caligmiyor 85 21,2
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tespit edilmistir. Bu dogrultuda bagimsiz gruplar t
testi, tek yonlit ANOVA testi ve TUKEY analizinin
uygulamasi yapilmistir. Elde edilen bulgular tablo-
lagtirilmistir. Anket sorularinda ig tutarlilik Cronba-
ch alfa giivenirlilik analizi ile kontrol edilmis ve Cron-
bach alfa degeri 0,68 olarak belirlenmistir. Yapilan
analizler sonucunda %95 giiven araliginda 0,05’in
altindaki p degerleri istatistiksel olarak anlamli kabul
edilmistir.

Arastirmanin Etik Yonii

Aragtirma i¢in SHMYO Miudirligi'nden gerek-
li yazili izinler alinmistir. Anket formu uygulanmadan
once, Ogrencilere uygulamada dikkat edilmesi gereken
konular hakkinda bilgi verilmis ve uygulamada go-
nilliiliik esasina dikkat edilmistir. Katilimcilardan
higbir gekilde kimlik bilgileri alinmamustir. Bu durum
katilimcilara sozlii ve yazili olarak ifade edilmistir ve
katilmaya goniillii olanlarin sozlii onamlari alinmis-
tir. Aragtirma Helsinki Deklarasyonu 2008 Prensip-
leri’ ne uygun olarak tasarlanmis ve yiriitiilmiistiir.
Katilimcilara yonelik herhangi bir temas, muayene,
girisim ya da zarar verme durumu olmamuigtir. Aras-

tirma klinik bir aragtirma degildir.

BULGULAR

Arastirmanin bu boliimiinde; saglik teknikeri
adaylariin demografik bilgilerine, hijyen ve temiz-
lik aliskanliklar1 (HVTA) anketinden aldiklar: puan
ortalamalarinin farkli degiskenlere gore anlamli fark-
lilik gosterip gostermedigine iliskin yapilan analiz-
lerde elde edilen bulgular yer almaktadir. Tablo 1de
katilimcilarin demografik bilgileri yer almaktadir.

Saglik teknikeri adaylarinin HVTA’ dan genel
hijyen aligkanliklarina dair aldiklar1 en diistik puan
31, en yiiksek puan 79dur. Puan ortalamalar1 “orta
diizey” olmak tizere toplamda 57,0£5,9 olarak belir-
lenmistir.

Saglik teknikeri adaylarinin HVTA’ dan aldiklar
puan ortalamalarinin cinsiyet, sinif diizeyi ve 6gretim
tiirit degiskenlerine gore anlamli farklilik gosterip
gostermediginin tespit edilmesi amaciyla uygulanan
bagimsiz gruplar t testi sonuglar1 Tablo 2'de yer al-
maktadir.

Tablo 2. Cinsiyet, sinif diizeyi ve 6gretim tiirii

Degiskenler N X ss p
Kiz 291 | 57,7 | 59
Cinsiyet 0,19
Erkek 110 | 568 | 6,1
Simif L. Sumf 26 | 572 | 63 |
Diizeyi [, ¢ 175 | 568 | 55
3 Normal 29 | 572 | 6.2
Ogretim Ogretlm
Tirdh | feing 0.31
et 111 | 566 | 54
ogretim

Tablo 2'deki verilere gore saglik teknikeri adayla-
rinin HVTA ya iliskin puan ortalamalarinin cinsiyet,
sinif diizeyi, 6gretim tiirti degiskenleri agisindan an-
laml: farklilik gostermedigi (p>0,05) belirlenmistir.

Saglik teknikeri adaylarinin HVTA’ dan aldiklari
puan ortalamalarinin brang, mezun olduklar: lise
tiird, ailenin ikamet yeri ve 6grencinin barindig ko-
num degiskenlerine gore anlaml: farklilik gosterip
gostermediginin tespit edilmesi amaciyla uygulanan
ANOVA testi sonuglar1 Tablo 3’te yer almaktadir.

Tablo 3’teki verilere gore; saglik teknikeri adayla-
rinin hijyen ve temizlik aligkanliklarinin brans ve
ailenin ikamet yeri degiskenleri agisindan anlamli
farklilik (p<0,05) gosterdigi fakat mezun olduklari
lise tiirti ve 6grenimlerine devam ederken barindik-
lar1 konum degiskenleri agisindan anlaml: farklilik
gostermedigi (p>0,05) saptanmistir. Anlamli farklilik
olan degiskenler arasinda, anlaml farkliligin hangi
gruplar arasinda oldugunun belirlenmesi amaciyla
uygulanan Tukey analizi sonuglarina gore brans de-
giskeninde “Tibbi Laboratuvar ile Yagli Bakim, Dis
Protez” programlari arasinda “Tibbi Laboratuvar”
programi aleyhine, “Yagh Bakim ile Cocuk Geligimi”
programlari arasinda “Yaglh Bakim1” programi lehine
anlamli farklilik oldugu belirlenmistir. En disiik pu-
an1 Tibbi Laboratuvar programinda 6grenimleri siir-
diiren 6grencilerin, en yiiksek puani ise Yagh Bakimi
programinda 6grenimlerini stirdiiren dgrencilerin
aldiklar: goriilmektedir. Ailenin ikamet ettigi yer
degiskenine gore “Sehir ile Ilge, Bityiiksehir” arasin-
da “Sehir” aleyhine olmak tizere anlamli farklilik
tespit edilmistir. En yiiksek puani biiyiiksehirde, en
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Tablo 3. Brans, mezun olunan lise tiirii, aile ikamet yeri ve barinilan konum

Degiskenler N X ss P Anlamli fark
1.Tibbi lab. 165 55,4 53
Brans 2.Yash bakim 102 59,3 7,6 0,001 1ile 2, 4 arasinda
3.Cocuk gelisimi 79 56,5 44 ' 2 ile 3 arasinda
4.Dis protez 55 58,4 4.8
1.Genel lise 24 57,9 5,7
i 2.Anadolu lisesi 163 56,4 5,6
h'/!egun olunan lise 0.32 Yok
turd 3.Saglik mes. lis. 127 57,5 6,3
4.Diger liseler 87 57,2 6,3
1.Koy 69 56,5 7,2
2.1lce 96 58,0 6,0
Ailenin ikamet yeri 0,04* 3ile 2, 4 arasinda
3.Sehir 203 56,5 5,5
4 Buyiiksehir 33 58,7 5,2
. 1.Aile yan 157 56,7 5,5
Ogrencinin 2.Yurt 197 57,2 6,4 0,53 Yok
barindigi konum -
3.0grenci evi 47 57,7 58
disiik puani ise sehirde yasayan 6grencilerin aldik- TARTISMA

lar1 goriilmektedir.

Saglik teknikeri adaylarinin HVTA' dan aldiklar:
puan ortalamalarinin ekonomik durum, aile tipi, anne
ve baba 6grenim durumlari degiskenlerine gére an-
lamli farklilik gosterip gostermediginin tespit edil-
mesi amaciyla uygulanan ANOVA testi sonuglar1
Tablo 4’te yer almaktadur.

Tablo 4 incelendiginde; saglik teknikeri adaylari-
nin hijyen ve temizlik aligkanliklarina iliskin puan
ortalamalarinin ekonomik durum, aile tipi, anne ve
baba 6grenim durumu degiskenlerine gore anlaml
farklilik gostermedigi (p>0,05) belirlenmistir.

Saglik teknikeri adaylarinin HVTA' dan aldiklar:
puan ortalamalarinin anne ve baba ¢alisma durumu
degiskenlerine gore anlaml farklilik gésterip goster-
mediginin tespit edilmesi amaciyla uygulanan ba-
gimsiz gruplar t testi sonuglar1 Tablo 5 te yer almak-
tadir.

Tablo 5’teki verilere gore saglik teknikeri adayla-
rinin hijyen ve temizlik aligkanliklarina iliskin puan
ortalamalarinin anne ve baba ¢aliyma durumu degis-
kenleri agisindan anlaml farklilik gostermedigi

(p>0,05) belirlenmistir.
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Bu boéliimde saglik teknikeri adaylarinin hijyen
ve temizlik aligkanliklarinin puan diizeyleri ile ¢esit-
li degiskenlere gore yapilan analiz sonuglar1 verilmis-
tir ve elde edilen bulgular literatiirdeki ¢aligmalarla
birlikte tartigilmistir.

Elde edilen bulgulara gore saglik teknikeri aday-
larinin HVTA’ dan aldiklar1 puan ortalamalarinin
toplamda orta diizeyde oldugu tespit edilmistir. Elde
edilen sonuglar saglik teknikeri aday1 olan 6grenciler
adina istendik diizeyde degildir. Ozellikle saglik ala-
ninda 6grenim goren 6grencilerin yiiksek puan al-
masinin hijyen konusundaki farkindaliginin daha iist
diizeyde oldugunun gostergesi olacag diisiiniilmek-
tedir. Bu baglamda 6grencilerin hijyen kavramina
iligkin teorik ve uygulama bilgilerinin gelistirilmesi
gerektigi goriilmektedir. Benzer sekilde Bozeli (2018)
calismasinda 6grencilerin hijyen tutumu dlgegine
gore olumsuz hijyen davraniglarinin oransal olarak
agirlikli oldugunu rapor etmistir (14). Ariyarathne
ve ark. (2013) galigmasinda da saglik personeli aday1
olan 6grencilerin hijyen davranislarinin istendik dii-
zeyde olmadigini bildirmistir (15). Bu alanda 6zel-
likle saglik calisani olacak 6grencilerin hijyen konu-
sundaki egitimlerine agirlik verilmesi, var olan
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Tablo 4. Ekonomik durum, aile tipi, anne ve baba 6grenim durumu

Degiskenler N X ss p Anlamh
Fark
1.Asgari ticret alt1 46 58,0 7,3
Ekonomik durum 2.Asgari licret 194 56,9 6,0 0.60 Yok
3.Asgari ticret iki kat 124 56,7 5,3
4.Asgari ticret tig kat1 37 57,5 6,6
1.Cekirdek 326 57,0 6,0
Aile tipi 2.Genis 67 57,2 6,0 0,74 Yok
3.Ayr1 8 55,5 3,0
1.0kuryazar degil 23 55,4 8,8
2.0kuryazar 29 57,9 7,8
éreni 3.1lkokul 152 56,4 5,8
ﬁrnuelsgremm 4.0Ortaokul 114 57,0 52 01 Yok
5.Lise 67 58,1 5,5
6.Universite 16 58,8 5,8
1.0kuryazar degil 7 57,0 6,1
2.0kuryazar 15 60,0 6,2
b&reni 3.1lkokul 104 57,2 6,8
stlr)sI:)l%lremm 4.0rtaokul 99 56,4 5,6 032 Yok
5.Lise 137 56,8 5,5
6.Universite 39 57,9 6,2
Tablo 5. Anne ve baba ¢alisma durumu
Degiskenler N X ss p
Anne ¢alisma durumu Calistyor 44 58,1 5,4
Caligmiyor 357 56,9 6,0 0.17
Baba ¢alisma durumu Calistyor 316 57,0 6,2 0,96
Caligmiyor 85 57,1 51

bilgilerini giincellemeleri gerektigi yorumunda bu-
lunulabilir.

Saglik teknikeri adaylarinin hijyen ve temizlik
aligkanliklarina iligkin puan ortalamalarinin cinsiyet,
sinif diizeyi, 6gretim tiirti degiskenleri agisindan an-
lamli farklilik gostermedigi belirlenmistir. Cinsiyet
degiskeni acisindan erkek 6grencilerin az da olsa
puanlarinin yiiksek olmast literatiiriin aksine dikkat
¢ekmektedir. Bununla birlikte ikinci sinif 6grencile-
rinin de az da olsa daha diisiik puan ortalamasina
sahip olmalari aldiklar1 egitimle 6rtiismemektedir.
Arat ve ark. (2014) caligmalarinda cinsiyet degiske-

nine gore, kiz 6grencilerin hijyen konusunda erkek
ogrencilere gore daha hassas olduklarini ve 6gretim
tirtt degiskenine gore giindiiz 6gretiminde olan 68-
rencilerin gece 6gretiminde olan 6grencilere kiyasla
hijyen konusundaki hassasiyetlerinin daha fazla ol-
dugunu belirlemistir (16). Tagkiran ve ark. (2019)
caligmalarinda kiz 6grencilerin hijyen davraniglarinin
erkek 6grencilere gére daha yiiksek oldugunu bildir-
mistir (3). Benzer sekilde Hanger Aydemir (2020) kiz
ogrencilerin kigisel hijyen skorlarinin erkek 6gren-
cilere gore fazla oldugunu tespit etmistir (17). Altun
ve ark. (2013) tiniversite 6grencilerinin hijyen dav-
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ranislarini bu ¢aligmaya benzer sekilde beklenen
ideal seviyenin altinda bulmustur. Ayni ¢alismada
kiz 6grencilerin hijyen puanlari erkek 6grencilerin
hijyen puanlarindan diisiik bulunmustur (18). Tiirk-
men ve Bakir (2017) el hijyeni uygulamalari acisindan
kiz ve erkek 6grenciler arasinda anlaml bir farklilik
tespit etmediklerini rapor etmistir (19). Cinsiyetler
arasinda anlamli bir farklilik tespit edilmemesine
ragmen, erkek 6grenciler lehine az da olsa tespit edi-
len farkliligin toplumsal olarak kadinlarin, ge¢mise
gore sosyal hayatta daha aktif bulunmasi sonucu er-
kek bireylerin, yetistigi aile ve sosyal ortam kaynak-
I1 olabilecegi, iginde bulunduklar: aile ortaminda
annenin de sosyal hayatta ve ¢alisma hayatinda aktif
rol alabildigi, ayni zamanda kiz 6grencilerin “kadinin
toplumsal rolti” geregi hijyen davraniginin daha ytik-
sek olmasi beklentisinin aksine erkek 6grencilerdeki
bu farkliligin 6grenim gordiikleri bolimlerin birer
yansimasi ve teorik bilgilerin giinlitk hayata uyarlan-
masinin sonucu olabilecegi diistiniilebilir. Sinif de-
giskenine gore yapilan ¢aligmalar incelendiginde
Tagkiran ve ark. (2019) calismalarinda birinci smnif
ogrencilerinde hijyen davranislarini diger sinif dii-
zeylerindeki 6grencilere kiyasla diisiik oldugunu
bildirmistir (3). Firinc1 ve Coban (2016) tarafindan
yapilan aragtirmada farkli sinif diizeylerindeki 6g-
renciler arasinda temizlik ve hijyen algis1 bakimindan
farklilik olmadig tespit edilmistir (20). Yetkin ve
Yigitbas (2008) Saglik Yiiksekokulu birinci ve dor-
diincii sinif 6grencilerinin hijyen aliskanliklarini
degerlendirdikleri ¢aligmalarinda, dordiincii sinif
ogrencilerinin hijyen uygulamalarini, birinci sinif
ogrencilerine gore daha istendik sekilde gercekles-
tirdiklerini tespit etmistir (21). Ogrencilerin aldikla-
r1 saglik ve hijyen egitimleri paralelinde hijyen dav-
ranislarinda olumlu yonde degisiklik gostermesi
beklenmektedir. Literatiirde genel olarak alinan egi-
timle paralel olarak istendik davranis degisiklikleri
oldugu gozlemlense de bazi ¢aligmalarda sinif diizey-
leri arasinda farkliliklar olmadig1 da tespit edilmistir.
Bizim ¢aliymamizda da birinci sinif 6grencilerinin
hijyen ve temizlik aligkanliklarinin ikinci siif 6gren-
cilerine gore istatiksel acidan anlamli farklilik gos-
termemesine ragmen daha yiiksek puan almalari
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carpici bir sonugtur. Bu durumun, saglik miifredat:
derslerinin incelenmesi ile teorik mesleki derslerin
yogun olarak bulunmas; hijyen, sanitasyon ve temiz-
lik konular: kapsamli ders segeneklerinin daha az
say1da ve ikinci planda olmasindan kaynakl: olabile-
cegi seklinde degerlendirilebilir.

Brans degiskenine gore elde edilen bulgulara ben-
zer sekilde Tagkiran ve ark. (2019) tarafindan yapilan
tiniversite 6grencilerinin hijyen davranisglarinin kar-
silastirildigt bir ¢caligmada saglik alaninda 6grenim
goren 6grencilerde saglik alani disi boliimlerde 6g-
renim goéren 6grencilere gore hijyen envanteri puan-
larinda, saglik alani boliimleri 6grencileri lehine
anlamli derece fark bulunmustur (3). Caglar ve ark.
(2018) hemsgirelik ve saglik alan1 disinda 6grenim
goren liniversite 6grencilerinin sosyal el yikama dav-
ranislarini arastirmis ve bu davranig adina hemgire-
lik 6grencileri lehine anlamli diizeyde farklilik oldu-
gunu rapor etmistir (22). Hanger Aydemir (2020)
calismasinda 6grencilerin 6grenim gordiikleri bolii-
me gore kisisel hijyen aliskanliklarinin degisiklik
gostermedigi, farkli boliimlerde 6grenim goéren 6g-
rencilerin benzer hijyen puanlarina sahip olduklar
bildirmistir (17). Bu ¢alismada elde edilen verilerle
ilgili sonuglarin Tibbi Laboratuvar programi aleyhi-
ne olmasi program Ogrencilerinin heniiz ilgili miif-
redati almamis olmasi kaynakli oldugu; Yash Bakimi
programi lehine elde edilen sonucun, kiyaslandig1
Cocuk Gelisimi programi miifredatinda ilgili ders-
lerin olmamasi kaynakli oldugu seklinde degerlen-
dirilebilir. Ailenin ikamet yeri degiskenine goére en
ylksek puani alan grup “Biiyiiksehir” olsa da sonucun
“Sehir” aleyhine olmas, caliymamizin dikkat ¢ceken
bulgulardan biridir. Bu durum, 6grencilerin biyiik
¢ogunlugunun ailesinin sehir merkezinde ikamet
etmesine ragmen farkli sosyoekonomik ve farkl egi-
tim seviyelerine sahip olmalar1 kaynakli olabilecegi
seklinde degerlendirilebilir. Onsiiz ve Hidiroglu
(2008) iki farkli okuldaki 6grencilerin hijyen aligkan-
liklarinin degerlendirdikleri caligmalarinda, sosyoe-
konomik diizeyi diisiik olan grubun hijyen aligkan-
liklarinin anlamli olarak daha yetersiz oldugu
bildirmistir (13). Ogur ve ark. (2015) tarafindan
yapilan saglik teknisyeni olan 6grencilerin ayak hij-
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yeni konusundaki bilgi, tutum ve davraniglarinin
incelendigi ¢alismalarinda, bizim ¢alismamizda ol-
dugu gibi 6grencilerin bilgi diizeyi ve davranis du-
rumlarmin sif diizeyi ve ailelerin gelir diizeyi ile
iliskili olmadig fakat ikamet edilen yer niifusunun
artmastyla bilgi diizeyi, tutum ve davranis durumu-
nun azaldig saptanmugtir (23). Tagkiran ve ark. (2019)
ailenin sosyoekonomik diizeyinin yiiksek olmasinin
genel hijyen davraniginda anlamli derecede etkili
oldugunu bildirmistir (3). Bu durum yiiksek sosyo-
ekonomik diizeye sahip 6grencilerin yasam bigimle-
rinin daha saglikli ve iyi olmasina paralel olarak
hijyen ve temizlik aligkanliklarinin da olumlu yonde
olacag: seklinde degerlendirilebilir.

Saglik egitimi veren liselerden mezun olan 6gren-
cilerin hijyen davranisi adina farkindalik diizeylerinin
daha ytiksek olmasi beklenen sonugctur. Fakat calis-
mamizda mezun olunan lise tiirti degiskeni agisindan
en yiiksek puan ortalamasina genel liselerden mezun
olan 6grencilerin, en diisiik puan ortalamasina ise
Anadolu liselerinden mezun olan 6grencilerin sahip
olduklar: saptanmustir. Literatiirde de benzer sekilde
mezun olunan lise tiiriiniin hijyen davranis: farkin-
dalik diizeyi adina bir farklilik olusturmadig gozlen-
mistir. Simsek ve ark. (2010) lise 6grencilerinin kisi-
sel hijyen davranislarini karsilagtirdiklar:
caligmalarinda, bu ¢aligmaya benzer sekilde en ytik-
sek puana genel lise egitimi veren okullardaki 6gren-
cilerin sahip oldugunu saptamistir (24). Okunan lise
tiirdi ile hijyen ve temizlik aligkanliklar1 arasinda bir
iligkinin bulunmamasi Kirim ve Hirga (2015) tara-
findan lise 6grencilerinin kisisel hijyen temizlik alis-
kanliklarini degerlendirdikleri ¢aligmalari ile de
benzerlik gostermektedir (25). Bu sonuglar, 6grenci-
lerin aldiklar teorik bilgileri giinliik hayatlarinda
uygulama adina igsellestirmedikleri ya da hijyen
egitimi adina yeterli diizeyde teorik ve uygulamali
egitim almadiklar: yoniinde degerlendirilebilir.

Saglik teknikeri adaylarinin hijyen ve temizlik
aligkanliklarina iliskin puan ortalamalarinin anne ve
baba 6grenim durumu ile ¢alisma durumu degisken-
lerine gore anlamli farklilik gostermedigi belirlen-
mistir. Ebeveyn 6grenimi birey aliskanliklar: {izerin-
de en etkili faktorlerden biridir. Bu sonug, calismada

elde edilen carpici sonuglar arasinda yer almaktadir.
[gili literatiir incelendiginde, anne ve baba 6grenim
durumlart ile hijyen ve temizlik ve hijyen aligkanlik-
lar1 arasinda genel olarak paralellik gozlenmektedir.
Oguzonciil ve ark. (2020) tarafindan kirsal alandaki
ogrencilerin hijyen ve beslenme davranisinin ince-
lendigi caliymada anne 6grenim diizeyinin artmasry-
la 6grencilerin kisisel hijyen aliskanliklarinin ytizde-
sinin arttig1 ifade etmistir (26). Simsek ve ark. (2010)
calismalarinda anne ya da babasinin 6grenim diize-
yi yliksek olan 6grencilerin toplam hijyen puaninin
da ytiksek oldugunu ifade etmektedir (24). Yilmaz ve
ark. (2009) yaptiklari caligmalarinda anne ve babanin
ogrenim diizeyi, lise ve lizerinde olan 6grencilerin
kisisel hijyen aligkanliklar1 puanlarinin yiiksek oldu-
gunu ifade etmistir (4). Kaya ve ark. (2006) tarafindan
Ankarada bir lisede 6grenim goren 6grencilerin ki-
sisel hijyen davranislarini belirlemeye yonelik yapilan
caligmada, anne 6grenim durumunun 6grencilerin
toplam hijyen puanlart ile iligkili oldugu, anne calis-
ma durumu, baba 6grenim durumu ve baba ¢aligma
durumunun 6grencilerin hijyen puanlar ile iligkili
olmadigini bildirmigstir (27). Aydinin (1996) yaptig
calismada bizim ¢aligmamiza benzer sekilde anne
baba 6grenim diizeyleri ile hijyen davraniglar: ara-
sinda anlaml bir iliski saptanmamuigtir (28). Bu so-
nuglar 6grencilerin yetistigi sosyal ortamu aile orta-
farkli
degerlendirilmistir.

mindan olabilecegi seklinde

SONUC

Aragtirma sonucunda saglik teknikeri aday1 olan
ogrencilerin hijyen ve temizlik alisgkanliklarinin orta
diizeyde oldugu ve sonuglarin ilgili literatiir parale-
linde istendik seviyede olmadig1 goriilmiistiir. Hijyen
ve temizlik, genel saglik durumunun devami i¢in
gerekli ilk kosuldur. Hijyen ve temizlik aligkanliginin
kazanilmasi ve devami i¢in de ilk kosul egitimdir. Bu
konuda istendik davranislarin gelistirilmesi i¢in aile
ortamy, ilkokul, ortaokul ve lise diizeyi egitim d6-
nemlerinde hijyen ve temizlik egitiminin ardindan,
saglik profesyoneli olma yolunda tercihini yapmis
bireylerin; toplumun diger bireylerine saglik hizme-
ti sunarken hijyen ve temizlik davranislarina hakim
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olmasi beklenmektedir. Bu baglamda bireylerin tini-
versite Oncesi 6grenim hayatlarindaki 6gretim prog-
ramlarina hijyen ve temizlik konularini kapsamli
olarak ele alan teorik ve uygulamali dersler eklenme-
lidir. Universite 6grencilerinde mesleki uzmanlik
alani farki gézetilmeksizin hijyene yonelik egitimler
verilmelidir. Saglik hizmeti alanlarinda 6grenim go-
ren 6grencilerin daha spesifik bir sekilde hijyen, te-
mizlik, el hijyeni, sanitasyon, sterilizasyon, dezenfek-
siyon konularinin kapsamli olarak hazirlanmis
miifredatla uygulamali olarak verilmesi gerekmekte-
dir. Saglik profesyonellerine belirli zaman aralikla-
rinda hijyen, sanitasyon, el hijyeni hakkinda hizmet
ici egitimler verilmelidir. Ogrencilerin, saglik profes-
yonellerinin ve saglik teknikeri adaylarinin hijyen ve
hijyen kapsamli uygulamalar agisindan farkindalik-
larinin yeniden degerlendirilmesi, yeni aragtirmalar
yapilmasi, siirecin takibine ve gelecek saglik hizmeti
uygulamalarinin gelismesine 151k tutacaktir.
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ABSTRACT

Current pharmaceutical approaches continue to favour oral dosage delivery systems above
all other routes. This is due to ease of administration and increase in patient complaisance. A
common objective of a drug delivery systems is to achieve a drug that could be taken in a single
dosage form. Yet, drug delivery mechanisms generally lack certain characteristics such as an
adequate oral bioavailability and a prolonged half-life. Floating drug delivery systems (FDDS) are
systems that are a part of gastroretentive drug delivery systems (GRDDS) with low density that
has floating ability over the gastric contents of the stomach. Floating dosage forms are taken orally
and developed to increase the transit time of the active substance through the gastrointestinal
tract and to achieve a systemic effect. The taken drug will remain at floating state in the stomach
for an extended period without affecting the gastric emptying rate. FDDS provides an efficient
method for improving the drug’s bioavailability, reducing drug waste and providing controlled
drug delivery systems. This review will generally focus on FDDS as a GRDDS and classify
alternative systems, such as non-floating systems, and briefly mention excipients used in order to
obtain an effective gastroretentive system.

Keywords: Floating Drug Delivery Systems (FDDS), Gastroretentive Drug Delivery Systems
(GRDDS), Gastric Content, Non-Floating Drug Delivery Systems, Effervescent Systems, Non-
effervescent Systems

oz

Mevcut farmasotik yaklasimlarda, diger tim yollarindan farkli olarak halen oral dozaj formlar:
tercih edilmeye devam etmektedir. Bunun nedeni uygulama kolaylig1 ve hasta uyuncunun yiiksek
olmasidur. Ilag salim sistemlerinin ortak amaci, ilacin tek bir dozaj formu olarak alinabilmesini
saglamaktir. Yine de, ilag salim mekanizmalar1 genellikle uygun bir biyoyararlanim ve uzatilmis
yar1 6miir gibi 6zelliklerden yoksundur. Yiizebilen ilag salim sistemleri (FDDS), mide igerigi
tizerinde kalabilme 6zelligine sahip, disiik yogunluklu olan sistemlerdir ve gastroretentif ilag
salim sistemlerinin (GRDDS) bir pargasi olarak degerlendirilirler. Yiizebilen dozaj formlar:
agizdan almir ve etken maddenin gastrointestinal sistemden gegis siiresini uzatarak lokal/
sistemik etki elde etmek i¢in gelistirilirler. S6z konusu ila¢ mide bosalma hizini etkilemeden
uzun siire midede yiizer halde kalir. FDDS ila¢ biyoyararlaniminu iyilestirir, ilag israfin1 azaltir
ve kontrollii ilag salim sistemi etkisini saglamak igin etkili bir yontem olarak degerlendirilir. Bu
derleme, genellikle bir gastoretentif ilag sistemlerinden birisi olan yiizebilen dozaj formlarina
odaklanmistir ve ozetle gastrik sistemde kalabilen alternatif sistemlerden ve bu sistemleri
gelistirmek icin kullanilan eksipiyanlardan bahsedecektir.

Anahtar Kelimeler: Yiizebilen flag Salim Sistemleri (FDDS), Gastroretentif flag Salim
Sistemleri (GRDDS), Gastrik Igerik, Yiizmeyen ilag Salim Sistemleri, Efervesan Sistemler,
Efervesan Olmayan Sistemler
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INTRODUCTION

Compliance is immensely dependent on the ease
of drug administration. A patient is more likely to
adapt to medication when it does not interfere with
the person’s daily activities. To date, oral dosage for-
ms remain the ideal route of administration. This is
due to many factors including easy storage and
transport of drug, controlled delivery, flexibility in
formulation and generally reduced pricing when
compared to other dosage forms. The common ob-
jective of drug delivery systems is to achieve a syste-
matic drug that could be taken as a single dosage
form. Especially when the drug in question is to be
taken periodically throughout the patient’s life. An
incorporated single unit dosage form would also re-
duce the frequency of medical administration. It
should also be noted that even though it is the easiest
form of drug delivery, in case of emergencies oral
dosage forms are not applicable due to their slow
absorption rate.

Oral drug delivery systems have a complex ab-
sorption mechanism. The drug should be soluble in
gastric fluid in order for absorption in the stomach,
small intestine or colon. An orally taken drug can be
absorbed in four different types of pathways: Car-
rier-mediated transcellular, facilitated transport,
transcellular and paracellular. Transcellular pathway
is the main mechanism that is being favoured. Also,
environmental factors such as the pH of stomach
content, length of the segment, thickness of mucus,
bacterial diversity in different segments and residen-
ce time of the drug influences absorption (1). Lately,
there has been an increased demand for oral forms
of medications used, especially for chronic diseases.
This is where the importance of alternative techno-
logical approaches come into the picture.

This review will cover the GRDDS approaches
used for oral administration and provide informati-
on on suitable drug candidates and factors affecting
the efficiency of the system. The main focus will be
around FDDS and approaches used in order to ac-
hieve prolonged drug systems in the gastric environ-
ment. In addition, anatomy and the physiological
state of the stomach, non-floating systems, challenges
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of floating dosage forms, and excipients used will be
discussed.

1. Anatomy and Physiology of the Gastrointes-
tinal Tract

In order to formulate a successful system, it is
indispensable to understand the anatomy of the sto-
mach and its physiology. The stomach is composed
of following 3 parts: body, fundus and antrum (py-
lorus). The fundus is the proximal part of the stoma-
ch that allows accumulation of stomach gases pro-
duced by chemical digestion. The body, also called
the corpus, helps in the storage of ingested materials.
Whereas; the pylorus is found as an anatomical sphin-
cter that is located between the most terminal antrum,
and the duodenum provides the major site for mixing
motions which serves as gastric emptying pump. It
acts as a sieve and has a mechanical structure to the
passage of large particles. The open pylorus has a
diameter of around 15 mm in humans. A drug system
that has a greater size than this will have problems
passing into the small intestine. The fundus and body
parts of the stomach mainly act as a holder for undi-
gested food. On the other hand, the antrum has a
pump like activity when it comes to assisting the
gastric emptying process (2,3,4).

The passage state of the drug from stomach to the
small intestine is named gastric emptying. Gastric
emptying occurs both during fasting and in fed states.
In cases where the drug is degraded in a gastric en-
vironment, faster gastric emptying rate enhances the
bioavailability of the drug. On the other hand, for
poorly soluble drugs and drugs that are mostly ab-
sorbed from the stomach or proximal part of the
intestine, the delayed gastric emptying promotes the
disintegration process. Interdigestive myloelectric
cycle or migrating myloelectric cycle (MMC) is the
flexible pattern of the stomach and occurs when in
fasting state an indigestive series of electrical events
takes place. This cycle occurs once in every 2 to 3
hours. This formation could be divided into 4 con-
secutive phases (3) (Figure 1):

Phase 1 (basal phase): Lasts from 30 to 60 minu-
tes with rare contractions (Quiescent period).
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Phase 2 (pre-burst phase): Lasts for 20 to 40 mi-
nutes with intermittent action potential and contra-
ctions. The concentration and frequency increase
perceptibly with phase progression. Bile secretion
and mucus discharge occurs.

Phase 3 (burst phase): Lasts for 10 to 20 minutes
and includes intense and steady contractions for a
brief period. This wave permits undigested material
to exit out of the stomach down to the small intesti-
ne (also known as the housekeeper wave). Mucus
discharge and a force of contraction takes place.

Phase 4: Known as a period of transition from
phase 3 and phase 1, and last for 0 to 5 minutes.

Bile secretion

Mucus discharge

Mucus discharge

Force of contraction

Figure 1. Gastrointestinal motility (3).

Following the ingestion of a meal, the motor ac-
tivity in the fed state is reduced for 5-10 min and lasts
as long as food remains in the stomach. The period
of fed activity extends longer with large amounts of
food ingested (5).

2. Gastroretentive Drug Delivery Systems
(GRDDS)

A reduced frequency of administration is achieved
by achieving prolonged release mechanisms. Regar-
ding this, oral controlled release (CR) techniques
have been used in formulations these past four de-
cades due to their appreciable therapeutic advantages
(6). However, techniques like CR lacks the ability to
keep formulation within the desired range of gastro-
intestinal tract (GIT). This inevitably leads to in-
complete drug absorption and lower therapeutic
responses. Another main problem faced with oral

dosage use is the short gastric retention time (GRT).
The rapid gastric rate is unpredictable and may lead
to partial drug release in the absorption zone. Gast-
ric emptying is an extremely variable process for
dosage forms (7). Thus, the search for alternative and
improved delivery techniques begun. GRDDS is one
of the leading approaches used in order to improve
the bioavailability of drugs that are active locally in-
side the stomach. This technology has gained unqu-
estionable attention these past three decades. GRDDS
uses prolonged and controlled drug release strategies.
Owing to this, the formulations used should have a
moderate but exhaustive drug release in the stomach.
The aim is improved bioavailability with lower phar-
maceutical doses, a better availability of new produ-
cts and minimised gastrointestinal side effects (8-10).

Several factors should be highlighted when pre-
paring a pharmaceutical dosage form for gastroin-
testinal tract. These could be summarised as (11):

-Gastric emptying is controlled by feeding status.

-An object that has a size <10 mm is able to exit
a fed state of the stomach.

-An object with a size >20 mm will be kept in the
fed state of the stomach.

-The transit inside the colon is lengthy (around
20 hours).

-The transit time inside the small intestine is
around 3 hours.

-A drug formulation can reach the colon within
4 to 5 hours in fasted subjects.

3. Floating Drug Delivery Systems

Many attempts have been made to develop GRD-
DS. There are several techniques stated in literature
to develop a dosage form that retains inside the sto-
mach for a prolonged time. This review will mainly
focus on floating drug delivery systems. Examples
for other techniques used in GRDDS include swelling
systems, mucoadhesive systems, super-porous hyd-
rogels, hydro-dynamically balanced systems, non-flo-
ating systems (high density systems), ion exchange
resins, and magnetic systems.

The concept of FDDS was first described by Da-
vis in 1968 as a disclosed method to overcome the
difficulties some patients experienced when taking
oral medicine. FDDS can be described as low-density
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systems that have a bulk density less than that of the
gastric fluid found inside the stomach. Thus, these
systems are able to float for a prolonged period of
time in the stomach. They are generally unaffected
by the gastric emptying rate. The dosage system slowly
releases the desired rate from the formulation. Af-
terwards, the residual system gets emptied from the
stomach leaving its environment. This shows an inc-
reased GRT along with an increased control of the
fluctuations in plasma drug concentration. A floating
form has the potential to emerge as a novel dosage
form. In theory;, it solves the problems faced with oral
medications and has the power to keep an efficient
concentration of the system for longer durations.
Floating systems possess multiple challenges following
administration. First of all, insufficient floatation
occurs in cases where the fluid level is low inside the
stomach. Second, the dosage forms gets transited to
the pylorus by forced house-keeping waves. Such
occurrences inevitably lead to a reduced floating time
and a limited retention of the dosage form (12-15).

Floating systems are found as single-unit or mul-
tiple-unit dosage forms. A single-unit system could
be fallible in prolonging the gastric stay time due to
the systems ‘all or nothing’ concept of emptying pro-
cess. Whereas multiple-unit systems appear to be
effectively suited since they claim to reduce the in-
ter-subject variability in absorption states and lessen
the plausibility of dose-dumping. Most of the dosage
forms used were reported to be of single unit dosage
forms such as tablets and capsules. Whereas, multip-
le unit buoyant systems include mini tablets or pellets.
Multiple unit FDDS is thought to have numerous
advantages over single unit systems. However, a lite-
rature survey has shown the difference in behavior
of single-unit and multiple-unit to be controversial
(16).

In order to consider a formulation suited for
FDDS, it should have an effective retention time in-
side the stomach to perform the necessary clinical
demands, minimum expected side effects, no effect
over the gastric motility, must control the drug rele-
ase system with a sufficient drug loading capacity
and have full degradation and evacuation once the
system drug release is over (17). Most of the drug
studies for this system have not been able to pass
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academic and industrial research groups. There are
quite a lot of drugs that fit the profile described for
FDDS systems, yet so few dosage forms are found in
the market. Various types of GRDDS have been re-
ported in literature. The most common GRDDS used
are floating and mucoadhesive systems. Possible drug
candidates that have been studied over the years are
shown in Table 1.

Both in-vitro and in-vivo methods could be used
as evaluation parameters of FDDS (18).

In-vitro method:

-Floating capabilities (resultant weight test)

-Content uniformity, hardness, friability (tablets),
size and shape

-Dissolution study

-Floating time and floating lag time

In-vivo method:

-Gamma-Scintigraphy

-Gastroscopy

-Ultrasonography

-X-Ray method

3.1. Drug Candidates for FDDS

Drugs, situations and environments that are un-
suitable candidates for FDDS include (19,20):

Drugs that have delimited acid solubility (Phen-
ytoin).

Drugs that demonstrate unstable characteristics
in gastric environment (Erythromycin, Rabeprazole).

Drugs that are used for selective release in the
colon (corticosteroids and 5-amino salicylic acid).

Drugs that cause elevated gastrointestinal irrita-
tion.

Unpredictable adherence due to the state of con-
sistent renewal of mucus wall of the stomach.

Fluctuating digestive state of the stomach.

Longer swelling time of hydrogel-based system
depending on the excipient.

Size increasing drug delivery systems that may
cause possible threat of permanent retention in the
stomach following administration.

Super-porous systems showing drawbacks (prob-
lems associated with efficient hydrolysable and bio-
degradable polymer storage).
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Table 1. Drugs reported to be used or studied in the formulation of gastroretentive dosage forms.

Drug Dosage Forms Half Life (hours) Drug Category Ref no.
Acetaminophen Tablets 2-3 Analgesic and Anti- 21
pyretic
Acyclovir Tablets 2.5-3.3 Antiviral 21
Acetylsalicylic acid Tablets, Micro- 3.1-32 NSAID 1221
spheres
Albendazole Films 8-12 Benzimidazole 12
Alfuzosin Tablets 3-5 Alpha Blockers 22
Ampicillin Tablets 0.7-15 Beta-Lactam Anti- 21
iotic
Amoricillin Tablets, Micro- 1 Antibiotic 21,23
spheres
Beta Adrenergic
Atenolol Tablets 4 Blockers, Antihy- 21
pertensive
Balofloxacin Tablets 7-8 Fluoroquinolone 24
Antibiotic
. DOPA Decarboxy-
Benserazide Capsules 1.5 lase inhibitor 21
Antihypertensive-
Captopril Tablets 2 21
ACE inhibitors
Capecitabine Tablets 1 Anti-Cancer 25
Cefuroxime Tablets 1-1.5 Cegha}qs poring 9
ntibiotics
Celiprolol HCI Capsules 5-6 Adrenoreceptor 12
Antagonist
Cephalexin Tablets 0.9 Cephalosporin 12
) Antibiotics
Chlordiazepoxide Capsules 5-30 Antipsychotic 21
Chlorpheniramine maleate Tablets, Micro- 12-43 Antihistamines 21
spheres
Cholestyramine Microspheres 1 Bile Atc id Seques- 12
rants
Anti-Histamine
Cinnarizine Tablet%,. Granules, 3-4 and Calcium Chan- 12,21
ilms
nel Blocker
First Generation
Ciprofloxacin Tablets 4-6 Fluroquinolone 21
Antibiotic
Curcumin B-cyclodextrin com- Antiangiogenic and
Beads - o 12
plex Antiinflammatory
Diazepam Capsule 1 Benzodiazepines 21
Diclofenac sodium Granules 2 NSAID 21
Diltiazem Tablets, Granules, 345 Calcium Channel 12,21
Beads Blocker
a phase 40 mins
Dipyridamole Microspheres Antiplatelet 12
B phase 10 hours
Domperidone Tablets 7.5 Antiemetic 26
Ethoxybenzamide Microspheres - Analgesic and Anti- 27
inflammatory
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Table 1. Continue.
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Fluorouracil Tablets, Granules 16 mins Anti-Cancer 12,21
Flurbiprofen Microspheres 6-10 NSAID 12
Furosemide Tablets, Capsules, 2 Diuretics 12,21
Griseofulvin Microspheres 9-21 Anti-fungal Agents 21
Ibuprofen Microspheres 2-4 NSAID 21
Indomethacin Granules, Micro- 4.5 NSAID 12,21
spheres
Isosorbide dinitrate Tablets, Granules 5 Nitrates 12,21
{sosorbide mononitrate Tablets, Granules, 5.1 Nitrates 12,21
Ketoprofen Microspheres 2.4 NSAID 21
Lafutidine Tablets, M!cro— 2 Histamine HZ-Re— 28,29.30
spheres, Films ceptor Antagonist
Central Nervous
L-DOPA Capsules 1.5 System Agents 21
Levofloxacin Tablets 6-8 Antibiotic 11
Loratadine Beads 8.4 Antihistamines 12
Losartan Tablets 2 Angiotensin recep- 12
tor blockers
Metformin Microspheres 2-6 Biguanides Antidi- 12
abetic
Misoprostol Capsules, Tablets 20-40 (mins) Anti-Ulcer 12,21
Nicardipine Capsules, Micro- 8.6 Calcium Channel 1221
spheres Blocker
e . Calcium Channel
Nifedipine Microspheres 2 Blocker 12
Nimodipine Tablets 8-9 Calcium Channel 21
Blockers
Ofloxacin Tablets 8-9 Antibiotic 21,31
Orlistat Microspheres 1-2 Lipase Inhibitors 12
p-aminobenzoic acid (PABA) Tablets, Films 53 mins Amlrgzti)gglzmc 12,21
Pentoxifylline Tablets 0.4-0.8 Hemorrheologic 12
agents
Piretanide Tablets, Films 1-1.5 Loop Diuretics 12,21
Piroxicam Microspheres 50 NSAID 12
Prednisolone Granules, Films 2-3 Corticosteroids 12,21
Propranolol Tablets, Capsules 4-5 Antihypertensive 12,21
P-Nitroaniline Microspheres 1 - 21
Ramipril Tablets, Beads 2-4 ACE inhibitor 32,33
Histamine H2-re-
Ranitidine Beads 2.5-3 ceptor antagonist, 12
Anti-Ulcer
Ranolazine Tablets 7 Antianginals 34
Riboflavin Tﬁ.‘ft& Powders, Vitamin 12,21
icrospheres 11
Rosiglitazone maleate Microspheres 3-4 Antidiabetic 12
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Table 1. Continue.

Sotalol Tablets, Powders 12 Antiarrhythmics 12,21
. . Cholinesterase
Tacrine Microspheres 2-4 Inhibitors 27
Tenoxicam Microspheres 72 NSAIDs 27
Terfenadine Microspheres 8.5 Histamine H1-Re- 21
ceptor Antagonist
Theophylline Powders, Micro- 30 Used to Treat Lung 1221
spheres Diseases
Tranilast Microspheres 5 Antiallergic 21
Ursodeoxycholic acid Capsules 3.5-5.8 (days) Anticholelithic 21
Serotonin-Norepi-
Venlafaxine Tablets 5 nephrine Reuptake 35
Inhibitor (SNRI)
: Calcium Channel
Verapamil Tablet}sl, Micro- 6 Blocker, Antihyper- 12,21
spheres tensive
Nucleoside Reverse
Transcriptase In-
Zidovudine Tablets 1.1 (Adults) hibitors-NRTTs, 12
Anti-viral

Drugs and environments that are suitable candi-
dates for FDDS include (2,17,20):

Drugs that are active locally in the stomach (e.g.
antacid, anti-ulcer drugs, Metronidazole, Levofloxa-
cin).

Helicobacter pylorus (H. pylori) treatment drugs
(e.g. Misoprostol, Amoxicillin).

Drugs with limited absorption window in the
stomach or upper gastrointestinal tract (e.g. Atenolol,
Repaglindine, Para-aminobenzoic acid, L-DOPA,
Methotrexate, Levodopa, Riboflavin, Cyclosporine,
Furosemide).

Drugs that have changeable properties in the in-
testinal or colonic environment (e.g. Metronidazole,
Captopril, Metformin HCI, Ranitidine HCI).

Drugs that imbalances the pre-existing colonic
microbes (e.g. H. Pylori antibiotics such as Amoxi-
cillin, Clarithromycin).

Drugs that are weak basics having low solubility
at elevated pH values (e.g. Chlordiazepoxide, Cinna-
rizine, Diazepam, Cefpodoxime, Verapamil HCI,
Furosemide).

Drugs with plasma fluctuations for urinary tract,
respiratory and gastrointestinal infections (e.g. Ciprof-
loxacin).

Drugs that have inadequate absorption from lower
GIT (e.g. Atenolol, Lafutidine).

Drugs that are used for specific antibiotics (for
H. pylori treatment), antiviral products (HIV, hepa-
titis), CNS drugs (Parkinson disease, Alzheimer,
epilepsy), antihypertensive drugs, antidiabetic agents
for type-2 diabetes.

3.2. Advantages of FDDS (3,17,19,20,36)

Possible reduction in dosing and improved patient
compliance thanks to ease of administration.

Economic use of dosage forms.

Drugs that are absorbed through the stomach are
advantageous (e.g. antacids).

Achieves microbiological and chemical stability
compared to other oral routes.

Enhanced activity span for short half-life drugs.

Enhanced bioavailability and therapeutic efficacy
of the drugs.

Reduction of intra- and inter- subject variability
in plasma drug levels.

Increased pH solubility of drugs.

Fewer side effects and optimised therapy.

Improved selectivity in receptor activation.

Accommodates site specific drug delivery systems.

Advantageous in case of dynamic intestinal mo-
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vements. Keeps the drug in buoyant conditions insi-
de the stomach to get an enhanced response.

Amplifies the pharmacological effects and enhan-
ces the clinical performances by reducing the drug
concentration fluctuations over a critical concentra-
tion.

3.3. Disadvantages of FDDS (3,17,19,20,36)

Not practicable for drugs that have stability or
solubility problem in the upper gastrointestinal tract.

Some drugs arranged for the buoyant system may
cause irritation and lesions to gastric mucosa.

Heightened fluid levels are essential inside the
stomach for the drug to float sufficiently.

Difficulty estimating the detailed motility of the
stomach.

Swelling system should be rapid acting once the
drug reaches the stomach.

Swallowing complications with children or in case
of unconscious patients.

Capability of the drug system to float relies im-
mensely in the hydration state of the dosage form.

Since the mucus present on the stomach wall is
in a state of continuous renewal, the adherence is
inconstant.

3.4. Use of FDDS in Helicobacter Pylorus

Helicobacter pylorus (H. pylori) is one of the lea-
ding diseases of stomach lining and has been recog-
nised worldwide to be a major pathogen that lives in
the gastric environment. It is very likely that half the
world’s population has been colonised (7). H. pylori
is a causative organism that causes a persistent infe-
ction. The eradication treatment lasts for weeks at a
time. Common therapy choices always include at
least two antibiotics plus an acid suppressing agent.
Even though these triple therapies are proven to be
effective, some reports and clinical trials suggest inef-
fective treatment in some cases. Quadruple therapy
is becoming popular due to an increase in the resis-
tance of standard triple therapy (3). It is effortful to
annihilate these bacteria from the human body. Re-
asons for ineffective treatment could be due to a li-
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mited residence time of antimicrobial agents in the
stomach or degradation of the antibiotics in gastric
acid. Researchers have studied new formulated ap-
proaches and have given consideration to FDDS. One
approach is using mucoadhesive microspheres. This
idea was first introduced due to their ability to adhe-
re to the mucus layer. The system then releases the
drug in a sustained manner. Absorption of an anti-
biotic into the mucus through the mucus layer is
thought to be an effective H. pylori treatment when
compared to absorption through blood. There are
many ongoing studies around antibiotics as floating
dosage forms, and one has even made it onto the
market (Clarithromycin) (13,23,36).

4. Factors Affecting Gastric Retention

There are numerous factors affecting the GRT
and floating ability of the drug. For oral dosage forms,
a large volume of water is administered while taking
the medicine which increases the pH of the stomach
content. Increased acidity, volume, viscosity and me-
als content are the main factors affecting the gastric
emptying rate. In the digestive phase, tablets with
large sizes are emptied during the housekeeping wa-
ves, while smaller sized tablets easily depart the sto-
mach. Some of the important factors affecting the
gastric retention are given below (3, 5,17,37).

Density: The density of the drug system directly
affects the gastric emptying rate. When compared, it
should be less than the gastric content of the stoma-
ch (1.004 g/ml). The density of the drug determines
the area it will take in the stomach. If the density of
the system is lower than gastric content it will float
to the surface and sink to the bottom if the system
has a higher density than the stomach content. The
drug that is buoyant in the gastric juice is released
slowly with a desired rate from the system.

Size and shape: The diameter of the dosage unit
is crucial as a formulation parameter. It was described
that the dosage form unit with a diameter of more
than 7.5 mm has an increased gastric residence time
compared to those with a diameter of 9.9 mm. The
dosage form with a tetrahedron conformation or a
ring shape devices with a flexural modulus of 48 and
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22 kiloponds per square inch are reported to have
improved GIT for 90-100% retention at 24 hours
when compared with other aspects of the particles.
As the size of the dosage form increases, so does the
gastric retention time.

Fed state or unfed state: Generally the existence
of food augments the gastric retention time of the
dosage from in the gastrointestinal tract. During fas-
ting conditions, the GI motility is characterised by
the MMC that occurs every 1.5-2 hours or periods
of capable motor activity. The MMC sweeps undi-
gested material from the stomach. If the timing of
the administration of the formulation coincides with
that of the MMC, the GRT of the unit is expected to
shorten. But in a fed state, the MMC is delayed and
the GRT is substantially longer.

Nature of the meal: Consuming indigestible pol-
ymers of fatty acid salts can change the motility cyc-
le of the stomach to a fed state. This decreases the
gastric emptying rate and prolongs the drug release.

Caloric content: GRT can be expanded between
4-10 hours after a meal consisting of high proteins
and fats is consumed. An increase in caloric content
slows down gastric emptying time.

Frequency of feed: The GRT can increase by over
400 minutes when proper meals are given, compared
with a single meal due to the low frequency of MMC.

Gender: Normally, the gastric emptying rate is
slower in females than males. Mean ambulatory GRT
in meals (3.420.4 hours) is less when compared with
age and race-matched female counterparts (4.6 1.2
hours), regardless of the weight, height and body
surface.

Age: Elders have a significantly longer GRT, in
particular those over 70 years of age.

Posture: GRT can vary between supine and up-
right ambulatory positions of the patients.

Single or multiple unit formulation: Multiple
unit formulations are more applicable than single
unit dosage forms and allow a larger margin of safety
against dosage form deficiency and co-administrati-
on of units with different release profiles.

Miscellaneous: Biological factors effect gastric
emptying.

Concomitant drug administration: Some drugs
can alter the floating time of the system when taken
together. Examples include metoclopramide, codeine,
cisapride and anticholinergics like propantheline and
atropine.

5. Classification Of GRDDS

Various approaches were studied for preparing
gastroretentive drug delivery system. These systems
have a common goal, to keep the drug system for
longer periods in the stomach. Thanks to compre-
hensive research, we now understand the process of
gastrointestinal transit in human’s, contrary to befo-
re. Thus, capable of designing a better system for drug
delivery. GRDDS techniques include floating systems,
expandable systems, swellable systems, mucoadhe-
sive systems, high-density systems, magnetic systems,
raft systems, and super-porous hydrogel. Among all
these, the floating dosage form has been used most
commonly. Other techniques which are non-floating
systems, are able to remain in the stomach for an
extended time and do not float on the content of the
stomach. Floating dosage forms are divided into 3
groups: raft forming systems, effervescent systems,
non-effervescent systems. Another method of clas-
sification of GRDDS could depend on two main fa-
ctors: small-size particles that have bioadhesive pro-
perties including propensity to float on the stomach
content or; larger swelling objects that will be retained
in the stomach due to their size. The method of clas-
sification depends on the approach to be taken (11).
In Figure 2, systems have been classified according
to their floating ability in the gastric content.

5.1. Non-Floating Drug Delivery Sys-
tems

5.1.1. Mucoadhesive or Bioadhesive Systems

The mucoadhesive system was first introduced
by Park and Robinson. This is a complex system with
several mechanisms. The mucoadhesive systems are
capable of extending the GRT by adhering them to
the gastric mucous membrane. This approach uses
bioadhesive polymers. These polymers can adhere to
the epithelial surface in the stomach. Gastric reten-
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GASTRORETENTIVE DRUG DELIVERY
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FLOATING DRUG DELIVERY NON FLOATING DRUG
SYSTEMS (FDDS) DELIVERY SYSTEMS
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| SYSTEMS ‘ | SYSTEMS ‘ ‘ SYSTEMS ‘ ng%l‘ﬁsﬂ VE
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Figure 2. Classification of Gastroretentive Drug Delivery Systems (12).

tion is extended by increasing the affinity and dura-
tion of contact between gastroretentive drug delivery
system. The interaction between a positively charged
polymer and negatively charged mucosal surface mi-
ght ease the bioadhesive process (2).

Excipients that have been used are polycarbophil,
carbopol, chitosan, lectins, alginate and gliadin etc.
Due to the formation of inter and intra chain disulp-
hide bonds, these conjugates have the ability to strong-
ly enhance cohesive properties which results in an
almost zero order release of the model drug (2). The
adhesion of used polymers in the formulation with
the mucous membrane may be mediated by hydra-
tion, bonding, or receptor mediated.

Hydration mediated adhesion: Hydrophilic pol-
ymers become clingy and mucoadhesive upon hyd-
ration.

Bonding mediated adhesion: May involve mec-
hanical or chemical bonding.

Receptor mediated adhesion: Takes place betwe-
en certain polymers and specific receptors that are
defined on gastric cells (17).

The dosage forms that are orally taken will adhe-
re to the gastric epithelial cell surface or mucin, then
enhance the intimacy and continuance of contact of
biological membrane and the drug. Thus, the gastric
residence time will be extended. One way to overco-
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me limitations seen with this system could be done
by developing the floating systems paired with mu-
coadhesion characteristics. This will improve the
adherence of the dosage form to the mucous lining
of the stomach wall (7,12,17). This system appeals to
researches due to efficient responses accomplished
through formulations. It is one of the approaches that
is most concentrated on for FDDS.

5.1.2. High-Density Systems

These systems are prepared so that the drug sys-
tem lodges in the rugae of the stomach and copes
with the peristaltic movements. Systems are expected
to retain in the lower part of the stomach when the
density is 1.3 g/ml or higher. Heavy pellets are assu-
med to be positioned in the lower part of the antrum
corresponding to their higher density. The pellets
have an increased gastric residence time both in fas-
ted and fed state when the density is at least 1.5 g/ml
(17).

5.1.3. Swelling Systems

After oral administration, these systems extend
to a point where the drug delivery system inhibits
their passage through the pylorus. Thus, the dosage
form remains persistent in the stomach for an exten-
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ded period of time. These systems are sometimes
referred to as ‘plug type’ systems due to their ability
to remain lodged at the pyloric sphincter (Figure 3).
Choosing a suitable polymer is essential in order to
obtain the correct molecular weight and swelling
characteristics. The polymers used in this system is
generally biodegradable. The polymer in the system
takes within the water and swelling occurs due to the
interaction that occurs between the polymer and
gastric fluid. In order to achieve patient compliance,
the drug taken should be small enough to swallow
easily (38,39).

-
! Q}-}- Floating dosaga form
“\#y Gastric contents

A - -

Adhesion to
stomach wall

|
/ -'!‘,{
@f&}?— Sadimentation of pellet

Figure 3. Illustration of gastroretentive drug delivery
systems (40).

5.1.4. Magnetic Systems

These systems are another alternative approach
to improve the gastric retention time. The methods
used here are facile. There are two magnets used, one
within the dosage form which is a small internal mag-
net and the other placed outside on the abdomen
over a specific position. The later magnet is extra-
corporeal. The position of the external magnet is the
main aspect in this system. The incorrect precision
of the magnets position may compromise the assent
of the patient (41). This system could be considered
as the lesser practical alternative.

5.1.5. Super-Porous Hydrogel

The system here has hydrogels that are designed
by multiple approaches such as phase division, gas-
blowing method, cross-linking method, etc. The
system here swells up to 100 times its original size by

capillary wetting through various pores (2). The gas-
blowing method is the most common engaged met-
hod for formation. Homogenous porous hydrogels
are super-porous hydrogels. The formation of the
system takes place by synchronised gelation and fo-
aming processes. In order to become a gastric reten-
tion device, hydrogels should have the following
characteristics (39):

-The size of the system out of the package should
be agreeable for easy swallowing.

-Fast swelling following administration that is
sufficient to overcome gastric emptying by IMMC.

-The sizes of swollen hydrogels should be large
enough to be kept in the stomach.

-Strong swollen hydrogels to endure contraction
pressure, abrasion and shear forces in stomach.

5.1.6. Expandable Systems

This system was first designed for possible vete-
rinary use. Later the design was adapted and studied
for enhanced drug therapy in humans (4). The do-
sage form that arrives in the stomach will withstand
gastric transit as long as the system is larger than the
pyloric sphincter. The dosage form should be small
enough to swallow but at the same time must not
cause any gastric blockage. Once the drug is taken,
it will greatly increase in size due to unfolding or
swelling processes that take place in the stomach.
Swelling usually occurs due to diffusion. The mec-
hanism here is for the system to swell and extend to
a point in which the exit of the drug from the pylorus
is avoided. As a result, the drug is retained in the
stomach for an extended time. After the drug is re-
leased, their dimensions are minimised to be disc-
harged from the stomach. Also, if the sizes of these
systems expand over 12-18 mm approximately, they
exhibit the inclination to remain logged at the pylo-
ric sphincter. When polymeric matrices are used in
the formulation, the system remains in the gastric
cavity for several hours. This occurs even when the
stomach is in the fed state. Three required configu-
rations are essential for the system: a small configu-
ration for oral administration, an expanded gastro-
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retentive form and a final small form that allows
evacuation after the drug gets released (7, 42).

5.2. Floating Drug Delivery Systems
(FDDS)

5.2.1. Effervescent Floating Dosage Forms

These are matrix type of systems that are fixed
with the aid of swellable polymers. The formulation
here is prepared in a way that once the drug arrives
in the gastric content, carbon dioxide is released and
gets entrapped in swollen hydrocolloid. An upward
motion takes place. This mechanism is what provides
the floating ability to the system (43).

Effervescent systems can be classified into two
types:

-Volatile liquid/vacuum systems

-Gas generating systems

5.2.1.1. Volatile Liquid Containing Systems

The system here uses devices that are osmotical-
ly directed by floating systems. Inflatable chambers
are used in order to extend the gastric residence time
of the drug. The chambers hold aliquid such as ether
or cyclopentane. The liquid found here gets conver-
ted to a gaseous state at body temperature and causes
the expansion of the system. A hollow defaced unit
is found which can be transitioned from a collapsed
to an expanded position and then returned back to
a collapsed position following a prolonged period of
time. The defaced unit is made of 2 chambers that
are separated by moveable, pressure responsive and
impassable bladder. The device here inflates and re-
leases the drugs over an incessant process from the
reservoir into the gastric fluid. Also, this device con-
tains a bio-erodible plug that is made up of PVA,
Polyethylene, etc. (3,41).

5.2.1.2. Gas Generating Systems

The system used here is based on low density
characteristics and the formation of carbon dioxide
within the device after the drug comes in contact with
body fluids. The formulation contains excipients such
as citric/tartaric acid and carbonate/bicarbonate salts
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to release carbon dioxide. Once the drug arrives in
the stomach, carbon dioxide gets released by the aci-
dity of the gastric content and is entrapped inside the
jellified hydrocolloid. An upward motion of the do-
sage form takes place in the stomach content and
causes floating (43). Swellable polymers that could
be used are such as methocel, polysaccharides, and
effervescent components (6).

5.2.1.3. Ion Exchange Resins

A coated ion exchange resin system loaded with
bicarbonates and prepared as beads formulation has
gastric retentive properties. In this system, a drug
that is negatively charged is bound to the resin. In
order to overcome the sudden loss of carbon dioxide,
the beads are encapsulated in a semi-permeable
membrane. Once the drug arrives at the gastric con-
tent, an exchange of bicarbonate and chloride ions
occurs in the acidic environment. While uncoated
beads would sink to the bottom quickly, a floating
layer of resin beads is carried to the top of the gastric
content (7). This system can be combined with floa-
ting delivery or bioadhesive systems (2).

Microparticulates that were studied have demons-
trated successful clinical investigations. Pivotal studies
performed at Nottingham University, UK, have re-
vealed that the oral dose forms containing finely di-
vided ion-exchange resins can provide uniform dist-
ribution within the stomach with prolonged gastric
residency (11).

5.2.2. Non-Effervescent Floating Dosage For-
ms

Another name for non-effervescent systems is
hydrodynamically balanced systems (HBS). These
systems commonly use polysaccharides, gel-forming
highly swellable cellulose type hydrocolloids, and
matrix forming polymers (polymethacrylate, polyac-
rylate, polystyrene, polycarbonate). Following admi-
nistration, the drug will absorb gastric fluid and swell
unconstrainedly (41). Air that gets trapped in the
swollen polymer provides the buoyancy to the dosa-
ge forms. The diffusion of solvent will be regulated



Bagarir NS, Mesut B, Ozsoy Y

by the gel structure. This gel barrier is maintained by
the hydration of adjacent hydrocolloid layers while
the outer surface goes into solution. This results with
the drug dissolving and diffusing out with the diffu-
sed solvent which then produces a withdrawing boun-
dary of the system. Excipients that are commonly
used in these systems are carbopol, sodium alginate,
hydroxypropylmethyl cellulose, agar, polyvinyl ace-
tate, and calcium chloride (7, 37).

Different types of non-effervescent system are
given below.

5.2.2.1. Alginate Beads

In this system, multi-unit floating dosage forms
have been refined from freeze dried calcium algina-
te. The beads used here are spherical shaped and are
approximately 2.5 mm in diameter. These beads can
be prepared by dropping the sodium alginate soluti-
on into an aqueous solution of calcium chloride. This
causes the precipitation of calcium alginate. Afterwar-
ds, the beads are separated, snap-frozen in liquid
nitrogen. Lastly, these beads are freeze-dried at -40°C
for 24 hours. A porous system will be formed that
can float over 12 hours in the stomach content (43).
The buoyant beads here give an extended residence
time of more than 5.5 hours (6).

5.2.2.2. Microballoons/Hollow Microspheres

The system here uses microspheres that are free
flowing powders consisting of proteins or synthetic
polymers that have a size of less than 200 micrometers.
Researchers consider this system to be the most fa-
vourable. The drugs here are prepared by a novel
emulsion solvent diffusion method and have a hollow
space inside. The outer polymer of the system is lo-
aded with drug. The polymer is dissolved in an or-
ganic solvent while the drug is either dispersed or
dissolved in the polymer solution. The solution that
contains the drug is emulsified into an aqueous pha-
se containing polyvinyl alcohol to form oil in water
emulsion. Afterwards, a stable emulsion is formed.
A continuous stirring or increase in temperature

under pressure is used in order to evaporate the or-
ganic solvent. Removal of the solvent leads to polymer
precipitation at the o/w interface of droplets. This
leads to a formed cavity. Finally, the drug is hallowed
and has buoyant properties (27,44) (Figure 4).

The promising factor of polymeric microspheres
is due to their superior encapsulation and sustained
release capabilities. These properties can be managed
by their textural and physical appearance. Further-
more, thanks to their structural flexibility, stability,
and functionality they are ideal candidates to encap-
sulate numerous compounds (23). Buoyant mic-
rospheres are also effective in delivering insoluble
and sparingly soluble drugs. In case the drug in qu-
estion is a weak basic that is poorly soluble at an al-
kaline pH, use of hollow microspheres may avoid the
chance for solubility to become the rate-limiting step
in drug release. The absorption profile of the drug
will be altered beneficially, and the bioavailability of
the drug will be advanced. Usually, non-steroidal
anti-inflammatory drugs have high GIS disadvanta-
ges. In this case, the system allows very effective cont-
rolled release of such drugs and thus reduces this side
effect. Floating microspheres are also considered to
be effective for the treatment of duodenal and gastric
cancers. Recent developments for hollow microsphe-
res include Eudragit, polystyrene floatable shells,
acrylic resins, cellulose acetate, PMAA, polyethylene
oxide, Gelucire floating granules and polycarbonate
floating balloons. Since floating microspheres are
taken up from specific sites of the gastrointestinal
mucosa, this leads to the idea that by continuous
supply of the drug to its most efficient site of absorp-

tion, a more effective form of use of the dosage form

‘ i fioat on stomach contents ‘ ‘ adhere to stomach wall during gastric emptying ‘

Figure 4. Process of bioadhesive microspheres residing in
the stomach fluid (11).
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can be found in drugs that are normally not taken
orally. Such drugs include low-molecular-weight he-
parin, calcitonin (protein and peptide drugs), insulin,
vasopressin, erythropoietin, and LHRH (27).

5.2.2.3. Layered Tablets

Non-effervescent floating dosage forms contain
single-layer floating tablets and bilayer floating tab-
lets. For single-layer, the formulation is a mixture of
the drug with gel-forming hydrocolloid. The drug
begins to swell when it arrives in the gastric fluid and
is able to maintain a bulk density that is lesser than
unity. Whereas, bilayer-floating tablets has two layers.
First layer causes immediate release which releases
initial dose from the system. On the other hand, the
other layer sustains released conventional tablets (44).

5.2.2.4. Microporous Compartment System

The technology used in this system is based on
the encapsulation of a drug reservoir inside a micro-
porous compartment. This compartment should have
pores along its top and bottom walls. The peripheral
wall of the given drug reservoir compartment is obst-
ructed completely in order to prevent any direct con-
tact of the undissolved drug with the gastric surface.
Once the drug reaches the stomach, the entrapped
air inside floatation chamber causes the medicine to
float over the gastric content of the stomach. Gastric
fluid enters through the aperture and dissolves the
drug. The dissolved drug is then taken to the intes-
tine for absorption via constant transport (7,43).
Drugs that have been studied for this system include
Repaglinide, Diltiazem HCI, Chlorpheniramine ma-
leate, Theophylline HCI, Verapamil HCI, Orlistat (27).

5.2.2.5. Colloidal Gel Barrier System

Sheth and Tossounian were the first to design this
HBS (6). The drugs used in this system contain
gel-forming hydrocolloids that allows the medicine
to remain floating on the gastric content. The hyd-
rocolloid in the system hydrates once it comes in
contact with the gastric fluid to form a colloidal gel
barrier around its surface. The air that gets trapped
by the swollen polymer maintains a density that is
less than one. A homogeneous system is usually pre-
pared within a gelatin capsule. Once the drug comes
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in contact with the gastric fluid, the capsule gets di-
sintegrated very fast and the polymer is hydrated and
then floats. Thus, a colloidal gel barrier is formed
with a density that is less than 1. Examples for exci-
pients used in this system include: polysaccharides,
HPMC, hydroxypropyl cellulose, and matrix-forming
polymer (polystyrene, polyacrylate, polycarbophil)
(38, 41).

5.2.3. Raft Forming Systems

Also known as in situ gelling techniques, these
systems have obtained increased attention over the
years. The main area of use includes the delivery of
antacids and the delivery of drugs for gastrointestinal
infections and disorders. These systems incorporate
alginate gels. The mechanism used here includes the
formation of viscous cohesive gel when the system
comes in contact with gastric fluids, as shown in Fi-
gure 5. Here each part of the liquid swells and forms
a continuous layer that is called a raft. Raft forming
systems have a low bulk density created by the for-
mation of carbon dioxide. This leads to the floatation
of raft on gastric fluids. This system is commonly
used for gastroesophageal reflux treatment with Liqu-
id Gaviscon (37,39).

According to Choi et al. alginate floating beads
that contain either CaCO3 or NaHCO3 as gas forming
agents have shown different porosity degrees, bed gel
strengths and thus have amended floating behaviours.
When comparing the two gas forming agents, the
later has significantly increased porosity and pore
diameter. The incorporation of CaCO3 resulted in
smoother beads of higher gel strength than those that
were produced with NaHCO3. This shows that
CaCO3 is the exceeding gas forming agent in algina-
te bead formulations (45).

-~

Raft forming
system

Gastric fluids

Figure 5. Representation of raft forming systems (37)
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6. Excipients Used In Floating Drug De-
livery Systems (FDDS)

Excipients used for the formulation are immensely
important to determine the characteristics of the drug
delivery system. The common aim is generally to
achieve a drug formulation that is able to stay in the
gastric content for a prolonged time and effectively
deliver the content it is carrying. The role of polymers
is highly important. Some are more advanced than
others, such as Eudragit and chitosan. Other excipients
used include pore forming agents (citric acid, silica-
tes), surfactants (sodium lauryl sulfate, poly vinyl
alcohol), and gas generating agents (sodium bicar-
bonate, calcium carbonate) (46). A floating dosage
system could also include excipients such as lubri-
cants, glidants, anti-microbial agents, colouring
agents, fillers, and binders.

There are quite a few systems that are used for
floating dosage forms. These systems could easily be
divided into two categories: effervescent and non-ef-
fervescent systems. Gas-generating agents are used
for effervescent systems. Whereas, swellable polymers
or hydrocolloids are used for non-effervescent systems
(46). Excipients that are most commonly used in
effervescent systems include agar, carbopol, polyac-
rylate polymer, HPMC, sodium alginate, polycarbo-

nates, polyvinyl acetate, polyethylene oxide and cal-
cium chloride (18). Classification of polymers that
are commonly used in floating dosage forms are given
in Table 2.

The physicochemical background of the excipients
used for the formulation play a crucial role in GRD-
DS. Especially when determining the density of the
system for its floating ability. Correspondingly, vis-
cosity, shape, size and molecular weight of the poly-
mer also affects the dosage form. One example to
give would be the use of high swelling excipients such
as crospovidone and sodium carboxymethyl cellulo-
se to formulate super porous hydrogel systems. Or
in case of expandable system, polymers with high
swelling properties are more agreeable (2).

Excipients that are could be added to the formu-
lation of floating dosage forms are given below (18,48):

Buoyancy increasing agents: Used for increasing
the floatation of formulation. May be adapted up to
80% by weight.

Hydrocolloids: Synthethics, anionic or non-ionic
and modified cellulose derivatives are suitable hyd-
rocolloids and must hydrate in acidic medium. The
bulk density should be less than one once they come
in contact with the gastric fluid. Examples: acacia,
agar, alginates, bentonite, casein, gelatin, pectin, ve-
egum, HEC, MC, Na CMC and HPC.

Table 2. Common excipients used with gastroretentive floating formulations.

Systems

Polymers/Materials Used

Hollow Microspheres

Cellulose Acetate, Chitosan, Eudragit, Acrycoat, Methocel, Polyacrylates, Polyvinyl
Acetate, Carbopol, Agar, Polyethylene Oxide, Polycarbonates, Albumin, Gelatine, Starch

21).

Mucoadhesive

Carbopol, Hydroxypropyl Methylcellulose, Chitosan, Polycarbophil, Carbopol, Lectins,
Carboxy Methyl Cellulose, Gliadin, Polyethylene Glycol, Tragacanth, Dextrin, Chitosan,
Sodium Alginate, Cholestyramine, Poly Acrylic Acid, Sucralfate (2).

Super-Porous Hydrogel

Crospovidone And Sodium Carboxymethylcellulose (2).

Effervescent Systems

Agar, Carbopol, Hydroxypropyl Methyl Cellulose, Polyacrylate Polymer, Polyvinyl Ace-
tate, Sodium Alginate, Calcium Chloride, Polyethylene Oxide, Polycarbonates (18).

Non-Effervescent Systems

Hydroxypropyl Methyl Cellulose, Ethylcellulose, Hydroxypropylcellulose, Carrageen,
Polyvinyl Acetate, Carbopol, Sodium Alginate, Agar, Calcium Chloride (7,37,21).

Swelling Systems

Acacia, Pectin, Chitosan, Agar, Casein, Bentonite, Veegum, Hydroxypropyl Methyl
Cellulose, Gellan Gum, Sodium Carboxy Methyl Cellulose, Methyl Cellulose, Hydroxy

Propyl Cellulose (7).

Colloidal Gel Barrier System

Hydroxy Propyl Cellulose, Polysaccharides, Matrix-Forming Polymer (Polycarbophil,
Polyacrylate, Polystyrene) (7,41).

Raft Forming System

Hydroxy Propyl Cellulose, Xanthan Gum, Cellulose Derivatives, Alginate Sodium, Car-

bopol (47).
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Inert fatty materials: These are digestible phar-
maceutical inert fatty materials that have a specific
gravity less than one and can be added to the formu-
lation in order to increase the buoyancy of the system.
Examples: purified grades of beeswax, fatty acids,
glycerides, long chain alcohols, and mineral oils.

Release rate accelerant: Used in order to modify
the release rate of the medicament from the formu-
lation. These may be present from about 5-60% by
weight. Examples: lactose, mannitol.

Release rate retardant: Used in order to decrea-
se the solubility and extend the release of medicament
from the formulation. Examples: insoluble substan-
ces such as talc, magnesium stearate and dicalcium
phosphate.

Miscellaneous: Pharmaceutically admissible ad-
juvants that can be incorporated in the dosage forms
when required. They do not adversely affect the hyd-
rodynamic balance of the system. Examples: stabili-
sers, preservatives, lubricants.

6.1. Polymers Used in Floating Drug Delivery
Systems

The use of polymers has become a popular cho-
ice in dosage forms these past few decades thanks to
their wide range of application. The characteristics
of each polymer greatly effects the quality of the do-

Table 3. Mucoadhesive polymers (4).

sage form. A polymer could be nonionic, cationic or
anionic (2). The use of a suitable polymer is especi-
ally important when designing floating drug delivery
systems. For example; mucoadhesive polymers, given
in Table 3, could be the first line of choice when de-
termining suitable formulations. Polymers could be
used according to their behaviour. When categorising
them, we focus on the basis of their origin (23,46):

-Natural polymers (pectin, starch, chitosan, so-
dium alginate).

-Semi-synthetic polymers (chitosan derivatives,
HPMC, EC).

-Synthetic polymers (lactic acid derivatives, ac-
rylic acid derivatives)

The most commonly used gel-forming or highly
swellable polymers are those with cellulose type hyd-
rocolloids. These are polysaccharides, and matrix-for-
ming polymers (polymethacrylate polycarbonate,
polyacrylate, polystyrene) (45). The amount of pol-
ymer used for the formulation of drug delivery should
be balanced. If the polymer used is too much, then
the system will not be able to effectively distribute
the drug. And if the amount is too little, the system
will not float. Table 4 shows polymers that are used
in floating dosage forms.

Another approach would be choosing mucoad-
hesive polymers. There are two types of mucoadhe-
sive polymers available: water soluble, water-insolub-

Natural Synthetic Biocompatible Biodegradable
Sodium alginate Polyvinyl alcohol Esters of hyaluronic acid Poly(lactides)
Pectin Polyamides Polyvinyl acetate Poly(glycolides)
Tragacanth Polycarbonates Ethylene glycol Poly(lactide-coglycolides)
Gelatin Polyalkylene glycols Polycaprolactones
Carrageenan Polyvinyl ethers Polyalkyl-cyanoacrylates
Guar gum Polymethacrylic acid Polyorthoesters
Chitosan Polymethyl-methacrylic acid Polyphosphoesters
Okra gum Methylcellulose Polyanhydrides
Gellan gum Ethlcellulose Polyphosphazenes
Hydroxypropyl-cellulose Chitosan
Hydroxypropyl-methylcel- Polyethylene oxide
lulose
Sodium-carboxymethyl
cellulose
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Table 4. Polymers used in floating dosage forms (39).

Natural Polymers Synthetic Polymers
Alginates Carbopol 934 P
Aloe Mucilage Eudlraaog)itR(sR ]IEJfl’(())(T)SLIIO%(;’ RS
Arabinogalactose Ethyl Cellulose
Carrageenan HPMC K4M
Chitosan HPMC K15M
Gellan Gum HPMC K100M
Guar Gum Hydroxyethylcellulose

Honey Locust Gum

Hydroxypropyl Cellulose

Karaya Gum Methylcellulose
Okra Gum Polyalkylene Glycols
Pectin Polyamides
Psyllium Husk Polycarbonates
Starch Polyvinyl Alcohol
Tamarind Gum Polyvinyl Ethers

Tara Gum Polyvinylpyrrolidone (PVP)
Xanthan Gum Sodium Carboxy Methyl
Cellulose

le polymers with swellable networks. An appropriate
polymer should be nontoxic, non-irritant, inert,
adhere quickly to most tissues, possess site specificity
and form strong non-covalent that binds with the
mucin epithelial cell surface (8). Carbopol and HPMC
are two polymers used in mucoadhesive systems for
their high mucoadhesion strength (2). Another one
would be chitosan. The polymer chitosan is known
to bind well to mucus. Animal studies have also shown
that the microparticles coated with chitosan adhere
well in the intestine of animals. However, this does
not directly mean that the administered drug will
have good bioavailability. The incorporated drug
must be released at an appropriate rate and be firm
in the lumen to have a chance of absorption (11).

7. Studies on Floating Dosage Forms

In the past three decades, researchers have dedi-
cated their attention to perfecting oral drug delivery
systems by using floating dosage forms. Classic or
innovative approaches have been studied for different
drugs. A few have even made it to the market (Table
5). Research in this area has especially focused on
acid-surpassing agents. Some of the promising new

studies of the past few years has been mentioned
below.

A study was done by Shaik and et al. for capeci-
tabine as floating tablet dosage forms for treating
stomach cancer in order to decrease frequency of
administration to once daily. An orally taken an-
ti-cancer drug is usually preferred by the patient.
Capecitabine (CPC) is a tumour activating oral prod-
rug of 5-FU that improves safety and efficacy. Floating
tablets were prepared using direct compression met-
hod. HPMCK15M, HPMC K4M, HPMC LVCR 1000
and partially pre gelatinised starch was used in order
to prepare different formulations and to find the best
concentration (25).

Alexander and et al. (34) aimed to design and
evaluate floating types of gastroretentive dosage for-
ms of Ranolozine using hydrophilic polymers such
as Xanthan, HPMC K100M, HPMC K4M and Guar
Gum. All four polymers were of good quality. In each
case, the necessary requirements for gastroretentive
dosage forms was fulfilled. The effect of different
formulation parameters such as swellable polymer
on floating properties and concentration of efferves-
cent agent and drug release kinetics were studied and
formulations used were optimised.

Gong and et al. (22) developed a research in order
to formulate a multiple-unit floating mini-tablets and
to evaluate the possibility of using these mini-tablets
as a delivery system to improve the drug absorption
for drugs with a narrow absorption window. Exci-
pients used included HPMC K100M and Carbopol
971P as release retarding agents and sodium bicar-
bonate (NaHCO3) as a gas-forming agent. The floa-
ting characteristic parameters and in vitro release of
formulations were evaluated. Also, in vivo pharma-
cokinetic studies in rabbits were performed in order
to optimise the formulation. Results illustrated that
the gastric floating mini tablets could be a promising
approach to developing a drug delivery system for
drugs with a narrow absorption window.

A study was done by Arvapally and et al. (24) in
order to develop and evaluate gastroretentive drug
delivery system of fluoroquinolone antibiotics, Ba-
lofloxacin. The objective here was to obtain site-spe-
cific drug delivery and to extend the duration of
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Table 5. Commercial Products of Gastroretentive Drug Delivery Systems (5,18,38,44).

Product Active Ingredient Remarks/Technology Indication Company
Accordion Pill TM - Expandable fiﬁle filled in cap- - Intec, Pharma
Amalgate Float Alurpmum-me.lg— Floating dosage form Antacid -
Coat nesium antacid
Baclofen GRS Baclofen Coated multlA—layer floating Muscle relaxant Sun Pharma, India
and swelling system
Cafeclor LP Cefaclor Minextab Floating Antibiotic Galenix, France
Cifran OD Ciprofloxacin Effervescent floating form Antibiotic Ranbaxy, India
. Ciprofloxacin . . I
Cipro XR hydrochloride Erodible matrix based system Antibiotic Bayer, USA
Conviron Ferrous sulphate Colloidal gel forming FDDS Iron supplement Ranbaxy, India
. . . | Anti-hypertension and
Coreg CR Carvedilol Gastro retention with osmotic Congestive heart fail- | Glaxosmithkline
system
ure (Beta-Blockers)
. . . . Pharmacia Limit-
Cytotec Misoprostol Bilayer floating capsule Anti-Ulcer ed. UK
Gabapentin GR Gabapentin Polymer barslzliosgx;elhng tech- Anticonvulsants Depomed, USA
Glumetza Metformine HCI Polymer balslcz:liosgv;elhng tech- Antidiabetic Depomed, USA
Inon Ace Tablets Simethicone Foam based floating system Antacid Sato Pharma, Japan
Kadian Morphine sulfate - Pain relief Sumitomo Phar-
ma, Japan
A . Alglglc ac1f1 and Effervescent floating liquid . Reckitt Benckiser
Liquid gaviscon Sodium bicar- loi . Antacid
b alginate preparation Healthcare, UK
onate
Madopar Levodopg and Floating, CR capsule Anti-Parkinson’s Roche, UK
Benserzide
Metformin HCI LP Metformin HCl Minextab Floating Antidiabetic Galenix, France
Metformin GR Metformine HCl Polymer barslzcllosgx;',elhng tech- Antidiabetic Depomed, USA
Oflin OD Ofloxacin Gas-generating floating tablets Antibiotic
. Effervescent and swell- . .

Prazopress XL Prazosin HCI ing-based floating system Anti-hypertension Sun Pharma, Japan
ProQuin XR Ciprofloxacin Polymer baIslztilosgv;llelhng tech- Antibiotic Depomed, USA
Riomet OD Metformine HCI Effervescent floating system Antidiabetic Ranbaxy, India

Aluminum mag- T . . Pierre Fabre Me-
Topalkan nesium antacid Floating liquid alginate Antacids dicament, France
Tramadol LP Tramadol Minextab Floating Pain relief Galenix, France
Valrelease Diazepam Floating capsule Anti-Parkinson’s Roche, UK
Xifaxan Rifaximin Bioadhesive Tablets Antibiotic Lupin, India
Zanocin OD Ofloxacin Effervescent floating system Antibiotic Ranbaxy, India
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action of the drug. Materials used to formulate inc-
luded HPMC K4M, HPMC K100M, xanthan gum,
microcrystalline cellulose as swelling agent and gas
generating agent like sodium bicarbonate. All the
formulations that were prepared were evaluated for
floating properties, swelling characteristics and drug
release studies. The floating lag times were found to
significantly increase with the increasing concentra-
tion of the polymers. After dissolution study of pre-
pared balofloxacin floating effervescent tablets, the
conclusion was that HPMC K100 and xanthan gum
showed better control at release effect.

A study was carried out in Turkey by Senyigit and
et al. (49) in which they developed and evaluated
gastroretentive particulate delivery systems using
Riboflavin-5’-monophosphate sodium salt dihydra-
te as a model drug. In this study, polyacrylic acid-cys-
teine and chitosan-4-thiobuthylamidine were evalu-
ated and compared as anionic and cationic polymers.
In vitro release studies, mucoadhesion studies, and
evaluation of swelling behaviour was done. It was
deduced that drug loading polyacrylic acid particles
were significantly higher than chitosan particles. Also,
the release of the drug studied from the thiolated
particles was slower compared with unmodified par-
ticles. Thiolated particles, both anionic and cationic,
prepared by air jet milling were shown to have im-
proved mucoadhesive and drug-controlled release
properties.

Kucukoflaz and et al. (50) performed a study whe-
re they synthesised polymeric microspheres in order
to be used in drug delivery systems. The aim here
was to determine the micromechanical properties of
drug release applications by nano indentation. Com-
pressive elastic moduli of individual microspheres
determined by atomic force microscopy and force
spectroscopy was reported. It was shown that vinyl
acetate was effective with the swellability of the ma-
terial used with the formulation. As the elastic mo-
dulus got reduced, the uniformity was increased. Also,
it was believed that the copolymer that had increased
vinyl acetate content could carry drugs with high
solubility in aqueous phase. The method used in this
study was believed to be a safe, reliable and basic
method when determining whether microspheres
affect individual micromachining properties.

CONCLUSION

Oral dosage delivery forms face many challenges
in the pharmaceutical industry. Especially when the
drug in question is absorbed in the upper part of the
gastrointestinal system. Due to this, the concept of
GRDDS was suggested. This approach allows pro-
longation of the time the drug stays within the gast-
ric environment and increases uptake and bioavaila-
bility of drug. Currently, many studies performed on
GRDDS utilises systems such as expandable, floating
and mucoadhesive systems. Even though recent cli-
nical studies are shown to be promising, a lack of
convincing results of necessary behaviour limits the
focus on this area. Floating dosage forms appears to
be one of the best approaches to use, but further stu-
dies are required in order to perfect the formulation
of the system. The choice of excipient is another major
effect on the systems. Thus, innovative technological
advances along with suitable polymers is the key to

turning research into market products.
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oz

Mitokondriyal DNA (mtDNA) ¢alismalar1 tip, genetik, antropoloji ve arkeoloji birlikteligi
ile sekillenmektedir. Caglar boyunca degisen akrabalik iliskileri, gog yollarinmn tespiti, gesitli
nedenlerle yer degistiren topluluklar, evrimsel gelismeler, tarihi bilinmezlerin aydinlatilmasi ve
maternal kalitimli mitokondriyal hastaliklar hakkinda vazgecilmez bir bilgi kaynag: olmustur.
Arkeolojik kazilardan elde edilen insan kalintilari ile yapilan mtDNA - haplogrup ¢alismalari,
molekiiler genetik tekniklerin ve yeni nesil dizileme teknolojilerinin gelisimi ile klasik
antropolojik yaklagimla elde edilmesi miimkiin olmayan verilere ulasmamiz1 saglamaktadir.
Bu derlemede antik ve modern insan materyallerinden elde edilen mtDNA ¢aligmalar:
incelenmigtir.

Anahtar kelimeler: mtDNA, Haplogrup, Arkeogenetik

ABSTRACT

Mitochondrial DNA (mtDNA) studies have been formed within the network of medicine,
genetics, anthropology, and archeology. It has been an indispensable source of knowledge
in relation to population relationships, migration routes, evolutionary developmental steps,
and enlightening historical unknowns over the ages as well as being essential in researching
maternally inherited mitochondrial diseases. mtDNA - haplogroup studies provide us advanced
data with molecular genetic techniques and the development of next-generation sequencing
technologies, which cannot be obtained with the classical approach of anthropological studies.
In this review, mtDNA studies obtained from ancient and modern human materials were
reviewed.

Keywords: mtDNA, Haplogroup, Archaeogenetics
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GIRIS

Mitokondriyal DNA caligmalari, dogasi itibari ile
multidisiplinerdir. Tarihsel veriler ve objeler 151g1nda
elde edilen bilgiler, arkeolojik buluntularla somutlas-
tirilir; antropolojik incelemeler kalintilardan insanin
yasayisina dair bilgiler sunarken; radyolojik ve mo-
lekiiler temelli incelemelerden elde edilen veriler
insan goziiyle yapilan makroskobik incelemelerin
sunamayacagi detaylar1 verir. Magaralarin diisiik si-
caklik ve neme sahip ortaminda bulunan, biitiinli-
gtinii koruyabilen eski biyolojik materyallerden elde
edilen DNA 6rnekleri oldukga degerlidir. Antik DNA
caligmalarinin artmast ile antik ve modern insana ait
verilerin karsilastirilma imkani dogmustur. Bu bu-
luntular tagidiklar: genetik bilginin yaninda o bireyin
i¢inde yasadig1 toplulugun sosyal ve kiiltiirel agidan
baska hangi topluluklarla yakin iliskide oldugu, ya-
sayislari, beslenme 6zellikleri ve ¢evrelerine uyum-
lar1 hakkinda farkl: bilgileri de sunma potansiyeline
sahiptir. Bu derlemede antik ve modern insan ma-
teryallerinden elde edilen mtDNA ¢aligmalar: ince-
lenmistir.

GENEL BILGILER

Mitokondriyal Genom

Mitokondri; oksidatif fosforilasyon, hiicre i¢i sin-
yal mekanizmasi, metabolik denge, yaslanma ve apop-
toz gibi gesitli hiicresel siireclerin diizenlenmesinden
sorumludur. Mitokondriyal genomda korunmus ve
daha az korunmus bolgelerin varlig1 ve niikleer
DNAdan (nDNA) daha yiiksek oranda gézlenen mu-
tasyonlar mtDNAnin tek tiplesmesini engeller. Bu
durum, mtDNA’y1 hem ayni veya farkli popiilasyon-
lardaki bireyler, hem de aralarinda uzak iligki bulunan

Tablo 1. nDNA ve mtDNA arasindaki farkliliklar

tirler ile karsilastirma ¢alismalari i¢in uygun bir
parametre haline getirir. mtDNA dizi analizleri so-
nucu cesitli haplotip ve haplogruplar tanimlanarak
mitokondriyal aktivitenin evrimsel siiregteki gelisimi
ile iligkilendirilmistir (1).

Mitokondriyal genom ile yapilan filogenetik ana-
lizler, proto-mitokondri olarak da adlandirilan a-pro-
teobakterinin tiim mitokondrilerin ortak atasi oldu-
gunu gostermistir. Aralarindaki bu bag, okaryotik
hiicrelerin olusumunu agiklayan teorilerden biri olan
endosimbiyotik teori ile ifade edilmistir (2). 1967
yilinda Lynn Margulis tarafindan ortaya atilan “en-
dosimbiyotik teori’ye gore bugiin mitokondri ve
kloroplast gibi kendi 6zgiin DNA’1 bulunan organel-
ler, prokaryotik bir hiicrenin endositoz ile 6karyotik
bir hiicreye alinmasi ve bu iki hiicrenin ortak bir
yasam gelistirmesinden koékenlenir (3). Bu siirecte
mitokondriyal genom bugiinkii seklini alirken bazi
atasal ve 6zgiin fonksiyonlarini yitirmis; bunlar: fark-
It hiicresel birimlere devretmis ya da dkaryotik hiic-
rece devsirilmistir (4). 1.500'den fazla peptidi igeren
mitokondriyal proteomda yalnizca 13 polipeptit
mtDNA tarafindan kodlanir. Hiicrede rRNA sentez-
lenmesine ragmen mitokondri zarindan gegememek-
te ve bu durum mitokondriye 6zgii rRNA tiretimini
zorunlu kilmaktadir. Farkli hiicre tiplerinde mito-
kondri sayist ve buna paralel olarak mtDNA orani
degismekte, gerceklesen fonksiyonlarin tek bir mer-
kezden denetlenebilmesi ve diizenlenebilmesi zor-
lagmaktadir. Bu nedenle organizmanin yapisi, hiicre
tipi ve enerji ihtiyacina gore mitokondrilerde farkl
gen setleri bulunur (5).

mtDNA ve nDNA Arasindaki Farkliliklar
Mitokondriyal genetik kodlar ve niikleer kodlar
arasinda stop kodon sayilar1 gibi baz: farklar vardur.

nDNA

mtDNA

Cift iplikli ve lineer yapili

Cift iplikli ve halkasal yapilt

Belirli sayida kromozom igerir

Tek bir kromozom igerir

Niiklear matrikste, belirli bir bolgede bulunur

Mitokondriyal matrikste serbest halde bulunur

~3,3 milyar bg icerir

~16.569 bg

~20.000 gen igerir

~37 gen igerir

Cesitli koruma mekanizmalari ile sikica korunur

Ozellesmis bir koruma mekanizmas1 yoktur

Genler genomun ~%1-1,5 kadarini kapsar

Intron igermez, genler yogun yerlesimlidir

mtDNA’nin mutasyon hizi, nDNA’ya gore 25 kat daha yiiksektir
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Tablo 1de nDNA ve mtDNA arasindaki temel fark-
liliklar toplu olarak verilmistir:

nDNA ile arasindaki en biiyiik fark, halkasal ya-
pis1 ve mtDNA genlerinin ¢ogunun (~% 93) intron-
suz olmasidir. 16.569 baz cifti (b¢) uzunlugundaki
mtDNA, 13 polipeptit ve 24 RNA bileseninin (22
tRNA ve iki rRNA) tiretiminden sorumlu 37 gen ve
diizenleyici elementlerinin yaninda kodlamayan kont-
rol bolgesi D-dongusi (loop) igerir. D-loopun mo-
lekiil icindeki uzunlugu ve konumu tiirler arasinda
buytk farkliliklar gosterir (6, 7).

DNA hasarlarina karst koruyucu bir mekanizma-
nin eksikliginde mtDNAdaki mutasyonlar sonucu
olusan degisimler geri dontisiimsiiz hale gelir ve ge-
nomunda birikir. Genom boyutunun kii¢iik olmasi,
genler arasi intronik boélgelerin yoklugu ile yogun
yerlesimli ve kismen ¢akisan genler mtDNAnin agik
bir hedef haline gelmesinin dniinii agar. Bu 6zelligin
bir sonucu olarak modern veya arkaik donemler da-
hil olmak {izere insan popiilasyonlar: i¢indeki ve/
veya arasindaki demografik degisimler de goz 6niine
alindiginda mtDNA 0,5x10® b¢! yil! mutasyon ora-
nina sahiptir (8). Genomdaki “Hotspot bolgeler”
mutasyonlara yatkinlig: yiiksek alanlardir; ‘Hyper-
variable I’ (mutasyon orani yaklasik 3,6x10°) ve ‘Hy-
pervariable II' (HVI ve HVII) denilen bu bolgeler
mitokondriyal genomdaki en yiiksek mutasyon ora-
nina sahip yerlerdir. Bu etkiler bir arada degerlendi-
rilince memeli mtDNAsinda nDNAdan 25 kat daha
sik mutasyon gerceklestigi goriiliir (8).

Insan genomundaki “secilim baskist (selective
pressures)” ile iligkili bolgeler, basta enfeksiyon has-
taliklar1 olmak tizere, topluluklarin karsilagtiklar:
cesitli evrimsel ve cevresel baskilarin etkilerine ge-
nomun diger bolgelerine gore daha agiktir. Kodlayan
bolgelerdeki cesitliligi saglayan adaptasyonlarin ¢o-
gunlugunun son 6.000 ila 13.000 yilda, Neolitik Dev-
rim doneminde gerceklestigi gosterilmistir (9).

Darbogaz Etkisi

Bir oositin sahip oldugu mtDNA kopyalarinda,
yabanil ve mutant mitokondriyal genomlarin bir ka-
risimi gozlenir. Erken embriyonik donemdeki gene-
tik darbogaz (kisitlanma ve ardindan gézlenen artis),
toplam mitokondri sayisini etkili bir sekilde birkag

ylize ve mtDNA miktarini birkag bin kopyaya kadar
diisiirtir. Bu basamakla birlikte darbogazdan sonra
erken donemindeki embriyonun hiicrelerinde mutant
ve yabanil tip mtDNA yiizdesi (yani heteroplazmi
seviyesi), oositin veya annenin sahip oldugu somatik
hiicrelere gore oldukea farkli olabilmektedir (10).
2018 yilinda yapilan bir ¢aligma ise bulgulariyla bu
bilgiyi degistirmeye adaydir. Bagimsiz merkezler ta-
rafindan aralarinda akrabalik olmayan >3 kusakli
ailelerde, farkli metodlar kullanilarak yapilan testler
ile babaya ait mtDNAnin da bir sonraki kusaga ge-
cebilecegi ilk defa ikna edici sekilde gosterilmis ve
otozomal dominant benzeri bir kalittm modeli go-
rildigi belirtilmistir. Fakat bu oranin disiik oldu-
gunun diisiniilmesi nedeniyle mtDNAnNin annesel
kalitim ile aktarildig bilgisi gegerliligini bugiin i¢in
korumaktadir (11).

Fetal gelisim siirecinde bireyin cesitli doku/or-
ganlarinda farkl seviyelerde heteroplazminin goz-
lendigi durumlar da mevcuttur. Bu durum farkh
yabanil tip/mutant oranina sahip mtDNAlarin bir
sonraki kusaga aktarilmasina ve farkli mtDNAya
sahip cocuklarin dogmasina neden olur. Heteroplaz-
mi, farkli yollarla meydana gelebilir (10):

o Anneden kalitilan iki veya daha fazla farkli
yapida genetik materyale sahip yumurta ile,

o Anneden alinan mtDNAnin bir¢ok mutas-
yona ugramaya devam etmesi ile. Somatik hiicreler-
de mtDNA replikasyonu sirasinda meydana gelen
mutasyonlar sonucunda, mtDNA kopya sayist ile
orantili sekilde yeni mutasyon oraninin da yiiksek
olmasi kaginilmazdir (bir diploid organizma milyar-
larca hiicre igerebilir ve her hiicre niikleer genlerden
ikiser kopya igerir, ancak ytizlerce veya binlerce mtD-
NA kopyasina sahiptir).

o Az miktardaki babasal mtDNAnin aktaril-
mas1 onemli bir heteroplazmi kaynagi olabilir. Sper-
min mitokondrileri dollenme sirasinda yumurtada-
ki yikimdan kagabilir, boylece embriyo annesel ve
babasal mtDNA molekiilt i¢in az miktarda da olsa
heteroplazmik olacaktr.

Ayni mtDNA molekiiliinde farkli derecelerde ko-
runmus bolgelerin varlig1 ve niikleer DNA’ya gore
artmis mutasyon orani, mtDNAy1 hem popiilasyon-
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larda bireyler arasi, hem de farkl tiirler aras: karsi-
lastirmalar i¢in uygun bir ara¢ yapmaktadir. Varyant-
larin dagilimlar1 ve goértilme sikliklari, kiltiirel
ozellikler ve cografi engeller gibi insan gruplarinin
etkilesimine dayali gesitli faktorlerin etkisiyle sinur-
lanmaktadir (9, 10). Bir popiilasyon igerisinde de
kitlik, hastalik, savas gibi nedenlerle kii¢iilme, bir
popiilasyon darbogazi meydana gelebilir. Geriye ka-
lan bireyler arasinda genetik cesitlilik de azalacagin-
dan ana grubun yaninda alt gruplagsmalar ve alel
frekanslarinda degisiklikler meydana gelir. Alel fre-
kansi, bir alelin popiilasyondaki toplam alellere olan
oranidir. Bir varyantin toplum igerisinde goriilme
sikligini etkileyerek alel frekansinda degisime yol
acan etmenler Tablo 2'de verilmistir.

Tablo 2. Bir varyantin alel frekansinda degisime yol acan
etmenler

Dogal segilim

Mutasyonlar

Kiigiik popiilasyon boyutu
Topluluk igerisine gen akist

Genetik stiriiklenme
Rastgele olmayan giftlesme ile popiilasyon iginde aleller
homojen dagilir
Insan mtDNA HVI ve HVII bolgeleri gesitliligi
Popiilasyonlar arasi birey gogleri ve ireme sonucu alel
aktarimi

Dogal engeller =» Coller, okyanuslar, i¢ denizler, daglar

Yapay engeller = Cin seddi, otoyollar, barajlar, kanallar

Haploid yapidaki mtDNAda, genetik gesitliligin
anahtarlarindan biri olan rekombinasyonun gergek-
lesmemesi ve annesel kalitimin goriilmesi, meydana
gelecek bir degisimin kiigiik topluluklarda daha kolay
sabitlenmesini saglar. Genetik degisimler ile bireyler
arasi farkliligin orani artmis olur ve daha ¢ok sayida
belirteg elde edilir. Bu ayni zamanda filogenetik agac-
larin yeniden yapilandirilmasini ve analizlerini ko-
laylastirir, mtDNA ve haplogruplar, tarihsel veriler
ve arkeolojik buluntular ile birlikte incelendiginde
tarih boyunca gerceklesen gocler hakkinda bilgi ali-
nabilir (12).

Haplogruplar

mtDNA caligmalari i¢in yaygin olarak kullanilan
teknik, mtDNAnin 6zgiin bir boliimiiniin polimeraz

68  Saglik Bilimlerinde Ileri Aragtirmalar Dergisi, Haziran 2021; Cilt 4, Say1 2

zincir reaksiyonu (PZR) ile ¢ogaltilmasina miiteakip
dizilenmesini icerir. Hedeflenen mtDNA havuzu,
yaygin ve daha az rastlanan mtDNA varyantlarini bir
arada igeriyorsa, geleneksel Sanger dizileme yontemi
nadir varyantlarin varligini ortaya ¢ikaramaz; ancak
nadir varyantlar i¢in tasarlanmig 6zgiin primerlerin
kullanilmast ile tespit edilebilir (10). Teknolojik ge-
lismeler ile birlikte her giin giderek artan sekilde
kullanilan yeni nesil dizileme teknolojileri tiim ge-
nomun incelenmesini saglayarak, akrabalik iliskile-
rinin arastirilmasinda sadece mtDNA'nin degil, tiim
genomdaki farkl: tekrar dizilerinin de kullanilmasi-
n1 saglamaktadir. Elde edilen dizi bilgilerinin ince-
lenmesi sonucu ¢esitli haplogruplar tanimlanmustir.

Haplogrup Yunanca tekli, saf anlamina gelen “hap-
lous” kelimesi kokenli olup; kusaklar arasindaki ge-
netik aktarimin takip edilebildigi, ortak atadan iti-
baren birlikte kalitilma egilimindeki ayni gen
degisimlerinin goriildiigii kromozomal bélgeleri/gen
serilerini tanimlar (13). Mutasyonlarin birikimi so-
nucunda genomda zamanla belirgin annesel ve ba-
basal kalitim ¢izgileri olusur. Bu 6zellikteki mtDNA
ve Y kromozomunun rekombinasyon yapmayan
bolgeleri filogenetik analizler i¢cin uygun genetik be-
lirteglerdir.

Haplogrup incelemelerinin kullanim amaglari
sunlardir (14):

o Farkli insan popiilasyonlarinin kiiresel go¢
yollarini izlemek

o Tarihin farkli donemlerinde farkli kiiltirle-
re ev sahipligi yapmuis bolgelerdeki niifus devamlili-
gin1 belirlemek

o Toplumda sik rastlanan varyantlarin fonk-
siyonel etkilerini incelemek

o Etkisiz oldugu diisiiniilen varyantlardan yola
¢ikarak popiilasyonlari tahmini yagini tespit ede-
bilmek

Belirlenen en tist haplogruplar, mtDNA filogene-
tik agacinda ana dala karsilik gelir. Her ana haplogrup
bulunma siralarina gére Adan Z’ye dogru adlandiri-
lir. Bat1 Avrasya popiilasyonlarinda H, HV, I, ], K, M,
N, R, T, U ve Z daha sik gézlenirken; A, B, C, D, F
haplogruplar1 Orta ve Dogu Asya popiilasyonlarinda
6n plana ¢cikmaktadir. Haplogrup X, Kafkas haplogru-
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bu olarak kabul edilmistir ancak Amerikan yerlile-
rinde de sik¢a bulunmaktadir. Tiim haplogruplarin
atast olan L, 6 alt gruba sahiptir; bu dallardan biri
olan L3 Afrika disindaki gruplarin orijini olarak ka-
bul edilmektedir (14).

Son yillardaki ¢alismalarin ardindan Homo sa-
piens’in Afrikadan ¢ikis1 ~300 bin yil 6nceye (byd)
tarihlenmistir ve ~60-80 by6 diger kitalarin Homo
sapiens tarafindan kolonilestirilmesinin basladig:
digtintilmektedir (15). 2017 yilinda Giiney Afrika,
KwaZulu-Natalde bulunan yedi bireyle yapilan ¢a-
lismada modern insan topluluklarinin evrimsel ola-
rak ayrilmasinin 350.000 ila 260.000 yil 6nce oldugu
tespit edilmistir (16).

[lk modern insanlar ~43 by$ Avrupa’ya taginmis,
M ve N mitokondriyal haplogruplarini beraberinde
gotiirmis, ardindan kitada hakim tir olan Homo
neanderthalensis’in yerine gegmeyi basarmistir (17,
18). Ust Paleolitik donemde (~27-19 by®) erken Av-
rupali avci-toplayicilarin demografik yayilma ve ge-
netik degiskenligini 6nemli 6l¢tide etkilemis sert bir
iklim olay1 olan Son Buzul Cag1 gergeklesmistir (Last
Glacial Maximum/LGM) (19). LGM 6ncesi Avrupa
popiilasyonlart M, R ve U mtDNA haplogruplari ile
karakterize edilmisse de; LGM genetik gesitlilik i¢in
bir darbogaz olusturmustur ve bu nedenle U alt hap-
logruplari, erken LGM paleolitik donem insanlarin-
da ve Avrupa avci-toplayicilarinda gozlenen tek soy-
dur (20, 21). Avrupadaki mitokondriyal verilerin
analizi, mtDNA soylarinin ¢ogunun LGMden sonra,
muhtemelen siginak olusturan magaralarda hayatta
kalan kii¢iik popiilasyonlardan kaynaklandigini gos-
termektedir. H ve V gibi Bat1 ve Orta Avrupa’ya ya-
yilan mtDNA soylarinin ¢ogunun Franco-Cantabri-
an siginagindan geldigi diisiincesine ragmen, bu
haplogruplarin LGM sonrasi donem avcl toplayici-
larindaki yeri hakkinda yeterli genetik veri yoktur
(21). Benzer sekilde Italyadan yayilan U5b3 alt hap-
logrubunun da olas1 bir istisna oldugu diistintilmek-
tedir (22).

Haplogruplarin kesigim ve farkliliklarinin krono-
lojik takibi ile bir tarihi donemde yasamuis bir toplu-
lugun haplogrup/lar1 belirli bir hata orani ile tanim-
lanabilmektedir. Bu diisiince ile ortak haplogruplara

sahip cesitli kiiltiirleri ve topluluklari kapsayan hap-
logrup paketleri tanimlanmistir (23). Ornegin Ca-
nak-Comlek Kilttri donemi (“LBK, Linear Pottery
Culture”, MO 5500-4775) kalintilarinda tespit edilen
Nla, T2, K, J, HV, V, W, X haplogruplar1, mitokond-
riyal “Neolitik Paket” olarak ifade edilmistir. Erken
LBK Dénemi’nin neolitik ¢iftcilerinde N1a haplogru-
bunun izleri yiiksek oranlarda goriilmektedir (24).
N1a haplogrubu, Macaristan ve Fransa topraklarin-
da yasamis diger Neolitik bireylerde de tanimlanmig-
tir, ancak Iber Yarimadasrnin Erken Neolitik grup-
larinda tespit edilmemistir (25, 26, 27). Bu veriler
is1g1nda Yakin Dogudan Avrupaya giden bagimsiz
bir Neolitik yol olabilecegi séylenmistir. Ayrica bu
durum Erken Neolitik insanlar ile bugtiniin Avrupa-
lilar1 arasinda genetik bir devamlilik olmadigini or-
taya ¢ikarir ve bu da Neolitik Dénem sonrasindaki
nifus hareketlerini isaret eder (28).

Avrupaya giden go¢ rotalarindan birinin tizerin-
de yer alan Bulgaristanda Traklar ile iliskilendirilen
ti¢ nekropolden ¢ikartilan 25 Bronz Cagi bireyine ait
mitokondriyal genomlar ile yapilan analizlerde; ma-
ternal gen havuzunun Bat1 Avrasya haplogruplarina
benzer oldugu saptanmistir. Tarihte farkli donemler-
de de bir kesisim noktasi olan bu bolgenin genetik
mirasinin giiniimiiz Bulgaristan, Balkanlar ve Avru-
pa gen havuzuna evrildigi siirecin ¢ikarilacak yeni
materyallerle aydinlatilabilecegi diistiniilmektedir
(29).

Akdeniz diger Avrupa denizlerine kiyasla sahip
oldugu diisiik besin igerigi, yiiksek tuzlulugu ve cog-
rafi olarak izole kiiltiirleri nedeniyle, topluluklarin
hayatta kalabilmesini aralarindaki etkilesimlerin de-
vamliligina bagh kilmistir. Fenikeliler ve Eski Yunan
kolonileri déneminden itibaren gelisen denizcilik
faaliyetleri kiiltiirlerin ve niifuslarin genetik havuzu-
nun sekillenmesine katki saglamis; Akdeniz iizerin-
den gerceklesen ¢ok sayida go¢ olayi iig kita (Avrupa,
Afrika ve Asya) arasinda koprii olma rolii nedeniyle
insan yayiliminda her zaman 6nemli bir rol oynamis-
tir. Akdeniz’in kuzey ve giineyinde yasamis gruplar
karsilastirilirken yapilan genetik mesafe 6lgiimleri ile
bu cografi ayrim belirgin sekilde goriilmekte, av-
ci-toplayici veya antik/modern gibi ayrimlar yapila-
bilmektedir (30).
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Bu nedenlerle Anadolu, Akdenize kiyis1 bulunan
6nemli bir yasam merkezi olup, go¢ yolu ve genetik
bilgi kaynagidir. Bugiin Batman sinirlari igerisinde
yer alan, tarihte bir¢ok niifus degisikligi yasanmuis
Cemialo Sirtrndan ¢ikarilan 16 Erken Demir Cag1
bireyi ile Bat1 Avrasya’ya ait 14 antik ve 13 modern
kentten 467 bireyin mtDNA veri setlerinin (HVRI-II)
kiyaslanmasiyla;

o Cemialo Sirt1 6rneklerinin mtDNA haplotip
bilesiminin bolgede yasamis kendinden 6nceki ve
sonraki popiilasyonlara benzedigi (H, HV, M, N, R
ve U2 makro haplogruplari i¢in),

o Bugiin Bati1 Avrasyada en sik rastlanan
makrohaplogruplardan olan H haplogrubunun ¢a-
lisma veri setinin %40’tan fazlasina denk geldigi (n=5)
ve en yaygin haplogrup oldugu,

»  Bolgeye 11.yy Selguklu akinlari sonrasi Orta
Asyadan geldigi diistiniilen M makrohaplogrubunun,
Demir Cagrna tarihlenen bireyde (n=1; M1al) tespit
edilmesinin bu iddia ile ¢elistigi,

o Avrupa Paleolitik ve Mezolitik popiilasyon-
larini yansitan U2 haplogruplu bireye de rastlandig:
(n=1) goriilmustiir.

Bu bulgular ile bolgenin yalnizca kiiltiirel agidan
degil annesel soylar acisindan da gesitlilige sahip ol-
dugu gosterilmistir. Ek olarak saptanan HV, H8, N1a-
lalal, R2 ve R6 (Neolitik iftci popiilasyonu) hap-
logruplari, bolgenin gegmiste Neolitik Kuzey Suriye
ve Kuzeybati Anadolu popiilasyonlari ile, modern
popiilasyonlardan ise Kibris, Urdiin, Azerbaycan,
Giineydogu Anadolu ve Suriye ile benzer haplogrup
oriintiistine sahip oldugu gozlenmistir (31).

Catalhdyiik’te birbirine bitisik planly, iginde 6lii-
lerin gomiilii oldugu evlerin birinden (Bina 96) elde
edilen 10 bireyden, 6zellikle kadinlar ve ¢ocuklarin
farkli mitokondriyal haplotiplere sahip olmasi, tipik
bir Catalhoyiik evinin biyolojik akrabalarla 3-4 nesil
boyunca kullanildig: bilgisi ile birlestiginde bu gesit-
liligin patrilokalite ile agiklanabilecegi ditgtiniilmiis-
tiir (32).

Giineybati Anadoluda yer alan, Geg Neolitik d6-
nemden Roma donemine kadar buluntulara rastla-
nilan Cine-Tepecik kazi alaninda erken Tung Cagrna
tarihlenmis ii¢ bireye ait mtDNA analizlerinde J1d,
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H2a2al ve R haplogruplar: saptanarak heterojen bir
annesel soyun oldugu gézlenmigtir. Neolitik donem
Anadolu gen havuzu ile de karsilastirildiginda Kal-
kolitik dénem ve Tun¢ Cagrndan itibaren degisim-
lerin basladig1 gortlmiistiir (33).

Edremit Korfezinde kerestecilik ve gemi yapimi
ile inlenmis Antandros antik kenti, Eski Yunan ve
Roma dénemlerinde parlak zamanlarini yasamais gii-
niimiizde de hala yerlesimin goriildiigii bir merkez-
dir. Buradaki kazilardan ¢ikarilmis 6 bireye ait mtD-
NA ¢alismalar: sonucunda 2 bireyde H2a2a, 1
bireyde H2a2al, 1 bireyde Hln (T146C) ve 1 bireyde
Ub5a haplogruplar saptanmistir. Bu bulgular, ticaret
yapilan biiyiik sehirlerdeki karisik popiilasyon ile
uyumlu olmakla birlikte; U5a haplogrubunun goriil-
mesi, daha eski donemlerde de yerlesime tabi oldu-
gunu distindirmistir (34).

Sagalassos antik kenti kazilarindan elde edilen,
Roma ve Orta Bizans dénemlerine tarihlenen 24 bi-
reye ait mtDNA ve yakinindaki Aglasun yerlesimin-
den modern mtDNA 6rnekleri ile yapilan FST gene-
tik mesafe, PCA, paylasilan haplotipler diizeyi coklu
analizlerin sonuglar1 karsilastirildiginda; bolgedeki
mtDNA haplogrup frekanslarinin Dogu Avrasya ko-
kenli makrohaplogrup M hari¢ homojen kaldig1 ve
anlamli bir farka sahip olmadig1 gézlenmistir. Roma
donemi Sagalassos'unun maternal genetik bilesimi,
Orta Bizans 6rneginde gozlemlendigi gibi tipik bir
Bat1 Avrasya havuzudur. Tarihi bilgiler 1s51g1nda M
haplogrubu, gliniimiizden MS 11. yiizyildaki Ana-
dolu’nun Selguklularca fethine kadar genis bir tarihi
aralikta tanimlanabilir. Bu veriler bize kii¢tik bir Ana-
dolu antik yerlesim bolgesi olan Sagalassos ve ¢evre-
sinde yasayan insanlari etkileyen demografik degi-
siklikleri daha iyi aciklamak i¢in tarihi bulgu ve
belgelerin yaninda biyolojik materyallerin de ayr1 bir
oneme sahip oldugunu gostermektedir (35).

Bir toplulugun genetik devamliligini incelerken,
tarihi kayitlarda yerini almus ¢esitli 6l¢eklerdeki afet-
ler ve giigliikkler karsisinda hayatta kalma modelleri
de olusturulabilmektedir. Kokenleri izerine sorularin
hala kafa kurcaladig: ve siklikla Anadolu kokenli
olduklari soylenen topluluklardan Etriisklere ait iki
nekropolde bulunan 14 birey, Orta Cag’a tarihlenen
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Etriisk bireyleri ve 4.910 giiniimiiz Akdeniz havzas:
bireylerine ait mtDNA HVR bélgeleri incelenmis;
diger Etriisk genetik devamlilik galigmalarindan daha
biiyiik bir 6rneklem olusturulmustur. Uygulanan
farkli go¢ analizleri modern Toskanalar ve Herodot'un
Etriisklerin anavatani olarak kabul ettigi Bat1 Ana-
dolu sakinleri arasinda bir soy baglantis: olabilece-
gini gosterse de; bin y1l boyunca gergekgi olmayan
karsilikli bir tam izolasyon varsayimi altinda bile,
Toskana ve Anadolu gen havuzlarinin muhtemel ay-
rilmasinin Etriisk kiltiriinin baslamasindan ¢ok
once, en azindan Neolitik zamanlarda gerceklesmis
olacagy; dolayisiyla topluluklar arasi izolasyonun ol-
madi81, go¢ durumunda ise topluluklarin daha ge¢
bir tarihte birbirlerinden ayrilmis olabilecegi diisii-
niilmiistiir. Bazi izole 6rneklerde Etriisklerin genetik
mirasi siirse de giiniimiiz Toskanalilarinin maternal
soy olarak Etriisklerden gelmedigi tespit edilmistir.
Orta Cag’a tarihlenen bazi 6rnekler i¢in bir genetik
iliski s6z konusuyken 5. yy igerisinde go¢ nedenli
degisimlerin oldugu gorilmistiir (36).

Tarihi Gizemleri Cozmek

Popiilasyon c¢aligmalarinin disinda mtDNA ve
maternal soy takibi ¢alismalari sadece bilimsel aras-
tirmalarda degil tarihi kisilikleri daha iyi tanimak ve
tarihsel olaylar1 ¢oztimlemek amaciyla da kullanil-
maktadir. Ornegin; Fransiz Ihtilali sirasinda tahtta
olan XVI. Louis ve Marie-Antoinette’in oglu XVII.
Louis, tarihi kayitlara gore 8 Haziran 1795’te tiiber-
killozdan 6lmistiir. Yapilan otopsisinde ¢ikartilan
kalbi Paris’'te Basilique Saint-Denis’teki bir mezarda
tutulmustur. Oliimii sonrasi 6ne siiriilen iddialardan/
teorilerden biri, kendisinin Fransadan kagtig1 ve ye-
rine bir bagkasinin 6ldiigii yoniindedir. Daha sonra
XVI. Louis’in oglu oldugu iddias: ile ortaya ¢ikan
kisilerden biri de 1845 yilinda Hollandada 6len Carl
Wilhelm Naundorff’tur. XVII. Louise ait kalpten,
XVIIL Louis'in anne soyundan yasayan iki akrabasin-
dan (Romanya Kralicesi Anne ve kardesi Andre de
Bourbon-Parme), Naundorff’un kemik 6rneklerin-
den, yine XVII. Louisin iki teyzesi (Johanna-Gabrie-
la ve Maria-Josepha) ve annesi Marie- Antoinettee ait
sag 6rneklerinden elde edilen DNA bilgileri ile mtD-
NA D-loop analizi gerceklestirilmistir. Kalpten elde

edilen ve XVII. Louisnin anne soylu akrabasina ait
mtDNA D-loop dizisi ayni bulunmustur. Bu mtDNA
calismalari, bizlere kalbin XVII. Louise ait olduguna
dair giiglii kanitlar sunmaktadir (37). Sadece bu so-
nuglara dayanarak, XVI. Louis ve Marie- Antoinette’in
ogluna ait oldugunu kanitlamak elbette imkansizdur.
Giivenilir tarihsel bilgiler ile bireylere ait nDNA be-
lirteclerinin de karsilastirilmasi bu bilgi boslugunu
doldurabilir.

1991 yilinda Ekaterinburgda (Rusya) elde edilen
insan kalintilarinin son Rus Car1 II. Nikolay’a ve ai-
lesine ait olabilecegi stipheleri sonrasinda, ¢ikartilan
iskeletlerin kimliklerinin tespiti amaciyla; Carige
Alexandranin anne tarafindan biiyiik yegeni olan
Edinburgh Diikii Prens Philip ile yapilan karsilastir-
ma sonucu ¢ocuklarin ve anneleri oldugu diisiiniilen
bireyin mtDNA dizileri ayn1 ¢ikmigtir. Car II. Niko-
lay oldugu diisiiniilen kisiden elde edilen mtDNA
dizisi, Car'm anneannesinin soyundan kesintisiz ge-
kilde gelen iki akrabasi ile karsilastirildiginda ise bu
iki akrabada, 16.169 pozisyonundaki tek bir niikle-
otit hari¢ ayn1 dizi bulunmustur. Bu bulgularla bir-
likte de neredeyse bir ylizyildir siiregelen Prenses
Anastasianin katliamdan kagarak hayatta kaldig:
iddiast da tamamen yalanlanmistir (38). Caligmanin
yapildig tarihte uygulanan tekniklerin eksikliklerini
vurgulayan gesitli itirazlar bulunmakta, bu durumun
¢ozlimiiniin de modern teknikler ile genisletilmis
akraba galigmalarinda oldugu s6ylenmektedir (39-41).

SONUC

Antik DNA ile yapilan arkeogenetik ve antropoge-
netik calismalar icerisinde mtDNA haplogrup ana-
lizleri bityiik bir orana sahiptir. Bunun yaninda uni-
parental kalitilan mtDNA ile yapilan ¢alismalar nDNA
ile yapilanlara gore daha kisith bilgi vermektedir.
Ornegin bir bireye ait mtDNAda yeni bir mutasyonun
olugsmadigini diistiniirsek, birey ve kardesleri hatta
annesel soydaki akrabalar1 da ayni sonucu verecektir.
nDNAdan elde edilen veriler ise monozigotik ikizler
arasindaki genomik farkliliklar: dahi gosterebilmek-
tedir. Bugiin izolasyon zorluklarina ragmen tekno-
lojik gelismeler 15181nda antik DNA ile yapilan tim
genom dizileme calismalari literatiirde yerini bul-
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mugtur. mtDNA verilerinin niikleer genom verileri
ile birlestirilmesi bu alandaki ¢alismalar gliglendir-
mektedir.

Tarihi ve arkeolojik agidan gergek bir hazine olan
ve her ilde farkli medeniyetlere ait kalintilarin bu-
lundugu tilkemizde antik DNA ¢alismalarinin son
yillardaki artigt nemli bir gelismedir. Insanlik tari-
hind ana goc yollarindan biri olan ve koprii niteligi
tasiyan Avrasya, tim gizemlerini oturdugumuz, yii-
ridiigiimiiz, yasadigimiz bu topraklarin altinda sak-
lamaktadir. Yapilacak genetik ¢alismalarla elde edi-
lecek antik ve modern insana ait tiim genomik
veriler bizlere farkli topluluklarin nasil i¢ ice oldu-
gunu daha acik bir sekilde ortaya koyacaktir.
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OZET

Miyelodisplastik sendrom (MDS); sitopeni, displazi ve inefektif eritropoyez ile karakterize
klonal bir kok hiicre bozuklugudur. Cocuklarda MDS eriskinlere gore olduk¢a nadir goriiliir.
Miyelodisplastik sendromda en stk sitopeni ile iliskili sikayetler goriiliir. Kanama, enfeksiyon ve
solukluk sik bulgulardir. Tan1 klinik bulgular, morfoloji, immiinfenotip ve sitogenetik tetkiklerle
konulur. Agiklanamayan uzun siiren sitopeni, en az bir seride displazi, klonal sitogenetik
anomali ve artmug blast sayisi1 tan1 kriterleridir ve en az ikisinin olmasi tanida yol gostericidir.
Cocukluk ¢agi ve eriskin MDS arasinda hem siniflama, hem altta yatan hastaliklar hem de tedavi
yaklasimlar1 agisindan 6nemli farkhihiklar vardir. Bu yazida eriskin donemde ortaya ¢ikan MDS
ile karsilastirilarak cocukluk ¢aginda MDS anlatilmustir.

Anahtar Kelimeler: Miyelodisplastik sendrom, Cocuk, Displazi, Sitopeni

ABSTRACT

Myelodysplastic syndrome (MDS); is a clonal stem cell disorder characterized by cytopenia,
dysplasia and ineffective erythropoiesis. MDS is very rare in children compared to adults.
In myelodysplastic syndrome, complaints related to cytopenia such as bleeding, infection,
and pallor are the most common. Diagnosis is made through clinical findings, morphology,
immunophenotype and cytogenetic methods. Unexplained prolonged cytopenia, dysplasia in at
least one series, clonal cytogenetic anomaly and increased blasts are diagnostic criteria, and the
presence of at least two guides diagnosis. There are important differences between childhood
and adult MDS in terms of classification, underlying diseases and treatment approaches. In this
article, MDS in childhood is described by comparing it with adult MDS.

Keywords: Myelodysplastic syndrome, Child, Dysplasia, Cytopenia
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Cocuklarda Miyelodisplastik Sendrom

GIRIS

Miyelodisplastik sendrom (MDS); sitopeni, displa-
zi ve inefektif eritropoyez ile karakterize klonal bir
kok hiicre bozuklugudur. Hastalarda akut miyeloid
16semi (AML) riski artmistir. Cocuklarda MDS eris-
kinlere gore olduk¢a nadir goriiliir. Cocukluk ¢ag1 ve
erigkin MDS arasinda hem siniflama, hem altta yatan
hastaliklar, hem de tedavi yaklasimlar1 agisindan
onemli farkhiliklar vardir (1). Bu yazida eriskin do-
nemde ortaya ¢ikan MDS ile karsilastirilarak cocuk-
luk ¢aginda MDS anlatilmistur.

Simiflama

Miyelodisplastik sendrom hastalarinda en bityiik
sorun artmis AML riskidir. Hastaligin alt gruplarinda
AMLye dontistim riski ve prognoz agisindan farklilik-
larini belirlemek igin ¢esitli siniflamalar kullanilmstir.
Ik olusturulan FAB (Fransiz-Amerikan-Britanya)
siniflamasi morfolojik bir siniflamadir (Tablo 1).
Hastalar bes alt gruba ayrilmistir; refrakter anemi
(RA), halka sideroblastli refrakter anemi (RARS),
artmus blast sayili refrakter anemi (RAEB), transfor-
masyon gosteren artmis blast sayili refrakter anemi
(RAEB-T) ve kronik miyelomonositik 16semi
(KMML).

Tablo 1. Miyelodisplastik sendrom FAB siniflamasi

MDS alt | Periferik | Kemik | AML Osr:;i,‘fa
grubu blast | iligi blast | doniisiim
(ay)
RA <1 <5 1020 | 30-65
RARS <1 <5 10-35 | 34-83
RAEB <5 5-20 550 8-18
RAEB-T >5 2129 | 60-100 | 4-11
KMML < <20 40 15-32

MDS: Miyelodisplastik sendrom, AML: Akut miyeloid 16semi; RA:
refrakter anemi.

RARS: halka sideroblasth rerakter anemi; RAEB: artmis blast sa-
yili refrakter anemi.

RAEB-T: transformasyon gosteren artmig blast sayili refrakter
anemi; KMML: kronik miyelomonositik 16semi (1)

Refrakter anemi ve RARS olan hastalarin AMLye
doniisiimii daha az ve prognozlari daha iyidir. RAEB
ve RAEB-T olan hastalarda ise prognoz daha kotii
bulunmugstur. Ancak FAB smiflamasi sadece morfo-

76  Saghk Bilimlerinde Ileri Arastirmalar Dergisi, Haziran 2021; Cilt 4, Say1 2

lojik bir siniflamadir. MDS hastalarinin yaklagik ya-
risinda sitogenetik anomalilerin eslik ettigi goril-
miustir. Erigkinlerde en sik eslik eden anomaliler; del
5q, trizomi 8 ve monozomi 7dir. FAB siniflamasi
igerisine sitogenetik bozukluklar eklenerek daha iyi
bir siniflama yapilmaya ¢alisgilmistir. Uluslararas:
prognostik skor sistemi (IPSS-international prognos-
tic scoring system); kemik iligindeki blast yiizdesi,
karyotip ve sitopeni degiskenlerini iceren bir sistem-
dir (2). Hastalar diisiik, orta 1-2 ve yiiksek olarak dort
grupta siniflandirilir. Eriskinlerde IPPSnin MDS
prognozunu belirlemede etkili oldugu farkl calisma-
larla gosterilmistir. IPPS Siniflamasi 2012 yilinda
revize edilmis ve ti¢ yerine bes sitogenetik grup ek-
lenerek yine sitopeni, sitogenetik ve blast ylizdesine
gore yeni bir siniflama belirlenmistir (IPPS-R) (3).
Sitopeni derinligine goére gruplar olusturulmus ve
blast yiizdelerinde degisiklik yapilmigtir. Laktat de-
hidrogenaz (LDH), ferritin, transfiizyon sikligi, yas
ve performasin slirvi lizerine etkili oldugu ancak
AML'nin doniisiim agisindan fark yaratmadig: gos-
terilmistir.

Diinya saglik érgiitiiniin (DSO), MDS igin olus-
turdugu ayr1 bir siniflama 2001 yilinda hastalari yedi
alt gruba ayirmustir (4,5). En 6nemli fark: erigkinler-
de en sik goriilen 5q delesyonunun farkli bir grup
olarak siniflanmasidir. Diinya Saglik Orgiitii sinifla-
mast AMLyi MDSden ayirt etmede blast sayisini
%30dan %20% indirmistir. Italyan bir grup 2007 y1-
linda DSO siniflamasina dayanarak prognostik bir
sistem gelistirmistir. Bu sistemin hem siirvi hem de
l6semiye dontisiim agisindan 6nemli oldugunu gos-
termiglerdir. Diinya Saglik Orgiitii siniflamasi 2016
yilinda revize edilmistir (6).

Cocukluk ¢caginda MDS ve eriskinlikte MDS ara-
sinda bir¢ok fark vardir. Cocuklarda RARS ve del 5q
ile iligkili MDS ¢ok nadir goriiliir. Cocukluk ¢aginda
MDS; Fanconi anemisi ya da diskeratozis konjenita
gibi kalitsal kemik iligi yetersizliklerinden (KIY) kay-
naklanabilir. Yine 6nemli bir fark, tedavide ¢ocuk-
larda amacin tam kiir iken eriskinlerde palyatif ol-
masidir. Bu farkliliklar g6z 6niine alinarak 2003
yilinda ¢ocukluk ¢agi MDS ve miyeloproliferatif
hastaliklar1 (MPH) igin pediatrik bir yaklagim ve
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smiflama 6nerilmistir (7). Cocuklarda MDS/MPH
ti¢ ana gruba ayrilmistir; JMML (Juvenil miyelomo-
nositik 16semi), Down sendromu ile iligkili miye-
loproliferasyon ve MDS. MDS {ig alt gruba ayrilmis-
tir; refrakter sitopeni (RC), RAEB ve RAEB-T
(Tablo 2). t(8;21); inv 16 veya t(16;16) ve t(15;17) gibi
AML ozgiin sitogenetik anomalileri olan hastalar
blast sayisindan bagimsiz AML olarak tanimlanir.

Tablo 2. Cocuklarda Miyelodisplastik Sendrom Siniflama-
s1

MDS alt Periferik blast | Kemik iliginde
gruplar1 blast

RC <%2 <%5
RAEB %2-19 %5-19
RAEB-T %20-29 %20-29

MDS: Miyelodisplastik sendrom, RC: refrakter sitopeni.
RAEB: artmus blast sayili refrakter anemi.
RAEB-T: transformasyon gosteren artmis blast sayil ref-

rakter anemi (7)

Tamamen saglikli bir gocukta ortaya ¢ikan MDS;
birincil MDS olarak tanimlanir. Altta yatan MDSe
yatkinlik olusturan durum/hastalik olan hastalar (6r.
kemo/radyoterapi, kalitsal kemik iligi sendromu veya
ailesel MDS gibi) ikincil MDS olarak tanimlanir. Daha
6nce Down sendromu ile iligkili MDS olarak tanim-
lanan grup artik diger ¢ocukluk ¢agit MDSden fark-
l1 olarak blast sayisindan bagimsiz “Down sendro-
munun miyeloid 16semisi” olarak tanimlanmaktadir.

KLINiK VE LABORATUVAR BUL-
GULARI

Miyelodisplastik sendromda en sik sitopeni ile
iligkili sikayetler goriiliir. Kanama, enfeksiyon ve so-
lukluk sik bulgulardir ancak refrakter sitopenisi olan
bazi hastalar sikayetsiz olabilir ve tesadiifen veya
bagka bir nedenle yapilan kan sayimu ile tani alabi-
lirler. Miyelodisplastik sendromda gériilen sitopeni;
aplastik anemiye kiyasla daha hafiftir ve 16kositoz ve
organomegali goriilmez. Tany; klinik bulgular, mor-
foloji, immiinfenotip ve sitogenetik tetiklerle konulur.
Agiklanamayan uzun siiren sitopeni, en az bir seride

displazi, klonal sitogenetik anomali ve artmis blast
say1s1 tani kriterleridir ve en az ikisinin olmast tani-
da yol gostericidir.

Cocukluk ¢caginda MDSde kemik iligi hipo-, nor-
mo- veya hiperseliiler olabilir. Cocukluk ¢ag: refrak-
ter sitopenisinde hastalarin ¢cogunlugunda hiposelii-
ler ilik oldugu gosterilmistir. Kemik iligi tutulumu
aralikli oldugu i¢in aspirasyon ile elde edilecek bilgi
sinirlidir ve mutlaka kemik iligi biyopsisi yapilmali-
dur. Seliileriteyi gostermek agisindan en az iki biyop-
si yapilmasi onerilir. Hem periferik yayma hem de
kemik iliginde displazi tespit edilebilir. Displazi bul-
gulari eritroyid hiicrelerde megaloblastik degisiklik-
ler, grantilositlerde yalanci-Pelger-Huet anomalisi ve
mikromegakaryositlerdir. Displazi MDS’nin patog-
nomik 6zelligi olsa da morfoloji taninin sadece bir
ayagini olusturur. Cocuklarda klonal olmayan bir¢ok
hastalikta da displazi goriilebilir (Tablo 3).

Tablo 3. Cocukluk ¢aginda MDS ayiric1 tanida yer alan
hastaliklar

« Vitamin B12 eksikligi, diger vitamin eksiklikleri

« Enfeksiyonlar (Parvoviris, Sitomegaloviriis)

o Metabolik hastaliklar

« Kalitsal kemik iligi yetersizligi sendromlar1 (6r. FA, DK)
« Paroksizmal nokturnal hemoglobiniiri

« Edinsel aplastik anemi

« Konjenital diseritopoyetik anemi

« Romatolojik hastaliklar

« Immiin yetersizlikler (6r. Wiskott Aldrich Sendromu)
« Tlaglar (6r. valproik asit)

« Hemofagositik lenfohistiyositoz

Sitogenetik

Cocukluk ¢aginda MDS'de anormal karyotip sik-
lig1 alt gruplara gore degisir. Diisiik dereceli MDSde
hastalarin 2/3'de karyotip normaldir. Karyotip bo-
zukluklarinin igerisinde en stk monozomi 7 ve trizo-
mi 8 goriiliir (8). Ilerleyici MDS hastalarinin ise sa-
dece 1/3’tinde karyotip normaldir. Monozomi 7
siktir ve hastalarin %20-30’unda goriiliir. Monozomi
7 olan hastalarin prognozu diger hastalardan farkli
degildir. Kompleks anomaliler ise erigkinlerde oldu-
gu gibi kétii prognozla iliskilidir (9). Del 5q ¢ocuk-
larda gok nadir goriiliir. Monozomi 7 olan hastalarda
yakin zamanda GATA 2 ve SAMDY9/SAMD9YL mutas-
yonlarinin eglik edebilecegi gosterilmistir (10, 11).
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GATA?2 mutasyonu tastyan hastalarin yaslar1 daha
biiyiik bulunmus ve ilerleyici MDSnin daha sik eslik
ettigi gosterilmistir.

Ayiric1 tam

Hiposeliiler ilik, sitopeni ve displazi bulgulart MDS
disinda ¢ocukluk ¢aginda bir¢ok hastalikta goriile-
bilir. Bunlar arasinda edinsel aplastik anemi ve kalit-
sal KIY 6nemli bir yer alir. Kalitsal KIY olan hasta-
larda MDS tanist konulurken dikkatli olunmalidir.
Hastalarin bir ¢ogunda displazi bulgular1 var oldu-
gundan, MDS tanis1 ancak blast sayis1 artmis veya
sebat eden klonal sitogenetik anomali olan veya si-
topeniye hiperseliiler iligin eslik ettigi hastalarda
konulmalidir. Cocukluk ¢aginda miyelodisplastik
sendrom tanis1 konulmus hastalarda kalitsal KIY
ekarte edilmesi gereklidir. Oykii, fizik baki ve aile
dykiisiinde kalitsal K1Y diisiindiiren bulgular aran-
malidir ancak fenotipik olarak tamamen normal olan
hastalarin bir kisminda da bu sendromlarin gériile-
bilecegi unutulmamalidir. EWOG-MDS grubunun
yaptig1 bir ¢aligmada, ¢ocukluk ¢agi refrakter sitope-
nisi nedeni ile takip edilen hastalarin %14’tinde Fan-
coni anemisi ve %2’sinde diskeratozis konjenita ta-
nist konulmugtur (12).

Miyelodisplastik sendrom ayirici tanisinda AML
onemlidir. Blast ytizdesi ve tek bir 6rnekteki morfo-
lojik bulgular yeterli olmayabilir ve klinik ve sitoge-
netik bulgularin da degerlendirilmesi gereklidir.
Ornegin monozomi 7 MDS tanist diisiindiiriirken,
organomegali ve hiperlokositoz AML diisiindiiriir.
Bir kisim hastada kemik iligi blast sayis1 %20-30 sey-
rediyor ve sitogenetik anomali eslik etmiyorsa ara-
likl: (2 hafta) kemik iligi degerlendirmesi yapmak
gerekir.

Diisiik dereceli MDS olan bazi hastalarda aplastik
anemiye benzer sekilde immiin-baskilayici tedavile-
rin etkili olmas1 her iki hastaligin ortak bir patoge-
nezi (hematopoyezin T hiicre iliskili baskilanmasi
gibi) oldugunu diistindiirebilir. EWOG-MDS gru-
bunun ¢ocuklarda aplastik anemi ile MDS ayirt edil-
mesinde yaptig1 calismalarda cocukluk ¢agi refrakter
sitopenisi olan ¢ocuklarin %40’ 1nda T-hiicre oligok-
lonitesi gosterilmistir (13). Yine immiin-baskilayici
tedaviye yanitta etkili olabilecegi diisiiniilen mindr
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PNH klonlar1 MDS hastalarinin %41’inde gosteril-
mistir (14). Bu bulgular bir kisim diisiik dereceli MDS
olan ¢ocuklarda patogenezde T hiicrelerin rol oyna-
yabilecegini diisiindiirmektedir.

TEDAVI VE YAKLASIM

Miyelodisplastik sendrom klonal bir kok hiicre
hastalig1 oldugu ve rezidiiel saglikli kok hiicre sayis1
sinirl oldugundan, tek kiir sansi saglayan tedavi he-
matopoyetik kok hiicre naklidir (15). Kok hiicre nak-
li yapilamayan gocuklarda, eriskinlerde kullanilan
hematopoyetik bitytime faktorleri, immiin modiila-
tuar ilaglar veya diisitk doz kemoterapi kullanilmigtir
ancak ¢ocuklarda tedavide heniiz ¢ok fazla yerleri
yoktur. Hipometile bir ajan olan azasitidinin erigkin
MDS’inde siirviyi uzattig1 gosterilmistir. Cocukluk
¢aginda MDS i¢in az sayida azasitidin ¢caligmasi var-
dir (16,17). Hastalarin ¢ogunda stabil hastalik elde
edildiginden daha ¢ok kok hiicre nakli i¢in verici
arandig1 donemde ya da palyasyon amagli kullanila-
bilir.

[lerleyici MDSda kok hiicre naklinde relaps riski
yliksektir ve nakil iligkili mortalite ile iliskilidir (18,
19). Miyeloablatif hazirlama rejimi busulfan, siklo-
fosfamid ve melfalan ile genel siirvi %63 bulunmus-
tur. Tim viicut 1s1nlamasinin belirgin bir faydasi
gosterilememistir. Blast sayis1 >%30 tizerinde olan
hastalar nakil 6ncesi indiiksiyon kemoterapisinden
fayda gorebilirler. Nakil sonrasi relaps prognozu ¢ok
kétii oldugundan yakin kimerizm takibi yapilmaldur.

[lerleyici olmayan MDSde (¢ocukluk ¢aginin ref-
rakter sitopenisi) agir sitopeni, enfeksiyon ve trans-
fiizyon ihtiyac1 yok ise takip et ve izle bir strateji
olabilir. Ancak sadece monozomi 7 ve kompleks
karyotip olmayan hastalarda diisiiniilmelidir. Aplas-
tik anemide oldugu gibi yine diisitk dereceli MDSde
hiposeliiler ilik ve monozomi 7/kompleks karyotip
negatif hastalarda ATG, ve siklosporin iceren im-
miin-baskilayic tedavi denenebilir. At ATG, tavsan
ATG gore daha etkili bulunmustur (19). Kemotera-
pi-radyoterapiye ikincil MDS'nin ise prognozu ¢ok
kotidiir. Kok hiicre nakli yapilan hastalarda basari
orani %20-30"larda kalmaktadir. Kalitsal kemik iligi
yetersizlikleri zemininde gelisen MDS ise en biiyiik
sorun nakil iligkili toksisitedir.
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ABSTRACT

In acute promyelocytic leukemia (APL) potentially fatal coagulopathy and hemorrhages
remain major causes of induction failure. Serious thrombotic events are frequently reported
at the diagnosis or following remission induction therapy with all-trans-retinoic acid (ATRA),
which is a key point in treatment of APL. On the other hand, isolated right ventricular (RV)
thrombus is a life-threatening condition and in cancer patients it has been rarely reported.
In this report, we have described a very rare a case of ATRA-related isolated right-sided
intracardiac thrombus in a nine-year-old child with APL that developed after achievement of
complete remission, during the 4th course of ATRA, which is an unexpected period for ATRA-
related thrombotic events. We aimed to emphasize the importance of side effects of ATRA
and increase awareness against such life-threatening complications. Thrombosis mustn’t be
expected only during differentiation syndrome; it should be kept in mind in every phase of
treatment with ATRA.

Keywords: Acute promyelocytic leukemia, All-trans-retinoic acid, Intracardiac thrombus

oz

Oliimciil koagulopatiler ve hemorajiler akut promiyelositik 16semide (APL) indiiksiyon
tedavisine yanit alinamamasinin temel sebeplerini olusturmaktadir. Agir trombotik olaylar
genellikle tani sirasinda ya da tedavinin kilit noktasini olugturan all-trans-retinoik asit (ATRA)
ile remisyon indiiksiyon tedavisine basglanmasindan hemen sonra gelisir. Diger yandan izole
sag ventrikill i¢i tromboz hayati tehdit edici bir patoloji olup kanser hastalarinda nadir olarak
saptanmustir. Bu ¢aligmada remisyonda iken sag ventrikiiler kardiyak trombiis gelisen dokuz
yasindaki APL olgusu nadir goriilmesi nedeniyle sunulmugtur. ATRAnin yan etkilerinin
6neminin gosterilmesi, 6liimciil olabilen komplikasyonlarin vurgulanmas: amaglanmugtir.
Trombozun sadece diferansiyasyon sendromunu sirasinda degil tedavinin her déneminde
gelisebilecegi akilda tutulmalidir.

Anahtar Kelimeler: Akut promiyelositik 16semi, All-Trans-Retinoik Asit, Intrakardiyak
tromboz
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INTRODUCTION

Acute promyelocytic leukemia (APL) is a subtype
of acute myeloid leukemia (AML), which is charac-
terized by a chromosomal abnormality involving
translocation between chromosomes 15 and 17 (1).
APL is uncommon in children less than 10 years of
age. The complete remission rate is 90-95% (2). ATRA,
which is a derivative of vitamin A, is a key point in
the therapy of APL and it is a molecular targeted
therapy, which induces differentiation of APL cells.
ATRA is used as adjunctive therapy in combination
with chemotherapy (1). Potentially fatal coagulopat-
hy and hemorrhages remain major causes of induc-
tion failure in patients diagnosed with APL. While
bleeding is one of the usual manifestations of APL,
thromboembolic events have been less frequently
reported. In APL, thrombosis typically develops after
initiation of ATRA. ATRA has a procoagulant effect
due to increased production of cytokines and also
due to expression of adhesive molecules on both
promyelocytes and endothelium (3). On the other
hand, isolated RV thrombus is a potentially life-th-
reatening condition and in cancer patients it has been
rarely reported (4).

Herein, we have reported a case of right-sided
intracardiac thrombus related to ATRA during the
4th course of ATRA in a child diagnosed with APL
who was receiving chemotherapy in combination
with ATRA.

CASE PRESENTATION

Our patient was a 9-year-old boy diagnosed with
APL. Bone marrow aspiration was positive for trans-
location t(15;17). Induction chemotherapy was star-
ted with ATRA (25 mg/m2/day p.o) as a single agent
following an AML-BFM 2013 chemotherapy regimen.
ATRA was planned as 14-day cycles concomitant
with chemotherapy. A transthoracic echocardiograp-
hy was performed before induction therapy, which
showed normal findings. He was monitored for dif-
ferentiation syndrome and disseminated intravascu-
lar coagulation (DIC). A port catheter was inserted
in the subclavian vein. The catheter tip was in the
distal superior vena cava. He did not develop diffe-
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rentiation syndrome. Bone marrow puncture was
performed prior to the second induction therapy. It
demonstrated remission with <5% blasts. He comp-
leted the second course of chemotherapy. Before the
third course of chemotherapy, we performed a bone
marrow aspiration and it demonstrated complete
remission; molecular cytogenetics was negative for
t(15;17). Control echocardiographies and cardiac
evaluations were performed before the start of the
second and third courses and revealed normal fin-
dings. Before the start of consolidation chemotherapy
(the 4th chemotherapy course), screening echocar-
diography was performed again. He was receiving
his fourth 14-day-ATRA course and he was on the
13th day of the course. This time the echocardiog-
raphy showed two masses, which were characterized
by hyperechogenicity attached to the intraventricular
septum of the right ventricle (RV) suggesting throm-
bus (Figure 1). One of the masses was close to the
moderator band (7x8 mm) and the other (5x5 mm)
was close to the tricuspid valve. Cardiac systolic fun-
ctions were preserved; ejection fraction (EF) was 65%.
Cardiac MRI confirmed the presence of these masses,
suggesting thrombus. The patient had no complaint.
He was in good physical condition. His pulse rate and
blood pressure were in normal limits. He was afeb-
rile and he had no signs or symptoms of infection.
His complete blood count, baseline biochemistry,
C-reactive protein (CRP) and urinalysis were normal.
Prothrombin time (PT) was 13.4 s, INR: 1.04, PT:
94%, activated partial thromboplastin time (APTT)
was 27.3 s, fibrinogen was 196 mg/dl and D-dimer
level was 1 mg/L. Chest X-Ray was normal. The port
catheter tip was in the distal superior vena cava. Lower
limb venous color doppler ultrasonography did not
reveal signs of deep or superficial thrombosis. Inhe-
rited and acquired thrombophilia screening tests,
which were available on those days at our center, were
performed and the results were as follows: Protein
C:92%, protein S:76%, antithrombin III: 104%, pro-
thrombin G20210A: homozygous normal, MTHEFR:
homozygous normal, factor XIII: homozygous nor-
mal, homocysteine: 7.94 umol/L, anticardiolipin
IgG:2.1 u/ml, anticardiolipin IGM:2 u/ml, antip-
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hospholipid IgG:3.1 u/ml, antiphospholipid IgM:1 u/
ml, factor VIII:104%, factor IX: 115%, factor XI:128%,
factor XII: 102%. Probability of the development of
thrombosis due to ATRA was likely, so a diagnosis
of isolated right ventricle thrombosis in the setting
of ATRA was made. ATRA was stopped and chemo-
therapy was postponed. The patient was immediately
started on enoxaparin (100 IU/kg every 12 h) subcu-
taneously (SC). One week after initiation of enoxa-
parin, a control echocardiogram was performed and
it showed no significant changes. Fourteen days after
initiation of enoxaparin, control echocardiogram
showed slight reduction in the dimensions of the
masses and enoxaparin was continued. Unfortunately,
on the 32nd day of enoxaparin, our patient developed
fever and his blood counts declined progressively.
Laboratory data showed deep neutropenia, throm-
bocytopenia, and severe elevation of C-reactive pro-
tein (CRP). PT was 18.8 s, INR was 1.62, PT was 51%,
APTT was 34.1 s, and fibrinogen level was 217 mg/
dl. He was treated as having febrile neutropenia. Des-
pite the intensive supportive treatment he developed
sepsis and died one week thereafter.

-
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Figure 1. MRI scan showing thrombosis in the Right
Ventricle

DISCUSSION

Thrombotic complications such as disseminated
intravascular coagulation are more frequent in APL
than in other types of acute leukemias. A large range
of incidence of thrombosis in APL has been reported,
changing from 2% to 19% (5-7). In the study condu-
cted by Breccia, the incidence of thrombosis was
reported as 8.8% and the sites of thrombosis were

deep vein thrombosis, subendocardiac ischemia and
intraventricular thrombosis (8).

It has been reported previously that more than
80% of thrombotic events occurred before or during
induction therapy (9). APL cells express tissue factor
(TF) and cancer procoagulant (CP), which are known
as tumor-associated procoagulants (2,3). Although
ATRA is generally well tolerated, some patients may
develop ATRA-related complications ranging from
mild to moderate. Retinoic acid syndrome (RAS) is
a well-known potentially life-threatening side effect
of ATRA. Cardiovascular complications, such as iso-
lated myocarditis, arrhythmia, bradycardia, and at-
rioventricular blockage as a result of RAS related to
ATRA have been reported rarely (10,11). These comp-
lications are mostly seen during induction therapy
with ATRA. Pancreatitis, intracranial hypertension,
dry skin, fatigue, bone and joint pain, increase of
liver enzymes, hypertriglyceridaemia, and perimyo-
carditis are other reported adverse events (10,12-13).
Recent reports show that the incidence of thrombo-
tic complications is also rising (14-16). A pulmonary
embolism case in remission of APL has been repor-
ted (15). It was shown that retinoids induce increased
production of plasminogen activator inhibitors such
as PAI-1 and PAI-2 which may lead to APL-related
thrombosis (17 ). ATRA therapy and PAI-1 gene
4G/4G polymorphism might lead to APL-related
thrombosis. (3,17). The proposed pathophysiology
involves tissue infiltration of APL cells and produc-
tion of chemokines. Treatment with ATRA results
in the rapid resolution of APL-associated coagulo-
pathy (2). During the first 7-14 days of treatment
with ATRA, normalization of markers of clotting-a-
ctivation and also markers of activation of hyperfib-
rinolysis are expected (2). It has been demonstrated
that in patients treated with ATRA, low-level eleva-
tion of activation markers of clotting can persist and
ATRA can predispose to a low-level prothrombotic
state (18). In our case it was difficult for us to diffe-
rentiate whether the development of this thrombus
was related to ATRA or that the thrombus developed
after achievement of complete remission. Unfortu-
nately, our case report had some limitations, such as
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being unable to complete all thrombophilia tests. He
was receiving only ATRA at the time of diagnosis of
the thrombosis. Initial thrombophilia tests performed
at diagnosis ruled out other causes of thrombosis.
The occurrence of thrombus was three months after
initiation of ATRA, therefore we couldn't say that it
was related to the differentiation syndrome and our
patient did not develop differentiation syndrome.
Furthermore, differentiation syndrome is unlikely
after remission is achieved. Probability of the presen-
ce of thrombus due to initial diagnosis of APL was
unlikely because an echocardiography was performed
before the start of ATRA and chemotherapy and it
was normal. On the other hand, isolated RV throm-
bus is a potentially life- threatening condition and in
cancer patients it has been rarely reported (4). There
are no specific guidelines for the management of
intracardiac thrombus, but we think that early dis-
continuation of ATRA and postponement of chemo-
therapy seem likely to prevent the progression of
thrombus. Unfortunately, we were unable to evalua-
te the efficiency of enoxaparin in our patient.

To conclude, we want to point out that thrombo-
sis should be kept in mind at every step of treatment
of APL. It must not be expected only during the pre-
sentation of the disease or after initiation of ATRA.
Further study is warranted for treatment of intracar-
diac thrombus in cancer patients.
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stireclerinde nihai karar yetkisi Editoriindiir.

Klinik ve deneysel calismalar, ilag aragtirmalari ve bazi olgu
sunumlar1 icin World Medical Association Declaration of
Helsinki “Ethical Principles for Medical Research Involving
Human Subjects”, (amended in October 2013, www.wma.

net) cercevesinde hazirlanmis Etik Komisyon raporu
gerekmektedir. Gerekli goriilmesi halinde yazarlardan Etik
Komisyon raporu veya esdegeri olan resmi bir yaz1 talep
edilebilir. Insanlar iizerinde yapilmis deneysel calismalarin
sonuglarini bildiren yazilarda, galismanin yapildig: kisilere
uygulanacak prosediirler tiimiiyle agiklandiktan sonra,
onaylarmin alindigina déir bir agiklamaya metin icinde
yer verilmelidir. Hayvanlar tizerinde yapilan ¢aligmalarda
ise agri, ac1 ve rahatsizhik verilmemesi i¢in yapilmis olanlar
acik ve net olarak makalede belirtilmelidir. Hasta onamlari,
Etik Kurul raporunun alindigi kurumun adi, onay
belgesinin numarasi ve tarihi ana metin dosyasinda yer
alan Gereg ve Yontem bagligi altinda yazilmalidir. Hastalarin
kimliklerinin gizliligini korumak yazarlarin
sorumlulugundadir. Hastalarin kimligini aciga
cikarabilecek fotograflar icin hastadan ya da yasal
temsilcilerinden alinan imzali izinlerin de génderilmesi
gereklidir.

Biitiin makalelerin eslesme orani degerlendirmesi,
iThenticate yazilimi aracilifiyla yapilmaktadir.

Yayin Kurulu, dergimize génderilen galigmalar
hakkindaki intihal, atif manipiilasyonu ve veri sahteciligi
iddia ve siipheleri karsisinda COPE kurallarina uygun
olarak hareket edecektir.

Yazar olarak listelenen herkesin ICMJE (www.icmje.
org) tarafindan Onerilen yazarlik kosullarini kargilamasi
gerekmektedir.

ICMJE, yazarlarin asagidaki 4 kosulu karsilamasini
Onermektedir:

1. Caligmanin konseptine/tasarimina; ya da ¢alisma
i¢in verilerin toplanmasina, analiz edilmesine ve
yorumlanmasina 6nemli katki saglamis olmak;

2. Yaz taslagini hazirlamis ya da 6nemli fikirsel
igerigin elestirisel incelemelerini yapmis olmak;

3. Yazinin yayindan 6nceki son halini gozden ge¢irmis
ve onaylamis olmak;

4. Calismanin herhangi bir béliimiiniin gecerliligi ve
dogruluguna iliskin sorularin uygun sekilde
sorgulandiginin ve ¢6ziimlendiginin garantisini
vermek amaciyla ¢alismadan her yoniiyle sorumlu
olmayi kabul etmek.

Bir yazar, ¢aligmada katk: sagladigi kisimlarin
sorumlulugunu almasina ilaveten, diger yazarlarin da
¢alismanin hangi kisimlarindan sorumlu oldugunu
tanimlayabilmelidir. Ayrica, her yazar diger yazarlarin
katki bitiinlagiine giiven duymalidir.


http://www.icmje.org/
http://www.icmje.org/
http://www.wame.org/
http://www.wame.org/
http://www.councilscienceeditors.org/
http://www.councilscienceeditors.org/
http://publicationethics.org/
http://publicationethics.org/
http://www.ease.org.uk/
http://www.ease.org.uk/
http://www.niso.org/
http://www.niso.org/
http://doaj.org/bestpractice
http://doaj.org/bestpractice
http://www.icmje.org/
http://www.icmje.org/
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Yazar olarak belirtilen herkes yazarligin dort kosulunu
kargilamalidir ve bu dort kogulu karsilayan her bir kisi
yazar olarak tanimlanmalidir. Dort kriterin hepsini
karsilamayan kisilere makalenin baglik sayfasinda
tesekkiir edilmelidir.

Derginin Yayin Kurulu, itiraz ve sikdyet durumlarinda,
COPE rehberleri kapsaminda islem uygular. Yazarlar,
itiraz ve sikéyetleri icin dogrudan Yayincilik Birimi ile
temasa gegebilirler. Thtiyag duyuldugunda Yayin
Kurulu'nun kendi i¢inde ¢6zemedigi konular icin
tarafsiz bir temsilci atanmaktadur. Itiraz ve gikayetler
i¢in karar verme siireglerinde nihai karar1 Bas Editor
verecektir.

Saglik Bilimlerinde Ileri Arastirmalar Dergisi her
makalenin https://dergipark.org.tr/tr/pub/sabiad
adresinden erigebileceginiz Telif Hakki Anlagmasi
Formu ile beraber gonderilmesini talep eder. Yazarlar,
basili ya da elektronik formatta yer alan resimler,
tablolar ya da diger her tiirlii igerik dahil daha 6nce
yayinlanmis bir alintiyr kullanirken telif hakk:
sahibinden izin almalidirlar. Bu konudaki yasal, mali
ve cezai sorumluluk yazar(lar)a aittir.

Dergide yayinlanan makalelerde ifade edilen goriisler
ve fikirler Saglik Bilimlerinde Tleri Aragtirmalar Dergisi,
Editor, Editor Yardimecilari, Yayin Kurulu ve Yayincrnin
degil, yazar(lar)in bakis agilarini yansitir. Editor, Editor
Yardimecilari, Yayin Kurulu ve Yayinci, bu gibi durumlar
icin hi¢bir sorumluluk ya da yiikiimlalik kabul
etmemektedir. Yayinlanan icerik ile ilgili tiim
sorumluluk yazarlara aittir.

Telif Hakkinda

Yazarlar Saglik Bilimlerinde Ileri Arastirmalar Dergisi
'nde yayinlanan ¢alismalarinin telif hakkina sahiptirler
ve caligmalar1 Creative Commons Atif-GayriTicari 4.0
Uluslararasi (CC BY-NC 4.0) olarak lisanshidir. Creative
Commons Atif-GayriTicari 4.0 Uluslararas: (CC BY-NC
4.0) lisansy, eserin ticari kullanim disinda her boyut ve
formatta paylagilmasina, kopyalanmasina, cogaltilmasina
ve orijinal esere uygun sekilde atifta bulunmak kayduiyla
yeniden diizenleme, doniistiirme ve eserin iizerine inga
etme dahil adapte edilmesine izin verir.

Makale Hazirlama

Makaleler, ICMJE-Recommendations for the Conduct,
Reporting, Editing and Publication of Scholarly Work
in Medical Journals (updated in December 2015 -
http://www.icmje.org/icmje-recommendations.pdf)
ile uyumlu olarak hazirlanmalidir. Randomize
caligmalar CONSORT, gozlemsel ¢alismalar STROBE,
tanisal degerli calismalar STARD, sistematik derleme

ve meta-analizler PRISMA, hayvan deneyli ¢caligmalar
ARRIVE ve randomize olmayan davranis ve halk
sagligiyla ilgili calismalar TREND kilavuzlarina
uyumlu olmalidir.

Makaleler sadece https://dergipark.org.tr/tr/pub/sabiad
adresinde yer alan derginin online makale yiikleme ve
degerlendirme sistemi tizerinden gonderilebilir. Farkli
mecralardan gonderilen makaleler degerlendirilmeye
alinmayacaktir.

Gonderilen makalelerin dergi yazim kurallarina
uygunlugu ilk olarak Yayincilik Birimi tarafindan
kontrol edilecek, derginin yazim kurallarina uygun
hazirlanmamigs makaleleri teknik diizeltme talepleri ile
birlikte yazarlarina geri génderilecektir.

Yazar(lar)in agagidakileri sunmalar gerekir:

Telif Haklar1 Formu

Kapak sayfas1: Gonderilen tiim makalelerle birlikte ayr1
bir kapak sayfas: da gonderilmelidir. Bu sayfada;

 Makalenin Tiirkge ve Ingilizce baglig1 ve 50 karakteri
ge¢meyen Tiirkce ve Ingilizce kisa bashg,

o Yazarlarin isimleri, kurumlari, egitim dereceleri ve
ORCID numaralar1

o Finansal destek bilgisi ve diger destek kaynaklar1
hakkinda detayl: bilgi,

o Sorumlu yazarin ismi, adresi, telefonu (cep telefonu
déhil), faks numarasi ve e-posta adresi,

o Makale hazirlama siirecine katkida bulunan ama
yazarlik kriterlerini karsilamayan bireylerle ilgili
bilgileri igermelidir.

Ozet: Editore Mektup tiiriindeki yazilar diginda kalan
tiim makalelerin Tiirkge ve Ingilizce 6zetleri olmalidir.
Ozgiin Arastirma makalelerinin 6zetleri “Amag”, “Gereg
ve Yontem”, “Bulgular” ve “Sonu¢” alt bagliklarini
icerecek bicimde hazirlanmalidir. Olgu sunumu ve
derleme tiiriindeki yazilarin Ozet boliimlerinde alt

basliklar yazilmamalidir.

Anahtar Sozciikler: Tiim makaleler en az 3 en fazla
6 anahtar kelimeyle birlikte gonderilmeli, anahtar
sozciikler 6zetin hemen altina yazilmalidir. Kisaltmalar
anahtar sozciik olarak kullanilmamalidir. Anahtar
sozciikler National Library of Medicine (NLM)
tarafindan hazirlanan Medical Subject Headings
(MeSH) veritabanindan segilmelidir.


https://dergipark.org.tr/tr/pub/sabiad
https://dergipark.org.tr/tr/journal/499/file-manager/15615/download
https://dergipark.org.tr/tr/journal/499/file-manager/15615/download
https://dergipark.org.tr/tr/pub/sabiad
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Makale Tiirleri

Ozgiin Arastirma: Ana metin; “Giris”, “Gereg ve
Yontem”, “Bulgular” ve “Tartisma” alt bagliklarindan

olugmalidir.

Ozgiin Aragtirmalarla ilgili sinirlandirmalar igin liitfen
Tablo 1'i inceleyiniz.

Sonucu desteklemek igin istatistiksel analiz genellikle
gereklidir. Istatistiksel analiz, tibbi dergilerdeki istatistik
verileri bildirme kurallarina gére yapilmalidir (Altman
DG, Gore SM, Gardner M]J, Pocock SJ. Statistical
guidelines for contributors to medical journals. Br Med
] 1983: 7; 1489-93). Istatiksel analiz ile ilgili bilgi, Gereg
ve Yontemler boliimii iginde ayr1 bir alt baslik olarak
yazilmali ve kullanilan yazilim kesinlikle
tanimlanmalidir.

Birimler, uluslararas1 birim sistemi olan International
System of Units (SI)’a uygun olarak hazirlanmalidir.

Editoryel Yorum: Dergide yayimlanan bir aragtirmanin,
o konunun uzmani olan veya iist diizeyde degerlendirme
yapan bir hakem tarafindan kisaca yorumlanmasi
amacini tagimaktadir. Yazar(lar), dergi tarafindan segilip
davet edilir. Ozet, anahtar s6zciik, tablo, sekil, resim ve
diger gorseller kullanilmaz.

Davetli Derleme: Konunun alaninda birikimi olan ve
bu birikimleri uluslararasi literatiire yayin ve atif say1st
olarak yansimis uzmanlar tarafindan hazirlanmus yazilar
degerlendirmeye alinir. Yazar(lar) dergi tarafindan da
davet edilebilir. Bir bilgi ya da konunun klinikte
kullanilmast i¢in vardig: son diizeyi anlatan, tartigan,
degerlendiren ve gelecekte yapilacak ¢aligmalara yon
veren bir diizeyde hazirlanmalidir. Ana metin; “Giris’,
“Klinik ve Arastirma Etkileri” ve “Sonu¢” béliimlerini
icermelidir. Derleme tiiriindeki yazilarla ilgili
kisitlamalar i¢in liitfen Tablo 1'i inceleyiniz.

Olgu Sunumu: Olgu sunumlari i¢in siurh sayida yer
ayrilmakta ve sadece ender goriilen, tan1 ve tedavisi giig

olan hastaliklarla ilgili, yeni bir yontemi tarif eden,
kitaplarda yer verilmeyen bilgiler yansitan, ilgi ¢ekici ve
ogretici ozelligi olan olgular yayina kabul edilmektedir.
Ana metin; “Giris’, “Olgu Sunumu’”, “Tartisma” ve Sonu¢”
alt bagliklarini icermelidir. Olgu Sunumlariyla ilgili
kisitlamalar icin liitfen Tablo 1’ inceleyiniz.

Editore Mektup: Yazar(lar), dergide daha 6nce yayinlanan
bir yazinin 6nemini, gézden kagan bir ayrintisini ya da
eksik kisimlarin tartigabilir. Ayrica derginin kapsamina
giren alanlarda okurlarn ilgisini ¢ekebilecek konular ve
ozellikle egitici olgular hakkinda da Editére Mektup
formatinda yazilar yayinlanabilir. Okuyucular da
yayinlanan yazilar hakkinda yorum formatinda Edit6re
Mektup yazilarini sunabilirler. Bu metinde, 6zet, anahtar
sozcik, tablo, sekil, resim ve diger gorseller kullanilmaz.
Ana metin alt bagliksiz olmalidir. Hakkinda mektup
yazilan yayina iliskin cilt, yil, sayy, sayfa numaralari, yaz1
baslig1 ve yazar(lar)in adlar1 agik bir sekilde belirtilmeli,
kaynak listesinde yazilmali ve metin icinde atifta
bulunulmalidir.

Tablolar

Tablolar ana dosyaya eklenmeli, kaynak listesi sonrasinda
sunulmali, ana metin igerisindeki gegis siralarina uygun
olarak numaralandirilmalidir. Tablolarin iizerinde
tanimlayic1 bir baslik yeralmali ve tablo igerisinde gegen
kisaltmalarin agilimlari tablo altina yazilmalidir. Tablolar
Microsoft Office Word dosyas: icinde “Tablo Ekle”
komutu kullanilarak hazirlanmali ve kolay okunabilir
sekilde diizenlenmelidir. Tablolarda sunulan veriler ana
metinde sunulan verilerin tekrar1 olmamali; verileri
destekleyici nitelikte olmalidur.

Resim ve Resim Altyazilari

Resimler, grafikler ve fotograflar (TIFF ya da JPEG
formatinda) ayr1 dosyalar halinde sisteme yiiklenmelidir.
Gorseller bir Word dosyasi dokiimani ya da ana metin
icerisinde sunulmamalidir. Alt birimlere ayrilan
gorseller oldugunda, alt birimler tek bir gorsel ierisinde
verilmemelidir. Her bir alt birim sisteme, ayr1 bir dosya
olarak yiiklenmelidir. Resimler alt birimleri belli etmek

Tablo 1: Makale tiirleri icin kisitlamalar
Makale tiirii Sozciik Ozet sozciik limiti Kaynak Tablo Resim limiti

limiti limiti limiti
Ozgiin 3500 250 (Alt basliklr) 50 6 7 ya da toplamda 15 resim
Arastirma
Davetli 5000 250 50 6 10 ya da toplamda 20 resim
Derleme
Olgu Sunumu 1000 200 15 Tablo yok 10 ya da toplamda 20 resim
Editore Mektup 500 Uygulanamaz 5 Tablo yok Resim yok
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amactyla etiketlenmemelidir (a, b, ¢ vb.). Resimlerde
altyazilar1 desteklemek i¢in kalin ve ince oklar, ok bast,
yildizlar, asteriksler ve benzer isaretler kullanilabilir.
Makalenin geri kalaninda oldugu gibi resimlerde kor
olmalidir. Bu sebeple, resimlerde yer alan Kisi ve kurum
bilgilerine kesinlikle yer verilmemelidir.. Gorsellerin
minimum ¢6zinirligd 300 DPI olmalidir.
Degerlendirme siirecindeki aksakliklar: 6nlemek i¢in
gonderilen tiim gorsellerin ¢oziintirligii net ve biiytik
boyutlu (minimum boyutlar 100x100 mm) olmalidur.
Resim altyazilari ana metnin sonunda yer almalidir.

Makale igerisinde gegen tiim kisaltmalar, ana metin ve
Ozette ayr1 ayr1 olmak tizere ilk kez kullanildiklar: yerde
agiklanarak kisaltma agiklamanin ardindan parantez
icerisinde verilmelidir.

Ana metin icerisinde cihaz, yazilim, ila¢ vb. tirtinlerden
bahsedildiginde tirtintin ismi, tireticisi, iretildigi sehir
ve iilke bilgisini iceren tiim bilgiler parantez i¢inde
verilmelidir; “Discovery St PET/CT scanner (General
Electric, Milwaukee, W1, USA)”.

Tim kaynaklar, tablolar ve resimlere ana metin
igerisinde uygun olan yerlere sirayla numara verilerek
atif yapilmalidur.

Ozgiin aragtirmalarin kisitlliliklari, engelleri ve
yetersizlikleri Sonug paragrafi oncesi “Tartigma’
boliimiinde yer almalidir.

Revizyonlar

Yazar(lar) makalelerin revizyon dosyalarini génderirken,
ana metin tizerinde yaptiklar1 degisiklikleri isaretlemeli,
ek olarak, hakemler tarafindan éne siiriilen 6nerilerle ilgili
notlarini1 “Hakemlere Cevap” dosyasinda gondermelidir.
Hakemlere Cevap dosyasinda her bir hakemin yorumunun
ardindan yazarin cevabi gelmeli ve degisikliklerin yapildig:
satir numaralar1 da ayrica belirtilmelidir. Revize edilen
makaleler karar mektubunu takip eden 30 giin icerisinde
dergiye gonderilmelidir. Makalenin revize versiyonu
belirtilen siire icerisinde yiiklenemezse, revizyon segenegi
iptal olabilir. Yazar(lar)in revizyon icin ek siireye ihtiyag
duymas1 durumunda uzatma taleplerini ilk 30 giin sona
ermeden dergiye iletmeleri gerekmektedir.

Yayina kabul edilen makaleler dil bilgisi, noktalama ve
bi¢im agisindan kontrol edilir. Yayin siireci tamamlanan
makaleler, yayin planina dahil edildikleri sayiyla
birlikte yayinlanmadan once erken ¢evrimici
formatinda dergi web sitesinde yayina alinir. Kabul
edilen makalelerin baskiya hazir PDF dosyalari
sorumlu yazarlara iletilir ve yayin onaylarinin 2 giin
icerisinde dergiye iletilmesi istenir.

Kaynaklar

Atif yapilirken en son ve en giincel yayinlar tercih
edilmelidir. Atif yapilan erken ¢evrimi¢i makalelerin
DOI numaralar1 mutlaka saglanmalidir. Kaynaklarin
dogrulugundan yazar(lar) sorumludur. Dergi
isimleri Index Medicus/Medline/PubMed’de yer alan
dergi kisaltmalari ile uyumlu olarak kisaltilmalidir.
Alt1 ya da daha az yazar oldugunda tim yazar
isimleri listelenmelidir. Eger 7 ya da daha fazla yazar
varsa ilk 6 yazar yazildiktan sonra “et al”
yazilmalidir. Ana metinde kaynaklara atif yapilirken
parantez i¢inde Arap rakamlar: kullanilmalidir.
Farkl: yayin tiirleri i¢in kaynak stilleri asagidaki
orneklerde sunulmustur:

Dergi makalesi: Blasco V, Colavolpe JC, Antonini F,
Zieleskiewicz L, Nafati C, Albanese J, et al. Long-term
outcome in kidney recipients from donors treated with
hydroxyethylstarch 130/0.4 and hydroxyethylstarch
200/0.6. Br ] Anaesth 2015;115(5):797-8.

Kitap boliimii: Sherry S. Detection of thrombi. In:
Strauss HE, Pitt B, James AE, editors. Cardiovascular
Medicine. St Louis: Mosby; 1974.p.273-85.

Tek yazarli kitap: Cohn PE Silent myocardial ischemia
and infarction. 3rd ed. New York: Marcel Dekker; 1993.

Yazar olarak edit6r(ler): Norman IJ, Redfern SJ, editors.
Mental health care for elderly people. New York:
Churchill Livingstone; 1996.

Toplantida sunulan yazi: Bengisson S. Sothemin BG.
Enforcement of data protection, privacy and security
in medical informatics. In: Lun KC, Degoulet P, Piemme
TE, Rienhoft O, editors. MEDINFO 92. Proceedings of
the 7th World Congress on Medical Informatics; 1992
Sept 6-10; Geneva, Switzerland. Amsterdam: North-
Holland; 1992.p.1561-5.

Bilimsel veya teknik rapor: Smith P. Golladay K.
Payment for durable medical equipment billed during
skilled nursing facility stays. Final report. Dallas (TX)
Dept. of Health and Human Services (US). Office of
Evaluation and Inspections: 1994 Oct. Report No:
HHSIGOE 169200860.

Tez: Kaplan SI. Post-hospital home health care: the
elderly access and utilization (dissertation). St. Louis
(MO): Washington Univ. 1995.

Yayina kabul edilmis ancak heniiz basilmamais yazilar:
Leshner AI. Molecular mechanisms of cocaine
addiction. N Engl ] Med In press 1997.
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Erken Cevrimigi Yayin: Aksu HU, Ertiirk M, Gil M,
Uslu N. Successful treatment of a patient with pulmonary
embolism and biatrial thrombus. Anadolu Kardiyol
Derg 2012 Dec 26. doi: 10.5152/akd.2013.062. [Epub
ahead of print]

Elektronik formatta yayinlanan yazi: Morse SS.
Factors in the emergence of infectious diseases. Emerg
Infect Dis (serial online) 1995 Jan-Mar (cited 1996 June
5): 1(1): (24 screens). Available from: URL: http:/ www.
cdc.gov/ncidodIEID/cid.htm.

Son Kontrol Listesi

e Editore mektup
o Makalenin tiirii
o Bagka bir dergiye gonderilmemis oldugu
bilgisi
o Sponsor veya ticari bir firma ile iligkisi (varsa
belirtiniz)
o Istatistik kontroliiniin yapildig1 (arastirma
makaleleri i¢in)
o Kaynaklarin NLM referans sistemine gore
belirtildigi
e Yazar Formu
o Telif Hakki Anlagmasi Formu

Makale kapak sayfasi

o Makalenin kategorisi

o Makalenin Tiirkge ve Ingilizce baghig

o Makalenin Tiirkge ve Ingilizce kisa baglig

°  Yazarlarin ismi soyads, unvanlari ve bagli olduklari
kurumlar ({iniversite ve fakiilte bilgisinden sonra
sehir ve tlke bilgisi de yer almalidir), e-posta
adresleri

o Sorumlu yazarin e-posta adresi, agik yazigma
adresi, is telefonu, GSM, faks no’su

o Tum yazarlarin ORCID’leri
Makale ana metin dosyasinda olmasi gerekenler

o Makalenin Tiirkge ve Ingilizce baghg:

o

Ozetler 250 kelime Tiirkge ve 250 kelime 1ngi1izce,
(olgu sunumlarinda 6zet 200 kelime Tiirkge ve
200 kelime Ingilizce)

o Anahtar Kelimeler: 3 -6 Tiirkge ve 3 -6 Ingilizce
o Makale ana metin boliimleri

o Kaynaklar

o Tesekkiir (varsa belirtiniz)

o Tablolar-Resimler, Sekiller (baglik, tanim ve alt
yazilariyla)


http://www.cdc.gov/ncidodlElD/cid.htm
http://www.cdc.gov/ncidodlElD/cid.htm
http://cdn.istanbul.edu.tr/FileHandler2.ashx?f=yazar-formu_istanbul-tip-fakultesi-dergisi_637075918679027861.docx
http://cdn.istanbul.edu.tr/FileHandler2.ashx?f=itf_telifhakkianlasmasiformu.doc
http://cdn.istanbul.edu.tr/FileHandler2.ashx?f=kapaksayfasijmedguncel.docx
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Aims and Scope
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is an international, scientific, open access periodical
published in accordance with independent, unbiased,
and double-blinded peer-review principles. The journal
is the official publication of Institute of Health Sciences
of Istanbul University and it is published every 4 months
on February, June, and October. The publication
languages of the journal are Turkish and English.

Journal of Advanced Research in Health
Sciences (JARHS) aims to contribute to the literature
by publishing manuscripts at the highest scientific level
on all fields of medicine. The journal publishes original
experimental and clinical research articles, reports of
rare cases, reviews that contain sufficient amount of
source data conveying the experiences of experts in a
particular field, and letters to the editors as well as brief
reports on a recently established method or technique
or preliminary results of original studies related to all
disciplines of medicine from all countries.

Editorial Policies and Peer Review Process

The editorial and publication processes of the journal
are shaped in accordance with the guidelines of the
International Council of Medical Journal Editors
(ICMJE), the World Association of Medical Editors
(WAME), the Council of Science Editors (CSE), the
Committee on Publication Ethics (COPE), the European
Association of Science Editors (EASE), and National
Information Standards Organization (NISO). The
journal conforms to the Principles of Transparency and
Best Practice in Scholarly Publishing (doaj.org/
bestpractice).

Originality, high scientific quality, and citation potential
are the most important criteria for a manuscript to be
accepted for publication. Manuscripts submitted for
evaluation should not have been previously presented
or already published in an electronic or printed medium.
The journal should be informed of manuscripts that
have been submitted to another journal for evaluation
and rejected for publication. The submission of previous
reviewer reports will expedite the evaluation process.
Manuscripts that have been presented in a meeting
should be submitted with detailed information on the
organization, including the name, date, and location of
the organization.

Manuscripts submitted to Journal of Advanced Research
in Health Sciences will go through a double-blind peer-
review process. Each submission will be reviewed by at
least two external, independent peer reviewers who are

experts in their fields in order to ensure an unbiased
evaluation process. The editorial board will invite an
external and independent editor to manage the
evaluation processes of manuscripts submitted by
editors or by the editorial board members of the journal.
The Editor in Chief is the final authority in the decision-
making process for all submissions.

An approval of research protocols by the Ethics
Committee in accordance with international agreements
(World Medical Association Declaration of Helsinki
“Ethical Principles for Medical Research Involving
Human Subjects,” amended in October 2013, www.
wma.net) is required for experimental, clinical, and drug
studies and for some case reports. If required, ethics
committee reports or an equivalent official document
will be requested from the author(s). For manuscripts
concerning experimental research on humans, a
statement should be included that shows that written
informed consent of patients and volunteers was
obtained following a detailed explanation of the
procedures that they may undergo. For studies carried
out on animals, the measures taken to prevent pain and
suffering of the animals should be stated clearly.
Information on patient consent, the name of the ethics
committee, and the ethics committee approval number
should also be stated in the Materials and Methods
section of the manuscript. It is the author(s)’
responsibility to carefully protect the patients’
anonymity. For photographs that may reveal the identity
of the patients, signed releases of the patient or of their
legal representative should be enclosed.

All submissions are screened by a similarity detection
software (iThenticate by CrossCheck).

In the event of alleged or suspected research misconduct,
e.g., plagiarism, citation manipulation, and data
falsification/fabrication, the Editorial Board will follow
and act in accordance with COPE guidelines.

Each individual listed as an author should fulfill the
authorship criteria recommended by the International
Committee of Medical Journal Editors

(ICMJE - www.icmje.org). The ICMJE recommends that
authorship be based on the following 4 criteria:

1. Substantial contributions to the conception or
design of the work; or the acquisition, analysis, or
interpretation of data for the work; AND

2. Drafting the work or revising it critically for
important intellectual content; AND



INFORMATION FOR AUTHORS OF JOURNAL OF ADVANCED RESEARCH IN HEALTH SCIENCES

3. Final approval of the version to be published; AND

4. Agreement to be accountable for all aspects of the
work in ensuring that questions related to the
accuracy or integrity of any part of the work are
appropriately investigated and resolved.

In addition to being accountable for the parts of the work
he/she has done, an author should be able to identify
which co-authors are responsible for specific other parts
of the work. In addition, authors should have confidence
in the integrity of the contributions of their co-authors.

All those designated as authors should meet all four
criteria for authorship, and all who meet the four criteria
should be identified as authors. Those who do not meet
all four criteria should be acknowledged in the title page
of the manuscript.

The Editorial Board of the journal handles all appeal and
complaint cases within the scope of COPE guidelines. In
such cases, authors should get in direct contact with the
editorial office regarding their appeals and complaints.
When needed, an ombudsperson may be assigned to
resolve cases that cannot be resolved internally. The
Editor in Chief is the final authority in the decision-
making process for all appeals and complaints.

Journal of Advanced Research in Health Sciences
requires each submission to be accompanied by a
Copyright Transfer Form (available for download at
https://dergipark.org.tr/en/pub/sabiad). When using
previously published content, including figures, tables,
or any other material in both print and electronic
formats, authors must obtain permission from the
copyright holder. Legal, financial and criminal liabilities
in this regard belong to the author(s).

Statements or opinions expressed in the manuscripts
published in Journal of Advanced Research in Health
Sciences reflect the views of the author(s) and not the
opinions of the editors, the editorial board, or the
publisher; the editors, the editorial board, and the
publisher disclaim any responsibility or liability for such
materials. The final responsibility in regard to the
published content rests with the authors.

Copyright Notice

Authors publishing with Journal of Advanced Research
in Health Sciences retain the copyright to their work,
licensing it under the Creative Commons Attribution-
NonCommercial 4.0 International (CC BY-NC 4.0)
license that gives permission to copy and redistribute
the material in any medium or format other than

commercial purposes as well as remix, transform and
build upon the material by providing appropriate credit
to the original work.

Manuscript Preparation

The manuscripts should be prepared in accordance with
ICMJE-Recommendations for the Conduct, Reporting,
Editing, and Publication of Scholarly Work in Medical
Journals (updated in December 2015 - http://www.
icmje.org/icmje-recommendations.pdf). Author(s) are
required to prepare manuscripts in accordance with the
CONSORT guidelines for randomized research studies,
STROBE guidelines for observational original research
studies, STARD guidelines for studies on diagnostic
accuracy, PRISMA guidelines for systematic reviews
and meta-analysis, ARRIVE guidelines for experimental
animal studies, and TREND guidelines for non-
randomized public behavior.

Manuscripts can only be submitted through the journal’s
online manuscript submission and evaluation system,
available at https://dergipark.org.tr/tr/pub/sabiad
Manuscripts submitted via any other medium will not
be evaluated.

Manuscripts submitted to the journal will first go
through a technical evaluation process where the
editorial office staff will ensure that the manuscript has
been prepared and submitted in accordance with the
journal’s guidelines. Submissions that do not conform
to the journal’s guidelines will be returned to the
submitting author with technical correction requests.

Author(s) are required to submit the following:
o Copyright Transfer Form,

Title page: A separate title page should be submitted
with all submissions and this page should include:

o The full title of the manuscript as well as a short title
(running head) of no more than 50 characters,

« Name(s), affiliations, highest academic degree(s) and
ORCID ID(s) of the author(s),

« Grant information and detailed information on the
other sources of support,

« Name, address, telephone (including the mobile phone
number) and fax numbers, and email address of the
corresponding author,

« Acknowledgment of the individuals who contributed
to the preparation of the manuscript but who do not
fulfil the authorship criteria.


https://dergipark.org.tr/en/pub/sabiad
https://dergipark.org.tr/tr/pub/sabiad

INFORMATION FOR AUTHORS OF JOURNAL OF ADVANCED RESEARCH IN HEALTH SCIENCES

Abstract: A Turkish and an English abstract should be
submitted with all submissions except for Letters to the
Editor. Submitting a Turkish abstract is not compulsory
for international authors. The abstract of Original
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in the evaluation process, all submitted figures should
be clear in resolution and large in size (minimum
dimensions: 100 x 100 mm). Figure legends should be
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