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Editorden

Merhaba,

IGUSABDER’de yetkili kurullarimizin almis oldugu karar geregi 01.05.2024 tarihinden
itibaren Tiirkce makale kabul edilmeyecektir. Amlan tarihten itibaren Ingilizce yazilmis
ve Tiirkce Ozet iceren makaleler kabul edilmeye baslanacaktir. 01.05.2024 tarihine
kadar Tiirkce olarak gonderilen ve beklemede olan makalelerin igslemleri bugiine kadar
oldugu gibi TR Dizin ve Dergi yazim kurallarina uygun olarak siirdiiriilecek, Tiirkce-
Ingilizce makaleler ile Dergimiz cikarllmaya devam edilecektir. Tiirkce makalelerin
yaymm Dbittikten sonra Dergimiz tiimii ile Ingilizce makaleler ile yaymnlanmaya

baslayacaktir.

Diinya genelindeki iiniversitelerin sosyal, bilimsel etkisini ve yenilik¢iligini Olcen
“SCImago University Rankings 2024” sonuclar1 aciklandi. Universitelerin arastirma,
inovasyon ve toplumsal etki a¢isindan performansim olgerek, iiniversiteler hakkinda
genel bir fikir vermeyi amaclayan SCImago University Ranking; bir {iniversitenin
egitim kalitesi, etkililigi ve prestiji hakkinda 6grencilerin bilgi edinmelerine yardimci
oluyor. “Diinya Universitesi” vizyonuyla ilerleyen Istanbul Gelisim Universitesi (IGU),
ogrencilerine yonelik yaptigi calismalar ve sagladigi olanaklar ile dikkat cekerken;
SCImago University Rankings 2024 sonuclarinda farkhi alanlarda aldigi derecelerle
basarisin1 bir kez daha kanitladi. Tiirkiye iiniversiteleri arasinda IGU tiim alanlarda
25’inci, arastirma alaninda 5’inci olurken; Ekonomi, Ekonometri ve Finans'ta 2’nci,
Cevre Bilimi'nde 4’iincii, Isletme, Yonetim ve Muhasebe’de 7'nci, Enerji'de 8’inci,

Sosyal Bilimler’de 13’iincili ve Miihendislik’te 14’tincii sirada yer alda.

Bir toplumun medeni yapisi diisiincelerin, arastirmalarin derinligi ve yapilan yayimnlarin
iceriginin gercekligidir. Toplumun medeni yapisina katkida bulunan tiim yazarlarimiza,
okurlarimiza, hakemlerimize ve ekipte yer alan calisma arkadaslarima tesekkiir ediyor,

bir sonraki sayimizda bulusmak dilegiyle saygilarimi1 sunuyorum.

Hosca kalin.

Dr. Ogr. Uyesi A. Yiiksel BARUT
Editor



From the Editor

Greetings,

According to the decision taken by the authorized committees of IGUSABDER, Turkish
articles will not be accepted as of 01/05/2024. Starting from the mentioned date,
articles written in English and containing Turkish abstracts will be accepted. The
processing of articles submitted in Turkish before 01/05/2024 and pending will
continue as before, in accordance with TUBITAK ULAKBIM TR Index and Journal
Writing Rules, the journal will continue to be published with articles in both Turkish
and English. After the publication of Turkish articles, the journal will be published
entirely with English articles.

The results of the 'SCImago University Rankings 2024, which measure the social and
scientific impact, and innovation of universities worldwide, have been announced. The
SCImago University Ranking aims to provide a general idea about universities by
measuring their performance in research, innovation, and societal impact. It helps
students to gain information about a university's quality of education, effectiveness,
and prestige. Advancing with the vision of being a 'World University', Istanbul Gelisim
University (IGU) draws attention with its efforts for students and the opportunities it
provides. In the SCImago University Rankings 2024, the university once again proved
its success by achieving rankings in various fields. Among Turkish universities, IGU
ranked 25th in all fields and 5th in research, while ranking 2nd place in Economics,
Econometrics and Finance, 4th in Environmental Sciences, 7th in Business,
Management and Accounting, 8th in Energy, 13th in Social Sciences, and 14th in

Engineering.

The civilized structure of a society lies in the depth of its thoughts and research, and the
truthfulness of the contents of its publications. I thank all our authors, readers,
reviewers, and colleagues who contribute to the civilized structure of our society. I look

forward to meeting you in our next issue and extend my gratitude.
Sincerely yours,
Asst. Professor A. Yiiksel BARUT

Editor

xi
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Hemsirelik Ogrencilerinin S6zel Sunumlarini Degerlendirme Olceginin

Tiirkce Gecerlilik ve Giivenilirligi

Hasan EVCIMEN®, Sonay BILGIN™*

Oz
Amag: Bu aragtirmanin amaci, hemsgirelik 6grencilerinin s6zel sunumlarini degerlendirme 6lgeginin Tiirkge

gecerlilik ve giivenilirliginin yapilmasidir.

Yontem: Metodolojik tipte yiiriitiilen bu arastirma Tiirkiye’nin dogusunda yer alan bir iiniversitedeki 322
hemsirelik 6grencisi ile 10.12.2022-20.02.2023 tarihleri arasinda yapilmistir. Verilerin toplanmasinda
kisisel bilgi formu ve Sézel Sunum Degerlendirme Olcegi kullanilmigtir. Olcegin yap: gecerliligi icin sirasiyla;
aciklayic1 ve dogrulayicl faktdr analizlerinin yam sira yakinsak ve iraksak gecerlilik analizi yapilmistir. Olgek
giivenilirligi icin i¢ tutarlilik katsayisi, madde toplam korelasyonu ve smif igi korelasyon katsayisi

kullanilmigtir.

Bulgular: Olcegin dil ve kapsam gecerliligini sagladig1 saptanmistir. Yapilan aciklayic: faktor analizine gore
dlcegin iic alt boyuttan olustugu saptanmustir. Olcege ait faktdr yiiklerinin 0,628-0,879 arasinda oldugu
belirlenmistir. Faktor yapisinin dogrulanmast i¢in yapilan dogrulayic1 faktor analizinde {i¢ faktorlii yapiya
ait uyum indekslerinin kabul edilebilir degerlerde oldugu saptanmustir. Olcege ait cronbach alfa i¢ tutarlilik

katsayisinin 0,90 oldugu ve sinif ici korelasyon katsayisinin ise 0,82 oldugu saptanmistur.

Sonuc: Hemsirelik 6grencilerinin sozel sunum degerlendirme 6lgeginin Tiirkee gegerlilik ve giivenilirligi

sagladig1 saptanmigtir.
Anahtar Sozciikler: Gecerlilik, giivenilirlik, hemsirelik, 6grenci, s6zel sunum.

The Turkish Validity and Reliability of the Scale for Evaluating Verbal Presentations of
Nursing Students

Abstract

Aim: The aim of this study was to determine the Turkish validity and reliability of the scale for evaluating

nursing students' oral presentations.

Ozgiin Arastirma Makalesi (Original Research Article)

Gelis / Received: 11.12.2023 & Kabul / Accepted: 05.03.2024

DOI: https://doi.org/10.38079/igusabder.1403310
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Method: This methodological study was conducted with 322 nursing students at a university in eastern
Turkey between 10.12.2022-20.02.2023. Personal information form and Oral Presentation Evaluation Scale
were used to collect the data. For the construct validity of the scale, explanatory and confirmatory factor
analyses as well as convergent and divergent validity analyses were performed, respectively. Internal
consistency coefficient, item-total correlation and intraclass correlation coefficient were used for scale

reliability.

Results: It was found that the scale met the language and content validity. According to the explanatory
factor analysis, it was determined that the scale consisted of three sub-dimensions. The factor loadings of
the scale were found to be between 0.628-0.879. In the confirmatory factor analysis conducted to verify the
factor structure, it was determined that the fit indices of the three-factor structure were at acceptable values.
Cronbach's alpha internal consistency coefficient was 0.90 and the intraclass correlation coefficient was

0.82.

Conclusion: It was determined that the Turkish validity and reliability of the oral presentation evaluation

scale of nursing students was provided.

Keywords: Validity, reliability, nursing, student, oral presentation.

Giris

Iletisim; bireylerin bilgi, fikir, deneyim ve duygularinin aktarilmasi olarak
tammlanmaktadir'. Insanlara hizmet saglayan mesleklerde iletisim oldukca énemlidir.
Etkili iletisim, odak noktasi insanlara bakim veren saghk profesyonelleri icin 6nemli bir
beceri olarak goriilmektedir2. Hemsirelerin saglik profesyonelleri arasinda hastalarla en
fazla etkilesim icinde olan meslek grubu oldugu belirtilmektedir:. Hemsirelerin
hastalarim holistik saglik anlayis1 dogrultusunda degerlendirirken iletisim becerilerini
kullanmalar1 gerektigi belirtilmektedirs. Toplumun tiim kesimlerine bakim hizmeti
sunulmas1 calismalarinda yer alan hemsirelik Ogrencilerinin de iletisimi etkili
kullanmalar1 gerekmektedir4. Etkili profesyonel iletisimin 6gretilmesi, gelecekteki saglik
hizmeti saglayicilarinin hazirlanmasi, yanhs iletisimin en aza indirilmesi ya da ortadan
kaldirilmas: ve kaliteli bakim sunulmasi i¢in kritik 6nemdedirs. Deneysel ¢alismalarin
ortaya koydugu baz1 kanitlara gore saglik bakim hizmeti saglayicilarinin kendilerini
hastalara kars1 ifade edememesi/yanls iletisimde bulunmalarindan kaynakh tedaviye
uyumda giicliik yasanmasi, saglik problemlerinin yanhs anlasilmasi, yetersiz bakim
verilmesine neden olmaktadir®. Saglik profesyonellerinin topluma doniik mesajlarini
aktarmada sozel sunum becerilerinin yeterli olmasi gerekmektedir. Hastalarla daha fazla
vakit geciren hemsirelerin sozlii sunum yapma becerilerini gelistirmelerinin bir

gereklilik oldugu bildirilmektedir?. Hemsgirelerin s6zel sunum becerilerinin gii¢lii olmasi
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hasta-hemsire iligkisinin kalitesini arttirmakla birlikte ayn1 zamanda liderlik, terfi ve
mesleki gelisime de katki sunacaktir!. Hemsgirelik ogrencilerinin yalniz klinik
uygulamalarinda degil aym1 zamanda egitim ve sosyal ortamlarinda da etkili iletisim

becerilerine sahip olmalar gerekmektedirz.

Hemsirelik egitim miifredatinin 6nemli bir parcasi da Ogrencilere toplumun saglik
sorunlar1 ile ilgili sozel sunumlar yaptirmaktir. Soézel sunum becerisinin
degerlendirilmesine yonelik 6l¢iim aracinin eksik olmasi hangi becerilerin gelistirilmesi
noktasinda yardimci olacagi diisiiniilmektedir. Tiirkiye’de hemsirelik ogrencilerinin
sozel sunum becerilerini degerlendiren bir ol¢ek bulunmamaktadir. Bu kapsamda
Chiang ve ark. tarafindan gelistirilen hemsirelik 6grencilerinde Soézel Sunum

Degerlendirme Olcegini (SSDO) Tiirkceye uyarlanmasina ihtiyac duyulmaktadir.

Bu calismanin amaci hemsirelik 6grencilerinin s6zel sunum becerilerini degerlendirmek

icin SSDO’niin Tiirkceye uyarlanmasidir.

Arastirmanin Hipotezleri:

H,: SSDO’niin Tiirkce versiyonu gecerli bir 6lciim aracidir.
H.: SSDO’niin Tiirkce versiyonu giivenilir bir 6lciim aracidir.
Gerec ve Yontem

Arastirmanin Amaci ve Tiirii

Bu arastirma hemsirelik 6grencilerinin s6zel sunum becerilerini degerlendirmek icin
gelistirilen SSDO’niin  Tiirkce gecerlilik giivenilirliginin belirlenmesi amaciyla

metodolojik tipte yapilmistir.
Arastirmanin Evren ve Orneklemi

Bu arastirma Tiirkiye’'nin dogusundaki bir tiniversitenin hemsirelik ogrencileri ile
yapildi. Olcek gelistirme ve uyarlama calismalarinda madde sayisinin 5-10 kat1 katilimel
olmasinin yeterli olacag: belirtilmektedirs. Ote yandan 6lcek uyarlama calismalarinda
faktor yapisinin belirlenmesinde 300 sayisinin yeterli olacag1 belirtilmektedirto:t.
Hemsirelik 1. Sinif 6grencileri ¢calismanin diginda tutuldu. Bu ¢alisma 322 6grenci ile

yapilmigtir.
Verilerin Toplanmasi ve Analizi

Veriler 10.12.2022-20.02.2023 tarihleri arasinda yliz yiize gortisme teknigi kullanmilarak

anket yoluyla toplanmistir. Verilerin toplanmasinda;
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1. asamada dil gecerliliginin saglanmasina yonelik 3 uzman dil bilimci tarafindan

SSDO'niin ceviri- ters ceviri siireci yapilmistir.

2. asamada SSDO’niin kapsam gecerliliginin belirlenmesinde uzman paneline

bagvuruldu. Davis teknigi kullanilarak kapsam gecerlilik indeksi saptanmistir.

3. asamada SSDO’ye ait maddelerin okuma-anlasilabilirligini belirlemeye yonelik pilot

caligma yapilmgtir.

4. asamada yapi gecerliligi ve giivenilirligine yonelik veri toplama islemi yapilmistir.
Veri Toplama Araclar:

Verilerin toplanmasinda kisisel bilgi formu ve SSDO kullamlmustr.

Kisisel bilgi formu

Ogrencilerin yas, cinsiyet, sinif, gelir durumu, anne ve baba egitim durumlarinin yer

aldig1 formdur.
S6zel Sunum Degerlendirme Olcegi

Hemsirelik 6grencilerinin kendi kendilerine s6zel sunum becerilerini degerlendirmek
amaciyla Chiang ve ark. tarafindan gelistirilmistir. SSDO Likert 5 tipte, 15 madde ve ii¢
alt boyuttan olusmaktadir. Alt boyutlar sirasiyla icerik dogrulugu (7 madde), etkili
iletisim (5 madde) ve konusmanin netligi (3 madde) seklindedir. Orjinal olcege ait
cronbach alfa katsayisi 0.94 olarak bulunmusturs. Bu arastirmada ise 6lcegin cronbach

alfa katsayis1 0.90 bulunmustur.
Verilerin Analizi

Verilerin analizinde SPSS 25 ve AMOS 21 programlar1 kullanilmistir. Verilerin normal
dagilima uygunluklarinmi belirlemek i¢in basiklik ¢carpiklik, Kolmogorov-Smirnov testi, Q-
Q plot ve P-P plot bakilmistir. Verilerin normal dagildigi saptanmistir. Verilerin
tamimlayic1 analizinde sayi, ylizde ve ortalama kullanilmistir. Arastirma ornekleminin
faktor analizine uygunlugunu belirlenmesinde Kaiser Meier Olkin testi ve Bartlett
kiiresellik testi kullanilmistir. Gegerliligi i¢in faktor yapisinin belirlenmesinde acimlayici
faktor analizi ve dogrulayici faktor analizi kullamlmigtir. Dogrulayici faktor analizinde
olusan model ki kare/serbestlik derecesi (x2/df), Root Mean Square Error of
Approximation (RMSEA), Comperative Fit Index (CFI), Goodness of Fit Index (GFI),
Adjusted Goodness of Fit Index (AGFI), Standardized Root Mean Square Residual
(SRMR), Turker-Lewis Index (TLI), Incremental Fit Index (IFI) ile degerlendirilmistir.
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Yakinsak gecerliligi Composit Reliability (CR) ve Average Variance Extracted (AVE);
iraksak gecerlilik i¢in Maksimum Shared Variance (MSV) ve Average Shared Variance
(ASV) kullanilmistir. Giivenilirlik icin ise Cronbach alfa i¢ tutarhlik katsayisi, madde
toplam korelasyonlar1 ve test-tekrar test igin smifi¢i korelasyon katsayis1 (SKK)

kullanilmigtir.
Arastirmanin Stmirhhiklar:

Aragtirmanin  bir ildeki hemsirelik 6grencileri ile yapilmasi ve sonuglarinin

genellenebilmesi sinirhilik olarak goriilmektedir.
Arastirmanin Etik Yonii

Arastirma oncesi Olcegi gelistiren Chiang’dan izin alinmigtir. Ayrica Mus Alparslan
Universitesi Bilimsel Arastirmalar ve Yaym FEtigi Kurulundan izin alinmistir
(12.10.2022/10-41). Arastirma oncesi katilimcilarin bilgilendirilmis goniillii olurlar:

alinmistir. Arastirmanin tiim siireglerinde Helsinki Deklarasyonu ilkelerine uyulmustur.
Olcegin Ceviri Siireci

Olcegin ceviri siirecinde Ingilizce ve Tiirkceyi iyi bilen bagimsiz calisan 3 farkli uzman
gorev almistir. Once orijinal 6lcegin Tiirkceye cevirisi, ardindan 6lcegin tekrar orijinal
dili olan Ingilizceye geri cevirisi yapilmistir. Anlam farkliiklarinin olup olmadig
uzmanlar tarafindan incelenmistir. Olcegin maddelerinin okunabilirligi, anlasihrhg: ve
cevaplama siiresinin belirlenmesi icin Tiirkge cevirisi 20 hemsirelik 6grencisi iizerinde
pilot calisma yapilmistir. Pilot calismaya katilan Ogrenciler veri toplamaya dahil

edilmemistir.
Bulgular
Demografik Ozelliklere iliskin Bulgular

Arastirmaya katilanlarin yas ortalamasi 20,45+1,61 yildir. Ogrencilerin %66,1°i kadin,
%39,8’1 2.smif, %56,2’sinin aile gelir durumunun zayif oldugu, %47,8’inin annesinin

ilkokul mezunu ve %52,2’sinin babasinin ilkokul mezunu oldugu bulunmustur (Tablo 1).
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Tablo 1. Katilimcilarin demografik ozellikleri (N:322)

Ozellikler n %

Yas ortalamasi (ort+SS) (y11) 20,45+1,61 (19-25)
Cinsiyet

Erkek 109 33,9
Kadin 213 66,1
Sif

2. 128 39,8

3. 106 32,9

4. 88 27,3

Aile gelir durumu

Zayif 181 56,2
Orta 116 36
Iyi 25 7,8

Anne egitim durumu

Okuryazar degil 1 0,3
Okuryazar 83 25,8
ilkokul 154 47,8
Ortaokul 62 19,3
Lise 19 59
Universite 3 0,9

Baba egitim durumu

Okuryazar degil 2 0,6
Okuryazar 19 5,9
ilkokul 168 52,2
Ortaokul 93 28,9
Lise 32 9,9
Universite 8 2,5
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Kapsam Gecerliligine iliskin Bulgular

Olcegin ceviri siireci bittikten sonra olcek maddelerinin kapsam gecerliliklerinin
belirlenmesi icin kapsam gecerliligi yapilmstir. Olcegin kapsam gecerliliginin
belirlenmesinde Davis teknigi kullanildi. Bu kapsamda 6 hemsirelik 6gretim iiyesine
kapsam gecerliligi icin hazirlanan form gonderilmistir. Uzmanlardan gelen

degerlendirme sonrasi kapsam gecerlilik indeksinin 0,92 oldugu gozlemlenmistir.
Gecerlilige iliskin Bulgular

Olcegin faktor analizine uygun 6rnekleme sahip oldugunu belirlemek icin yapilan Kaiser
Meier Olkin testi ve Bartlett kiiresellik testi uygulanmis ve sonuclar calismanin 6rneklem
sayisinin faktor analizi icin yeterli oldugu goriilmiistiir (Tablo 2). SSDO ‘niin faktor
yapisiin belirlenmesinde aciklayici faktor analizi kullamilmistir. Agiklayicr faktor analizi
sonucuna gére SSDO niin Tiirkce versiyonunun orijinal 6lcekte oldugu gibi 3 faktorlii bir
yapiya sahip oldugu goriilmiistiir (Sekil 1). Olcege iliskin faktér yiiklerinin 0.628-0.879
arasinda degistigi goriilmiistiir. Bu faktorler sirasiyla icerigin dogrulugu (7 madde), etkili
iletisim (5 madde) ve konusmanin netligi (3 madde) seklindedir. Olcegin 3 faktorlii
yapisinin % 66.04’lik aciklanan varyansa sahip oldugu bulunmustur (Tablo 2).
Aciklayicr faktor analizi sonucu ortaya cikan 3 faktorlii yapiy test etmek icin dogrulayici

faktor analizi kullanilmigtir.

Tablo 2. SSDO’ye ait acimlayici faktdr analizi bulgular

Faktor yiikii

Madde Ortalama (SS) | Icerik dogrulugu | Etkili iletisim | Konusmanin netligi
M1 4,02 (0,69) 0,813

M2 3,92 (0,75) 0,665

M3 3,86 (0,83) 0,688

M4 3,78 (0,85) 0,720

M5 3,96 (0,76) 0,737

M6 3,84 (0,81) 0,757

M7y 3,91 (0,68) 0,879

M8 3,89 (0,86) 0,638

Mo 3,84 (0,85) 0,808

M 1o 3,89 (0,92) 0,628

H. EVCIMEN, S. BILGIN



IGUSABDER, 22 (2024): 1-14.

M 11 3,69 (0,99) 0,841
Mi12 3,77 (0,91) 0,858
M13 3,89 (0,83) 0,739
M4 3,75 (0,92) 0,748
M 15 3,66 (0,96) 0,817
Ozdeger 6,748 1,698 1,460
Aciklanan varyans % 29,63 %22,59 %13,80
Kiimiilatif varyans %29,63 %52,23 %66,04
Kaiser Meier Olkin 0,862
Bartlett’s Test of Sphericity Chi square: 2974,19

df: 105

p: 0,000

Sekil 1. SSDO’ye ait scree plot grafigi

Scree Plot

Eigenvalue

o =

1 2 3 4 5 5 T 8 <] 10 11 12 12 14 15

Component Number

Dogrulayic1 faktor analizine iligkin kurulan 3 faktorli modele ait x2/df, RMSEA, GFI,
TLI ve SRMR indesklerinin kabul edilebilir uyumda olduklar1 AGFI, CFI ve IFI
indekslerinin ise miikemmel uyuma sahip olduklar1 saptanmistir:2 (Tablo 3). Dogrulayici

faktor analizine iligkin yol diyagram sekil 2 de sunuldu (Sekil 2).
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Tablo 3. SSDO’ye ait dogrulayic: faktor analizi model uyum indeksleri

Uyum Miikemmel uyum | Kabul edilebilir uyum | SSDO
indeskleri

x2/df o< x2/df<2 2< x2/df<3 2,664
RMSEA 0<RMSEA<0,05 0,05<RMSEA<0,08 0,072
AGFI 0,90<AGFI<1 0,85<AGFI<0,90 0,901
GFI 0,95<GFI<1 0,90<GFI<0,95 0,921
CFI 0,95<CFI<1 0,90<CFI<0,95 0,952
IFI 0,95<IFI<1 0,90<IFI<0,95 0,952
TLI 0,95<TLI<1 0,90<TLI<0,95 0,940
SRMR 0<SRMR<0,05 0,05<SRMR<0,10 0,054

Sekil 2. SSDO’ye ait path diyagrami
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Olcegin yakinsak gecerliligini belirlemek amaciyla standardize faktor yiikleri
kullanilarak Composite Reliability (CR) degerleri ve Average Variance Extracted (AVE)
kullamlmstir. Olcegin maddelerinin faktorler iliskisini belirleyen CR degerlerinin 0,72-
0,91 arasinda oldugu ve AVE degerlerinin ise 0,48-0,54 arasinda oldugu saptanmistir.
Olcegin 1raksak gecerliligini belirlemek icin yapilan analizde MSV ve ASV degerlerine
bakilmistir. Buna gore SSDO’ ye ait MSV degerlerinin (0,18-0,31) arasinda oldugu ASV

E
o

arikdogrulug

etkiliiletigim

onusmanetlig)

degerlerinin ise (0,14-0,24) arasinda oldugu saptanmistir (Tablo 4).
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Tablo 4. SSDO’ye ait yakinsak 1raksak gecerlilik ve faktorler arasi korelasyon degerleri

Alt boyut CR | AVE | MSV | ASV Korelasyon

1 2 3
ic;erik dogrulugu (1) | 0,91 | 0,53 | 0,31 | 0,24 | 1 0,563% | 0,427*
Etkili iletisim (2) 0,85 | 0,54 | 0,31 | 0,20 | 0,563% | 1 0,332*
Konusma netligi (3) | 0,72 | 0,48 | 0,18 | 0,14 | 0,427* | 0,332 |1

*p<0,01
Giivenilirlige iliskin Bulgular

Olcegin giivenilirligi icin Cronbach alfa ic tutarliik katsayisi analizi, madde toplam
korelasyonu, zamana gore degismezligi degerlendirmek icin test-tekrar test
kullamlnustir. Olcege iliskin cronbach alfa ic¢ tutarhihk katsayis1 0,90 bulunmustur.
Olcegin faktorlerine iliskin cronbach alfa katsayilar sirasiyla icerigin dogrulugu icin 0,90
etkili iletisim icin 0,86 ve konugmanin netligi i¢in ise 0,71 oldugu saptanmistir. (Tablo
4). Olcegin zamana gore degismezliginin belirlenmesi icin test- tekrar test yontemi
kullanmlmistir. Buna gore 3 haftalik zaman diliminde 35 6grenciye SSDO uygulanmustir.

Olcegin SKK degerinin 0,82 oldugu saptanmustir (r:0,82; p<0,01).
Tartisma
Dil ve Kapsam Gecerliligine iliskin Bulgularin Tartisilmasi

Olcek uyarlama calismalarinda psikometrik ozelliklerden o6nce dilsel cevirinin
saglanmas1 onerilmektedir. Olcegin orijinal dilinden Tiirkce’ye ve Tiirkce’den orijinal
diline geri ceviri siirecinde en az bagimsiz 2 uzmanin yer almasi gerektigi
istenmektedir:s. Mevcut calismada da literatiire uygun bicimde bagimsiz ve her iki dile
de hakim 3 uzman dil bilimci tarafindan ceviri siireci yapilmistir. Olcegin kiiltiirel
uygunlugu ve kavramsal esdegerliginin belirlenmesinde kapsam gecerliligi kullanilmasi
onerilmektedir. Kapsam gecerliliginin degerlendirilmesinde en az 3 en fazla 20 uzmanin
yer almasi gerektigi belirtilmektedir. Kapsam gecerliliginin belirlenmesinde en sik
kullanilan yontemlerden birinin de Davis teknigi oldugu bildirilmektedir. Uzmanlardan
gelen yanmitlar sonras1 kapsam gecerliligi indeksi (KGI) hesaplanabilmektedir. Kapsam
gecerliligi indeksinin 0,80 ve iistliinde olmasi istenmektedir'4. Orijinal 6lcegin KGI: 0,88
oldugu belirtilmektedirs. Mevcut calismada literatiire uygun bicimde 6 uzman kiiltiirel

uygunlugu degerlendirmek icin yer almistir. Uzmanlardan gelen yanitlar neticesinde
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kapsam gecerlilik indeksinin 0,92 oldugu ve iyi diizeyde oldugu belirlendi. Sonug olarak

SSDO'niin dil ve kapsam gecerliligini sagladig1 goriilmiistiir.
Gecerlilige iliskin Bulgularin Tartisilmasi

Olcek uyarlama calismalarinda 6rneklem biiyiikliigiiniin yeterliliginin belirlenmesinde
Kaiser Meier Olkin testinin sonucunun 0,50 ve iistiinde olmasi istenmektedir. Olcege ait
maddelerin faktorlesebilmesinin Bartlett kiiresellik testi sonucunun anlamh ¢ikmasina
baglh oldugu belirtilmektedir’s. Mevcut calismada literatiire benzer sekilde Kaiser Meier
Olkin testinin sonucunun 0,862 oldugu ve ve Bartlett Kiiresellik testi sonucunun x2: 2974
df:105 (p<0,001) oldugu bulunmustur. Olcekte yer alan maddelerin faktor yiiklerinin
0,30’un altinda olmamasi istenmektedir. Ozdegeri 1 ve iizerinde olan faktérler Snemli
kabul edilmekte olup bir oOlgegin aciklanan varyansinin %40’tan az olmasi
istenmemektedir9. Orijinal o0lcegin faktor yiiklerinin 0.50’nin {istiinde oldugu
belirtilmekte birlikte toplam varyansin %64,75’inin aciklandig: ve 6z degeri 1 in tlizerinde
olan 3 faktorli bir yapinin olustugu belirtilmektedir®. Mevcut ¢alismada literatiire
benzer sekilde madde faktor yiiklerinin 0.30’un iizerinde oldugu aciklanan toplam
varyansin %66,04 oldugu ve 6z degeri 1 iizerinde olan 3 faktorlii bir yapinin olustugu
saptand1 (Tablo 2) (Sekil 1). Agiklayic1 faktor analizi sonucu ortaya konulan modelin
sinanmast icin DFA yapilmasi oOnerilmektedir. DFA ile simanan modelin
degerlendirilmesinde uyum iyiligi indeksleri kullanilmaktadir. Bu indeksler x2/df, CFI,
AGF]I, TLI, IF1, GFI, RMSEA ve SRMR’dir9*51¢. Orijinal calismada 6l¢egin DFA sonucu 3
faktorlii yapisinin iyi uyum gosterdigi belirtilmektedir. Mevcut calismada literatiire
uygun sekilde yapilan DFA analizi sonucu; x2/df (2,664); CFI (0,952); AGFI (0,901); TLI
(0,940); IFI (0,952); GFI (0,921); RMSEA (0,072) ve SRMR (0,054) 3 faktorlii modelin
iyi uyum gosterdigi saptanmistir (Tablo 3) (Sekil 2).

Olcegin yakinsak gecerliligini belirlemek icin CR ve AVE degerlerine bakilmasi
onerilmektedir. Fornell- Lacker kriterine gore CR degerinin 0,70’den AVE'nin ise 0,50
den biiylik olmas1 istenmektedir. Ancak CR>0,6 oldugu durumda AVE>0,4 kabul
edilebilir oldugu belirtilmektedir”. Orijinal olgekte faktorlere iliskin CR degerlerinin
(0,862-0,901) araliginda oldugu, AVE degerlerinin ise (0,517-0,676) araliginda oldugu
belirtilmektedir. Bu arastirmada ise CR degerlerinin (0,72-0,91) arasinda oldugu ve AVE
degerlerinin ise (0,48-0,54) oldugu belirlenmistir. Yakinsak gecerlilik bulgular
literatiirle ortiismektedir. SSDO’niin 1raksak gecerliligini belirlemek icin MSV ve ASV
degerlerine bakilmasi 6nerilmektedir. SSDO’ye ait MSV (0,18-0,31) arasinda oldugu ASV

(0,14-0,24) arasinda oldugu saptandi. Iraksak gecerliliginin saglanmasi i¢cin MSV>ASV
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ve AVE>MSV olmas1 gerekmektedir. Ayrica iraksak gecerlilik icin faktorler arasi
korelasyonun 0.85’den diisiik olmas1 beklenmektedir's. Iraksak gecerlilige iliskin
cahsmamzin bulgulan literatiirle uyum gostermistir. Bu bulgulara gére SSDO’niin

gecerli bir 6l¢lim araci oldugu saptanmis ve H, hipotezi kabul edilmistir.
Giivenilirlige iliskin Bulgularm Tartisilmasi

Olceklerin giivenilirliginin belirlenmesinde Cronbach alfa i¢ tutarhlik katsayisi, test-
retest ve madde toplam korelasyonu kullanmilmasi belirtilmektediro, Olcege ve
faktorlere ait cronbach alfa ic¢ tutarlilik katsayisimin 0.70 {izerinde olmasi
istenmektedir. Olcekte yer alan madde toplam korelasyonlarmin 0.30 iizerinde olmasi
beklenmektedirzc. Mevcut ¢alismada ise literatiire uyumlu sekilde olgege ait cronbach
alfa degerinin 0,90 oldugu alt boyutlarin ise sirasiyla icerigin dogrulugu 0,90 etkili
iletisim 0,86 ve konusmanin netligi 0,71 oldugu saptanmistir. SSDO’ye ait madde toplam
korelasyonlarmin (0,371-0,878) arasinda oldugu belirlenmistir. Olcegin zamana gore
degismezligini test etmek icin yapilan test-tekrar testte SKK degerinin 0,5’ten diisiik
olmas diisiik giivenilirlik, 0,5-0,75 arasinda olmasi orta diizey giivenilirlik, 0,75-0,90
arasinda olmasi iyi diizeyde giivenilirlik ve 0,9 ve lizerinde olmasi ise miikemmel
diizeyde giivenilirlik olarak kabul edilmektedir2'. Mevcut ¢calismada SKK degerinin 0,82
oldugu ve iyi diizeyde bir iliski saptandig1 goriilmiistiir. Bu sonuclarla birlikte SSDOniin

giivenilirligi sagladig1 goriilmiistiir. Bu bulgulara gore H. hipotezi kabul edilmistir.
Sonuc¢

Hemsirelik Ogrencilerinin  sozel sunum becerilerini degerlendirmeye yonelik
psikometrik 6zellikleri incelenen SSDO’niin Tiirkce versiyonunun gecerli ve giivenilir bir

Olciim araci oldugu saptanmastir.
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Investigation of Dose Calculation Accuracy of Eclipse Treatment Planning
System in the Presence of Metal Hip Prosthesis with Thermoluminescence

Dosimeters”

Osman Vefa GUL", Hamit BASARAN™*, Ahmet YILDIRIM****, Gokcen INAN*****

Abstract

Aim: This study investigated the dose calculation accuracy of different treatment planning algorithms used

in radiotherapy patients with hip prostheses.

Method: The current research produced a tissue-equivalent cylindrical phantom that imitates a leg using a
3D printer. Co-Cr-Mo alloy and Ti-6AI-4V alloy prostheses were placed in the centre of the phantom,
respectively. Both prostheses' dose measurements were taken with thermoluminescent dosimeters (TLD) at
92 points. The dose calculation accuracy of the Analytical Anisotropic Algorithm (AAA) and Pencil Beam

Convolution (PBC) algorithms, widely used in radiotherapy, were compared with the measurement results.

Results: Since the Co-Cr-Mo hip prosthesis has a high density, the number of backscattered photons around
it was higher than the Ti-6AI-4V hip prosthesis. The average surface dose of the Co-Cr-Mo alloy was 364.05
¢Gy, while the average surface dose of the Ti-6AI-4V alloy was 347.79 cGy.

Conclusion: It was observed that the dose estimation abilities of the AAA and PBC algorithms decreased
as the density of the hip replacement increased. In addition, the AAA algorithm predicted the surface dose
in the phantom better than the PBC algorithm.

Keywords: Hip prosthesis, radiotherapy, thermoluminescent dosimetry, algorithms.
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Metal Kalca Protezi Varhiginda Eclipse Tedavi Planlama Sisteminin Doz Hesaplama

Dogrulugunun Termoliiminesans Dozimetreler ile Arastirilmasi
Oz
Amac: Bu calismada kalca protezi olan radyoterapi hastalarinda kullanilan farkli tedavi planlama

algoritmalarinin doz hesaplama dogrulugu arastirildi.

Yontem: Bu calismada 3D yazic1 kullanilarak bacag taklit eden doku esdegeri silindirik bir fantom tiretildi.
Fantomun merkezine sirasiyla Co-Cr-Mo alagimi ve Ti-6AI-4V alagimi protezler yerlestirildi. Her iki protezin
doz ol¢iimleri 92 noktada termoliiminesan dozimetreler (TLD) ile alinmigtir. Radyoterapide yaygin olarak
kullanilan Analitik Anizotropik Algoritma (AAA) ve Pencil Beam Convolution (PBC) algoritmalarinin doz

hesaplama dogrulugu 6l¢iim sonuclar ile karsilastirildi.

Bulgular: Co-Cr-Mo kalca protezi yiiksek yogunluga sahip oldugundan, etrafina geri sacilan foton sayisi Ti-
6AI-4V kalca protezinden daha yliksekti. Co-Cr-Mo alagiminin ortalama ylizey dozu 364.05 cGy iken, Ti-
6AI-4V alasiminin ortalama ylizey dozu 347.79 cGy idi.

Sonug: AAA ve PBC algoritmalarinin doz tahmin yeteneklerinin kalga protezinin yogunlugu arttikca
azaldig1 gozlendi. Ayrica AAA algoritmasi fantomdaki ylizey dozunu PBC algoritmasina gore daha iyi tahmin
etti.

Anahtar Sozciikler: Kalca protezi, radyoterapi, termoliiminesan dozimetri, algoritmalar.

Introduction

Complaints of osteoarthritis, severe pain, and limitation of movement are common in
the elderly population, which increases with the prolongation of the average life
expectancy. Total hip replacement surgery is applied to increase the daily living activities
of individuals'. The total hip replacement consists of two main parts. The first is the
acetabular part placed in the pelvis, and the second is the femoral part placed inside the
leg bone2. Co-Cr-Mo and Ti-6AI-4V alloys are the commonly used hip prosthesess. These
materials have high atomic numbers and adversely affect their dose distribution. In
radiotherapy, the effect of high-density prostheses on dose distribution is of great
importance. The prosthesis can cause striated image artefacts and complicate dose
calculations for nearby organs in patients with high electron-density hip replacements#+
6. 4% of patients who need radiotherapy have metallic implants. Among these patients,
hip replacement has an important place. AAPM Task Group 63 stated that the gantry
angles where the prosthesis does not enter the beam area should be selected first. In
addition, the AAPM Task Group 63 reported that algorithms used in treatment planning
systems (TPS) fail to predict doses around high atomic number prostheses. In the

presence of high atomic number prostheses, this failure of TPS in dose estimation may
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adversely affect the treatment of patients’. As a result of rapid developments in TPS, the
predictive ability of dose calculation algorithms is increasing. The Pencil Beam
Convolution (PBC) algorithm, which is one of the model-based algorithms, is obtained
as a result of the integration of all point spread kernels along the infinite beam path of
the photons in the phantoms®. The Analytical Anisotropic Algorithm (AAA) model
provides fast and accurate dose calculation for photon beams, even in regions with
complex tissue heterogeneities. The AAA dose calculation algorithm can successfully
calculate primary photons, scattered out-of-focus photons, and electrons scattered from
beam-regulating devices. PBC and AAA algorithms are widely used in radiotherapy
clinics9. The PBC and AAA algorithms do not fully account for rays passing through
metallic implants and underestimate the dose reduction!°. Many authors have studied
the effect of high-density materials on radiation therapy. However, no study in the
literature compares the dose calculation accuracy of AAA and PBC algorithms with
thermoluminescence dosimetry (TLD) dose measurements in the presence of different

hip prostheses.

This study investigated the effects of Co-Cr-Mo and Ti-6AI-4V alloys used as hip
prostheses on dose distribution. The accuracy of dose distributions calculated with AAA

and PBC algorithms was compared with TLD measurements.
Material and Methods
Hip Prostheses

The current study used Co-Cr-Mo and Ti-6AI-4V alloys as hip prostheses. The Co-Cr-Mo
alloy hip prosthesis is manufactured to the standard specification for cast alloy (UNS
R30075) for Cobalt-28 Chromium-6 Molybdenum alloy prosthesis and surgical
implants. The Ti-6AI-4V alloy hip implant is manufactured to ISO 5832-3:2016
standards. Both prostheses ' stem size and length were 12 mm and 150 mm, respectively.
Both prostheses were divided into three parts by thickness. Electron density relative to
water of Co-Cr-Mo and Ti-6AI-4V hip implants relative was 6.89 g/cm3 and 3.76 g/cm3,
respectively. The positions of Co-Cr-Mo and Ti-6AI-4V hip implants in the phantom are

shown in Fig. 1.
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Figure 1. Co-Cr-Mo and Ti-6AI-4V hip prostheses

—
CoCrMo Ti-6AI-4V

Phantom

This study used a cylindrical phantom with a hip prosthesis in the center, as shown in
Fig. 2. The phantom was created by a 3D printer using an acrylonitrile butadiene styrene
(ABS) filament. The density of the produced phantom was 1.04 gr/cms3. The dimensions
of the phantom were designed as X=150 mm, Y=150 mm, and Z=250 mm. TLDs were
placed along the X and Y axes as shown in figure 2. Before the computed tomography
(CT) images were taken, the prosthesis in the phantom centre was divided into three
thicknesses: thick, medium, and thin, respectively. Within the phantom, 44 TLD
positions were determined on the X-axis along the length of the prosthesis. Measurement
points determined along the X-axis were 1 cm and 2 cm from the prosthesis. For each
part of the prosthesis, the points on the upper and lower surfaces were identified as A
and E, respectively. The distances of B and F points from the prosthesis were 1.5 cm, 1.7
cm, and 1.9 cm for parts 1, part 2, and part 3, respectively. The distances of C and G points
from the prosthesis were 4 cm, 4.2 cm, and 4.4 cm for parts 1, part 2, and part 3,
respectively. D and H points were located on the phantom surface. The distances of D
and H points from the hip prosthesis were 6 cm, 6.2 cm, and 6.4 cm for parts 1, part 2,
and part 3, respectively. CT images of the phantom were obtained with a 1 mm section
thickness on the Toshiba Aquilion CT device and transferred to the TPS.
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Figure 2. Cylindrical phantom with the hip prosthesis in the center

Contouring and Treatment Planning

The CT images of the two prostheses were transferred to Eclipse vi5.1 TPS with AAA
algorithm and Eclipse v8.6 TPS with PBC algorithm (Varian Medical Systems, Palo Alto,
CA, USA). In this study, radiation therapy was taken as a reference after prosthesis
replacement of patients who underwent arthroplasty due to a malignant tumour or
metastasis in the femur. The replaced femoral head was defined as gross tumour volume
(GTV). Clinical tumour volume (CTV) was created by giving a 1 cm margin to the GTV.
The planned tumour volume (PTV) was defined by giving a 0.5 cm margin to the CTV.
The mean Hounsfield units (HU) values calculated by Eclipse TPS for the Co-Cr-Mo and
Ti-6AI-4V hip prostheses were 21000 and 8600, respectively. The phantom was
irradiated with 6 MV from o0 and 180 angles of the gantry. Source Skin Distance (SSD)
was 92.5 cm for both gantry angles. Four hundred monitor units (MU) were given, 200
MU for each angle. MLCs for each beam field were positioned to give a 0.75 cm margin
to the PTV. Dose calculations were made in AAA and PBC algorithms. Dose

measurements were made with TLDs at 92 measurement points determined.
Phantom Irradiations and TLD Dose Measurement

The necessary calibration was performed on the Varian DHX linear accelerator device to

give one cGy per MU at dmax depth for 6 MV. The accuracy of the phantom's position
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was ensured by taking the radiographic films (port films). Plans for both prostheses were
applied to the phantom via the linear accelerator device. This study used 92 TLD-100s
with 3.2 mm x 3.2 mm x 0.9 mm chip shapes obtained by doping natural lithium fluoride
(LiF) with Mg and Ti. TLDs were calibrated in Varian DHX linear accelerator device
using 6 MV energy. The calibration conditions were such that the source-skin distance
(SSD) was 100 cm, and 1Gy was received at a field size of 10 cm x 10 at a depth of 1.5 cm
from the surface. The same positioning of the TLDs in the phantom was ensured
according to the measurement points marked before the CT. TLDs' Calibration curves
for measurement were drawn between 5 cGy and 400 cGy. The calibration curve is given
in Fig. 3. TLDs were annealed at 400°C for 1 hour and at 100°C for 2 hours before
measurements. Before reading, the irradiated TLDs were annealed at 100°C for 10
minutes to eliminate the rapidly decreasing luminescence peaks. A Harshaw 3500 TLD
reader (ThermoFisher Scientific) was used to read the TLDs. Measurements were
repeated three times for each hip prosthesis irradiation, and the mean dose was
calculated. The point dose measured by TLDs and the dose calculated by TPS were

compared for each point.

Figure 3. TLD-100 calibration curve

TLD-100 Calibration curve
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Analysis of the Results

Evaluation of values measured by TLDs and calculated by TPS was performed according
to TRS 430 protocol (IAEA., 2008). According to this protocol, the difference between

TPS dose calculation algorithms and doses measured by TLDs is defined as:

0 (%)= 100*(Drps-Drrp)/Drip

20
0.V. GUL, H. BASARAN, A. YILDIRIM, G. INAN



IGUSABDER, 22 (2024): 15-28.

0 (%) represents the percent error. Drps represents the dose calculated by TPS, and Drip
represents the dose measured by TLD. The percent error between TPS and TLD doses

was defined for 92 points determined in the phantom.
Results

TPS and TLDs obtained dose distribution for Co-Cr-Mo and Ti-6AI-4V alloy prostheses.
The calculated and measured doses for the prostheses' thick, medium and thin parts are
given in Table 1, Table 2 and Table 3, respectively. It was observed that the density and
thickness of the hip prosthesis directly affected the dose distribution. The average surface
dose of the Co-Cr-Mo alloy was 364.05 cGy, while the average surface dose of the Ti-6AI-
4V alloy was 347.79 cGy. It was observed that the dose estimation performances of AAA
and PBC algorithms decreased as the density of the hip prosthesis increased. It was
observed that the PBC algorithm was more successful than the AAA algorithm in
calculating the dose along the Y-axis for the Co-Cr-Mo alloy. However, the AAA
algorithm more successfully calculated the dose along the X-axis. It was seen that the
AAA algorithm was more successful than the PBC algorithm in calculating the dose along
the Y-axis for Ti-6AI-4V alloy. The results of the two algorithms were similar for dose
estimation along the X-axis. It has been observed that the density of the hip prosthesis
affects the dose on the phantom surface at a distance of 7.5 cm. It was also found that the

AAA algorithm predicted the surface dose in the phantom better than the PBC algorithm.

Table 1. Comparison of doses calculated by TPS and TLDs for the hip prosthesis's thick
part (part 1).

Calculated dose Percentage difference
Position Measured dose
AAA PBC Meas./AAA | Meas./PBC

Co-Cr-Mo Alloy | D 168.90+0.86 | 148.86+0.72 192.90+5.31 -12.44 -22.83

C 332.20+5.37 | 339.80+0.54 344.80+0.22 -3.65 -1.45

B 316.95+3.67 332.85+0.16 343.20+0.88 -7.65 -3.02

A 313.40+2.74 | 333.70+0.33 359.27+5.49 -12.77 -7.12

E 311.95+2.68 334.50+0.44 355.30+0.33 -12.20 -5.85

F 317.85+3.01 | 332.95+0.38 343.00£0.11 -7.33 -2.93

G 320.50+2.74 | 338.35+0.05 344.95+0.55 -4.48 -1.01

H 169.92+0.80 149.10+£0.68 198.57+0.65 -14.43 -24.91

X(1cm) 353.60+4.53 368.39+4.39 359.83+6.27 -1.73 2.38
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X(2cm) | 327.85+15.98 | 356.01+7.59 341.52+6.82 -4.00 4.24
Titanium D 183.17£1.50 164.87+0.14 189.73+0.64 -3.46 -13.10
Alloy C 350.15+2.03 | 354.45+0.55 339.33+7.33 3.19 4.46
B 341.10£0.11 349.65+0.55 319.40+2.64 6.79 9.47
A 338.77+0.90 | 353.87+0.80 347.18+5.94 -2.42 1.93
E 337.53+0.49 353.47+0.10 333.17+£5.66 1.31 6.09
F 339.25+0.27 349.70+0.11 317.70+2.52 6.78 10.07
G 348.15£0.38 | 354.30+0.33 328.15+£2.03 6.09 7.97
H 182.53+1.02 159.22+0.96 190.50+0.55 -4.18 -16.42
X(1ecm) | 369.68+4.85 | 370.58+3.64 394.80+6.03 -6.36 -6.13
X(2em) | 357.53+9.41 | 346.97+10.27 379.41+12.64 -5.77 -8.55

Table 2. Comparison of doses calculated by TPS and TLDs for the hip replacement’s

medium part (part 2).
Calculated dose Percentage difference
Position Measured dose
AAA PBC Meas./AAA | Meas./PBC
Co-Cr-Mo Alloy | D 182.17+0.68 | 167.89+0.42 201.83+4.83 -9.74 -16.82
C 354.70+2.85 361.55+1.92 362.50+0.55 -2.15 -0.26
B 347.55+2.03 356.10+1.31 348.45+0.60 -0.26 2.20
A 339.30+0.66 | 359.75+1.37 366.25+0.84 -7.36 -1.77
E 332.20+1.31 359.50+1.64 356.43+1.44 -6.80 0.86
F 348.60+1.75 355.80+1.97 347.85+0.16 0.22 2.29
G 355.35+2.03 | 360.55+2.25 356.55+0.49 -0.34 1.12
H 182.75+0.88 | 168.24+0.53 203.56+0.50 -10.22 -17.35
X(1ecm) | 364.20+5.14 370.55+4.71 365.60+7.45 -0.38 1.35
X(2em) | 336.10+6.19 348.95+3.18 332.22+6.49 1.17 5.04
Titanium D 184.50+0.55 | 176.33+0.44 194.37+1.89 -5.08 -9.28
Alloy C 355.35+3.34 | 358.25%1.59 349.50+0.55 1.67 2.50
B 348.35+3.23 353.65+1.70 339.03+1.88 2.48 4.04
A 345.35+3.80 | 358.27+1.45 352.47+3.73 -2.02 1.65
E 342.83+£2.79 | 354.70+3.92 346.92+3.42 -1.18 2.24
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F 346.70£2.30 | 353.15+1.92 342.05+3.23 1.36 3.25
G 353.95+2.13 358.00+2.19 349.75+0.27 1.20 2.36
H 184.5840.48 | 174.63+0.23 198.50+0.55 -7.01 -12.03
X(1cm) | 367.62+5.56 | 369.22+4.87 395.68+6.30 -7.09 -6.69
X(2em) | 352.76+2.82 | 340.67+16.82 369.13+18.47 -4.43 -7.71

Table 3. Comparison of doses calculated by TPS and TLDs for the hip replacement’s

thin part (part 3).
Calculated dose Percentage difference
Position Measured dose
AAA PBC Meas./AAA | Meas./PBC
Co-Cr-Mo D 188.77+0.61 175.71+£0.83 201.63+2.71 -6.38 -12.86
Alloy
C 362.00£1.75 368.70£0.22 370.65+0.71 -2.33 -0.53
B 352.25+0.49 363.10£0.11 360.05+1.04 -2.17 0.85
A 350.25+1.59 365.50+0.55 376.16£0.55 -6.89 -2.83
E 346.00£1.09 364.23+0.53 370.86+3.62 -6.70 -1.79
F 352.75+0.27 362.25+0.05 359.10+0.11 -1.77 0.88
G 360.75+0.16 367.50+0.22 363.33+5.09 -0.71 1.15
H 189.62+0.60 176.35+1.12 204.07+0.18 -7.08 -13.58
X(1cm) 365.06+5.85 373.30+5.22 368.25+3.29 -0.87 1.37
X(2cm) 330.08+13.81 340.31£17.62 328.50+4.11 0.48 -3.47
Titanium D 190.47+0.45 184.70+0.39 202.00+1.10 -5.71 -8.56
Alloy C 361.35+2.25 365.65+1.26 360.10+3.83 0.35 1.54
B 353.30+1.75 358.35+0.16 350.40+1.64 0.83 2.27
A 346.20+0.11 363.20+0.11 356.67+6.47 -2.94 1.83
E 349.45+1.59 362.30+0.55 350.35+0.38 -0.26 3.41
F 352.20£1.20 358.65+0.38 348.06+1.60 1.19 3.04
G 360.80+0.55 364.30+0.33 350.50+0.54 2.94 3.94
H 193.83+1.69 185.20+1.69 201.00£1.10 -3.57 -7.86
X(1cm) 365.23+5.79 370.15+4.32 395.23+2.29 -7.59 -6.35
X(2cm) 352.86+2.75 340.83+10.41 359.38+10.75 -1.81 5.44
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Discussion

Many authors have studied the effect of high-density materials on radiation therapy.
However, no study compares the dose calculation accuracy of AAA and PBC algorithms
with TLD dose measurements in the presence of different hip prostheses. In our study,
the dose distribution at 92 different points around the hip prosthesis was measured with

TLDs and the accuracy of the dose calculation algorithms was examined.

Paulu et al. designed a cylindrical phantom to evaluate the dose calculation accuracy of
three common dose calculation algorithms used in two commercial treatment planning
systems. A hip prosthesis was positioned in the centre of this phantom. They compared
the TPS and TLD doses in the generated phantom. They determined the measurement
points on the same X-axis as the hip prosthesis. According to the measurement results,
it was found that the AAA algorithm underestimated the dose at the prosthesis interface
by 6.11%-19.47% for the 6 MV photon energy*'. In our current study, measurements were
taken at 92 points on the X and Y axes for two different hip prostheses. For the Co-Cr-
Mo alloy hip replacement, the difference between the doses calculated by the AAA
algorithm along the Y-axis and the point doses measured by TLD was 3.65-14.43%, 0.22-
10.22%, and 0.71-7.08% for part 1, part 2, and part 3, respectively. The difference along
the x-axis was 1.73%-4.00%, 0.38-1.17% and 0.48-0.87% for Part 1, Part 2 and Part 3,
respectively. Since the density of Ti-6AI-4V alloy is lower than that of Co-Cr-Mo alloy,
the difference between AAA and TLD doses was at most 7.59%.

Ojala et al. in their study by placing a titanium implant inside the phantom, found that
the Eclipse AxB algorithm underestimated the dose by 8-10%. They also stated that the
AAA algorithm had higher dose inconsistency*2. In our current study, the dose difference
between Eclipse TPS and TLD doses was high for the thick part of the titanium implant.
This dose difference was 6.79% and 16.42% for the AAA and PBC algorithms,

respectively.

Le Fevre et al. investigated the difference between doses calculated and measured by TPS
in a human cadaver with a hip prosthesis. As a result, their study found a significant
difference between 17-33% between the measured and calculated doses for 140 points,
depending on the thickness of the prosthesis!s. Our current research found that Eclipse
TPS significantly underestimated the dose at the hip prosthesis surface. Accordingly, this
difference in the thick portion of the Co-Cr-Mo implant was 12.77% and 7.12% for the
AAA and PBC algorithms, respectively. For Ti-6AI-4V alloy, this difference was 2.42%
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and 6.09% for AAA and PBC algorithms, respectively. As can be seen from the
measurement results, the differences between the values depend on the components of
the implant, its internal structure, the material's electron density, and the implant's

dimensions.

Rojas et al. compared dose distributions calculated by TPS and measured by TLDs for
the adult pelvic phantom with a femoral prosthesis. Accordingly, a significant difference
was found between the calculated and measured doses at the bone-metal interface. They
found differences in the bone surface of the femur region of up to 12% and 150% for the
left femur and right femur, respectively4. In our dosimetric study, a significant
difference was found between the doses calculated by TPS at a 1.5 cm distance from the
prosthesis and measured by TLD. Accordingly, the AAA and PBC algorithms
underestimated 7.65% and 3.02% for Co-Cr-Mo. Also, for Ti-6AI-4V alloy, this difference
was 6.79% and 9.47% for AAA and PBC algorithms, respectively.

Mohammadi et al. evaluated the accuracy of three different ISOgray treatment planning
system algorithms in the presence of titanium and steel hip prostheses using Monte Carlo
dose calculation. They found a difference of 24.78%, 27.68%, and 27.72% for the fast
Fourier transform (FFT) convolution, collapsed cone (CC), and superposition in the 6
MV photon beam in the titanium implant, respectively. However, this difference was
32.84%, 35.80%, and 35.57% in the 6 MV photon beam in the steel implant,
respectively’s. Our current research is in line with the results of Mohammadi et al. The
dose estimation performance of TPS decreased as the density of the implant increased.
Accordingly, the difference between TPS and TLD doses is more in the presence of a Co-

Cr-Mo prosthesis with a 6.89 g/cm3 density.

Gul OV. et al. investigated the Eclipse AAA algorithm's surface dose calculation
performance for intensity-modulated radiotherapy (IMRT) of head and neck cancer
using TLDs. As a result of measurements taken at five different points, the AAA
algorithm underestimated the surface dose by approximately 13.61%. In our current
study, a significant difference was found between the Eclipse TPS and TLD doses on the
surface of the phantom. This difference was 12.44% and 24.91% for the AAA and PBC
algorithms, respectively, in the presence of Co-Cr-Mo hip replacement. In addition, in
the presence of Ti-6AI-4V alloy, it was 7.01% and 16.42% for AAA and PBC algorithms,

respectively.
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Studies comparing dose measurements in real hip prostheses in a tissue-equivalent
phantom mimicking the leg are limited in the literature. In this dosimetric study, it was
observed that Eclipse TPS could not accurately calculate backscatter in the presence of
hip prostheses, and this would lead to uncertainties in the doses received by the patients.
In addition, it is beneficial for TPS algorithms to evolve to remove these uncertainties

constantly.
Conclusions

The accuracy of dose estimation of the Eclipse treatment planning system's AAA and PBC
algorithms in the presence of hip prosthesis was investigated in a tissue-equivalent
cylinder phantom in the X and Y axes using TLD dosimetry. It was observed that the
uncertainty of the TPS algorithms increased as the density and diameter of the hip
replacement increased. Therefore, in treating patients with hip replacement with
radiation, it should be considered that the prosthesis may affect the treatment. Before
the radiotherapy planning of patients with hip prostheses, the medical physicist should
be informed about the electron density of the prosthesis. We recommend measuring
entry and exit doses with TLDs in the first fraction to minimize the effect of the prosthesis

on radiotherapy.
Ethical approval: Not required.
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First-Trimester Screening Tests and Perinatal Outcomes

Kamuran SUMAN*, Ebru GOK**, Musa BUYUK**, Murat SUMAN"***

Abstract

Aim: Early diagnosis of trisomies occupies an important place in the working life of perinatologists and
obstetricians. Early diagnosis of this condition is very important in raising a healthy generation. Early
diagnosis informs decisions such as mental and physical preparation after birth or termination of pregnancy.
Early detection of this risk is ensured by testing fetal nuchal translucency (NT), free human chorionic
gonadotropin-f§ (free-phCG) and pregnancy-related plasma protein-A (PAPP-A) levels at appropriate
intervals. Also, with the help of these tests, perinatal risks such as chromosomal abnormalities, intrauterine
growth retardation (IUGR) and preterm birth can be detected, and precautionary measures can be taken. In
this study, we are trying to find out if it is possible to predict IUGR using these tests in the first trimester and
evaluating the infants born here. Perhaps retrospective evaluation of these tests can be used to prevent poor
pregnancy outcomes or, if necessary, to reduce the incidence of complications by delivering babies in more

appropriate centers.

Method: One of the hospitals included in this study is a training and research hospital and the other is a
state hospital with active birth management, where the number of births is higher than the regional average.
This study was conducted using data obtained by pediatrics and obstetrics by scanning the records of
patients who had gone to their centers for postnatal care and the babies who were born. The population that

served as the control group was reached in the same way. The period for the study was limited to two years.

Results: 257 patients who had enrolled in centers for prenatal care over two years were included in the
study. While 132 healthy pregnant women participated in the study as a control group, 125 pregnant women
diagnosed with TUGR were included in the study. When the screening tests were compared in the first
trimester, the mean PAPP-A level was higher in the control group than in the patient group (p=0.006). Free
B-hCG was also higher in the control group (p=0.024). The result after performing the necessary statistical

adjustments PAPP-A showed the statistical significance of its value in the analysis. However, the same tests
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did not show the same success in the IUGR group and were not statistically successful in predicting poor

neonatal outcomes.

Conclusion: In this study, the use of PAPP-A level in the first trimester has been shown to provide
successful results in estimating IUGR that may occur later in pregnancy. However, no parameter has shown

the same predictive success in predicting poor neonatal outcomes.
Keywords: Intrauterine growth retardation, first-trimester screening, PAPP-A.

Birinci Trimester Tarama Testleri ve Perinatal Sonuclar
Oz
Amacg: Trizomilerin erken teshisi perinatolog ve kadin dogum uzmanlarinin ¢calisma hayatinda 6nemli bir
yer tutmaktadir. Bu durumun erken teshisi saglikh bir nesil yetistirmek i¢in ¢ok énemlidir. Erken teghis,
dogumdan sonra veya hamileligin sonlandirilmasindan sonra zihinsel ve fiziksel hazirlik gibi kararlar
hakkinda bilgi verir. Bu riskin erken tespiti, fetal ense saydamligi (NT), serbest insan koryonikgonadotropin-
B (serbest-BhCG) ve gebelikle iligkili plazma protein-A (PAPP-A) diizeylerinin uygun araliklarla test
edilmesiyle saglanir. Ayrica bu testler yardimiyla kromozom anomalileri, intrauterin gelisme geriligi (IUGR)
ve erken dogum gibi perinatal riskler tespit edilerek 6nlem alinabilir. Bu ¢alismada ilk trimesterde bu testleri
kullanarak ve burada dogan bebekleri degerlendirerek IUGR'yi tahmin etmenin miimkiin olup olmadigim
bulmaya c¢alisilmigtir. Bu testlerin geriye doniik degerlendirilmesi, kotii gebelik sonuglarini 6nlemek veya

gerekirse bebekleri daha uygun merkezlerde dogumlarinin saglanmasi komplikasyon insidansim azaltmak

i¢in kullanilabilir.

Yontem: Calismaya dahil edilen hastanelerden biri egitim ve aragtirma hastanesi digeri ise aktif dogum
yonetimine sahip bir devlet hastanesi olup, dogum sayisi bolge ortalamasinin {izerindedir. Bu c¢alisma,
gebelik takibi icin merkezlere bagvuran hasta ve onlardan dogan bebeklerin kayitlar1 taranarak pediatri ve
kadin dogum hekimleri elde edilen verilerle yapilmistir. Kontrol grubu olarak olusturulan hasta grubuna da

ayn sekilde ulagilmistir. Arastirma siiresi iki y1l ile simirlandirilmigtir.

Bulgular: Calismaya iki y1l boyunca dogum oncesi bakim i¢in merkezlerimize bagvuran 257 hasta dahil
edildi. Caligmaya 132 saglikli gebe kontrol grubu olarak katilirken, ITUGR tanisi almig 125 gebe ¢aligmaya
dahil edildi. Birinci trimester tarama testleri karsilastirildiginda, kontrol grubunda ortalama PAPP-A diizeyi
hasta grubuna gore daha yiiksekti (p=0,006). Serbest 3-hCG de kontrol grubunda daha yiiksekti (p=0,024).
PAPP-A gereKkli istatistiksel ayarlamalar: yaptiktan sonra elde edilen sonug, analizdeki degerinin istatistiksel
olarak anlamh oldugunu gosterdi. Ancak aymi testler IUGR grubunda ayni basariyr gostermedi ve koti

yenidogan sonuglarini1 6ngormede istatistiksel olarak basarili olmad.

Sonuc: Calismada ilk trimesterde PAPP-A seviyesinin kullanilmasiin, daha sonraki gebeliklerde ortaya
cikabilecek TUGR'yi tahmin etmede basarih sonuclar sagladigi gosterilmistir. Bununla birlikte, higbir

parametre, kétii yenidogan sonuglarim 6ngérmede ayni 6ngoriicii basariyr gostermedi.

Anahtar Sozciikler: intrauterine gelisme geriligi, ilk trimester taramasi, PAPP-A.
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Introduction

Intrauterine growth and developmental delay (IUGR) describes conditions where the
estimated fetal weight is below the expected and usually below the 10th percentile. In
Utero growth of the fetus is influenced by many factors. Continuation of intrauterine
development is possible with adequate oxygen and nutrient supply*. This occurs due to
the constant change and development of the uteroplacental circulation during
pregnancy. Fetal and perinatal deaths are common in fetuses with IUGR. It is important
to identify IUGR that negatively affects perinatal mortality and morbidity and to treat it
appropriately. Some of the screening tests used in prenatal follow-up are screening tests
in the first trimester. This test is performed in the first 11-14 days of pregnancy for
trisomy 18 and 212. By testing fetal nuchal translucency (NT), free human chorionic
gonadotropin-f (free-phCG), and pregnancy-associated plasma protein A (PAPP-A)
levels in the first trimester, early diagnosis of trisomy-21 and trisomy-18 can be detected
more effectively and less by an invasive procedure. Perinatal risks such as other
chromosomal abnormalities, IUGR, and preterm labor can also be detected with this test.
Similarly, high HCG levels are associated with an increased incidence of gestational
hypertension, preeclampsia, preterm delivery, and fetal losss. High HCG and low PAPP-
A levels may also be associated with some placental pathologies. In this study, we aim to
investigate whether it is possible to predict IUGR in advance by comparing the
postpartum outcomes of pregnant women diagnosed with IUGR and those who were able
to achieve first-trimester screening test results. In addition, using these markers will
demonstrate the success of predicting a poor neonatal outcome in pregnant women with
IUGR.

Material and Methods

This study was conducted retrospectively after the decision of the ethics committee
(Afyon Kocatepe University the Regional Ethical Review Board) approved the research
protocol Date:10.11.21, Decision Number: 2021/113) by retrieving the information of
pregnant women who had applied to a training and research hospital for 2 years from
the hospital database and records. The study group consisted of those diagnosed with
IUGR after the required examinations and who had delivered between 36-41 weeks of
gestation, of whom we had access to first-trimester screening tests, and the control group
consisted of those who had delivered a healthy baby between 36-41 weeks after a healthy
pregnancy and of whom we had access to screening tests. The gestational week of the

patients was calculated from their last menstrual period and confirmed by early
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ultrasound measurements. None of the pregnant women enrolled in the study had a poor
obstetric history or maternal or fetal problems. Patients with multiple pregnancies,
aneuploidy, neural tube defects, abdominal wall defects, severe anatomic defects,
diabetes mellitus, pregnancy-related hypertension, preeclampsia, premature rupture of
membranes, and chronic maternal disease during follow-up were excluded from the
study. The diagnosis of intrauterine growth and development delay was made in
pregnant women with a normally localized placenta if the estimated birth weight was
below the 10th percentile corresponding to the gestational week calculated by early
pregnancy ultrasound. Patients with serologically detected intrauterine infection by
(T)oxoplasmosis, (O)ther Agents, (R)ubella, (C)ytomegalovirus, and (H)erpes Simplex
(TORCH) antibody in maternal serum at prenatal visits were not included in the study.
All pregnant women were required to have a 75-g oral glucose tolerance test (OGTT) at
their prenatal visits at 24-28 weeks gestation. Those who were deficient in the tests were
not included in the study. After birth, the babies' weights and appearance, pulse, grimace,
activity, and respiration (APGAR)s were checked. Those whose general condition could
not be transferred to the mother were admitted to the neonatal intensive care unit. As
criteria for the poor neonatal outcome, cases with respiratory distress syndrome,
necrotizing enterocolitis, intraventricular hemorrhage, polycythemia, hypoglycemia,
perinatal death, and severe IUGR below the 3rd percentile corresponding to the week of
birth weight were included. Among pregnant women enrolled in the study, nuchal
translucency (NT), PAPP-A, and free -hCG were measured as first-trimester screening
tests in those whose gestational ages ranged from 11 weeks to 13 weeks and 6 days. In
those whose NT measurement was between 11 weeks and 13 weeks and 6 days, nuchal
translucency was measured in millimeters when the fetus was in the normal longitudinal
Crown Rump Length (CRL) measurement position by ultrasound. The determined value
was recorded as the MoM value (multiple of median), corrected for age, weight, and
gestational week. PAPP-A, free 3-hCG values were analyzed from maternal venous blood
samples collected during the corresponding week. After ultrafiltration, hemolyzed and
non-lipemic serum samples were collected. The Immulite 2000 kit was used to measure
the markers. An enzyme-labeled chemiluminescent immunometric solid-phase assay
technique was used for the measurement. The sensitivity of the kit is 0.025 mIU/ml for
PAPP-A and 1 ng/ml for free B-hCG. The values found were recorded as MoM values

corrected for age, weight, and week of gestation.
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Statistical Analysis

Analyses were performed using SPSS 26 (Statistical Package for Social Sciences, SPSS
Inc, Chicago, IL, United States). When analyzing the distribution of continuously
measured variables, the Shapiro-Wilk test was preferred. Descriptive statistics were
presented as mean + standard deviation or median (minimum-maximum) and (%) for
nominal variables for continuously measured variables and different conditions.
Student's t-test was used for normal distributions and the Mann-Whitney U test for non-

normally distributed analyses.
Results

Information was obtained on a total of 257 pregnant women who underwent first-
trimester screening, 125 of whom were IUGR, while 132 healthy pregnant women were
considered the control group. While the mean age in the control group was 25.12 years,
it was 25.78 years in the pregnant women with IUGR. This difference was statistically
significant (p<0.001). The weight of pregnant women with IUGR was lower than that of
normal pregnant women (p<0.001). Cigarette consumption was higher in the IUGR

group. Demographic characteristics are summarized in Table 1.

Table 1. Demographic characteristics

Variables IUGR mean + SD | Control Group mean + SD P
Age (years) 25.78+4.6 25.12+5.1 <0.001
Smoking Status 9(%8.2) 4(%3) <0.001
Mom weight 56.33+8.9 61.92+10 <0.001
Gravida 1.88+1.1 1.89+0.9 0.271
Parity 0.59+0.8 0.64+0.7 0.344
Abortus 0.27+0.62 0.21+0.4 0.247

*Values are mean + standard deviation (mean + SD).

When comparing the parameters of the first-trimester screening test, the PAPP-A value
was normal. The mean value was 0.83 MoM in the control group and 0.69 MoM in the
patient group (p=0.011). The mean value of free -hCG was 1.17 MoM in the control
group and 0.89 MoM in the patient group (p=0.023). While PAPP-A and free -hCG
were lower in the ITUGR group than in the control group, this was statistically significant,

while NT did not cause a statistically significant difference in either group (p=0.8). When
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an MoM value of 0.32, corresponding to the 5th percentile for PAPP-A, is used as a cut-
off value, normal pregnant women can be distinguished from those with ITUGR with a
sensitivity of 17.9%, a specificity of 94%, and a positive predictive value of 75.7%. When
the value of 0.35 MoM, which corresponds to the 5th percentile for free f-hCG, is used
as the cut-off value, pregnant women with IUGR can be detected with a sensitivity of
11.2%, a specificity of 95.4%, and a positive predictive value of 65 %. There was a
statistical difference between groups in the demographic characteristics of pregnant
women included in the study in terms of age, smoking, and weight. When the effects of
these characteristics on determinants are removed, the significant impact of PAPP-A
below 0.34 MoM on the development of IUGR remains. After adjustment for the same
demographic characteristics, free f-hCG was found to lose its significant effect on the
development of IUGR (p=0.251). Among these three markers, PAPP-A was the one that
most strongly influenced the probability of IUGR (W=6.20). The combination of PAPP-
A, free B-hCG, and NT resulted in a sensitivity of 27.3%, specificity of 92.1%, and PPV of
74.4% for predicting IUGR (Table 2).

Table 2. Performance measures for dual test components in predicting IUGR as a result

of univariate analyses and combined tests (with 5% false positivity)

Dual test components | Sensitivity | Selectivity | P.P. Val** | N.P.Val***
PAPP-A (<0.34) %17.9 %94 %75.7 %57.3
free B-hCG (<0.38) %11.2 %95.4 %65.0 %52.7
NT (<0.58) %6 %96 %55.2 %54.7
DST* %27.3 %92.1 %74.4 % 59

The values in *( ) are given as MoM values.

* PAPP-A+ free f-hCG + NT (Double Screening Test)
** Positive Estimated Value

*** Negative Estimated Value

The first-trimester screening test was performed on 125 patients from the group of
pregnant women with IUGR. Of these, 78 had a good neonatal outcome and 47 had a
poor neonatal outcome (11 respiratory distress syndrome, 2 necrotizing enterocolitis, 2
intraventricular hemorrhages, 10 polycythemia, 8 hypoglycemia, 3 meconium aspiration

syndrome, 2 perinatal death, and 9 other causes). In these groups, the values for PAPP-
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A and free B-hCG were the same in both groups. The NT value was significantly higher

in the good neonatal outcome group than in the poor neonatal outcome group (p=0.02)

(Table 3).

Table 3. The effect of first-trimester screening test on poor perinatal outcome in the

group with ITUGR

First-trimester screening | GNO Median (min- BNO Median (min- P
test max) max)

PAPP-A (MoM) 0.57 (0.11-3.19) 0.65 (0.14-1.34) 0.672
free f-hCG (MoM) 0.87(0.15-2.38) 0.71 (0.21-2.53) 0.154
NT (MoM) 0.91 (0.14-1.35) 1.01 (0.54-1.62) 0.010

GNO-Good neonatal outcome BNO-Bad neonatal outcome Median values and values in

parentheses are expressed as minimum-maximum.

After adjustment for age, weight, and smoking, the difference in NT values, significant in
itself, loses its value completely. None of the markers of the first-trimester screening test
were successful in predicting low false positivity and poor perinatal outcomes. The

sensitivity of the combined test was also 3% (Table 4).

Table 4. The performance criteria for predicting adverse perinatal outcomes in the

IUGR group were assessed using single-variable analyses and combined test results.

Dual test components | Sensitivity | Selectivity | P.P. Val ** | N.P.Val***
PAPP-A (<0.34) %17.9 %81.2 %38.1 %61.1
free B-hCG (<0.38) %14.8 %91.1 %51.2 %61.8
NT (<0.58) - %90.8 - %59.3
DST * %3.1 %95.5 %32.6 % 62.0

The values in *( ) are given as MoM values.
* PAPP-A+ free B-hCG + NT (Double Secreening Test)
** Positive Estimated Value

*** Negative Estimated Value

. L 35
K. SUMAN, E. GOK, M. BUYUK, M. SUMAN



IGUSABDER, 22 (2024): 29-39.

Discussion

When demographic characteristics were considered, there were no major differences
between participants, except for variables such as smoking, age, and weight. In the group
diagnosed with ITUGR, the frequency of cigarette smoking was strikingly high4. Regarding
maternal weight, it was found that the patient group, except for the control group, had a
lower weight. To increase statistical certainty, adjustments were made for the variables
of age, smoking, and weight. As mentioned in the introduction, the focus of this study
was to determine whether certain fetoplacental steroids and/or proteins, such as PAPP-
A and hCG, could be associated with poor perinatal outcomes in late pregnancy. Using
the first-trimester screening test markers PAPP-A, free B-hCG, and NT, we found
significant differences using MoM adjusted for age, smoking, and weight and correcting
for gestational ages. There is a publication in the literature examining the ability of these

markers to predict pregnant women with TUGR®.

These have contradictory results. For example, one study says that first-trimester PAPP-
Alevels of babies born weighing less than the 5th percentile of gestational age and babies
born weighing normal were compared, and no statistically significant difference was
found”. However, another study revealed a positive correlation between birth weight and
PAPP-A levels in early pregnancy®. In these studies, no adjustments were made for
smoking and maternal weight9. In another study 1622 pregnant women who were in
IUGR and examined the levels of PAPP-A, free 3-hCG, and fetal NT between the groups,
and they found that only the PAPP-A level was 3.3 times significant in detecting ITUGR
below 0.50 MoM:°. In the group with IUGR, PAPP-A was successful in predicting IUGR
with an odds ratio (OR) value of 5.4, a sensitivity of 3.3%, specificity of 99.3%, and a
positive predictive value (PPV) of 24.1%, below 0.29 MoM, which is the 1st MoM. Free
B-hCG, on the other hand, showed a sensitivity of 2% with a OR value of 2.7, a specificity
of 99.2%, and a PPV of 14.3%, under the condition of being below the 0.21 MoM value,
which is also the 1st percentile. In this study, similar to the literature, low levels of PAPP-
A and free f-hCG in the first trimester were found to have a high predictive value for
IUGR. We found that the value of NT was not significant in this regard. Although in many
studies there was no association between free 3-hCG level and IUGR!. These reflect
different pathophysiological mechanisms and trophoblast function in the first trimester
and poor perinatal outcomes in the late period. PAPP-A occupies a special position in the
regulation of trophoblast function. PAPP-A is a protease for insulin-like growth factor
binding protein (IGFBP)'2. Because IGFBP cannot be destroyed by PAPP-A deficiency,
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its level increases. The increase in IGFBP level binds more IGF-1 and IGF-2, and as free
IGF decreases, this negatively affects fetal growth3-12, IGF controls the uptake of glucose
and amino acids by trophoblasts and controls trophoblast invasion of the decidua in an

autocrine and paracrine manner?3.

In a similar study, combining first-trimester screening markers for IUGR revealed that
sensitivity below 0.45 (5th percentile) MoM value for PAPP-A and below 0.21 (1st
percentile) MoM value has the highest sensitivity for free 3-hCG when combined with
NT 11.2% sensitivity, 95.3% specificity, and 13.8%. This study with PPV showed similar
results. In this study, it was parallel to other studies's. Despite the variety of biochemical
markers and different combinations with ultrasound markers, to date, we have not been
able to find the combination that covers the following two criteria. 1. high PPV and NPV
with high sensitivity and specificity at 5% false positivity 2. a screening test to predict
IUGR in an unselected pregnant population. Since the studies in the literature were
generally conducted between 1-15 centers over 2-7 years and generally investigated all
poor pregnancy outcomes such as preeclampsia, [IUGR, preterm labor, preterm rupture
of membranes, etc., this study seems to be outnumbered4. This study seems to be
outnumbered because it included all births at all weeks in the study. Some studies did
not include changes in smoking, maternal weight, and age. In this study, only IUGR and
the resulting poor perinatal outcomes were considered. In addition, only those who had
delivered at 36 weeks or more were included in the study to avoid confounding the effects
of preterm birth. The second aim of this study was to determine the success of predicting
poor perinatal outcomes in patients with ITUGR using screening tests in the first
trimester. We compared fetuses with IUGR with poor perinatal outcomes to fetuses with
IUGR with good perinatal outcomes we found that the levels of PAPP-A, free f-hCG, and
NT were not significantly different between the two groups, and the combined test did
not predict poor perinatal outcomes. We could not find any other study in the literature
that investigated the success of predicting poor perinatal outcomes in pregnant women
with IUGR using the levels of PAPP-A, free 3-hCG, and NT, which are markers of first-
trimester screening tests. Therefore, this study is important in that it is the only study on

this topic.
Conclusion

A low serum PAPP-A level in the first trimester may be useful to assess poor pregnancy
outcomes and the diagnosis of IUGR, which may develop in the later stages of pregnancy.
We found that the sensitivity of PAPP-A, free B-hCG, and NT for IUGR was 27.3%,
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specificity was 92.1%, and positive predictive value was 74.4%. In the next part of the
personnel, we compared babies with IUGR with those with good and poor perinatal
outcomes. In the results obtained here, we found that no marker was associated with
poor perinatal outcomes. In this literature search, we concluded that there are few

similar studies and that larger studies will contribute to the literature.
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Is the Bioimpedance Method Sufficient in Evaluating the Nutritional Status

of Patients Receiving Hemodialysis Treatment?*

Pinar ARPACI*, Ozden DEDELI CAYDAM***

Abstract

Aim: The purpose of this study was to test validity of bioelectrical impedance (BIA) analysis in the

nutritional assessment among patients with receiving hemodialysis.

Method: This study which was cross-sectional was conducted with 166 patients with hemodialysis at the
hemodialysis units in two state hospital and a private hospital. The data were collected by means of patient
information form, Malnutrition Inflammation Score (MIS) and Body Composition Analyzer. Descriptive, t
test, Mann-Whitney U, chi-square, Wilcoxon, ROC analysis and logistic regresyon analysis were used in

statistical analysis.

Results: The average ages of patients were 51.57+13.01 (21-66) years. Of the patients, 53.6% were male.
Mean body mass index (BMI) was 24.4+4.98 kg/m2 of whom (%54.8) were well-nourished. Male patients
had higher albumin, muscule mass, and BMI than female patients and these values were statistical difference
in according to gender. A significant difference was found to hemoglobin, albiimin, iron binding, tanita fat
ratio, fat mass, and BMI between the well-nourished and malnourished patients. The findings of logistic
regretion analysis among MIS and BIA parameters shown that performance of BIA was statistical

significantly.

Conclusion: The results of study indicated that bioelectrical impedance analysis was shown to identify the
most suitable BIA parameters for predicting presence of malnutrition. It could be suggested that BIA method

may use for assess to nutritional status among patients receiving hemodialysis.

Keywords: Nutritional status, malnutrition, nutrition assessment.
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Hemodiyaliz Tedavisi Alan Hastalarin Beslenme Durumlarinin Degerlendirilmesinde
Biyoempedans Yontemi Yeterli Midir?
Oz
Amacgc: Bu calismada amag, biyoempedans analiz (BIA) yonteminin hemodiyaliz tedavisi alan hastalarin

beslenme durumlarinin degerlendirilmesinde giivenilirliginin test edilmesidir.

Yontem: Kesitsel tipteki bu ¢aligma, iki devlet hastanesi ve bir 6zel hemodiyaliz merkezinde hemodiyaliz
tedavisi alan 166 hasta ile yliriitiildii. Aragtirmada veriler, hasta tanmitim formu, Malnutrisyon Inflamasyon
Skoru (MIS) ve biyoempedans temeline dayali Coklu Vuciit Analiz Cihazi ile toplandi. Verilerin
degerlendirilmesinde tamimlayic istatistiksel analizler, t testi, Mann-Whitney U, ki kare, Wilcoxon, ROC

analizi ve ikili logistik regresyon analizleri yapildu.

Bulgular: Arastirmaya katilan hastalarin yas ortalamasi 51,57+13,01 (21-66) yil olup biiylik ¢ogunlugu
(%53,6) erkek idi. Hastalarinin beden kiitle indeksi (BKI) ortalamasi 24,4 kg/m2 olup %54,8’nin beslenme
durumunun iyi oldugu belirlendi. Erkek hastalarin albiimin, kas kiitlesi ve BKI'leri kadin hastalardan daha
yiliksek bulundu. Beslenme durumu iyi olan hastalar ile malnutre olan hastalar arasinda hemoglobin,
albiimin, demir baglama, tanita yag ylizdesi, tanita yag kiitlesi, tanita kas kiitlesi ve beden kiitle indeksi

oOlciimleri agisindan istatistiksel olarak anlamh fark oldugu belirlendi (p<0,05).

Sonug: MIS degerleri ile BIA 6l¢iim parametreleri arasinda yapilan logistik regresyon analizi sonucunda
tam testi performans istatistiksel olarak anlamh bulundu. Arastirma sonuclar1 BIA parametrelerinin
malnutrisyonu 6ngérmede tanisal karar verdirici oldugunu gosterdi. Buna gore; BIA yOnteminin

hemodiyaliz tedavisi alan hastalarda beslenme durumlarinin degerlendirilmesinde kullanilmasi 6nerilebilir.

Anahtar Sozciikler: Beslenme durumu, malnutrisyon, beslenme degerlendirmesi.

Introduction

The most frequently preferred renal replacement method in patients with chronic kidney
disease (CKD) is defined as hemodialysis (HD). The aim of HD treatment is to correct
the patient's fluid-electrolyte balance, prevent metabolic and extrarenal complications
that may occur due to uremia, and prolong the patient's lifespan®2. Nutrition is defined
as an important factor in ensuring bone mineral metabolism disorders, blood pressure,
and fluid-electrolyte balance in patients receiving hemodialysis treatment, preventing
complications that may occur due to the disease and hemodialysis treatment, and
improving the patient's quality of life. The aim of medical nutrition therapy in patients
receiving HD treatment is to correct anemia, reduce inflammation, prevent the
development of cardiovascular diseases, reduce symptoms such as nausea, vomiting,
itching, and pain, and prevent malnutritions. Protein-energy malnutrition (PEM), which
is an important risk factor in terms of mortality and morbidity, begins in the early stages

of chronic renal failure. It is reported in the literature that the incidence of malnutrition
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in patients receiving HD treatment is between 18 and 75%47. In patients receiving HD
treatment, PEM increases the duration of hospital stay, development of complications,
morbidity, and mortality, and reduces the quality of life8-°. Monitoring the nutritional
status of patients receiving hemodialysis treatment also helps prevent malnutrition,
alleviate uremia symptoms, ensure fluid and electrolyte balance, and reduce the risk of
atherosclerosis'**2, In addition, it is emphasized that the evaluation of nutritional status
in patients with end-stage renal failure (ESRD) is important in terms of mortality and
morbidity’s. While it has been stated that severe malnutrition increases the risk of
cardiovascular death by 33% in patients receiving hemodialysis treatment*4, it has been
stated that increasing body mass index (BMI) increases survival in patients receiving HD
treatment, unlike healthy individuals®s. It is possible to provide a quality life to patients
receiving HD treatment with adequate dialysis dose, an effective vascular access route,
prevention of infection, psychosocial support, and good nutrition¢:7. Regular evaluation
of the nutritional status of patients will enable malnutrition that may develop to be
detected at an early stage and necessary interventions to be made. Maintaining and
maintaining basic nutritional status is part of nursing care. The nurse should identify

risks that will negatively affect the nutritional status and take preventive practices?s.

Many methods are recommended to evaluate the nutritional status of patients receiving
hemodialysis treatment. Serum albumin level, creatinine, total cholesterol, and ferritin
values in the evaluation of the nutritional status of the American National Kidney
Foundation (NKF); dry weight determination, diet discussions, normalized protein
nitrogen level; recommends the use of body composition analysis methods?. It is stated
that serum protein levels, albumin, transferrin, and prealbumin (Transthyretin) should
be used together with other parameters in the evaluation of nutritional statusze:2:,
Bioelectrical impedance analysis (BIA) method is a frequently used method due to its
ease of application, low cost, detailed and rapid data acquisition, and its usefulness in

evaluating nutritional status and hydration2'-24.

There are no studies in the literature that evaluate the relationship between the BIA
method and the Malnutrition Inflammation Score (MIS) in the evaluation of the
nutrition of patients receiving HD treatment. In addition, the BIA method is
recommended to be used by dialysis nurses as it is a fast and easy method for evaluating
dry weight, fluid volume, and nutrition25-2¢, This study aims to test the reliability of the
bioimpedance analysis method in evaluating the nutritional status of patients receiving

hemodialysis treatment.
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Material and Methods
Study Design and Participants

This descriptive and cross-sectional study included patients with hemodialysis who
recruited from three dialysis centers situated in Manisa, Turkey, between September
2018 and January 2020. During the study, about 420 patients undergoing chronic
hemodialysis presented to three dialysis centers. Of these, through simple random
sampling, 166 patients who agreed to participate were included in this study. The
patients were selected according to the following criteria; that had been on hemodialysis
for one and over years, HBV, HCV, HIV negative, and non-malignancy, without lower
limb amputation, between 18 and 65 years of age, not using nutritional products, able to
speak and read Turkish, to be willing participant. The study purpose, procedural details,
the participant’s rights and potential benefits and risks of the study were explained and

written consent forms were obtained from them.

Data Collection: Research data were collected by socio-demographic form, MIS, BIA,

anthropometric measurement (caliper) method.

Socio-Demographic Form: The socio-demographic form elicited personal
information such as age, gender, marital status, and education status, and medical

history, serum biochemical parameters.

The Malnutrition-Inflammation Score: The MIS has four sections (nutritional
history, physical examination, Body Mass Index (BMI), and laboratory values) and 10
components. Each component has four levels of severity, from 0 (normal) to 3 (severely
abnormal). The sum of all 10 MIS components can range from o0 (normal) to 30 (severely
malnourished); a higher score reflects a more severe degree of malnutrition and
inflammation2728, The MIS was recommended to use assessment of nutrition in patients

of HD among Turkish population29:30,

Tanita SC 330S Portable Body Composition Analyzer: Evalution of body
composition Bioelectrical Impedance Analysis it was done by the method (BIA).
Impedance obtained by multi-frequency BIA method by substituting the value into the
fixed equations, the body fat percentage becomes amount, far free mass, body water
percentage, body water amount, muscle, body components such as mass, bone mass,

muscle ratio and BMI were calculated.
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Holtein Skinfold Caliper

Based on skinfold thickness, which is an anthropometric measurement method. It is a
tool that allows body analysis as a result of scientific studies. Measurements were made
on the arm without arteriovenous fistula (AVF) while standing or sitting, depending on
the patient's condition. With the thumb and index finger of the left hand where the
measurement is made, while the subcutaneous fat thickness was kept, the tissue was held
at a depth of approximately 1 cm with the caliper in the right hand. Measurements are
from one side. It was done twice, 15 seconds apart. When there is more than 5%
difference between two measurements Measurement was made for the 3rd time.

Measurements were averaged.

A socio-demographic form, MIS and BIA were used the data gathering in face-to-face
interviews. Nutritional status of patients were assessed concurrently with BIA, MIS,
laboratory  determinations, and anthropometric indexes. Anthropometric
measurements, and laboratory measurements were performed on the same day as the
MIS and BIA evaluation. After the hemodialysis session, sociodemographic form and the
MIS were filled by the first researcher. Each patient was classified as MIS normal
nutritional status, or malnutrition. Routine laboratory determinations (albumin,
hemoglobin, hematocrit, glucose, URR, Kt/V, pre-dialysis blood urea nitrogen, post-
dialysis blood urea nitrogen, pre-dialysis creatine, post-dialysis creatine, pre-dialysis
potassium, post-dialysis potassium, calcium, phosphorus, iron binding capacity,
interdialytic fluid intake) were obtained from folder of patients. The body weight (kg)
and height (cm) were measured where the patients standing. Body mass index (BMI) was
calculated as the ratio between end-dialysis body weight and the square of height. Also,
blood pressure (mmHg) was measured where the patients sitting. Anthropometric
measurements were obtained at the end of the dialysis treatment. Biceps skinfold (BSF)
and triceps skinfold (TSF) thicknesses were measured with a Holtain Skinfold Kaliper.
Bioimpedance indexes were measured with a bioimpedance instrument (Tanita-Body
Composition Analyzer DC-360). Measurements were performed in the standing position
with 4-electrodes connected to feets of patient’s. We obtained data of body fluid status
and body composition parameters (fat free mass, fat mass, muscle mass, body weight)

with the BIA parameters.
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Statistical Analysis

Descriptive statistical analysis, t test, Mann-Whitney U, chi-square, Wilcoxon, ROC
analysis and binary logistic regression analysis were used to evaluate the data. By
evaluating Tanita measurements (fat percentage, fat mass, muscle mass, body mass
index) together, MIS classification (good nutrition - bad nutrition) dependent variable is
taken first for the performance of the diagnostic test for nutritional status and dual
logistic regression analysis is performed for four independent variables. and the
probability formula was given. The significance and explanatory power of the variables
in the model were analyzed with the wald statistic, Cox & Snell R square and Nagelkerle
R square values. With the diagnostic test combination method, the probabilities obtained
from the logistic regression analysis obtained with four independent variables and the
ROC (Receiver Operating Characteristic) analysis were performed and the AUC (Area
Under Curve) values and significance were examined; shown in the table along with the
confidence interval. In line with the information obtained here, the cut-off point was
calculated according to the Youden index, and the cut-off point was reclassified and the
sensitivity, selectivity, positive predictor (PPV) and negative predictor (NPV) as
percentage (%) and confidence intervals (CI) in the table. was shown. In the analyzes,
Type I error probability was determined as 0.05. Analyzes were performed using IBM
SPSS V22 programs?-ss,

Ethical Considerations

The study was conducted after obtaining approval from the Research Ethics Committee
of Manisa Celal Bayar University, Manisa, Turkey (Ref. no.: 23/05/2018/20.76.485).
Participants were informed about the study’s purpose, procedural details, their right and
potential benefits and risks of the study. All participants were only included after they

provided written consent forms.
Results

The average age of the patients who took hemodialysis treatment participating in the
study was 51.57+13.01 (21-66) years, and the majority of them were male patients
(53.6%). Descriptive characteristics of the patients who received hemodialysis treatment

are shown in Table 1.
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Table 1. Descriptive characteristics of patients receiving hemodialysis treatment

(n=166)
Features Number %
Gender
Female 77 46.4
Male 89 53.6

Marital status
Married 135 81.3
Single 31 18.7

Education Status

Literate 29 17.5
Primary school 102 61.4
Middle School 24 14.5
High school 9 5.4
University 2 1.2
Working Status

Working 5 3
Not Working 161 97

Social security

Yes 79 47.6
No 87 52.4

Causes of chronic kidney failure

Diabetes 63 38

Hypertension 40 24.1
Chronic glomerulonephritis 11 6.6
Chronic Pyenonephritis 4 2.4
Other urological diseases 13 7.8
Other 35 21.1

Other: oncological diseases, genetic diseases

The CKD etiologies of the patients participating in the study were determined to be 38%
diabetes, 24.1% hypertension, and 6.6% chronic glomerulonephritis, respectively. 3% of
patients receiving HD treatment stated that they missed their hemodialysis sessions

(Table 1). The laboratory findings of the patients are shown in Table 2.
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Table 2. Laboratory findings of patients receiving hemodialysis treatment (n=166)

Parameters Mean+Sd Min-Max
Blood Glucose (mmol / L) 98+52.21 66 — 278
Hemoglobin (g / dl) 10.9+2.53 7.4 —13.7
HTC (%) 32.83 + 5.386 12.10-45
KTV 1.6+0.317 0.9 —2.5
URR (%) 73.6+6.70 55— 88
Albumin (g / dL) 3.96+0.32 3.1—4.7
Sodium (mEq / L) 139+2.96 129 — 145
Phosphorus (mg / dL) 5+1.96 1.7 —-12.2
Calcium (mg / dL) 8.7+1.01 5—10.3
Iron Binding Capacity (ug/ dL) 199+45.20 109-369

Sd =Standard deviation; Min-Max = Minimum-Maximum

The average blood glucose of the patients is 98 mmol/L, the average hemoglobin level is
10.9 g/dl, the average hematocrit value (%) is 32.83+5.386, the average KT/V is 1.6. The
mean URR (%) of the patients is 73.6, the mean value of albumin is 3.96 g/dl, the mean
value of sodium is 139 mEq/dL, the mean phosphorus value is 5 mg/dL, the mean value
of calcium is 8.7 mg/dl. The mean value of calcium is 8.7mEq/dL, the mean value of iron

binding capacity is 199 ug/dL (Table 2).

HD related values parameters of the patients receiving hemodialysis treatment are

shown in Table 3.

Table 3. Hemodialysis-Related Values of Patients Receiving Hemodialysis Treatment
(n=166)

Parameters Mean+Sd#* | Min-Max##
Pre-dialysis Urea (mg / dL) 113+33.50 50.2 — 205
Post Dialysis Urea (mg / dl) 29.6+10.5 12.2 - 60
Pre-dialysis Creatine (mg / dl) 6.8+2.66 1.7 —14.5
Post Dialysis Creatine (mg / dl) 2.2+1.11 0.7-6.1
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Pre-dialysis potassium (mEq + / L) 5.4+0.63 3.6 —7.3
Post-dialysis potassium (mEq / L) 3.7+0.31 2.8 — 4.6
Pre-Dialysis Systolic Blood Pressure (mmHg) 110+24.1 1-170

Systolic Blood Pressure After Dialysis (mmHg) | 100+12.81 80 - 150
Pre-Dialysis Diastolic Blood Pressure (mmHg) 70+13.5 60 — 120
Post-Dialysis Diastolic Blood Pressure (mmHg) 70+8.24 60 — 80
Interdialytic Fluid Intake (kg) 3+1.06 11-7

Sd =Standard deviation; Min-Max = Minimum-Maximum

The mean urea value of the patients before/after hemodialysis is 113/29.6 mg / dl, the
mean value of creatine before/after hemodialysis is 6.8/2.2 mg / dL, and the mean value
of potassium before/after hemodialysis is 5.4/3.7 mEq / dL. The average systolic blood
pressure of the patients before/after the hemodialysis session was 110/100 mmHg, while
the average diastolic blood pressure before/after the hemodialysis session was 70
mmHg. The average interdialytic fluid intake of patients receiving hemodialysis

treatment was found to be three kg. (Table 3).

Table 4. Body composition measurement parameters of patients receiving hemodialysis

treatment (n = 166) (Continued)

Parameters Mean+Sd Min-Max
MIS 5+3.05 1—-14
Tanita Fat Percentage 24.5+10.72 3—-52.6
Tanita Fat Mass 15.1+£9.46 1.2 — 54.5
Tanita muscle mass 44.6+£8.79 27.8 — 66.9
Body Mass Index 24.4+4.98 14.2 — 43.1

Note: Sd =Standard deviation; Min-Max = Minimum-Maximum

The average MIS value of the patients participating in the study is 5. According to the
MIS classification, 54.8% of the patients had good nutritional status, 29.5% were at risk
of malnutrition, and 15.7% were malnourished. Among the body composition
measurement parameters of the patients, the fat percentage was 24.5, fat mass was 15.1,

muscle mass was 44.6 and BMI as 24.4 kg / m2(Table 4).
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Table 5. Laboratory values and body composition measurement parameters by gender

Parameters Female (n=77) Male (n=89) P
Mean+Sd* Mean+Sd*
HTC (%) 33.07+4.138 32.63+6.286 0.6032
Median | Min-Max*# | Median | Min-Max*#

Tanita Fat Percentage 20.4 3-52.6 23.3 3—40.8 <0.001"
Tanita Fat Mass 17 1.3 —54.5 13.5 1.2 -30.8 0.197P
Tanita Muscle mass 39.1 27.8 — 61.1 49.7 32.2 -66.9 | <0.001
BMI 22.6 16.3 — 43.1 24.7 14.2 —34.5 0.845P
Hemoglobin (g/dL) 10.6 7.4 —13.3 11 7.4 —37 0.328P
Albumin (g/dL) 4 3.1—4.5 4 3.4—4.7 0.027
Reinforcement Capacity (ug / dL) 193 109 — 301 202 114 — 369 0.200P

a: Student t test; Median + Standard deviation b:

(Minimum-Maximum)

Mann-Whitney U testi; Median

A statistically significant difference was found between male and female patients in terms

of Tanita fat percentage, Tanita muscle mass, albumin, and MIS classification (p<0.001,

P<0.001, p=0.027, p=0.001) (Table 5).

Table 6. Evaluation of malnutrition inflammation score

MIS classification Female (n=77) Male (n=89) p

Number Percent Percent
Number(n)

(n) (%) (%)

Nutritional status 0.001¢
23 29.9 50 56.2

good

Malnutre 54 70.1 39 43.8

c¢: Pearson Ki-kare testi; n(%)

According to the Malnutrition Inflammation Score, the nutritional status of female

patients was found to be worse than that of male patients (Table 6).
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Table 7. Evaluation of laboratory values and body composition measurements

according to malnutrition inflammation classification

a:

Parameters (n=166)

Nutritional Status

Malnutre (n=93)

Good (n=73) p?
Median | Min- Max | Median | Min- Max

Hemoglobin (g/dl) 11 8.3-37 10.8 7.4 —13.3 0.048"
Albumin (g/dl) 4.1 3.4—4.7 4 3.1—4.5 0.009™
Iron Binding Capacity

222 121 — 369 184 109 — 301 | <0.001***
(ug / dL)
Hemotocrit (%) 33.1 12.1 — 45 31.8 23.3-41.6 0.726
Ktv 1.6 1.2 -2.2 1.6 0.9—-2.5 0.921
URR 73 0.7 — 84 74 55— 88 0.898
Urea before dialysis 112 62 — 205 112 50.2— 184 0.693
Urea after dialysis 25 14 — 60 29 12.2 — 56 0.632
Tanita Fat Percentage 29 12.8-52.6 20.5 3 - 50.4 <0.001***
Tanita Fat Mass 19.7 8.5-54.5 13.3 1.2 — 43 <0.001%**
Tanita Muscle mass 52.2 33.9-61.1 40 27.8-66.9 | <0.001%***
BMI 26.2 20.8-43.1 21.3 14.2-33.4 <0.001™*

Mann-Whitney U test; Median (Minimum-Maximum) Note: * p <0.05, ** p <0.01, ***

p <0.001

Between patients with good nutritional status and patients with malnutrition, a

statistically significant difference was found in terms of hemoglobin (p=0.048), albumin

(p=0.009), iron-binding (p<0.001), Tanita fat percentage (p<0.001), Tanita fat mass

(p<0.001), Tanita muscle mass (p<0.001) and BMI (p<0.001) measurements (Table 7).
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Table 8. Statistics of the model obtained by logistic regression analysis

% 95 CI Exp (b)
B SE P Exp (b) | Lower Upper
Limit Limit
Fixed (bo) 17.435 | 3.842 | <0.001
BMI (X1) -0.281 | 0.114 | 0.014 0.755 0.604 0.944
Tanita Fat Percentage (X2) | -0.260 | 0.110 | 0.019 0.771 0.621 0.957
Tanita Fat Mass (X3) 0.283 | 0.125 | 0.023 10.328 10.039 10.696
Tanita Muscle Mass (X4) -0.187 | 0.054 | ©0.001 0.830 0.746 0.923

Logistic Regression Analysis; B:Coefficient,SE:Standart Eror, CI:Confidence Interval
%95 C.I for Exp (b)

To determine whether Tanita Measurements (fat percentage, fat mass, muscle mass, and
BMI) are an evaluation method for diagnosing nutrition in patients receiving
hemodialysis treatment and to determine which limit values can predict this situation,
the patients were divided into two groups as good and poor nutrition according to the
MIS classification. Then, the logistic model was established with Tanita measurements.
The probabilities obtained from the model established with four independent variables
(fat percentage, fat mass, muscle mass, and BMI) were calculated (Table 8). The
diagnostic decision-making properties of fat percentage, fat mass, muscle mass, and BMI
values in the evaluation of nutrition were examined by Receiver Operating

Characteristics (ROC) curve analysis (Figure 1).
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Figure 1. ROC Analysis Chart
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The cut-off point was determined according to the Youden index. In the presence of

significant limit values, the sensitivity, specificity, positive predictive, and negative

predictive values of these limits were calculated. The formula for calculating probability

with the established logit model is given below. The evaluations made with ROC analysis

are shown in Table 9.

1
1 + e—o+b1 Xy +b;X;+b3X3+b4Xy)

P(Y=1/X=x)=

Table 9. Model probability ROC analysis results

AU % P Cutting | Sensitivity | Selectivity | PPV % NPV %
Point
(%95 om (%95CD | (%95
CD) CI)
Model 85,5 <0,001 0,4499 87,1 75,34 81,8 82,1
Possibili
v (79,7- (78,55~ (63,86- (74,92- (72,7-
91,3) 93,15) 84,68) 87,12) 88,77)

In predicting nutritional classification, the diagnostic test performance obtained from

the probabilities calculated from the model built on four independent variables was

found to be statistically significant (AUC=0.855; 95%CI: 0.80-0.91; p<0.001).
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Considering the significance of the variability within the model, the Cox & Snell R square

value was found to be 0.358 and the Nagelkerle R square value was 0.480.
Discussion

Despite advances in diagnosis and treatment, end-stage renal disease is still an
important health problem due to its high mortality and morbidity. HD is the most
frequently preferred RRT option all over the world and in our country. According to the
TND Registry (2019) report, it is known that the majority of patients receiving HD
treatment are male and between the ages of 45 and 64. Although the etiology of ESRD
varies by country, it is reported that the most important etiological factors for the
development of ESRD in our country are diabetes, hypertension, and glomerulonephritis
(TND Registry 2021). The sociodemographic characteristics and etiologies of ESRD
development of the patients participating in our study were found to be parallel to the

TND Registry 2021.

It has been reported that malnutrition is the most important factor determining poor
prognosis and mortality in patients receiving hemodialysis treatment2234-38 | It is
recommended that some biochemical parameters, such as weight loss, serum albumin,
creatinine, lipid profile, BMI, and anthropometric measurements, be used alone or in
combination in the evaluation of nutrition in patients receiving hemodialysis
treatment2223:394°, In patients receiving HD treatment, factors such as decreased protein
and energy intake, hormonal changes, deterioration of water-salt metabolism, change in
calcium-phosphorus balance, and variability in total body water may prevent the correct
evaluation of changes in the amount of fat and protein and body composition.
Biochemical parameters recommended in the evaluation of nutrition may give incorrect
results due to inflammation, liver disease, and hemodialysis treatment. Although
anthropometric measurements are a non-invasive, easy-to-apply, and inexpensive
method, it is known that they have disadvantages such as the difference in the
instruments used, the lack of skill of the individual making the measurement, the area to
be measured not being determined correctly, and the characteristics of the individual to
be measured224°. Different methods such as evaluation with MIS, and body composition
analysis with DEXA or BIA are also used to diagnose nutrition in patients receiving HD
treatment2223.35.38-40, The BIA method is a method used clinically in body composition
analysis due to its advantages such as being non-invasive, easy to carry and apply, and
not giving radiation to the patient2337. In patients receiving HD treatment, the BIA

method is recommended to be used in evaluating hydration, urea distribution volume
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(UDV), hypervolemiz23:3740, cardiac performances® and determining survival34 in addition
to body component analysis and nutrition evaluation. In addition, it is stated that the
BIA method can be applied by dialysis nurses to evaluate patients' dry weight, fluid

volume, and nutrition25-39,

In a study conducted in Korea, where the nutritional status of patients receiving
hemodialysis treatment (n=71) was evaluated, it was reported that 24% of the patients
had malnutrition4'. In one study, it was stated that 47.2% of the patients (n=106)
receiving HD treatment42, and in another study, 10.9% of the patients (n=239) had severe
malnutrition4s. Compared to the literature, the rate of malnutrition in our research group
was found to be higher than some research results43 and lower than some research
results4-4244-47 This can be explained by the fact that our sample size is different from
these studies, different nutritional assessment methods are used in relevant studies, and

nutrition varies according to geographical regions and cultures.

According to the Malnutrition Inflammation Score classification, it was determined that
the nutrition of female patients was worse than that of male patients. This finding can be
explained by the fact that female patients' body muscle mass, hemoglobin value, BMI,
and iron binding capacity are lower than male patients, and their fat percentage and fat
mass are higher. When our findings were compared with the literature, it was seen that
some research findings43 were different from some similar research findings42-44. In the
literature, the reason why malnutrition is more common in female patients receiving HD
treatment than in male patients is explained by female patients' fluid restrictions and

noncompliance with medical nutrition therapy43-49.

It is emphasized in the literature that low serum levels of hemoglobin, prealbumin,
albumin, creatinine, urea, cholesterol, and transferrin are important markers in
diagnosing malnutrition in patients receiving HD treatments®5:. In this study, it was
observed that there was a statistically significant difference between the hemoglobin,
albumin, and iron binding levels of patients with good nutritional status and patients
with malnutrition. This difference can be explained by the low serum hemoglobin,
albumin, and iron binding levels of malnourished patients. In addition, it was
determined that there was a statistically significant difference between the BIA
parameters of fat percentage, fat mass, muscle mass, and BMI of patients with good
nutritional status and patients with malnutrition. This finding can be explained by the
low fat percentage, fat mass, muscle mass, and BMI of malnourished patients. It is

emphasized in the literature that low serum iron binding and albumin values are
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associated with malnutrition and high mortality34-38. While one study points out that the
hemoglobin value is an important indicator in the evaluation of nutrition42, other studies
emphasize that the sensitivity and specificity of the albumin value in the evaluation of
nutrition are lowso52, According to TND 2021 data, it is stated that 42.3% of patients
receiving HD treatment have serum albumin levels of 3.5-4 g/dl, and 21.0% have
hemoglobin levels of 10-10.9 g/dl. In our study, albumin levels of malnourished patients
were found to be similar to TND 2021 data. This finding supports the need to use
different nutritional assessment methods together in diagnosing the nutritional status of

patients receiving HD treatment.

The reliability of the BIA method in diagnosing the fluid volume and nutrition of patients
receiving hemodialysis treatment has been evaluated in many studies?337-394253, In these
studies, correlations between BIA values and biochemical parameters, anthropometric
measurements, and MNA or SGA findings were evaluated. In the study of Erdogan et al.
(2013) (n=100), it was reported that there was a statistically significant positive
correlation between MNA scores, albumin and creatinine values, fat mass, fat
percentage, muscle mass, and BMI. In a study (n=106), it was stated that there was a
statistically significant positive correlation between hemoglobin value and SGA scores
and fat mass, fat percentage, muscle mass, and BMI42. In another study (n=173), it was
reported that there was a significant positive correlation between serum albumin,
prealbumin, anthropometric measurements, and fat mass. Ryu et al. (2019) reported in
their study (n=288) that there was a significant positive correlation between SGA scores

and BIA values53.

In this study, unlike the literature, logistic regression analysis was performed between
MIS values and BIA measurement parameters. Logistic regression analysis results
showed that the test performance of the BIA method was reliable for the diagnosis of
nutrition in patients receiving HD treatment. The ROC analysis result showed that the
AUC accuracy value of the BIA method was at the "good accuracy level" stated in the

literature.

In the literature, studies have been conducted with different BIA analysis devices in the
diagnosis of nutrition in patients receiving HD treatments8:54, In this study, the cut-off
value of the BIA method was 0.44, and the selectivity (75.3%), sensitivity (87.1%), and
positive predictive value (81.8%) of the method in diagnosing malnutrition in patients
were found to be at an acceptable level. When a body analysis was performed with the

BIA method in a patient receiving HD treatment, it was determined that nutritional
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diagnosis could be made by substituting the values obtained in the established logit
model formula. It was seen that if the probability value obtained from the formula was
greater than 0.44, it could be interpreted as the patient is malnourished, and if the value

was less than 0.44, it could be interpreted as the patient's nutritional status is good.
Conclusion

It showed that there was a significant relationship between the Malnutrition
Inflammation Score and BIA measurement parameters and that the selectivity,
sensitivity, and positive predictive value of the BIA method in evaluating the nutritional
status of patients receiving hemodialysis treatment was at an acceptable level and was a
reliable method. It is recommended to use the BIA method in evaluating the nutritional
status of patients receiving hemodialysis treatment and in the early diagnosis of
malnutrition. Since the BIA method is non-invasive, easy to carry, and clinically reliable
results can be obtained, it is recommended that it be applied by hemodialysis nurses and
that the nutritional status of patients receiving HD treatment is evaluated with the BIA

method, while the hydration of the patients is also evaluated.
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Evaluation of the Effect of Halo Gravity Traction on Lung Volume in

Advanced and Severe Kyphoscoliosis Patients in Chest Radiography

Kemal PAKSOY*, Ahmet Atilla ABDIOGLU**

Abstract

Aim: To evaluate the effect of preoperative halo gravity traction on lung volume in patients with advanced

and rigid kyphoscoliosis using planimetric measurements from chest radiography.

Method: Ten patients with a mean age of 20.5+0.9 with a diagnosis of severe and severe kyphoscoliosis
who underwent halo gravity traction between 2019 and 2021 were included in our study. Direct chest
radiographs taken before and after traction were analyzed retrospectively. In order to evaluate the

effectiveness of traction, planimetric evaluations were made on radiographs.

Results: In the evaluation of radiological parameters, mean thoracic coronal cobb angle, lumbar cobb angle,
thoracic kyphosis angle, lumbar lordosis angle, C1-S1 distance and lung volume before and after the
procedure were  96.670°+8.4535°, 88,000°+4.5989°,  37.020°+11.5893°,  38.540°+11.1269°,
73.150°£7.0412°, 65.590°+7.3927°, 50.100°£9.5467°, 55.100°+£9.0238°, It was 371.500mm=+ 64.2410mm,
408.330 mm+80.8229 mm and 967.730 mm3+318.404 mm3, 1155.180mm3+332.868 mma3. The decrease in
thoracic kyphosis, lumbar lordosis, thoracic cobb and lumbar cobb angles and the increase in lung volume

and distance between C1-S1 were statistically significant (p<0.05).

Conclusion: Traction application is a safe method for deformities. It is effective in correcting sagittal and
coronal curvatures. It is a method that is effective in pulmonary functions as well as increasing the lung

volume radiologically.

Keywords: Halo gravity traction, kyphoscoliosis, lung voliime, radiograph.
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Gogiis Radyografilerde ileri ve Sert Kifoskolyoz Hastalarinda Kullamilan Halo Yer Cekimi
Traksiyonunun Akciger Hacmi Uzerindeki Etkisinin Degerlendirilmesi
Oz
Amac: Ileri ve sert kifoskolyozlarda cerrahi 6ncesi halo gravite traksiyonunun hastalarda gogiis

radyografisinden planimetrik 6lgtimler kullanilarak akciger hacmi tizerinde etkisini degerlendirmektir.

Yontem: Calismaya, 2019-2021 yillar1 arasinda halo yergekimi traksiyon uygulamasi yapilan ileri ve sert
kifoskolyoz tanili yag ortalamasi 20,5+0i9 olan 10 hasta dahil edildi. Traksiyon 6ncesi ve sonrasi hastalara
gekilen direkt akciger grafileri geriye doniik incelendi. Traksiyonun etkinligini degerlendirebilmek igin

grafiler lizerinden planimetrik degerlendirmelere tabi tutuldu.

Bulgular: Radyolojik parametrelerin degerlendirilmesinde islem 6ncesi ve islem sonrasi ortalama torakal
koronal cobb acisi, lomber cobb acisi, torakal kifoz agisi, lomber lordoz acisi, C1-S1 mesafesi ve akciger
volimi swrasiyla; 96,670°+8,4535°, 88,090°+4,5989°, 37,020°+11,5893°, 38,540°+11,1269°,
73,150°£7,0412°, 65,590°+7,3927°, 59,100°+£9,5467°, 55,100°+9,0238°, 371,590mmz=+64,2410mm,
408,330mm=+80,8229mm ve 967,730 mm3+318,404 mms3, 1155,180 mm3+332,868 mms3 idi. Torakal kifoz,
lomber lordoz, torakal cobb ve lomber cobb agilarindaki azalma ile akciger hacmi ve C1-S1 arasindaki mesafe

artigl istatistiksel olarak anlamliydi (p <0,05).

Sonug: Traksiyon uygulamasi deformitelerde giivenli bir yontemdir. Sagital ve koronal egriliklerin
diizelmesinde etkilidir. Pulmoner fonksiyonlar {izerine etkili oldugu gibi radyolojik olarak akciger voliimii

iizerinde de artig yoniinde fayda saglayan bir yontemdir.

Anahtar Sozciikler: Halo gravite traksiyonu, kifoskolyoz, akciger voliimii, radyografi.

Introduction

Surgical management of rigid and advanced kyphoscoliosis deformity always poses a
great challenge for surgeons. Such progressive deformities can lead to neurological
deficits. Cardiopulmonary functions and the quality of life of patients may also be
affected. Preoperative pulmonary dysfunction, seen especially in such patients,
furthermore increases the risk of mortality*. Halo gravity traction (HGT) is utilized to

provide partial correction in advanced curvatures to alleviate such problems2.

HGT is a technique that gradually corrects coronal and sagittal abnormalities in patients.
With this correction, the spine lengthening and pulmonary functions can be enhanceds.
The greatest benefit of the device to be implanted for the application of HGT is that it is
simple to apply and does not necessitate prolonged bed rest in patients. Conversely,
infections, which may arise with other traction methods, are uncommon4. Numerous
studies have examined the impact of HGT administration on pulmonary functions®°.

These studies primarily employed pulmonary function tests to examine lung functions?’.
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To the best of our knowledge, there is no previous research on radiographic evaluation
of lung capacity in medical literature. This study aimed to determine the effect of pre-
surgery HGT treatment on lung volume in patients with advanced and rigid

kyphoscoliosis, using planimetric measurements obtained from chest radiography.
Material and Methods

Patients with advanced and rigid kyphoscoliosis receiving preoperative HGT traction
between January 2019 and December 2021 at a secondary healthcare institute were
included in the study. Ethical board approval was obtained from the ethics committee of
the same institution (Ethics committee protocol number: 27.07.20022/47). The study
was conducted by the Declaration of Helsinki. Preoperative radiological images obtained

before and after HGT application were retrospectively analyzed.

The criteria for HGT were as follows: (a) Rigid and advanced kyphoscoliosis with
flexibility of less than 30° and a coronal cobb angle of more than 80°89, (b) Sagittal cobb
angle of more than 65°, (¢) no advanced neurological deficit (d) severe impairment of
pulmonary function tests defined as forced vital capacity percent (FVC%) < 50%?.

Patients with bone disease were excluded from HGT application.
HGT Application Procedure

Patients fasted four hours before the procedure that was performed under sedation and
sterile conditions in the operating room. For sedation, 0.02 mg/kg of midazolam and 1
mcg/kg of fentanyl was used. The screw sites were re-sterilized with 10% povidone-
iodine solution, and 1 ml of 2% lidocaine was used to provide local anesthesia. Two
screws were placed on the mid-pupillary line on the anterior side, 3 cm proximal to the
corrugator supercilii muscle, and the other two screws were placed bilaterally lateral to

the mastoid on the posterior aspect. Screw locations are shown in Figure 1.
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Figure 1. Halo screw entry points. A: Anterior screws, B: Posterior screws

Following the procedure, each patient underwent a cranial tomography to observe the
relationship of screw to bone. Patients were rested for one day after the procedure.
Traction was commenced using 5kg, with the traction weight increased 1-2 kg per day
according to how well the patient tolerated the traction. Aim traction weight was
calculated to be 30-50% of the patient’s body weight. Neurological examination and
evaluation of pain was conducted daily. To prevent loosening, screws were tightened
every two days. Skin entry site of screws was dressed using 10% povidone iodine solution,

daily.

Since the duration of traction was between 12-16 hours, the device was adjusted so that

it could remain in traction in a mobilized and sitting position as well as in bed (Figure 2).
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Figure 2. Application of halo gravity traction in A) standing, B) sitting, and C) supine

position.

Traction was applied to the patients at all times except for when using the bathroom,

toilet and during sleep. The mean total traction time was 30-35 days.
Radiological Evaluation

Scoliosis radiographs were taken before and after HGT. All radiographs were taken in
the standing position. Thoracic kyphosis and lumbar lordosis angles in the sagittal plane,
thoracic and lumbar cobb angles and C1-S1 distance in the coronal plane were measured
using the “surgimap” clinical imaging tool (Nemaris Inc, New York, United States). To
measure lung volumes before and after HGT, “surgimap” was used to manually mark
first the outlines of the right lung and calculate its volume. The same procedure was
conducted for the left lung. The lateral radiograph was then used to roughly mark the
outlines of the left and right lung to calculate volume. The sum of these three volumes
was used to calculate the total lung volume2. Sample surgimap measurements of one

patient is shown in Figure 3.
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Figure 3. Planimetric measurement using the “surgimap” programme. A. Right and left

lung marking and measurement using posteroanterior chest radiograph and B) Lung

marking and measurement using the lateral chest radiograph

S 81 mm

Statistical Evaluation

Data is reported as mean, standard deviation, minimum and maximum. Wilcoxon

Signed Ranks test was used for comparison of data. A blinded statistician evaluated data

and performed statistical analysis. Statistical significance was accepted as p<0.05.

Results

Three males and seven females were included in the study. The average age of patients

was 20.5+0.9 years. Pre and post HGT thoracal coronal cobb angle, lumbar cobb angle,

thoracic kyphosis angle, lumbar lordosis angle, C1-S1 distance and total lung volumes are

shown in Table 1.

Table 1. Minimum, maximum, mean and standard deviation for study measurements.

K. PAKSOY, A. A. ABDIOGLU

As . Sig.
(n) | Min Max Mean Z ymp 8
(2-tailed)
Pre HGT TCA 10 83.5° 111.4° 06.67°+8.45°
-2,803b p <0.05
Post HGT TCA 10 79.1° 97.4° 88.09°+4.60°
Pre HGT LCA 10 19.9° 59.1° 37.02°£11.59°
-,408¢ p=0.683
Post HGT LCA 10 20,4° 59.9° 38.54°+11.13°
Pre HGT TKA 10 61.1° 86.5° 73.15°+£7.04° - 2,805 P<0.05
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Post HGT TKA 10 54.4° 79.5° 65.59°+7.39°
Pre HGT LLA 10 42.6° 68.4° 59.10°+9.55°
- 2,606P P<0.05
Post HGT LLA 10 37.1° 64.1° 55.10°£9.02°
Pre HGT C1-S1
. 10 268.1 472.8 371.59+64.24
distance (cm)
- 2,805¢ p<0.05
Post HGT C1-S1
. 10 281.1 575.1 408.33+80.82
distance (cm)
Pre HGT LV (mm3) 10 449.3 | 1395.1 967.73+318.40
-2,803¢ pP<0.05
Post HGT LV (mm3) 10 568.1 1614.1 1155.18+332.87

sHGT: Halo gravity traction, TCA: thoracic cobb’s angle, LCA: lumbar cobb’s angle, C1-
S1 distance: cervical 1-sacral 1 distance, centimeter (cm), TKA: Thoracic kyphosis angle,
LLA: Lumbar lordosis angle, LV: Lung voliime, cubic millimeter (mms3). a. Wilcoxon

Signed Ranks Test, b. based on positive ranks, c. based on negative ranks.

The decrease in thoracic kyphosis, lumbar lordosis, thoracic cobb and lumbar cobb
angles and the increase in distance between C1-S1 were found to be statistically
significant (p<0.05). In addition to the changes in sagittal and coronal parameters, the

increases in lung volume was also statistically significant (p<0.05).
Discussion

Surgical correction of rigid and advanced kyphoscoliosis abnormalities is challenging
and associated with significant mortality and morbidity. Neuronal injury and possible
progressive neurological impairment including plegia can occur intra or post-
operatively. The likelihood of pulmonary dysfunction is not only substantial in patients
with rigid and severe kyphoscoliosis deformity, but it is also a significant issue that

complicates perioperative surgical planning?s.

In patients with such deformities, pulmonary function tests are generally used to
determine pulmonary function. The consensus in the literature is that HGT application
is effective in improving vital capacity, forced vital capacity (FVC), forced expiratory
volume in the first second (FEV1) and peak expiratory flow rate (PEF)'4. However, to the
best of our knowledge, the radiological evaluation of the effect of HGT application on
lung volume in patients with severe and advanced kyphoscoliosis does not exist. Our

study is therefore novel in this respect.
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Computed tomography is the best radiological imaging method for evaluating lung
volume. Direct radiographs containing fewer X-ray doses can also be used to evaluate
lung volume?s. The direct chest radiograph is a low-dose, fast and inexpensive option for
the early detection and follow-up of respiratory tract diseases. Chest radiographs can
evaluate lung volume in patients with acute or chronic lung injury©. In this study, we
aimed to measure the effect of HGT on lung volumes as calculated using chest
radiography in patients with rigid and advanced kyphoscoliosis. Lung volume was
measured as the area in our study. Our data shows that HGT has a positive effect on lung
volume. We believe that traction is responsible for the improvement of the thoracic cobb
angle and the reduction of thoracic kyphosis. Some studies suggest that the association
between pulmonary dysfunction disorder and the thoracic and thoracolumbar
curvatures are related to their extent”. These curvatures, especially upper thoracic
curvatures lead to overall decreased lung volumes causing, therefore, lower inspiratory
and expiratory volumes when compared to the normal population. It is emphasized that
the positive effect on pulmonary function tests observed after traction is related to the
improvement of scoliosis angles in the sagittal and coronal planes819. Our results
correlate with this information. The radiological evaluation also revealed that high
thoracic and lumbar cobb angles seen before traction decreased after HGT application.
With the decreases, C1-S1 lengths on the coronal planes also increased. These findings

were also similar to those previously reported in literature2.21.

Our study is limited by the small number of patients. Larger studies are required to reach
more objective conclusions regarding the usefulness of radiographic evaluations of lung

volume and the effect of HGT traction on lung volume.
Conclusion

In severe deformities, HGT administration can greatly enhance patient tolerance to
surgery. HGT is safer than other traction methods and has a reduced complication rate
since traction is gradually applied and the body's weight is utilized as a counterforce. It
can improve scoliosis angles and decrease postoperative pulmonary problems. Its effects
on improving pulmonary function tests can be observed radiologically on chest
radiographs. In addition to pulmonary function tests, chest radiographs can be used to

give an insight into pulmonary functions before surgery.
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Investigation of Polyvinyl Alcohol (PVA)-Sakacin P Interaction by
Molecular Docking Method

Nihan UNLU*, Arzu OZGEN**

Abstract

Aim: Group IIA bacteriocins, which contain unmodified amino acids and have antimicrobial activity, are a
very broad group. Sakacins in this group are bacteriocins produced by Lactobacillus sakei. The most well-
known sakacins are Sakacin A, G, K, P, and Q. In particular, Sakacin A and P are well characterized. This

study aims to examine the interaction between a single monomer of PVA polymer and Sakacin P bacteriocin.

Method: In t this study, the interaction of a single monomer of PVA polymer, which is among the water-
soluble, biocompatible synthetic polymers, and Sakacin P bacteriocin, which has a protein structure, was

investigated by molecular docking method.

Results: As a result of our molecular docking study, the presence of binding affinity between the C-H,O

monomer of PVA selected as the ligand and the Sakacin P protein selected as the receptor was determined.

Conclusion: According to the results of the analysis, the presence of a strong inhibitor was detected
between the ligand and the target. Therefore, this study can serve as a template for polymer-bacteriocin

materials to be produced in the laboratory.
Keywords: Sakacin P, molecular docking, polyvinyl alcohol.

Molekiiler Yerlestirme Yontemi ile Polivinil Alkol (PVA)-Sakasin P Etkilesiminin

incelenmesi
Oz
Amagc: Modifiye edilmemis amino asitler iceren ve antimikrobiyal aktiviteye sahip olan Grup IIA
bakteriyosinler ¢ok genis bir gruptur. Bu gruptaki sakasinler, Lactobacillus sakei tarafindan iiretilen
bakteriyosinlerdir. En iyi bilinen sakasinler Sakacin A, G, K, P ve Q'dur. Ozellikle Sakacin A ve P, iyi

karakterize edilmistir. Bu ¢alisma, PVA polimerinin tek bir monomeri ile Sakacin P bakteriyosin arasindaki

etkilesimi incelemeyi amaclamaktadir.
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Yontem: Bu calismada suda ¢oziinebilen, biyouyumlu sentetik polimerlerden PVA polimerinin tek bir
monomeri ile protein yapiya sahip Sakacin P bakteriyosinin etkilesimi molekiiler yerlestirme yontemi ile

incelenmigtir.

Bulgular: Molekiiler docking ¢alismasi sonucunda ligand olarak secilen PVA'min C-H4O monomeri ile

reseptor olarak secilen Sakacin P proteini arasinda baglanma afinitesinin varligi belirlenmistir.

Sonug: Analiz sonuglarina gore ligand ile hedef arasinda giiglii bir inhibitor varhig: tespit edilmistir. Bu
nedenle bu calisma, laboratuvarda iiretilecek polimer-bakteriosin materyalleri i¢in bir sablon gorevi

gorebilir.

Anahtar Sozciikler: Sakacin P, molekiiler yerlestirme, polivinil alkol.

Introduction

Docking is a method that can predict the preferred orientation of one of the two
molecules that bind together to form a stable complex in a computer environment. Both
in the rational design of the materials to be produced, and plays an important role in
understanding the chemical process. In docking studies, the binding energies of the
ligand to the receptor in enzyme, nucleic acid, or protein structure can be determined
and the position of the ligand in the binding region of the receptor can be animated. Thus,
this method is useful for understanding the type of binding and for designing more
compatible small molecule ligands that target proteins'. During binding, the ligand-
protein structures are in motion as their orientation, conformation, and geometric poses
of positions are determined. As a result of these movements, the structure becomes more
stable in the lowest potential energy position. With this method, after finding the lowest
free energy conformation of the protein-ligand system, it is possible to establish the
targeted structure, visualize the structure, conformation analysis, estimation of
inhibition activities, calculation of binding energy, and determination of molecular

interactions?2.

Group II bacteriocins are a very large group containing amino acids smaller than 10 kDa,
generally heat stable and unmodifieds. Group II bacteriocins with antimicrobial activity
are divided into 3 subgroups4. Grup IIA bacteriocins are pediocin-like anti-listerial
bacteriocins with activity against Listeria species. Sakacin P, one of the members of this
group, also has high anti-listerial activity and a narrow inhibitory spectrum. For this
reason, Sakacin P is one of the most promising bacteriocins for the preservation of foods
that has problematic contamination with listerias. The packaging industry is also one of

the common areas used to protect foods from spoilage or contamination. In the
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production of food packaging materials, biodegradable polymers are generally used due
to the increase in environmental pollution and the limited petroleum resources®. PVA,
one of the biodegradable polymers, is a non-toxic, water-soluble, and semi-crystalline
synthetic polymer7:8. Since PVA and Sakacin P are suitable for use in similar fields such
as biomedicine, and the packaging industry, it is tempting to examine the interaction
between these two structures. Therefore, in this study, the interaction of a monomer of
PVA polymer as ligand and Sakacin P bacteriocin as protein was investigated by the

Molecular Docking method.
Material and Methods

Sakacin P (PDB ID: 10HM) structure was obtained from The Protein Data Bank (PDB,
https://www.rcsb.org/). The pdb file of the 2DDE protein was prepared using chain A
and transferred to AutoDockTools (ADT ver.1.5.6). Water molecules of the structures
were removed and the pdbqt files of the proteins were saved. The chemical structure of
the PVA (PubChem CID: 11199) ligand was obtained from the National Library of
Medicine (https://www.ncbi.nlm.nih.gov/). Torsions of the ligand were examined and

then the files of the ligand were saved as pdbqt format by Autodock Tools (ADT ver.1.5.6).

The molecular docking study was performed using Autodock 4.19. Each docking was
performed according to standard Autodock steps'©. The most suitable possible binding
modes obtained as a result of the Molecular Docking processes were determined with
Autodock 4.1, and their analyzes and visuals were obtained with the Biovia Discovery

Studio Visualizer 2021 program.
Results

The interaction of the ligand and the protein, whose molecular structures are given in
Fig.1 and Fig.2, was investigated with the Autodock4.1 program, which has proven itself
in the discovery of stable structures that can be used in suitable areas. In Fig.1, a single
monomer of PVA polymer that is used as a ligand is illustrated. As shown in the figure,
the atom in red denotes oxygen, light gray represents hydrogen, and dark gray represents

carbon.
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Figure 1. Molecular structure of C.H,O.

Sakacin p, whose molecular structure is given in Fig. 2, was used as a receptor.

Figure 2. Molecular structure of Sakacin P.

In this study, a molecular modeling study was carried out using ADT - 1.5.6 program to
investigate the binding properties. Ligand-protein interaction was simulated based on

free binding energy (AG).

Table 1. Molecular docking analysis of Sakacin P and the monomer of PVA.

Binding Energy/AG | Inhibition Constant/Ki | Hydrogen Hydrophobic
(kcal/mol) (mM) Bond Bond
-1.66 61.12 ASP-17-H TRP-18-C
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As seen in Figure 3, where ligand-protein interactions are shown, hydrogen and
hydrophobic bonds were observed between the two molecules. A conventional hydrogen
bond was detected between the amino acid aspartic acid (ASP-12) and the element
oxygen at a distance of 2.90 nm. Pi-alkyl interaction, a type of hydrophobic bond,
occurred at a distance of 5.59 nm between the element carbon and the amino acid
tryptophan (TRP-18). In addition, the van der Waals bond, which is a weak interaction
between the valine (VAL-7, VAL-16) and threonine (THR-15) amino acids of the Sakacin
P protein and the ligand, formed.

Figure 3. Ligand-protein interactions.
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With molecular docking, it is possible to view the amino acid sequences and obtain the
three-dimensional structure of the protein shape by estimating the three-dimensional
protein folding from these sequences. In the Ramachadran chart developed by
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Ramachandran and his team in 1963, it is possible to understand the distribution of
dihedral angles within the protein structure and display the results by combining them.
As aresult of the rotations made by the protein chain, angles in two planes are formed at
the point where the bonds between the a-carbon and nitrogen atoms of the amino acids
forming the chain and the a-carbon and carbon (located in the carboxyl group) atoms
are located. The phi (¢) angle, one of these angles called dihedral angles, occurs between
the nitrogen atom and a-carbon atom, and the psi (y) angle occurs between carbon and
a-carbon?2. In the Ramachandran graph obtained for this purpose, the twisting angles of
the amino acids in the Sakacin P peptide are shown in Fig.4. The ¢ and y distributions
of the dihedral angles in this graph reveal changes in amino acid side chain

conformations for this model.

Figure 4. Ramachandran plot showing the distribution of the phi (¢) and psi (y)
dihedral angles (in degrees) of the model.
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Discussion

In Fig.1 giving a single monomer of the PVA polymer used as a ligand, the red-colored
atom represents oxygen, light gray hydrogen, and dark gray carbon. As seen in Fig.2,
which gives the chemical structure of Sakacin P used as a receptor, the red atom indicates
oxygen, light gray hydrogen, dark gray carbon, yellow sulfur, and blue nitrogen.
According to the simulation result, we made using the molecular docking method, the
binding energy of the ligand-protein interaction is -1.66 kcal/mol as given in Table 1.
Considering this result, it can be said that the ligand has a good binding affinity to
Sakacin P.
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Conclusion

Sakacin P, which is one of the ITA group bacteriocins produced by Lactobacillus sakei
bacteria, has increased potential for use in many areas such as food, packaging, and
biomedical. The compatibility of the usage areas of PVA and Sakacin P with each other
and the absence of a study examining the interaction between these two as a result of our
research led us to this study. As a result of our molecular docking study, the existence of
binding energy of -1.66 kcal/mol was determined between the C.H,O monomer of PVA
selected as the ligand and the Sakacin P protein selected as the receptor. In addition, the
inhibition constant value obtained according to the results of the analysis was
determined as 61.12 mM. This result can be expressed as an indicator of how strong the
inhibitor is. Considering the hydrogen bond and hydrophobic bond formed between the
amino acids ASP-17 and TRP-18 of Sakacin P and the PVA monomer, it can be said that
there is an interaction between them. As a result, this study can serve as a template for

materials to be produced for use in appropriate fields, especially in the food industry.

Acknowledgment: We thank Assoc. Prof. Dr. Ali Kemal Garip for his help with

molecular docking.
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Talasemi Major Hastalarinda MRG ile Kardiyak Demir Yiikii Olciimii,
Demir Yiikiiniin Kardiyak Fonksiyonlara Etkisinin Degerlendirilmesi ve

Doku Doppleri ile Karsilastirilmasi”

Tevfik GUZELBEY*, Bengi GURSES™*, Aysegiil SARSILMAZ****, Ebru KARASU****,

Olcay OZVEREN***** Yusuf Sinan AYDIN******

Oz

Amag: Talasemi major (TM) hastalarinda, diizenli kan transfiizyonlar1 nedeniyle demir birikimi
goriilmektedir. TM hastalarinda morbidite ve mortalitenin en sik nedeni artan demir birikimine bagh gelisen
kardiyak komplikasyonlardir. Kardiyak demir birikimi manyetik rezonans goriintiileme (MRG) ile dogru bir
sekilde ol¢iilebilmektedir. Ancak 3 Tesla (3T) MRG ile gerceklestirilmis yeterince ¢caligma bulunmamaktadir.
Bu calismanin amaci, kardiyak demir birikimini 3T MRG cihazinda T2* relaksasyon teknigi ile 6lcmek ve
kardiyak T2* degerleri ile karaciger T2* degerlerinin, serum ferritin seviyesinin, ekokardiyografi ve kardiyak
MRG (KMRG)’de sistolik ve diyastolik fonksiyonlar1 degerlendirmek i¢in 6l¢iilen parametrelerin iligkisini

arastirmaktir.

Yontem: 21 TM hastasina (13 kadin, 8 erkek; ortalama yas 29,3+7,6) ve 11 saghkl goniilliiye (5 kadin, 6
erkek; ortalama yas 32,4+5,9) kardiyoloji departmani tarafindan transtorasik ekokardiyografi (TTE) yapildi.
TTE’den sonra bir hafta icerisinde kardiyak ve karaciger demir yiikiinii degerlendirmek icin 3T MRG
cihazinda 16 ekolu T2* gradiyent Turbo Field Echo (TFE) sekansi kullanildi. Kardiyak fonksiyonlari
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degerlendirmek amaci1 ile 2D-Balanced (steady-state free precession)-TFE sekansi ile kisa aks sine

goriintiiler alindi.

Bulgular: 21 TM hastasinin 6’sinda kardiyak T2* degeri 12 msn altinda 6l¢iildii. Kardiyak demir birikimi
olan ve olmayan TM hastalarinda karaciger T2* degeri, serum ferritin diizeyi, TTE ve MRG’de sistolik ve
diyastolik fonksiyonlarin degerlendirilmesinde kullanilan parametreler arasinda anlamh fark saptanmadi
(p>0,05). Ayrica kardiyak T2* degeri ile 6l¢iilen diger tiim parametreler arasinda anlaml korelasyon iligkisi
bulunmadi (p>0,05). Serum ferritin diizeyi ile karaciger T2* degeri arasinda orta diizeyde negatif korelasyon

saptandi (r = -0,663). TTE'de sistolik veya diyastolik disfonksiyon lehine bulgu bulunmad.

Sonug: Kardiyak demir yiikiinii ongérmede TTE ve KMRG’de oOlgililen parametrelerin, serum ferritin
diizeyinin ve karaciger T2* degerinin yeri bulunmamaktadir. TM hastalarinin kardiyak demir birikimi ve

birikime yonelik selasyon tedavisi takibinde kardiyak T2* degeri kullanilmaldir.
Anahtar Sozciikler: Talasemi major, manyetik rezonans goriintiileme, demir asir1 yiikii.

Measurement of Cardiac Iron Load with MRI in Thalassemia Major Patients, Evaluation of

the Effect of Iron Load on Cardiac Functions, and Comparison with Tissue Doppler
Abstract

Aim: Thalassemia major (TM) patients typically suffer from iron overload due to regular blood transfusions,
with cardiac complications representing the primary causes of morbidity and mortality in TM. Magnetic
resonance imaging (MRI) has gained prominence in the quantitative assessment of myocardial iron
overload. However, the quantification of cardiac iron using 3 Tesla MRI has not been thoroughly explored
in existing literature. This study aims to quantify cardiac iron load using 3T MRI, employing the T2*
relaxation technique, and to investigate the association between cardiac T2* values and liver T2* values,
serum ferritin levels, as well as systolic and diastolic functions assessed by echocardiography (ECHO) and
MRI.

Method: Transthoracic echocardiography (TTE) was performed on 21 TM patients (13 females, 8 males;
mean age 29.3+7.6) and 11 healthy volunteers (5 females, 6 males; mean age 32.4+5.9) by the cardiology
department. Within one week following the TTE, a 16-echo T2* gradient Turbo Field Echo (TFE) sequence
was used in a 3T MRI device to assess cardiac and liver iron load. Short-axis cine images were obtained using

a 2D-Balanced (steady-state free precession)-TFE sequence for the evaluation of cardiac functions.

Results: Of the 21 TM patients, 6 showed cardiac T2* values below 12 ms. No significant difference was
observed between TM patients with and without cardiac iron accumulation in terms of liver T2* values,
serum ferritin levels, and parameters used to evaluate systolic and diastolic functions in TTE and MRI
(p>0.05). Additionally, no significant correlation was found between cardiac T2* values and all other
measured parameters (p>0.05). A moderate negative correlation was detected between serum ferritin levels

and liver T2* values (r = -0.663). No signs favoring systolic or diastolic dysfunction were found in TTE.

Conclusion: The parameters measured in TTE and CMRI, serum ferritin levels, and liver T2* values do not
have a role in predicting cardiac iron load. The cardiac T2* value should be used in the monitoring of cardiac

iron accumulation and chelation therapy in TM patients.

Keywords: Thalassemia major, magnetic resonance imaging, iron overload.
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Giris

Talasemi major (TM), beta globiilin zincirinin sentez bozukluguna bagh olusan, kronik
anemiye neden olan, kalitsal hematolojik bir hastaliktir. Otozomal resesif kalitim
gosteren talasemiler diinyada en sik goriilen tek gen hastaligidirt. Yasamlar1 boyunca
diizenli kan transfiizyonu ihtiyac1 duyan TM hastalarinda, kan transfiizyonuna bagh
demir birikimi goriilmektedir. Biriken demirin toksik etkisine bagl olarak biriktigi
organda disfonksiyon gelismekte ve endokrin, hepatik ve kardiyak komplikasyonlar
meydana gelmektedir2. TM hastalarinda gelistirilen selasyon tedavileri ile yasam siiresi
uzamistir. Ancak morbidite ve mortalitenin en sik nedeni hala demir birikimine bagh

kardiyak komplikasyonlardir.

Karaciger demir birikimi i¢in kullanilan ve dogrulugu karaciger biyopsileri ile kanitlanan
Manyetik Rezonans Goriintiilleme (MRG), kardiyak demir birikimi i¢in de giivenilir ve
tekrarlanabilir bir tetkiktirs. Kardiyak demir birikimi diizeyinin tanisi ve takibi, selasyon

tedavi rejimine karar verilmesi i¢in 6nem tagimaktadir.

Kardiyak demir birikimine bagh olarak oncelikle sol ventrikiilde diyastolik fonksiyonlar
bozulmaktadir. Transtorasik ekokardiyografi (TTE) ve doku Doppler ekokardiyografide
(DDE) diyastolik fonksiyonu degerlendirmek igin olgililen parametreler diyastolik
disfonksiyonu erken donemde tanimada yardimeci olmaktadir. Ancak kardiyak demir
birikimi yiiksek derecede saptanan bazi TM hastalarinda, diyastolik fonksiyonun

bozulmamis oldugu gosterilmigtir4.

Kardiyak MRG (KMRG), sol ventrikiil sistolik fonksiyonlarin1 non-invaziv olarak
degerlendirmede artik altin standart olarak kabul edilmistirs. Ancak diyastolik
fonksiyonlar1 degerlendirme ile ilgili hala bircok calisma yapilmakta ve rutin olarak

kullanilan, giincel literatiirde kabul edilen bir teknik bulunmamaktadir.

Bu calismada; TM hastalarinda, 3 Tesla (3T) MRG cihazinda kardiyak demir yiikiinii T2*
relaksasyon teknigi ile degerlendirip, kardiyak demir birikimi ile karaciger demir
birikimini, serum ferritin seviyesini, TTE, DDE ve KMRG’de sistolik ve diyastolik

fonksiyonlar1 degerlendirmek icin 6l¢iilen parametreleri karsilagtirilmigtir.
Gerec ve Yontem
Cahsma Grubu

Bu calismaya; talasemi major tanisiyla takip edilen 2-8 haftada bir diizenli kan

transfiizyonu ve selasyon tedavisi alan 18 yas iistii 21 hasta alindi. Hastalara Mayis 2014

83
T. GUZELBEY, B. GURSES, A. SARSILMAZ, E. KARASU, 0. 0ZVEREN, Y. S. AYDIN



IGUSABDER, 22 (2024): 81-96.

ve Ekim 2014 tarihleri arasinda kardiyoloji boliimii tarafindan ekokardiyografi islemi
yapildiktan sonra, bir hafta icerisinde MR tetkiki yapildi. Calismaya katilan 21 hastanin
13’1 kadin, 8’1 erkekti. Hastalarin yaslar 22-46 y1l (ortalama yas 29,3 y1l) arasindaydi.

Kontrol grubu; yas ve cinsiyeti uygun, 18 yasindan biiyiik, bilinen kronik bir hastalig
bulunmayan 11 saghkl kisiden segildi. Kontrol grubu 5 kadin, 6 erkekten olugsmakta olup
yaslari, 22-41 y1l (ortalama yas 32,4 yil) arasindayda.

Calismadan dislanma kriterleri olarak belirlenen kardiyak aritmi, sistolik disfonksiyon,
kardiyak pacemaker, kapali alan korkusu (klostrofobi), MR ile uyumsuz protez, stent
veya cerrahi klip, dogumsal kalp hastalig1 acisindan hasta ve kontrol grubu tarandi. Tki

grupta da dislanma kriterinden birisine rastlanilmadi.
Calisma Protokolii

Hasta ve kontrol grupta bulunan herkesin yas, cinsiyet, boy, kilo, viicut kitle indeksleri,

nabiz sayilari, ferritin diizeyleri ve klinik bilgileri kaydedildi.

Calisma 6ncesinde Helsinki Bildirgesi ilkelerine uygun diizenlenen ¢calismanin etik onay1
Yeditepe Universitesi, Klinik Arastirmalar Etik Komitesinden ahnmstir (Karar
numarasi: 409, Tarih: 22/04/2014). Tiim hastalar calisma konusunda bilgilendirildi ve

hastalara aydinlatilmis onam formu imzalatildi.
Manyetik Rezonans Goriintiileme Tetkiki

Tiim MRG tetkikleri 3T Philips Ingenia (Best, Hollanda) sisteminde yapildi. Olgular
supin pozisyonda, EKG ve respiratuar ped kullanilarak incelendi. Tiim c¢ekimlerde 16
kanalli SENSE Torso koil kullanildi. Nefes tutulmasi gereken sekanslarda nefes
diizeyinin ayni olmasi i¢in ekspirasyon sonunda nefes tutturuldu. Ortalama tetkik siiresi

yaklasik 45 dakika idi.

Sol ventrikiiler fonksiyonlar1 degerlendirmek icin kisa aks sine 2D-Balanced (steady-
state free precession)-Turbo Field Echo (TFE) sekansi kullanildi. Sol ventrikiil
apeksinden mitral kapaklara kadar tiim sol ventrikiil goriintiilenecek sekilde cekim

yapildi.

Kardiyak demir birikimini degerlendirmek i¢in tek nefes tutmal, EKG tetiklemeli, 16 eko
zamanl, “black blood”, yag baskih gradiyent TFE sekansi kullanildi. Tek kesit, kisa aksta

mid ventrikiiler hattan gececek sekilde ayarlandi.
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Karaciger demir birikimini degerlendirmek icin karacigere yonelik 16 eko zamanl, yag

baskili, gradiyent TFE sekansi kullanildi.
Demir Yiikii Olciimii

Kardiyak ve karaciger demir yiikleri, T2* goriintiilerden 6zel bir yazihm (CMR tools,
Cardiovascular Imaging Solutions, London, Ingiltere) kullamlarak hesaplandi. Kardiyak
demir 6l¢limii igin region of interest (ROI) mid ventrikiiler hatta alinan kesitte endo ve
epikardiyumu i¢ine alacak sekilde interventrikiiler septuma yerlestirildi. Kardiyak T2*
zamani 12 msn’nin altindaki degerler kardiyak demir birikimi var olarak kabul edildi®
(Sekil 1).

Sekil 1. Kardiyak T2* zaman1 12 msn’nin altinda 6l¢iilen hastanin T2* goriintiileri ve

analizi

1560
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Karacigere yonelik alinan T2* sekansinda damarlardan olabildigince uzak bir sekilde sag
lobdan iki, sol lobdan bir tane olmak tizere 3 farkl ROI ¢izildi. Demir birikimi yiiksek
olan hastalarda sadece ilk 3 eko zamaninda 6l¢iim yapildi. Karaciger T2* zamam 3,26
msn’nin altindaki, karaciger demir konsantrasyonu (LIC) degeri 4 mg/gr'in iistiindeki

degerler demir birikimi var olarak kabul edildi.
Sol Ventrikiil Fonksiyonlarimin MRG ile Degerlendirilmesi

Kisa aks sine sol ventrikiil goriintiileri is istasyonunda (Viewforum; Philips Healthcare)
radyoloji doktoru tarafindan ekokardiyografi sonuclarindan habersiz olarak
degerlendirildi. Yazilimin otomatik segmentasyon ile cizdigi endo ve epi myokardiyum
konturlan tiim fazlarda, her kesitte kontrol edildi. Yazihm yine otomatik olarak bu
goriintiilerden papiller kaslar1 ¢ikararak end-sistolik voliim (ESV), end-diyastolik voliim
(EDV), ejeksiyon fraksiyonu (EF), stroke voliim (SV), end diyastolik myokardiyum
duvari ve papiller kas kitlesini hesapladi. Ayrica diyastolik fonksiyonu degerlendirmede
kullanilan voliimetrik dolum parametreleri olan; pik dolum orani (peak filling rate-PFR)
(ml/msn), erken pik dolum oran (first peak filling rate-FPFR), E dalgas1 (ml/sn), erken
dolum voliimii (first filling volume-FPV) (ml), gec pik dolum orani (second peak filling
rate-SPFR), A dalgas1 (ml/msn), gec pik dolum voliimii (second filling volume-SFV) (ml)

degerleri de otomatik olarak sine goriintiilerden hesaplandi.

Diyastolik fonsiyonu degerlendirmek amaciyla ayrica diyastol siiresinin %30™una uyan
fazda ve end diyastolik ve end sistolik ventrikiil hacimleri Okayama ve ark.7 tarifledigi
sekilde mid-papiller kasa uyan kesitte fraksiyonel olarak is istasyonu yardimi ile
hesaplandi. Ayrica fraksiyonel 6lciim ile global Gl¢limii karsilastirmak icin diyastol
siiresinin %30 ’unda sol ventrikiiliin total hacmi hesaplandi. Bu degerlerden diyastolik ve
sistolik indeks elde edildi.

Ekokardiyografi Teknigi

Ekokardiyografik inceleme 1.5-4.0 MHz transdiiser sistemine sahip Vivid 7 ultrason
sistemi (General Electric, Milwaukee, Wisconsin, USA) kullanmilarak kardiyoloji doktoru
tarafindan yapildi. Tiim bireylerde istirahat halinde sol lateral dekiibit pozisyonda 2
boyutlu transtorasik ekokardiyografi (TTE) kayitlar1 parasternal ve apikal goriintiilerden
Amerikan Ekokardiyografi Toplulugu standartlarina uygun olarak alindi®.

Tim katilimcilarin M-modu, B-modu ve pulse ile siirekli dalga Doppler ve doku Doppler
kayitlar1 alinmistir. Bu Olglimler normal solunum sirasinda gercgeklestirilmis ve

gorlintiiler dijital bir platformda en az ii¢ kardiyak siklus boyunca kaydedilmistir. Sol
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ventrikiil ejeksiyon fraksiyonu, apikal dort bosluk ve iki bosluk goriintiilerinden elde
edilen ejeksiyon fraksiyonlarinin modifiye Simpson yontemi ile hesaplanarak ortalama

degerler elde edilmistir.

Standart Doppler akimlar icin kesintili Doppler ornegi apikal doért bosluk goriintiide
mitral kapak uclarina paralel bir sekilde (<20°) yerlestirilmis ve mitral akim trasesi elde
edilmistir. Bu traseye dayanarak erken mitral tepe akim hiz1 (E), ge¢ mitral tepe akim
hizi (A), E/A oram ve E dalgasinin deselerasyon zamani (EDZ) hesaplanmistir.
Deselerasyon zamani Olciimii i¢in E akim hizinin en yiiksek degerinden baslayarak
azalarak bazal ¢izgiye ulastigi noktanin siiresi olciilmiistiir. Mitral kapak E ve A akim
hizlarinin en yiiksek degerlerinden E/A oram hesaplanmistir. izovoliimetrik gevseme
zamani (IVGZ) 6lciimii icin 6rnek voliimii mitral kapakcik uclarina hizah bir sekilde
yerlestirdikten sonra transdiiser sol ventrikiil c¢ikis yoluna yonlendirilmis ve aortik
akimin sona erdigi nokta ile mitral akimin basladigi nokta arasindaki zaman

Olciilmiistiir.

Doku Doppler ekokardiyografi (DDE) ise apikal dort bosluk goriintiide mitral anulusun
septal ve lateral kenarlarina 5 mm'lik bir doku Doppler 6rnek hacmi yerlestirilerek
gerceklestirilmistir. Septal duvarlarin anulus hizasindaki mitral anuler hiz (Ea) ol¢tilmiis
ve sol ventrikiil dolus basincinin degerlendirilmesinde Oonemli bir gosterge olan
transmitral akim E hizimin mitral anulus Ea hizina oram (E/Ea) hesaplanmistir.
Diyastolik disfonksiyon evreleri, konvansiyonel ve doku Doppler ekokardiyografi
bulgularina gore smiflandirilmistir. Calismada  Amerikan  Ekokardiyografi
Toplulugu'nun sol ventrikiiler diyastolik fonksiyonun degerlendirilmesinde Onerdigi
siniflama kullamilmigtird. Normal ejeksiyon fraksiyonu olan (>%60) ve artmis Ea ( =8
cm/sn) bulunanlar normal diyastolik fonksiyonu olanlar olarak kabul edildi. Ea < 8
cm/sn, E/A orani < 0,8 ve EDZ > 200 msn olanlar bozulmus gevseme fonksiyonu olan
grup, Ea < 8 cm/sn, E/A orani 0,8 ile 1,5 arasinda ve EDZ > 160 msn olanlar yalanci
normal grup, Ea < 8 cm/sn, E/A oran1 > 2 ve EDZ < 160 msn olanlar ise restriktif grup
olarak kabul edildi.

istatiksel Yontem

Veriler, SPSS 22.0 (Statistical Packages of Social Sciences) yazilimi kullanilarak
bilgisayarda analiz edilmistir. Verilerin normal dagilima uygunlugu, Kolmogorov-
Smirnov testi ile degerlendirilmistir. Aciklayic istatistikler, siirekli degiskenler icin

ortalama + standart sapma seklinde, kategorik degiskenler icin ise frekans ve yiizde
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seklinde sunulmustur. Iki bagimsiz grup arasindaki normal dagilima uyan verilerin
karsilastirlmasinda iki bagimsiz orneklem t testi kullanilmistir. Normal dagilima
uymayan verilerin karsilastirilmasinda ise Mann-Whitney U testi tercih edilmistir.
Kategorik degiskenler arasindaki farkin analizi i¢in ki-kare testi ve gerektiginde Fisher
kesin olasilik testi kullamlmistir. Iki degisken arasindaki iliskiyi belirlemek amaciyla
Pearson korelasyon katsayis1 hesaplanmigtir. Anlamlilik diizeyi p<0,05 olarak kabul

edilmistir.
Bulgular

Hasta ve kontrol grubunun yas, cinsiyet, boy, Beden Kiitle Indeksleri (BKI) ve nabiz
sayilar1 Tablo 1’de verilmistir. Hasta ve kontrol grubu arasinda yas, cinsiyet ozellikleri,

boy, BKI ve nabiz degerleri acisindan fark saptanmadi (Tablo 1).

Tablo 1. Olgularin demografik verileri

Hasta Grubu Kontrol Grubu | p degeri
(n=21) (n=11)
Yas (y11) 29,3+7,6 (22-46) | 32,4+5,922 (22-41) | p>0,05
Cinsiyet (Kadin/Erkek) 13/8 5/6 0,255
Boy (cm) 163,9+10,5 (144-188) | 169,5+8,1 (158-183) 0,134
BKI (kg/m2) 22,5+2.6 (17,8-28,9) | 24,3+3,2 (18-29,7) 0,104
Nabiz (atim/dakika) 70,5+7,5 (54-87) 68,6+8,3 (58-86) 0,234

Hasta ve kontrol grubu arasinda; MRG’de yapilan fonksiyonel 6l¢timler olan EDV, ESV,
SV, FPFR, FFV degerlerinin hasta grubunda anlamh daha yiiksek oldugu izlendi. Ayrica
iki grup arasinda kardiyak T2*, karaciger T2* ve LIC degerleri arasinda beklenildigi gibi
anlaml fark saptandi. TTE'da ol¢iilen EF, E, EDZ, E/A, E/Ea degerleri normal gruba

gore hasta grubunda anlamli olarak farkl idi (Tablo 2).
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Tablo 2. Hasta ve kontrol grubunun bazal verileri

Hasta Grubu (n=21) | Kontrol Grubu (n=11) | p degeri
EF (%) (MRG) 57,7+6,5 59,9+4,1 0,321
ED voliim (ml) (MRG) 121,6+24,3 91,2+12,5 <0,001
ES voliim (ml) (MRG) 51,9+14,9 36,7+7,1 <0,001
Strok voliim (ml) (MRG) 69,6+12,8 54,5+7 <0,001
ED duvar ve papiller kas kitlesi (gr) (MRG) 100,4+21,1 91,7422 0,287
Pik dolum oranmi (ml/msn) (MRG) 0,3+£0,09 0,3+0,06 0,069
Erken pik dolum oran1 (ml/msn) (MRG) 0,4+0,1 0,3+0,08 0,016
Erken dolum voliimii (ml) (MRG) 58,9+13,6 43,817 <0,001
Geg pik dolum orani (ml/msn) (MRG) 0,16+0,04 0,18+0,04 0,195
Geg dolum voliimii (ml) (MRG) 10,8+3,4 11+3,2 0,887
Diyastolik indeks (%) (MRG) 46+18,6 51,1+17,6 0,460
Fraksiyonel diyastolik indeks (%) (MRG) 39,1£22 5 48,3+17,2 0,197
Fraksiyonel sistolik indeks (%) (MRG) 60,5+7,2 63,8+5,9 0,562
Kardiyak T2* (msn) 19,3+10,3 26+2,4 0,012
Karaciger T2* (msn) 3,3+3,3 19,7+2,5 <0,001
LIC 8,2+6,2 0,9+0,08 <0,001
EF (%)(eko) 62,91+4,6 67,2+4,6 0,017
E (eko) 1,1+0,2 0,8+0,1 <0,001
A (eko) 0,5+0,1 0,5+0,1 0,585
EDZ(eko) 139,9+35,2 189,8+22,9 <0,001
E/A (eko) 2,1+0,7 1,5+0,4 0,032
IVGZ (eko) 72,0+19 81,6+14,1 0,191
Ea (eko) 11,5+2,3 13+1,7 0,027
E/Ea (eko) 10,1+3,5 6,3+0,5 <0,001

Hasta grubu kardiyak T2* MRG sonuclarina gore kardiyak demir birikimi olanlar
(T2*MRG<12 msn) ve olmayanlar (T2*MRG>12 msn) olarak ikiye ayrildi. Kardiyak

demir birikimi olanlarda, karaciger demir konsantrasyonunun diger gruba gore yiiksek

oldugu goriildii (Tablo 3).
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Tablo 3. Kardiyak T2*MRG sonucuna gore hastalarin bazal verileri

T2*MRG <12 msn | T2*MRG >12 msn | p degeri
n=6 (%28,6) n=15 (%71,4)
Yas (y11) 29,5+9,4 29,33+7,2 0,965
Cinsiyet (K/E) 4/2 9/6 0,872
Ferritin (ng/ml) 4156,1+£3347,2 1377,9+1203,8 0,099
EF (%) (MRG) 56,3%5,1 58,3+7,1 0,610
ED voliim (ml) (MRG) 121,1+30,7 121,7+22,5 0,961
ES voliim (ml) (MRG) 53,2+15,6 51,4+15,1 0,808
Strok voliim (ml) (MRG) 67,0+16,9 70,3+11,5 0,679
ED duvar ve papiller kas kitlesi (gr) (MRG) 102,3+29,1 99,6+18,1 0,644
Pik dolum orani (ml/msn) (MRG) 0,38+0,11 0,39+0,09 0,849
Erken pik dolum orani (ml/msn) (MRG) 0,45+0,16 0,48+0,08 0,359
Erken dolum volimii (ml) (MRG) 58,3+17,6 59,2+12,4 0,891
Geg pik dolum orani (ml/msn) (MRG) 0,13+0,05 0,17+£0,04 0,187
Gec dolum voliimii (ml) (MRG) 9,6+3 11,243,5 0,334
Diyastolik indeks (%) (MRG) 43,7+14,6 46,9+20,4 0,515
Fraksiyonel diyastolik indeks (%) (MRG) 32,4+17,4 41,8+24,2 0,727
Fraksiyonel sistolik indeks (%) (MRG) 59,6+4,9 60,8+8 0,687
Karaciger T2* (msn) 1,21+0,7 4,1+3,6 0,034
LIC 13,6+6,7 6,1+4,7 0,009
EF (%)(eko) 63,1+2,8 62,8+5,2 0,875
E (eko) 1,240,2 14+0,1 0,106
A (eko) 0,58+0,12 0,55+0,16 0,688
EDZ(eko) 157,8+40,4 132,8+31,5 0,785
E/A (eko) 2,240,9 2+0,6 0,543
IVGZ (eko) 69,8+22,4 74,1+18,2 0,835
Ea (eko) 11,3+2,9 11,6+2,1 0,774
E/Ea (eko) 12+5,3 9,4+2,4 0,138
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Hasta grubu, serum ferritin degerine gore 2500 ng/ml alt1 ve iistii olarak 2 gruba
ayrildiginda; ferritin diizeyi 2500 ng/ml iistii olanlarda kardiyak ve karaciger demir
birikiminin, 2500 ng/ml olanlara gore anlamli daha fazla oldugu goriildii (p=0,020 ve
p<0,001). Ancak MRG’de ve TTE’de yapilan fonksiyonel degerlendirmede anlamli

farklilik izlenmedi.

Ferritin diizeyi ile kardiyak ve karaciger T2* ve LIC degerleri arasinda iligki
degerlendirildiginde; LIC ile orta derecede pozitif korelasyon ve karaciger T2* diizeyleri
ile orta derecede negatif korelasyon saptandi. Ancak kardiyak T2* degeri ile korelasyon

saptanmadi.

Kardiyak demir birikimi ile karaciger demir birikimi arasindaki korelasyona
bakildiginda ise; karaciger ve kardiyak demir birikimleri arasinda korelasyon

saptanmadi.
Tartisma

TM hastalarinda, diizenli kan transfiizyonlar1 nedeniyle demir birikimi goriilmekte olup
biriken demirin toksik etkisine baglh olarak biriktigi organda disfonksiyon gelismekte ve
endokrin, hepatik, kardiyak komplikasyonlar meydana gelmektedirz. TM hastalarinda
morbidite ve mortalitenin en sik nedeni artan demir birikimine bagl gelisen kardiyak
komplikasyonlardir. Serum ferritin degeri, viicuttaki demir depolarin1 dolayh olarak
degerlendirebilir. Ancak ferritin bir akut faz reaktami oldugu icin; ferritin diizeyi
enflamatuar olaylar ve malignitelerde artabilirken, karaciger hastaliklarinda (hepatit,
siroz vb.) ferritin diizeyinde diisiis goriilebilmektedir'. Ancak uygulamasinin kolay, ucuz
ve glivenilir bir test olmasi nedeniyle talasemi hastalarinda selasyon tedavisinin etkinligi
ve uzun donemde demir yiikiinii 6ngorebilmektedir. T2* MRG viicuttaki demir yiikiiniin
tam ve takibinde altin standart olarak degerlendirilmektedir'>t2, Kardiyak demir yiikiinii
MRG ile degerlendirmek yiiksek maliyetli oldugu ve saglik sisteminde tiim hastanelerde
Olciim yapilamadig: icin daha ulasilabilir olan TTE, DDE ile erken kardiyak demir
yiikiinii degerlendirebilmek olduk¢a 6nemlidir. Bu amacla kardiyak demir yiikiinii T2*
relaksasyon teknigi ile degerlendirip, kardiyak demir birikimi ile karaciger demir
birikimini, serum ferritin seviyesini, TTE, DDE ve KMRG’de sistolik ve diyastolik

fonksiyonlar1 degerlendirmek i¢in olgiilen parametreleri karsilastirilmigtir.

Giincel literatiirdeki caligmalarin cogu 1,5T MRG cihazlarinda yapilmistir. Ancak 3T
MRG cihazlari, rutin klinik kullanimda giderek daha kabul edilir ve ulasilabilir olmaya

baslamistir. T2* relaksasyonu ile manyetik alan kuvveti arasinda lineer bir iligki
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bulunmaktadir. Bu nedenle 3T cihazlar artan manyetik alan giiciine bagh 1,5T cihazlara
gore hafif demir birikimini saptamada daha sensitiftir. Ancak agir demir birikimini

saptamada 3T cihazlar daha az sensitiftir.

Calismada Anderson ve ark.3 buldugu gibi kardiyak T2* zamam ile karaciger T2* zamani
ve LIC degeri arasinda korelasyon bulunmamistir. Ancak kardiyak demir birikimi olan
hastalarin karaciger T2* zamani ortalamasi (1,2+0,7 msn), kardiyak demir birikimi
olmayanlara gore (4,1+3,6 msn) daha diisiik bulunmus olup aralarinda anlamli fark
saptanmigtir. Bununla beraber kardiyak demir birikimi hafif diizeyde bulunan ii¢
hastanin ikisinde karaciger demir birikimi yiiksek seviyede, diger hastada ise orta
diizeyde Olcililmiistiir. Ayrica kardiyak demir birikimi orta diizeyde cikan hastada,
karaciger demir birikimi hafif diizeyde saptanmistir. Bu nedenlerden 6tiirii, karaciger
demir yiikiinii olgerek kardiyak demir yiikiinii ongormeye calismak, bazi hastalarin

takibinde hatalara neden olacaktir.

Diger 6nemli bir konu kardiyak demir birikimi olan hastalardan hangisinde kardiyak
yetmezligin ve aritminin gelisecegidir. Talasemi hastalarindan sol ventrikiil EF’si
belirgin diisiik olanlarda, MRG'de kardiyak demir birikimi saptanmistir's. Ancak
MRG’de kardiyak demir birikimi saptanan hastalarin cogunda EF normal sinirlardadirs.
Aymni sekilde giincel literatiirde kardiyak T2* ile EF arasinda iligki ¢ok zayif veya yok
olarak bulunmustur®-7. MRG’de aym1 demir yiikiine sahip hastalarin bazilarinda daha
hizh kardiyak yetmezligin gelismesinin genetik faktorler ve gecirilmis myokardit gibi
hastaliklar ile iligkili olabilecegi diistintilmiistiirs. Kardiyak yetmezlik riski, 1,5T
cihazlarda T2* 10 msn oOl¢iilenlerde 160 kat, 6 msn’nin altinda 6l¢iilenlerde ise 260 kat
artmaktadir. Kardiyak yetmezlik gelisenlerin sadece %2’sinin T2* degeri 10 msn’nin

tizerindedir®.

Hasta grubunda EDV, ESV, SV ve TTE’de olgiilen EF, normal gruba gore anlamli farkh
bulunmustur. Talasemi hastalarinda kronik anemiye bagli sol ventrikiiler voliim ve
geniglik artis1 EDV ve ESV’de artisa neden olmakta, bunun sonucunda da SV artisi
goriilmektedir. Westwood ve ark.20 ise EDV ve SV'de artis saptarken, SV’de normal gruba
gore azalma saptamiglardir. Ayrica calismada end diyastolik myokard ve papiller kas
kitlesi talasemi hastalarinda, normal gruba gore artmis olarak saptandi ancak aralarinda

anlamli fark saptanmadi.

Diyastolik fonksiyon, sistolik fonksiyona gore sol ventrikiil disfonksiyonunun erken

tamisinda daha sensitiftir. Talasemi hastalarinda Bosi ve ark2:. ile Seliem ve ark22. E

.. .. .. 92
T. GUZELBEY, B. GURSES, A. SARSILMAZ, E. KARASU, O. OZVEREN, Y. S. AYDIN



IGUSABDER, 22 (2024): 81-96.

dalgas1 ve transmitral erken dolum deselerasyon oraninin, normal gruba gore anlamh
sekilde artig gosterdigini tespit etmislerdir. Ancak Hou ve ark.23 ve Gharzuddine ve ark.24
E dalgasinda, Gharzuddine ve ark.24 ise transmitral erken dolum deselerasyon oraninda

anlaml farklilik saptamamigtir.

Anderson ve ark.s Kklinik parametrelerin multivarite analizlerinde ventrikiiler
disfonksiyon tedavisi ihtiyacini 6ngormede en anlamh degiskenin kardiyak T2*
oldugunu belirtmektedirler. Ayrica Aessopos ve ark.!3 ile Westwood ve ark.4 eko
parametrelerinin sensivitesinin diislik oldugu i¢in, kardiyak demir yiikiintin MRG ile
takibini 6nermislerdir. Bu ¢calismada da TTE ve KMRG’de o6l¢iilen diyastolik ve sistolik
fonksiyon parametreleri ile kardiyak T2* arasinda korelasyon bulunamamistir. Bu
nedenle talasemi hastalarimin kardiyak demir birikimi ve birikime yonelik selasyon

tedavisi takibinde kardiyak T2* tetkiki onerilmektedir.

Calismanin kisithiliklarimin basinda olgu sayisinin kisith olmasi ve hastalarin éykiileri
(uzun stireli ferritin diizeyleri, almig olduklar1 selasyon tedavi rejimleri, transfiizyonel
demir yiikii vb.) hakkinda yeteri kadar bilginin olmamasi gelmektedir. Ozellikle kardiyak
ve karaciger demir birikimi korelasyonunu degerlendirmede ge¢miste aldiklar1 selasyon
tedavi rejimlerini bilmenin yararh olabilecegi diistiniilmektedir. Ayrica KMRG ve TTE
tetkiklerinin, transfiizyondan benzer siire sonrasi1 yapilmasinin daha dogru sonuglar
verecegi diisiiniilmektedir. 3T MRG cihazlarinda kardiyak demir birikimine yonelik
yeteri kadar calisma olmamasi ve daha biiyiik hasta serilerinde uygulanmamis olmasi
calismanin bagka bir kisithligin olusturmaktadir. Bu nedenle 3T MRG'de kardiyak ve
karaciger T2* esik degerleri ve ideal sekans parametreleri ile ilgili literatiirde ortak bir
kani1 bulunmamaktadir. Diyastolik disfonksiyonu degerlendirmede KMRG’nin hala rutin
olarak kullanilmamasi ve yine literatiirde ideal teknik ve esik degerleri ilgili ortak bir kan

olmamasi da diger bir kisithilik nedenidir.
Sonuc¢

TTE ve KMRG ile degerlendirilen sol ventrikiiliin sistolik ve diyastolik fonksiyon
parametreleri, talasemi hastalarinda normal gruba gore farkli bulunsa da, demir birikimi
olan ve olmayan talasemi hastalar1 arasinda bu parametreler arasinda anlamh fark
bulunmamistir. Ayrica bu parametreler ile kardiyak T2* zamam arasinda korelasyon
saptanmamistir. Kardiyak demir birikimini ongormede, TTE ve KMGR ile olciilen

parametrelerin yeterli olmadig: anlagilmistir.
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TM hastalarinin kardiyak demir birikimi ve selasyon tedavisi takibinde kardiyak T2*

degeri kullanilmalidir.

KAYNAKLAR

1.  Galanello R, Origa R. Beta-thalassemia. Orphanet J Rare Dis. 2010;5:11. doi:
10.1186/1750-1172-5-11.

2.  Weatherall DJ. The inherited diseases of hemoglobin are an emerging global
health burden. Blood. 2010;115(22):4331-6. doi: 10.1182/blood-2010-01-251348.

3. Anderson LJ, Holden S, Davis B, et al. Cardiovascular T2-star (T2*) magnetic
resonance for the early diagnosis of myocardial iron overload. Eur Heart J.
2001;22(23):2171-9. doi: 10.1053/euhj.2001.2822.

4. Westwood MA, Wonke B, Maceira AM, et al. Left ventricular diastolic function
compared with T2* cardiovascular magnetic resonance for early detection of
myocardial iron overload in thalassemia major. J Magn Reson Imaging.
2005;22(2):229-33. doi: 10.1002/jmri.20379.

5. Messroghli DR, Bainbridge GJ, Alfakih K, et al. Assessment of regional left
ventricular function: accuracy and reproducibility of positioning standard short-
axis sections in cardiac MR imaging. Radiology. 2005;235(1):229-36. doi:
10.1148 /radiol.2351040249.

6. Guo H, Au WY, Cheung JS, et al. Myocardial T2 quantitation in patients with iron
overload at 3 Tesla. J Magn Reson Imaging. 2009;30(2):394-400. doi:
10.1002/jmri.21851.

7.  Okayama S, Nakano T, Uemura S, et al. Evaluation of left ventricular diastolic
function by fractional area change using cine cardiovascular magnetic resonance:
a feasibility study. J Cardiovasc Magn Reson. 2013;15(1):87. doi: 10.1186/1532-
429X-15-87.

8. Sahn DJ, DeMaria A, Kisslo J, Weyman A. Recommendations regarding
quantitation in M-mode echocardiography: results of a survey of
echocardiographic measurements. Circulation. 1978;58(6):1072-83. doi:
10.1161/01.cir.58.6.1072.

9. Nagueh SF, Appleton CP, Gillebert TC, et al. Recommendations for the evaluation
of left ventricular diastolic function by echocardiography. J Am Soc

Echocardiogr. 2009;22(2):107-33. doi: 10.1016/j.ech0.2008.11.023.

.. .. .. 94
T. GUZELBEY, B. GURSES, A. SARSILMAZ, E. KARASU, O. OZVEREN, Y. S. AYDIN



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

IGUSABDER, 22 (2024): 81-96.

Gandon Y, Olivie D, Guyader D, et al. Non-invasive assessment of hepatic iron
stores by MRI. Lancet. 2004;363(9406):357-62. doi: 10.1016/S0140-
6736(04)15436-6.

Auger D, Pennell DJ. Cardiac complications in thalassemia major. Ann N Y Acad
Sci. 2016;1368(1):56-64. doi: 10.1111/nyas.13026.

Wood JC. Use of magnetic resonance imaging to monitor iron overload. Hematol
Oncol Clin North Am. 2014;28(4):747-64, vii. doi: 10.1016/j.hoc.2014.04.002.
Aessopos A, Giakoumis A, Fragodimitri C, et al. Correlation of echocardiography
parameters with cardiac magnetic resonance imaging in transfusion-dependent
thalassaemia major. Eur J Haematol. 2007;78(1):58-65. doi: 10.1111/j.1600-
0609.2006.00770.X.

Alexopoulou E, Stripeli F, Baras P, et al. R2 relaxometry with MRI for the
quantification of tissue iron overload in beta-thalassemic patients. J Magn Reson
Imaging. 2006;23(2):163-70. doi: 10.1002/jmri.20489.

Pennell DJ. T2* magnetic resonance and myocardial iron in thalassemia. Ann NY
Acad Sci. 2005;1054:373-8. doi: 10.1196/annals.1345.045.

Khadivi Heris H, Nejati B, Rezazadeh K, et al. Evaluation of iron overload by
cardiac and liver T2* in beta-thalassemia: Correlation with serum ferritin, heart
function and liver enzymes. J Cardiovasc Thorac Res. 2021;13(1):54-60. doi:
10.34172/jcvtr.2021.18.

Shamsian BS, Esfahani SA, Milani H, et al. Magnetic resonance imaging in the
evaluation of iron overload: a comparison of MRI, echocardiography and serum
ferritin level in patients with beta-thalassemia major. Clin Imaging.
2012;36(5):483-8. doi: 10.1016/j.clinimag.2011.11.029.

Pennell D. MRI and iron-overload cardiomyopathy in thalassaemia. Circulation.
2006;113(11):f43-4.

Kirk P, Roughton M, Porter JB, et al. Cardiac T2* magnetic resonance for
prediction of cardiac complications in thalassemia major. Circulation.
20009;120(20):1961-8. doi: 10.1161/CIRCULATIONAHA.109.874487.

Westwood MA, Anderson LJ, Maceira AM, et al. Normalized left ventricular
volumes and function in thalassemia major patients with normal myocardial iron.
J Magn Reson Imaging. 2007;25(6):1147-51. doi: 10.1002/jmri.20915.

Bosi G, Crepaz R, Gamberini MR, et al. Left ventricular remodelling, and systolic

and diastolic function in young adults with beta thalassaemia major: a Doppler

.. .. .. 95
T. GUZELBEY, B. GURSES, A. SARSILMAZ, E. KARASU, O. OZVEREN, Y. S. AYDIN



22,

23.

24.

IGUSABDER, 22 (2024): 81-96.

echocardiographic assessment and correlation with haematological data. Heart.
2003;89(7):762-6. doi: 10.1136/heart.89.7.762.

Seliem MA, Al-Saad HI, Bou-Holaigah ITH, Khan MN, Palileo MR. Left ventricular
diastolic dysfunction in congenital chronic anaemias during childhood as
determined by comprehensive echocardiographic imaging including acoustic
quantification. Eur J Echocardiogr. 2002;3(2):103-10. doi:
10.1053/€euje.2001.0122.

Hou JW, Wu MH, Lin KH, Lue HC. Prognostic significance of left ventricular
diastolic indexes in beta-thalassemia major. Arch Pediatr Adolesc Med.
1994;148(8):862-6. doi: 10.1001/archpedi.1994.02170080092018.

Gharzuddine WS, Kazma HK, Nuwayhid IA, et al. Doppler characterization of left
ventricular diastolic function in beta-thalassaemia major. Evidence for an early
stage of impaired relaxation. Eur J Echocardiogr. 2002;3(1):47-51. doi:

10.1053/euje.2001.0114.

.. .. .. 96
T. GUZELBEY, B. GURSES, A. SARSILMAZ, E. KARASU, O. OZVEREN, Y. S. AYDIN



IGUSABDER, 22 (2024): 97-111.

Pes Planus Diizeyinin Dorsi ve Plantar Fleksor Kas Kuvveti ile

Gastroknemius ve Hamstring Kas Esnekligine Etkileri”

Onur AYDOGDU™, Yagmur OZCELIK™*, Gizem GUNES™**, Melda CETIN""",

Javad Hassanzadeh BAKHSHKANDI****, Ziibeyir SART™*****

Oz
Amagc: Bu calismada pes planus diizeyinin dorsi ve plantar fleksor kas kuvveti ile gastroknemius ve

hamstring kas esnekligine etkilerinin incelenmesi amaglanmistir.

Yontem: Calismaya alinan her bireyin yas, boy, agirlik, beden kiitle indeksi gibi demografik ozellikleri
kaydedildi. Katilimcilarin Pes Planus derecelerinin degerlendirilmesinde "Feiss Cizgisi" yontemi, rijit veya
esnek pes planus siniflandirmasi i¢in de "Jack’in Parmak Kaldirma Testi" kullanildi. Hamstring kas kisaligi
"Aktif Diz Ekstansiyon Testi" ile, Gastroknemius kas kisalig1 "ayak bilegi dorsi fleksiyonunun gonyometrik

Ol¢limii" ile degerlendirildi. Dorsi ve plantar fleksiyon kas kuvveti "El Dinamometresi" kullanilarak ol¢iildii.

Bulgular: Arastirmaya katilan 37 pes planuslu katilimeinin (20 kadin, 17 erkek) yas ortalamasi 31,03+9,62
yildi. Katihmeilarin 35'i sag dominant ekstremiteye sahipken, 2'si sol dominant ekstremiteye sahipti. Feiss
Cizgisi yontemine gore sol ayak i¢in katilimcilarin %48,6’s1 1. Derece (18 kisi), %32,4’ti 2. Derece (12 kisi) ve
%13,5'1 ise 3. Derece (5 kisi) pes planusa sahipken, %5,4'tinde pes planus (2 kisi) bulunmuyordu. Sol alt
ekstremite icin yapilan analizlere gore, ayak pes planus derecelerine ve esnek/rijit pes planus durumlarina
gore; hamstring ve gastroknemius kas kisalig1 ile dorsi ve plantar fleksor kas kuvveti degerlerinde
istatistiksel olarak anlaml bir fark bulunmamistir (p>0,05). Sol alt ekstremitede Jack'in Parmak Kaldirma
testine gore katihmeilarin %73,0'i esnek (27 kisi), %21,6’s1 rijit (8 kisi) pes planusa sahipken, %5,4'linde ise

(2 kisi) pes planus deformitesi bulunmuyordu. Sag ayak icin yapilan analizde sol ayaktan farkl olarak
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esnek/rijit pes planus durumuna gore hamstring kas kisalig1 degerlerinde anlaml bir farkhilik saptanmigtir
(p<0,05). Bu sonug, esnek pes planus durumuna gore, hamstring kas kisaliginin rijit pes planus durumunda

daha fazla oldugunu gostermektedir.

Sonug: Calisma sonuglarina gore, sag alt ekstremitede rijit pes planusa sahip bireylerin, esnek pes planusa
sahip bireylere gore, hamstring kas kisalik diizeyleri anlamh sekilde daha fazlaydi, fakat her iki alt
ekstremitede de pes planus derecelerine gore kas kisaliklari ile kas kuvveti degerleri acisindan anlaml fark

bulunmamigtir.
Anahtar Sozciikler: Pes planus, hamstring, feiss ¢izgisi, esneklik, Jack’s test.

Effects of Pes Planus Level on Dorsi and Plantar Flexor Muscle Strength and Gastrocnemius

and Hamstring Muscle Flexibility
Abstract:

Aim: This study aimed to investigate the impact of pes planus level on dorsiflexor and plantar flexor muscle

strength, as well as gastrocnemius and hamstring muscle flexibility.

Method: Demographic data, including age, height, weight, and body mass index (BMI) were recorded for
each participant. While the degree of pes planus was evaluated using "Feiss Line Method", "Jack's Finger
Lifting Test" was used for the classification of rigid or flexible pes planus. Hamstring muscle tightness was
assessed through the "Active Knee Extension Test", while gastrocnemius muscle tightness was measured
using goniometric ankle dorsiflexion. Dorsi- and plantar flexor muscle strengths were assessed using a hand

dynamometer.

Results: The mean age of 37 participants with pes planus (20 females, 17 males) participating in the study
was 31.0349.62. Among them, 35 participants had a dominant right extremity, while 2 had a dominant left
extremity. According to the Feiss Line Method for the left foot, while 48.6% (18 subjects), 32.4% (12
subjects), and 13.5 (5 subjects) of participants had 1st-grade, 2nd-grade, and 3rd-grade pes planus
respectively, there were 2 subjects (5.4%) without pes planus deformity in the left foot. No significant
differences were found in the values of hamstring & gastrocnemius muscle flexibility and dorsi- & plantar-
flexor muscle strength according to the grades of pes planus and the presence of flexible or rigid pes planus
for the left foot (p>0.05). According to Jack's Finger Lifting Test, while 73% (27 subjects) and %21.6 (8
subjects) of the participants had flexible and rigid pes planus respectively, %5.4 (2 subjects) of the
participants did not have pes planus deformity in the left foot. Conversely, there was a significant difference
in terms of hamstring muscle flexibility according to the flexible/rigid pes planus in the right foot (p<0.05).
This finding demonstrates that hamstring muscle shortness/tightness is greater in the rigid pes planus than

flexible pes planus for the right foot.

Conclusion: The study findings revealed that individuals with rigid pes planus had more
shortness/tightness in hamstring muscles compared to those with flexible pes planus for the right lower
extremity. However, there were no significant differences in terms of muscle tightness and muscle strength

according to the grades of pes planus for both lower extremities.

Keywords: Pes planus, hamstring, feiss line, flexibility, Jack’s test.
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Giris

Ayak, kisilerde hem sabit durusta hem de giinliik yasamdaki dinamik aktiviteler
sirasinda bireyin viicut agirligimi tasiyan en onemli yapilardan biridir. Ayak tabani,
viicuttaki ylizeyin %5’ini olusturmaktadir ve viicudun %95'ini desteklemektedir. En
onemli gorevlerinden biri, insan viicuduna etki eden yer reaksiyon kuvvetine kars1 sok
absorbsiyondur®. Ayak problemleri, bircok toplumda yaygin olarak goriilmektedir. On
sekiz yas tistii bireylerde goriilme sikhig1 %24 iken, 18-45 yas araligindaki bireylerde bu
oran, %10 civarindadir. Toplumda %2 ila %23 oraninda goriilen ayak problemlerinden
biri de, pes planustur2. Pes Planus, medial longitudinal arkin (MLA) diizlesmesi veya
cokmesi olarak tamimlanirss. Ayak arklarimin yapis1 ve dinamigi; ayagin sok
absorbsiyonu, hareket sirasindaki viicudun one ilerletilmesi ve ayakta durma sirasinda
dengeyi saglamak i¢in 6nemlidir. MLA; birinci metatarsal, medial kiineiform, navikula,
talus ve kalkaneusu igerir® ve spring, deltoid ligament, posterior tibial tendon, plantar
aponevroz ve fleksor hallucis longus ve brevis kaslariyla desteklenir”. Bu yapilarda

goriilen problemler, ayagin biyomekanigini etkilemektedirs.

Pes planus, ayak arkinin agirlik tasima sirasinda degismesi ve degismemesine gore esnek
veya rijit olarak iki tipe ayrilabilir. Esnek pes planus durumunda; agirhik tasima ve
tasimama sirasinda arkta yiikseklik farki goriiliirken; rijit pes planus durumunda
herhangi bir fark goriilmez ve ark sabit kalir9. Pes planusun bir bagka simiflandirilma
yontemi ise, navikulanin normalde bulundugu hattan uzaklasip yere yaklasma miktarina
gore derecelendirilmesidir®. Navikulanin iizerinde bulunmasi1 gereken hat; medial
malleol merkezi ve 1.metatarsofalangeal eklem merkezinin birlestigi Feiss Cizgisi’dir® ve

bu cizgiden uzaklasmasina gore 1., 2. ve 3. derece pes planus olarak adlandirilire.

Pes planus, aym1 zamanda yiiriiyiis esnasinda bozulan yiik dagilhmina, ayak ve ayak
bileginde artmis strese ve dizde parcalayic1 kuvvetlere sebep olmaktadirz. Yapilan
calismalarda pes planuslu bireylerde, normal MLA sahip olan Kkisilerle
karsilastirnldiginda, daha diisiik tibialis posterior, tibialis anterior ve plantar fleksor kas
kuvveti goriildiigii ve daha kisa asil tendonu ve hamstring kasi goriildiigi bildirilmistir*-
13, Bu bireylerde goriilen gastroknemius kasiin kisaligi, artmis ayak pronasyonuyla
iligkilidir. Subtalar eklemdeki artmis pronasyon ise dizde valgus stresine,
gastroknemius-soleus kaslarinda kisaliga, hamstring ve tensor fascia latae kaslarinda

gerginlige sebep olabilmektedirz©.
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Yapilan calismalar, pes planusa sahip kisilerin ayak yiik dagilimindaki degisiklikler ve
kas kisaliklar1 sebebiyle, yiiriiyiis sirasinda daha fazla enerji harcadigini ve ayaktaki
biyomekanik degisikliklerin kiside anormal duysal girdiye sebep oldugunu gostermistir®.
Bu durum da, kiside yiiriiyiis veya kogsma sirasinda yaralanma riskini artirabilmekte ve

tendinit, plantar fasiit, halluks valgus, diz agris1 ve bel agrisina sebep olabilmektedir4.

Pes planusa sahip plantar fasiit hastalariyla, normal ayak tabanina sahip bireyler
arasinda yapilan bir calismada, iki grup arasinda kalca, hamstring ve quadriceps kaslar1
arasinda bir fark bulunmazken, plantar kas kuvvetinin pes planusa sahip bireylerde daha
diisiik oldugu goriilmiistiir4. Esnek pes planusa sahip bireyler ile normal ayak arkina
sahip bireyler arasinda yapilan bir ¢alismada ise, esnek pes planusa sahip bireylerin
gastroknemius ve tibialis anterior kas tonuslarinin daha yiiksek ve esnekliklerinin daha
az oldugu bildirilmistir’s. Angin ve ark. yaptig1 bir calismada, peroneus longus kas tonus
ve kuvvet degerlerinin pes planuslu bireylerde azaldigini ve bu nedenle, MLA iizerindeki
destek etkisinin de azaldigini belirtmislerdir. Sporcular {izerinde yapilan bir ¢calisma, pes
planusun dengeyi ve performansi etkiledigini, pes planus derecesiyle statik denge

performansi arasinda anlaml bir iligki oldugunu bildirmistire.

Yukarida sozii edilen calismalarda, pes planusa sahip bireylerde hamstring ve
gastroknemius kas kisaliklar1 ve kas kuvvet dengesizliklerinin var oldugu bildirilirken,
bu parametrelerin pes planus diizeyinden etkilenip etkilenmedigiyle ilgili olarak,
literatiirdeki mevcut ¢calismalarin yetersiz kaldig1 goriilmiistiir. Bu nedenle, bu calisma
pes planus diizeyinin dorsi ve plantar fleksor kas kuvveti ile gastrocnemius ve hamstring

kas esnekligine etkisinin incelenmesi amaciyla planlanmistir.
Gerec ve Yontem

Bu arastirmaya 21-51 yas araliginda, pes planusa sahip olan, sistemik ve ayak ile iligkili
herhangi bir hastalig1 olmayan, calismaya katilmaya goniillii 37 kisi dahil edilmistir.
Ortopedik, norolojik, kardiyovaskiiler vb. sistemleri etkileyen kronik hastaliga sahip
olan, ayak-ayak bileginde travma ve/veya cerrahi Gykiisii olan, alt ekstremiteye ait
gecirilmis kirk oykiisii varligi, duyu kaybi ve kognitif disfonksiyona sahip olan kisiler

arastirmaya dahil edilmemistir.
Etik Onay

Arastirma “Dr. Cagatay Ulucay Ortopedi ve Travmatoloji Muayenehanesi", "LifeOn
Concept Tedavi Merkezi" ve "Galatasaray Kadin Futbol Takimi1” kurumlarinda yapildi.

Kurum izinleri ve calismanin etik onay, Marmara Universitesi Saghk Bilimleri Fakiiltesi
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Girisimsel Olmayan Klinik Arastirmalar Etik Kurulu'ndan ahnmistir (Tarih: 29.12.2022
/ Protokol No-Say1: 170). Calismaya alinan bireylerden onam formu alinarak haklarinin

korundugu belirtilmistir.
Veri Toplama Araclar:

Calismada kullanilan fiziksel uygunluk parametreleri, klinik ortamlarda rutinde

uygulanan gecerlilik ve giivenirlilikleri yapilmis testler arasindan secildi.

Calismaya alinan her bireyin yas, boy, agirlik, viicut kiitle indeksi gibi demografik
ozellikleri degerlendirme formu kullanilarak kaydedildi. Boy uzunluklari, ciplak ayak ile
metal metre kullanilarak 6lcjildii ve cm cinsinden kaydedildi. Katihmcilarin pes planus
derecelerinin degerlendirilmesinde "Feiss Cizgisi" yontemi kullamldi. Olcjimler, kisj sert
bir zeminde her iki ayaga esit agirlik aktarirken yapildi. Medial malleoliin merkezi ile
1.metatarsofalangeal eklem merkezini birlestirerek “Feiss ¢izgisi” olugturuldu. Saglikh
bir ayakta, navicula kemiginin tiiberkiilii Feiss c¢izgisi lizerine diismesi gerektigini
bilerek, Navikiiler tiiberkiiliin Feiss ¢izgisi altina diisme seviyesine gore pes planus
dereceleri belirlendi. Navikiiler tiiberkiil, Feiss cizgisi ile yer arasindaki mesafenin 1/3’i
kadar diigsmiigse "1.derece", 2/3’ kadar diismiisse "2.derece", tamamen yere degiyor ise
"3.derece pes planus" olarak kaydedildi. Katihmcilarin pes planus derecelerinin

degerlendirilmesi, sag ve sol ayak ayr1 olacak sekilde yapildi ve kaydedildi®.

Pes planus tanili katihmecilarin, rijit veya esnek pes planus siniflandirmasi igin "Jack’in
Parmak Kaldirma Testi" uygulandi®®. Kisj oturur pozisyonda iken ayak bas parmagi, pasif
olarak dorsifleksiyona getirildi. Medial ark olustuysa "esnek pes planus", olusmadiysa

"rijit pes planus" olarak kaydedildi”.

Aktif Diz Ekstansiyon Testi kullanilarak katihmcilarin hamstring kas kisalig
degerlendirildi ve gonyometre ile Olciilerek derece cinsinden kaydedildi8. Kisj sirt tistii
pozisyonda kalca eklemi 90° fleksiyon pozisyonundayken pelvis ve kars) uyluk sabitlendi.
Kisiden bu pozisyonda iken dizini getirebilecegi kadar ekstansiyona getirmesi istendi.
Kisi dizini tam ekstansiyona getirdiyse, kiside hamstring kas kisaligi yok olarak
kaydedildi. Eger, diz tam ekstansiyona gelmediyse, gonyometre ile pivot noktas: olarak
diz laterali olacak sekilde, sabit kol femur saftina ve hareketli kol fibula saftina paralel

olacak sgkilde, fleksiyon acisinin olclimii yapildi ve derece (°) cinsinden kaydedildi®.

Katillmcilarin gastroknemius kas kisaligimn degerlendirmek icin; ayak bilegi, 90°

dorsifleksiyon pozisyonuna getirildi ve kisi bu pozisyondayken, gonyometre pivot
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noktaya (lateral malleol) yerlestirildi. Kisiden ayagini miimkiin olabildigi kadar dorsi
fleksiyona getirmesi istendi. Gonyometre ile her iki ayak icin ayr1 ayr1 test yapildi ve

oOlciilen deger agisal olarak degerlendirme formuna kaydedildis.

Dorsi fleksor kas kuvveti degerlendirmek igin; katilimcidan oncelikle ayakkabi ve
corabini ¢ikarmasi istendi. Katihmei, kalca 9o° fleksiyonda ve diz tam ekstansiyonda
oturur sekilde pozisyonlandi. Ayak bilegi notr pozisyonda iken dinamometre, ayagin
dorsal kisminda metatarslara yerlestirildi ve terapist tarafindan sabitlendi.
Katilimcilardan 6 saniye siirecek sekilde maksimum kuvvetle izometrik kasilma yapmasi
istendi. Degerlendirme 30 sn araliklarla 3 kez tekrarlandi ve en yliksek deger kaydedildi.

Degerlendirme, sag ve sol ayak icin ayr1 ayr1 uygulandi ve kaydedildiz°.

Plantar fleksor kas kuvvetini degerlendirmek igin; oncelikle katihmcinin ayakkabi ve
corabini ¢ikarmasi istendi. Katilime, yiiziistii, diz tam ekstansiyonda ve ayak bilegi masa
kenarinda olacak sekilde pozisyonlandi. Ayak bilegi n6tr pozisyonda iken, dinamometre
1. metatarsa yerlestirildi ve dinamometre duvar ile sabitlendi2!. Katihmcidan 6 saniyeyi
gecmeyecek sekilde maksimum kuvvetle izometrik kasilma istendi. Degerlendirme 3 kez
tekrarlandi ve en yiiksek deger kaydedildi. Degerlendirme, sag ve sol ayak icin ayr1 ayr1
uygulandi ve kaydedildi.

istatistiksel Analiz

Arastirmada elde edilen verilerin siniflandirilmasinda, niteliksel ve niceliksel istatistiksel
yontemler SPSS 11.5 istatistik programui ile %95°lik giiven araliginda, anlamlihik p<o0,05
diizeyinde degerlendirildi. Degiskenlerin degerlendirilmesinde, degiskenlerin normal
dagilima uygunlugu “Kolmogorow Smirnow Test” ve normal dagihm grafikleriyle

sorguland.

Degiskenlerin incelenmesinde normal dagilim saglanmadig: i¢in gruplar arasindaki

farkin incelenmesinde "Mann Whitney U Testi" ile "Kruskal Wallis Testi" kullanildi.

Calismanin genel evreni Istanbul'da yasayan ve ayaginda pes planus olan 18-65 yas
araligindaki tiim bireylerdi. Bu dogrultuda, arastirmanin orneklemi, dahil edilme
kriterlerine uyan, calismaya katilmaya goniillii olan ve ilgili merkezlerde yapilan
degerlendirmelere ilgili tarihler arasinda katilan tiim bireylerdi. Calismanin 6rneklem
biiyiikliigii, bu calismaya goniilli olarak katilmay: diisiinen katihmeilarin ulasilabilirligi

acgisindan kolayda orneklem yontemiyle belirlenmistir22.
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BULGULAR

Arastirmaya, toplamda 37 katihmci dahil edilmistir. Arastirmaya 20 kadin ve 17 erkek
katilm saglamistir. Katilimcilarin yas ortalamasi 31,03+9,62 yil, boy ortalamasi
171,514£9,41 cm, agirhk ortalamasi 70,73+14,92 kg ve Beden Kiitle Indeksi (BKI)
ortalamasi 24,05+4,34 kg/m?’tir (Tablo 1). Katihmcilarin 35'i sag dominant ekstremiteye

sahipken, 2'si sol dominant ekstremiteye sahipti.

Tablo 1. Bireylere ait fiziksel 6zellikler

n | Minimum | Maximum | Ort. SS.
Yas (y11) 37 21 51 31,03 | 9,62
Agirhik (kg) | 37 49 115 70,73 | 14,92
Boy (cm) 37 158 196 171,51 | 9,41
BKI (kg/m2) | 37 17 32,40 24,05 | 4,34

Ort: Ortalama, SS.: Standart Sapma, BKI: Beden Kiitle Indeksi*

Calismaya katilan 37 katilimecinin 35'inin sol ayaginda cesitli derecelerde pes planus
bulunurken, tamaminin sag ayaginda farkh derecelerde pes planus mevcuttu. Sol ayak
pes planus durumlari incelendiginde, katilimcilarin %48,6'sinda 1. derece (18 Kkisi),
%32,4'linde 2. derece (12 kisi) ve %13,5'inde 3. derece (5 kisi) pes planus tespit edilmistir.
2 katilimeinin (%5,4) sol ayaginda pes planus bulunmuyordu. Katihmeilarin %21,6's1 rijit
pes planus, %73' ise esnek pes planus olarak rapor edilmistir. Sag ayak pes planus
diizeyleri icin ise, katilimeilarin %43,24'i 1. derece (16 kisi), %45,94 't 2. derece (17 kisi)
ve %10,82'si 3. derece (4 kisi) pes planus 6zellikleri gostermektedir. Sag ayak pes planus
esneklikleri agisindan ise, katilimeilarin %21,62'si rijit pes planus (8 kisi), %78,37'si ise

esnek pes planus (29 kisi) olarak belirlenmistir (Tablo 2).

Arastirmada sag-sol ayak pes planus derecelerine gore, sirasiyla sag-sol hamstring ve
gastroknemius kas kisaligi ile yine sirasiyla sag-sol dorsi fleksiyon (DF) ve plantar
fleksiyon (PF) kas kuvveti degerleri incelenmistir. Tablolarda sunulan verilere gore, her
bir pes planus derecesi ve esnekligi i¢in katilime sayis1 (n), ortalama, standart sapma,

ortalama siralama (Mean Rank) ve p degeri (p) belirtilmistir.

g « . . . 103
0. AYDOGDU, Y. OZCELIK, G. GUNES, M. CETIN, J. H. BAKHSHKANDI, Z. SARI



IGUSABDER, 22 (2024): 97-111.

Tablo 2. Sag Ayak pes planus derecesi ve veriler arasindaki karsilastirma

Pes planus Mean
. n Ort+SS P
derecesi Rank
1. derece 16 | 150,56+13,13 23,13
Hamstring kas kisalig1 2. derece 17 | 141,41+18,35 16,12 0,125
3. derece 4 | 139,25+20,93 14,75
1. derece 16 18,81+8,54 15,25
Gastroknemius kas
2. derece 17 23,00+7,18 22 85 0,125
kisalig
3. derece 4 18,5048,54 17,63
1. derece 16 15,74+3,82 20,88
Dorsi fleksiyon kas
. 2. derece 17 14,60+3,12 18,00 0,611
kuvveti
3. derece 4 17,95+14,21 15,75
1. derece 16 25,01+£8,68 18,84
Plantar fleksiyon kas
) 2. derece 17 26,42+7,96 20,41 0,527
kuvveti
3. derece 4 21,87+16,95 13,63

Kruskal Wallis Test, *p<0,005; Ort: Ortalama, SS: Standart Sapma

Sag alt ekstremite icin yapilan analizlere gore, ayak pes planus derecelerine gore;

hamstring ve gastroknemius kas kisaligi ile dorsi ve plantar fleksor kas kuvveti

degerlerinde istatistiksel olarak anlaml bir fark bulunmamistir (p>0,05) (Tablo 2).

Tablo 3. Sol Ayak pes planus derecesi ve veriler arasindaki karsilastirma

0. AYDOGDU, Y. OZCELIK, G. GUNES, M. CETIN, J. H. BAKHSHKANDI, Z. SARI

Pes planus Mean
. n Ort+SS P
derecesi Rank
1.derece 18 | 149,06+17,11 20,61
Hamstring kas kisalig1 2.derece 12 | 140,70+17,41 14,21 0,243
3.derece 5 | 140,50+26,76 17,70
1.derece 18 17,00+7,76 15,22
Gastroknemius kas
2.derece 12 22,11+£6,80 20,83 0,251
kisalig
3.derece 5 17,00+8,04 21,20
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1.derece 18 15,47+3,20 21,31
Dorsi fleksiyon kas
. 2.derece 12 14,10+2,81 13,58 0,123
kuvveti
3.derece 5 17,57+11,58 16,70
1.derece 18 23,77+8,59 18,56
Plantar fleksiyon kas
) 2.derece 12 25,70+8,09 18,50 0,752
kuvveti
3.derece 5 21,72+18,51 14,80

Kruskal Wallis Test, *p<0,005; Ort: Ortalama, SS: Standart Sapma

Sol alt ekstremite icin yapilan analizlere gore, ayak pes planus derecelerine gore;

hamstring ve gastroknemius kas kisalig1 ile dorsi ve plantar fleksor kas kuvveti

degerlerinde istatistiksel olarak anlamh bir fark bulunmamistir (p>0,05) (Tablo 3).

Tablo 4. Sol Ayak Esnek/Rijit Pes Planus ve Verilerin karsilastirmasi

n=35 Jacktest | n Ort+SS Mean Rank P

Rijit 8 134,37+13,82 12,38

Hamstring kas kisalig 0,077
Esnek 27 | 146,25+18,02 20,25
Rijit 8 20,12+7,09 21,94

Gastroknemius kas kisalig1 0,333
Esnek 27 19,62+7,89 17,52
Rijit 8 15,06+3,17 19,44

Dorsi fleksiyon kas kuvveti 0,724
Esnek 27 14,97+4,99 18,23
Rijit 8 22.62+0,46 16,25

Plantar fleksiyon kas kuvveti 0,504
Esnek 27 25,27+9,40 19,14

Mann Whitney U Test, *p<0.005, Ort: Ortalama, SS: Standart Sapma

Sol alt ekstremite icin yapilan analizlere gore, ayak esnek/rijit pes planus durumlarina

gore; hamstring ve gastroknemius kas kisaligi ile dorsi ve plantar fleksor kas kuvveti

degerlerinde istatistiksel olarak anlaml bir fark bulunmamistir (p>0,05) (Tablo 4).
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Tablo 5. Sag Ayak Esnek/Rijit Pes Planus ve Verilerin karsilastirmasi

n=37 Jacktest | n Ort+SS Mean Rank P
Rijit 8 134,37+12,16 11,75
Hamstring kas kisalig1 0,032*
Esnek 29 | 148,10+16,82 21,00
Rijit 8 18,75+5,54 17,69
Gastroknemius kas kisalig1 0,698
Esnek 29 21,24+8,56 19,36
Rijit 8 14,51£4,38 17,75
Dorsi fleksiyon kas kuvveti 0,712
Esnek 29 | 15,72%5,59 19,34
Rijit 8 22,95+9,35 17,19
Plantar fleksiyon kas kuvveti 0,592
Esnek 29 25,97+9,27 19,50

Mann Whitney U Test, *p<0.005, Ort: Ortalama, SS: Standart Sapma

Sag ayak icin yapilan analizde sol ayaktan farkl olarak esnek/rijit pes planus durumuna
gore, diger parametrelerde anlaml bir farkhilik bulunmazken (p>0,05), hamstring kas
kisalig1 degerlerinde istatistiksel olarak anlamli bir farklihk saptanmistir (p<0,05)
(Tablo 5).

Tartisma

Pes planus, nispeten yaygin bir ayak deformitesi olarak olan, ayagin medial longitudinal
arkinin kaybiyla veya yerle temas etmesi ile sonucglanan bir durumdur?. Plantar fasyanin
tabaninin zayiflamasi, darbe sokunu dagitma yetenegini azaltir ve diger kaslarin bunu
dengelemeye calismasi asir1 kullanim sendromuna yol acabilecek yorgunluga neden olur.
Bu da dolayh olarak diz eklemi, kalca eklemi, omurga gibi proksimal viicut bolgesinde
cesitli sorunlara yol acabilmektedir2. Literatiirdeki pes planus ile kas kisalik ve kuvvet
diizeyi iligkilerinin arastirildigi mevcut ¢alismalara ragmen, pes planus derecesi ile
esneklik durumunun bu parametreler tizerine etkilerinin incelendigi calismalarin limitli
olmas1 ve bu durumun ortaya yeterince konulmamasi sebebiyle, bu arastirmayi
planladik. Bu bilgiler 1s181nda ¢alismadaki temel hipotez, pes planus diizeyi arttikca ve
pes planus rijit oldukea, dorsi ve plantar fleksor kas kuvvetinin azalacagy, gastroknemius
ve hamstring kas kisahklarinin ise artacag varsayimina dayandirilmistir. Onceki
calismalar pes planusun dorsifleksiyon kas kuvvetini ve eklem hareket acgikliginm
etkiledigini belirtmistir>6:1t12.14.15.23,  Bir calismada pes planus olan bireylerde

gastroknemius kas grubunda kisalik saptanmistir ve pes planus derecesi arttikca
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gastroknemius kas kisaliginin arttig1 goriilmiistiir8. Park ve ark. normal ve pes planuslu
bireylerde gerceklestirdigi ayak fonksiyonunu ve plantar fasya kalinligini1 inceleyen
calismalarinda pes planuslu bireylerin daha diisiik dorsifleksiyon kas kuvvetine ve eklem
hareket acikligina sahip oldugunu gostermistir. Plantar fleksiyon kuvveti ve eklem
hareket acikliginda ise pes planuslu bireylerde plantar fleksiyon kas kuvveti cok az bir
miktarda daha yiiksek bulunurken eklem hareket aciklig1 ¢cok az miktarda daha diisiik
bulunmusturz24. Lee ve ark. yaptig1 calisma ise bunun aksine diiz tabanh bireylerde
normal tabanli bireylere gore plantar fleksiyon kas kuvveti daha diisiik bulunmustur.
Sporcularda pes planus derecelerinin denge ve peformans iizerindeki etkisini inceleyen
bir calisma da oncekileri destekler sekilde pes planuslu bireylerde gastroknemius kas
kisaliginin daha fazla oldugunu bildirmistir®. Calismanin bulgular, bu bilgileri
desteklemektedir. Degerlendirilen bireylerin biiyiik bir ¢cogunlugunda gastroknemius
kas kisalig1 goriilmiistiir. Hamstring kas kisaligi da benzer sekilde katilimcilarin
cogunlugunda goriilmiistiir. Bu calismada literatiirdekinin aksine, kas kuvvet diizeyi ve
kas kisaliklar1 pes planuslu ve saglikli bireyler arasinda karsilagtirmali degil, pes planusa
sahip bireylerin derecelerine ve esnek-rijit olmalarina gore degerlendirilmistir. Buna
gore, calismada elde edilen temel bulgu, sag alt ekstremitesinde rijit pes planusa sahip
bireylerin, esnek pes planusa sahip bireylere gore, hamstring kas kisalik diizeylerinin
anlamh sekilde daha fazla olduguydu. Ek olarak, calismada, pes planus derecelerine gore
kas kisaliklari ile kas kuvveti degerlerinin anlamh diizeyde farkli olmadig1 goriilmiistiir.
Buna gore, pes planus esnekligi azaldikca ya da bir diger deyisle rijitlik arttikea,
hamstring kas kisaliklar1 daha fazla goriiliiyor sonucu c¢ikarilabilir. Bu durumun temel
nedeni de, temel biyomekanik prensiplere baglanmaktadir. Um ve ark. yaptiklarn
calismada, esnek pes planus ile normal tabana sahip bireylerdeki kas tonuslar1 ve
sertliklerini kargilagtirmiglardir. Her iki ayag1 normal taban ve her iki ayag: esnek pes
planus olan bireyler arasinda, esnek pes planusa sahip olanlarin 6zellikle gastroknemius
ve tibialis anterior kas tonuslarinda anlamh artis gozlemlemislerdir. Bir ayag1 normal
taban diger ayagi esnek pes planus olan bireylerde de esnek pes planus olan ayagin
gastroknemius kas tonuslar1 daha fazla bulunmus ancak iki ayak arasinda anlamh fark
bulunamamaistir’s. Yapilan ¢alismada rijit ve esnek tabanlh bireylerin kas kuvveti ve
kisalik diizeyleri karsilagtirilmig; ancak normal tabana sahip bireylerin degerleri
incelenmemistir. Ote yandan calismada, plantar fleksiyon kas kuvveti diizeyi, her iki
ayakta da rijit pes planusa sahip kisilerde daha diisiik bulunurken, dorsifleksiyon kas
kuvvetinin ise, sadece sag ayakta rijit bireylerde daha diisiik ¢iktig1 goriilmistiir. Ancak,
her iki grup arasinda anlamh bir fark bulunmamistir. Buna gore, calismada elde edilen
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sonuclar neticesinde, pes planusun esnek veya rijit olmasinin kas kuvvetleri iizerinde bir
etkisinin olmadig goriilmiistiir. Bireylerin esnek veya rijit olmalarina gore hamstring ve
gastroknemius kas kisaliklar1 degerlendirildiginde ise, sadece hamstring kas kisaliginin
degistigi sonucu bulunmustur. Bu anlamh farkhilik ise, sadece sag ayakta
gozlemlenmistir ve buna gore rijit pes planuslu bireyler daha daha kisa hamstring

degerlerine sahiptir.
Limitasyonlar

Mevcut calismada bazi smirhliklar vardir. Bu smirhiliklardan biri, feiss cizgisini
kullanarak pes planus derecesini belirlemektir. Bu yontem, gozlemsel bir degerlendirme
ve kullanim kolayhig1 saglamis olsa da ileride yapilacak calismalarda pedobarografik
analizler, ayak izi yontemi ya da ayak postiir indeksi gibi daha objektif yontemlerin
kullanilmas tercih edilebilir. Calismadaki diger sinmirhilik ise, esneklik ol¢timlerini
yaparken gonyometre kullanarak degerlendirmek olmustur. Bu yontem, bizlere nicel bir
sonug verse de, bu ol¢timlerin test ediciler arasi giivenilirligi test edilmelidir. Bir diger
sinirhlik ise, katihme1 sayisidir. Biyomekaniksel farkliliklarin, sonuclar1 etkileyebilme
durumundan dolayi, katihme1 sayisinin fazla olmasi, daha dogru sonuclara ulagsmak

acgisindan 6nem arz etmektedir.
Sonuc¢

Daha onceki ¢calismalar goz oniinde bulunduruldugunda, pes planus deformitesi olan
kisilerde, olmayanlara gore gastroknemius kas kisaliginin daha fazla oldugu sonucu
bulunmustur. Bu calismada, pes planus derecelerine gore kas kuvvetindeki degisikliklere
bakildiginda ise, plantar fleksiyon kas kuvveti degerinin rijit pes planuslu kisilerde, esnek
pes planuslu Kkisilere gore daha diisiik bulundugu ancak bu sonucun anlamli olmadigi
goriilmiistiir. Calismanin sonucuna gore, rijit pes planusa sahip bireylerde, hamstring
kaslar1 icin germe egzersizleri ile birlikte plantar fleksiyon kaslari i¢in kuvvetlendirme
egzersizlerini de rehabilitasyon calismalarina eklemek, bu bireylerin degerlendirme

ciktilar1 agisindan fayda saglayabilir.
Aciklama

Bu arastirma, 28-29 Agustos 2023 tarihlerinde ¢evrimici (online) olarak diizenlenen "1st
International Rumeli Congress on Food and Health Sciences" kongresinde sozel bildiri

olarak sunulmustur.
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Factors Affecting Disease Acceptance and Disease Acceptance of

Individuals with Diabetes

Mahruk RASHIDT, Giilay YILDIRIM™

Abstract

Aim: Disease acceptance in patients with diabetes provides disease management. It can play an important
role in improving the treatment and care outcomes of diabetes, reducing disease complications, and reducing
health costs. The research is a descriptive and cross-sectional study and aims to determine the disease

acceptance and behaviors of individuals with diabetes.

Method: The data were obtained from individuals with diabetes who applied to the diabetes outpatient
clinic of a public hospital in Istanbul between November and December 2023. The inclusion criteria were
composed of individuals who were diagnosed with Type 2 diabetes, who were literate, who did not have
vision problems, and who agreed to participate in the study. The research data were collected with the
"Personal Information Form" and the "Acceptance and Action Form Scale for Diabetic Patients". A total of

266 diabetic individuals participated in the study.

Results: The mean age of individuals with diabetes was 61.10+10.8 (38-85) years, the mean duration of
diabetes was 7.55+3.4 years, and the mean acceptance score was 43.74+9.2. In the study, it was found that
married individuals with diabetes had lower disease acceptance levels than single or divorced/widowed
individuals (p<0.05), individuals with diabetes with a disease duration of 1-10 years had higher disease
acceptance levels than those with a disease duration of 11 years or more (p<0.05), and individuals with
diabetes who received education had higher disease acceptance levels than those who did not receive
education (p=0.001). In the developed multiple linear model, marital status, duration of diabetes, and

diabetes education variables explain 46% of the variance of disease acceptance (r=0.68; R2 =0.46; p=0.000).

Conclusion: As a result, the disease acceptance of patients with diabetes is slightly above the moderate
level. Factors affecting disease acceptance are that the duration of diabetes is not long and participation in
diabetes education is ensured. It can play an important role in improving the treatment and care outcomes

of diabetes, reducing disease complications, and reducing health costs.

Keywords: Diabetes, diabetic individual, disease acceptance, diabetes education.
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Diyabetli Bireylerin Hastalik Kabulii ve Hastalik Kabuliinii Etkileyen Faktorler
Oz
Amag: Diyabetli hastalarda hastalik kabulii hastalik yonetimini saglamada etkilidir. Diyabetin tedavi ve
bakim sonuglarinin iyilestirilmesini, hastalik komplikasyonlarinin azaltilmasini ve saglik maliyetlerinin

diislirilmesinde 6nemli bir rol oynayabilir. Aragtirma tamimlayic1 ve kesitsel bir ¢alisma olup, diyabetli

bireylerin hastalig1 kabulii ve davraniglarim belirlemeyi amaglamistr.

Yontem: Veriler Kasim-Aralik 2023 tarihleri arasinda Istanbul’da bir devlet hastanesinin diyabet
polikliniginde ayaktan bagvuru yapan diyabetli bireylerle yapilmistir. Aragtirmaya alinma kriterlerini Tip 2
diyabet tanis1 konulmus, okuma yazma bilen, gérme sorunu olmayan ve aragtirmaya katilmayi kabul eden
bireyler olusturmustur. Arastirma verileri, “Kisisel Bilgi Formu” ve “Diyabetli Hastalar icin Kabul ve Eylem

Formu Olgegi” ile toplanmistir. Arastirmaya toplam 266 diyabetli birey katilmistir.

Bulgular: Diyabetli bireylerin yas ortalamasi 61,10+10,8 (38-85) y1l, diyabet siiresi ortalamasi 7,55+3,4 y1l
ve hastaligi kabul puan ortalamalar1 43,74+9,2°dir. Arastirmada; evli olan diyabetli bireylerin bekar ya da
bosanmig/dul olan bireylere gore hastalik kabul diizeylerinin daha diisiik (p<0,05) oldugu, hastalik siiresi 1-
10 y1l olan diyabetli bireylerin, hastalik siiresi 11 y1l ve iizeri olanlara gore hastalik kabul diizeylerinin daha
yiiksek (p<0,05) oldugu ve egitim alan diyabetli bireylerin egitim almayanlara gore hastalik kabul
diizeylerinin daha yiiksek (p=0,001) oldugu saptanmistir. Gelistirilen ¢oklu dogrusal modelde, medeni
durum, diyabet siiresi ve diyabet egitimi alma degiskenleri hastaligi kabul varyansinin %46’sin1

agiklamaktadir (r=0,68; R2=0,46; p=0,000).

Sonug: Sonug olarak diyabetli hastalarin hastalik kabulii orta diizeyin biraz tistiindedir. Hastalik kabuliinii
etkileyen faktorler diyabet siiresinin uzun olmamasi ve diyabet egitimine katilimin saglanmasidir. Etkin bir

diyabet egitimi ve erken donemlerde hastalik kabuliiniin saglanmasi 6nemlidir.

Anahtar Sozciikler: Diyabet, diyabetli birey, hastaligi kabul, diyabet egitimi.

Introduction

Diabetes mellitus is an important health problem with high mortality and morbidity. It
has become the health problem of the world, requiring a lifestyle change. It has turned
into a health problem that will reduce the quality of life of the individuals with diabetes

and make them dependent®.

The goal of diabetes treatment is to provide good diabetes management. Keeping blood

glucose at normal levels and minimizing the resulting complications of diabetes2.

Diabetes management includes multidimensional self-care activities and lifestyle
changes including nutrition, exercise, foot care, oral antidiabetic use, insulin use, and
self-blood sugar monitorings. The diabetic patient can manage diabetes individually with

the support of health team members, family, and friends in his/her daily life. They can
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manage individually4. Care and treatment of individuals with diabetes continue not only
in the hospital but also at home. For this, the diabetic individual must first accept his/her

disease and change his/her behaviors.

An individual with diabetes needs to have sufficient knowledge, skills, and positive
behaviors to successfully manage and control their daily diabetes. He/She needs to admit
his/her illness. Positive behaviors and acceptance of the disease form the basis of

diabetes treatments.

Effective diabetes management and control require individual behavior compliance.
Positive beliefs and behaviors of individuals with diabetes are important in the treatment
of diabetes”. When the literature was reviewed, it was found that patients with negative
attitudes and behaviors faced more problems in diabetes care and those with positive
attitudes and behaviors faced fewer obstacles®. In order to cope with diabetes, the
patient's behavior needs to be positive and accept his/her disease. It is important that
he/she has a positive attitude towards his/her self-care skills, broad knowledge about the
disease, his/her health and self-care. He/she needs to realize that the control of his/her
disease is important and that he/she needs to manage his/her own disease in order to be
protected from complications9. The aim of this study is to determine the disease

acceptance and behaviors of individuals with diabetes.
Material and Methods

Type of Research

The research was conducted descriptively and cross-sectionally.
Place and Time of Research

The study was conducted between November and December 2023 on individuals with
diabetes receiving outpatient treatment in a diabetes outpatient clinic of a state hospital

in Istanbul.
Population and Sample of the Research

The population of the study consisted of individuals with diabetes who applied to the
diabetes outpatient clinic of the state hospital, and the sample consisted of individuals
with diabetes who agreed to participate in the study and met the research criteria. The
criteria for inclusion in the study are being diagnosed with Type 2 diabetes, being literate,

not having vision problems, and voluntarily agreeing to participate in the study.
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Data Collection Tools

The research data were collected with the "Personal Information Form" and "Acceptance

and Action Form Scale for Diabetic Patients".

Personal Information Form: It is a form prepared by the researchers and consists of a
total of 9 questions containing the socio-demographic information and descriptive

characteristics of individuals with diabetes.

Admission and Action Form Scale for Patients with Diabetes: The scale is a seven-point
Likert-type scale with 11 questions developed by Gregg et al. (2004)*°. This scale was
redeveloped for individuals with diabetes using the Acceptance and Commitment
Therapy scale developed by Heyes (2004)". It was adapted to Turkish by Karadere et al.
(2019)2. The scale adapted to Turkish consists of nine questions. The scale examines the
acceptance of feelings and thoughts about diabetes and the effects of these feelings and
thoughts on people's behaviors. Except for the first question, the other questions were
scored reversely. High scores obtained from the scale indicate high disease acceptance.
Karadere et al. (2019) found the Cronbach Alpha value to be 0.836*2. In this study, the
Cronbach Alpha value was found to be 0.851.

Data Collection Method

Individuals who applied to the diabetes outpatient clinic and met the research criteria
were informed about the study and their consent was obtained. Individuals who agreed
to participate in the study were asked to answer the questions in the "Personal
Information Form" and the Acceptance and Action Form Scale for Patients with

Diabetes. The identity information of the individuals was not obtained.
Data Analysis

SPSS 22.0 statistical package program was used in computer environment. Descriptive
and inferential statistics were used. The data distribution was evaluated by the Shapiro-
Wilk Test. Kurtosis and skewness values were found to be in the range of +1.0-1.0 and
showed normal distributions. Independent-Samples T-Test was used to compare two
independent groups, and One-Way Anova test was used to compare three or more
independent groups. Predictors of disease acceptance were evaluated by multiple linear

regression analysis.
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Ethical Issues

Ethics committee approval dated 22.09.2023 and numbered 2023-07 was received from
the Gelisim University Ethics Committee. The research was conducted under the
guidelines related to the Helsinki Declaration of Human Rights. The patients who
participated in the study were informed about the purpose of the study and that their

information would be kept confidential, and that their verbal consent was obtained.
Result

The mean age of individuals with diabetes was 61.10+10.8 (38-85) years, and the mean
duration of diabetes was 7.55+3.4 years. 50% of the individuals with diabetes in the study
were female, 77.8% were married, 39.1% were high school graduates, 41.7% lived only
with their spouses, and 61.7% had no chronic disease (Table 1). It was determined from
the Acceptance and Action Scale for Diabetic Patients that married individuals with
diabetes scored lower than single individuals and married individuals had lower disease
acceptance levels (p<0.05). It was found that individuals with a diabetes duration of 1-
10 years had higher mean scores of the Acceptance and Action Scale for Diabetic Patients
than those with a diabetes duration of 11 years or more, and their disease acceptance
levels were higher (p<0.05). It was determined that the mean scores of the Acceptance
and Action Scale for Diabetic Patients were higher and the level of disease acceptance
was higher in individuals with diabetes who received diabetes education compared to
those who did not (p=0.001). There was no significant difference between the other
descriptive characteristics of diabetic individuals and the mean scores of the Acceptance

and Action Scale for Diabetic Patients (p>0.05). (Table 1)
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Table 1. Comparison of descriptive characteristics of individuals with diabetes with

mean scores of the acceptance and action scale for patients with diabetes

Acentence and Action Diabetes Questionnaire
n % Mean+SD P
Characteristic ¢/ F#
Gender Women 133 50 44.20+9.1 0.413
en 133 50 43.28+9.3 0.820%
Age Under 65 156 58.6 44.02+9.1 0.559
65years and above 110 41.4 43.3449.4 0.585%
Marital status Married 207 77.8 43.07+9.2 0.025%
Single or widow/divorced 59 22,2 46.10+9.0 -2.080%
Education Literate 50 18.8 42.96+9.4 0.664
Primary school 100 37.6 43.23+8.7 0.527%
High school 104 99.1 44.60+9.5
University 12 4.5 43.75+10,1
People living with at With partner 111 417 43.67+8.4 0.191
home With children 45 16.9 45.33+8.9 1.594%
With partner and children g2 24.6 42.4949.9
Alone 18 6.8 46.55+9.6
Duration of diabetes 1-10 years 207 85.2 44.314£9.0 0.014%
11 years end above 39 65,4 40.41+9.6 2.473
Chronic diseases other Yes 102 28.3 43.3449.6 0.535
than diabetes No 164 61.7 43.99+8.9 -0,547%
Presence of chronic Chronic obstructive Yes 14 5.3 46.07+8.5 0.331
disease other than pulmonary disease No 252 94.7 43.61+£9.2 0,975%
diabetes Cardiovascular diseases Yes 27 10.2 40.67+11.0 0.131
No 239 89.8 44,00+8.9 -1,554%
Hypertension Yes 81 30.5 44.04£9.6 0.745
No 185 69.5 43.61£9.0 0.325%
Chronic renal failure Yes 6 2.3 42.67+6.8 0.713
No | 260 97.7 43.7649.2 -0.387%
Receiving diabetes Yes 166 62.4 48.53+6.1 0.000%%%
education No 100 37.6 35.79+7.8 14.766%

Table 2 shows the mean scores of diabetic individuals from each item in the Acceptance
and Action Scale for Diabetic Patients. The mean scores of individuals with diabetes from
the items "I avoid thinking about diabetes because someone I knew died from diabetes"
and "I often deny and reject what diabetes can do to my body" on the scale were found to
be in the medium-high range (5.36+0.9, 5.34+0.9, respectively). In the study, it was
determined that they avoided such behaviors with their answers to these items, on the
contrary, they accepted the disease and behaved positively. In the study, the mean score

of individuals with diabetes from the total scale was 43.74+9.2 (Table 2).
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Table 2. Item and total score means of individuals with diabetes on the acceptance

and action scale for patients with diabetes (n=266)

Acceptance and Action Diabetes Questionnaire Mean+SD | Min-
Max
I have thoughts and feelings about being diabetic that are distressing. 4.14+1.7 1-7
I do not take care of my diabetes because it reminds me that I have diabetes. 4.87+1.7 1-7
I eat things I shouldn’t eat when the urge to eat them is overwhelming. 4.66+1.6 1-7
I avoid taking or forget to take my medication because it reminds me that I 5.16£1.5 1-7
have diabetes.
I avoid stress or try to get rid of it by eating what I know I shouldn’t eat. 4.66+1.6 1-7
I often deny to myself what diabetes can do to my body. 5.34+0.9 3-7
I don’t exercise regularly because it reminds me that I have diabetes 4.66+1.6 1-7
I avoid thinking about what diabetes can do to me. 4.87+1.7 1-7
I avoid thinking about diabetes because someone I knew died from diabetes. 5.36+0.9 3-7
Scale total 43.74+9.2 9-63

SD=Standart Develation, Min: Minimum, Max: Maxsimum

When the marital status, duration of diabetes and diabetes education variables of the

diabetic individuals participating in the study are evaluated together, it explains 46% of

the variance of disease acceptance (r=0.68;R2=0.46; p=0.000). When the model was

evaluated according to the B coefficient, it was found that a unit increase in diabetes

duration decreased disease acceptance by 11.9% (p<0.05), and a unit increase in diabetes

education increased disease acceptance by 65.5% (p<0.001) (Table 3).

Table 3. Multivariate linear regression model explaining acceptance and action for

patients with diabetes (n=266).

R2= 0.46

B SE B t P
Variables
Marital status -1.500 1.021 -0.068 -1.470 0.143
Duration of diabetes -2.944 1.191 -0.113 -2.471 0.014
Receiving diabetes education 12.410 0.866 0.655 14,326 0.000

I Multivariate Linear Regression Analysis
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Discussion

Disease acceptance may not be a situation that every individual can easily accept.
Diabetes is a disease that suddenly enters the life of the individual, requires treatment
and care to be adapted to his/her daily life, and becomes chronic when he/she cannot
show careful care. Acceptance of the disease in individuals with diabetes enables them to
find the power to cope with the disease and manage the disease despite disabilities,
limitations, and disorders. Ensuring disease acceptance is effective in the positive
outcome of diabetes treatment and care, increasing the mobilization to cope with errors,
and reducing health costs. This study aims to determine the disease acceptance and

behaviors of individuals with diabetes.

In the study, it was found that married diabetic individuals had lower disease acceptance
levels than single or widowed/divorced diabetic individuals (p<0.05). In studies
conducted on patients with diabetes-related disease acceptance in our country, no
significant relationship was found between marital status and harvest acceptance4-¢. In
a study conducted with patients with diabetic foot in a university hospital in our country,
it was found that the disease acceptance levels of single patients were higher than
married patients, but there was no significant difference”. Again, in the study conducted
in Sinop province in our country, it was found that the disease acceptance levels of single
people were high, but there was no significant difference'®. The results of the research
are not similar to the studies. In the study, the fact that people who are single or
widowed/divorced do not see someone to support them, that the factors related to their
struggle with the problems they usually experience alone make them stronger, and that
they think about how they can cope with the disease first when they face the disease may

have led them to accept the disease more.

In the study, it was found that patients with a diabetes duration of 1-10 years accepted
the disease more than those with a diabetes duration of 11 years or more (p<0.05). Yilmaz
et al. (2019) found that the disease acceptance level was lower in diabetic patients with a
disease duration of 11-15 years and over 16 years compared to other groups, but there
was no significant difference. Ozkaptan et al. (2019) examined the relationship between
treatment compliance and disease acceptance and found that patients with diabetes
duration over 10 years had a lower disease acceptance level than patients with 1-9 years,
but there was no significant difference'. However, many studies have also shown that
the level of disease acceptance decreases and there is a significant difference in patients
with prolonged diabetes'4-16.20-22, The research is consistent with other studies except for
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the studies of Yilmaz et al., (2019) and Ozkaptan et al. (2019)89. Prolonged duration of
diabetes in patients with diabetes complicates disease acceptance. It is thought that the
increase in the duration of diabetes causes the patient to age, experience more age-
related biological, physiological, and psychological problems, and be more likely to
experience complications caused by the disease, therefore the level of disease acceptance

decreases.

In the study, it was determined that individuals who received diabetes education
accepted the disease more than individuals who did not receive education (p=0.001). In
a study examining disease acceptance and self-efficacy in self-care in diabetic patients, it
was found that the disease acceptance levels of individuals who received information
about the disease were significantly lower (Sireci et al. 2017)4. Starczewska et al. (2018)
found that as participation in diabetes awareness training decreased, the level of disease
acceptance was higher, and there was a significant correlation between them=2:. Contrary
to these results, it was found that those who received diabetes education had a higher
level of disease acceptance in diabetic patients22. At the same time, in a study conducted
on patients with Type 1 and Type 2 diabetes, the importance of providing regular training
programs to correct negative attitudes in patients was emphasized23. In their study, Sireci
et al. (2017) and Starczewska et al. (2018) questioned the status of receiving information
about diabetes and receiving diabetes awareness training'42'. The uneasiness and
suspicion caused by the information provided to the patients in these trainings may have
reduced the level of disease acceptance. It is thought that obtaining different results in
the aforementioned studies may be due to the content of the training. In this study, the
education in which the patients participated consisted of diabetes education programs
conducted under the guidance of a nurse in the hospital. The fact that the education is
comprehensive may have ensured that the disease acceptance in diabetes education is in
the medium-high range. Increasing such training and planning the quality of education
according to the individual characteristics of the patient will further increase the level of

disease acceptance.

In the study, the disease acceptance level of individuals with diabetes was 43.74+9.2.
Acceptance of the disease is slightly above the moderate level. There are studies in the
literature showing that disease acceptance is moderate or high7:22:24-26, The results of the
research are generally in line with these studies. It is thought that the fact that 62.4%
(n=166) of the individuals with diabetes received diabetes education in the sample group

in the study, that the disease acceptance level was significantly higher in those who
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received diabetes education, and that a unit increase in education in the multiple linear
model created increased the disease acceptance level by 65.5%, caused the disease
acceptance score averages to be slightly above the moderate level. The research
emphasizes that diabetes education is an effective method in disease acceptance and that

increasing diabetes education will also increase the disease acceptance rate.
Conclusion

As a result, it was concluded that the disease acceptance level of patients with diabetes
was slightly above the moderate level. The fact that the duration of diabetes is not long
and that diabetes education has been received is effective in disease acceptance.
Providing effective training to patients with diabetes in hospitals by addressing the
individual characteristics of the patient and ensuring disease acceptance in the early
stages of diagnosis will ensure healthy results in the treatment and care of diabetes,
reduce the incidence of complications, ensure mobilization to cope with the disease, and

reduce health costs.
Limitations

The limitations of this study are that it is carried out only within the provincial borders

of Istanbul and in a hospital.
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Tiirkiye’deki Bebek ve Devam Formiilleri ile Ek Gidalarin Etiket

Bilgilerinin Degerlendirilmesi

Hatice Merve BAYRAM", S. Arda OZTURKCAN™*

Oz
Amagc: Bu calismanin amaci piyasada satilan bebek ve devam formiilleri ile ek gidalarin etiketlerinde

belirtilen besin iceriklerini degerlendirmektir. Ayrica bebek formiilleri ile anne siitii, besin degerleri

acgisindan kargilagtirilmigtir.

Yontem: Bu calisma kesitsel bir calisma olup, Istanbul’da yer alan marketlerde bulunan bebek ve devam

formdilleri ile ek gidalarin igerik bilgileri caligmaya dahil edilmistir.

Bulgular: Calismaya toplam 11 farkli markadan 18 ¢esit bebek formdilii, 10 farkli markadan 17 ¢esit devam
formiilii 1, 11 farkh markadan 25 cesit devam formiilii 2 ve 11 farkl markadan 79 cesit ek gida (%48.1’i tahil
bazli, %51.9’u tahil bazli olmayan) dahil edilmistir. Bebek formiillerinin %11.1’i, laktoz ve %10.01 toplam
yaga gore; devam formiillerinin ise %48.0’1 kolin, %14.3’1 folik asit ve %4.81 protein agisindan diisiik olarak
siiflandirilmigtir. Tahil bazh ek gidalarin %100t B: vitamini ve %100’ sodyum, %97.4’i yag, %94.7’si
protein ve %73.9’u C vitamini agisindan; tahil bazli olmayan ek gidalarin ise %100’ A vitamini ve %80.5"1
protein agisindan diisiik olarak siniflandirilmigtir. Olgun anne siitiinde bebek formiillerine gore enerji,

toplam yag ve Bi» vitamini daha yiiksek olup istatistiksel olarak anlaml bir fark saptanmistir (p<0.05).

Sonugc: Bebek ve devam formiilleri ile ek gidalarin besin iceriklerinin tebliglere gore genelinin uygun oldugu
saptanmigtir. Bununla birlikte devam formdillerinin 6zellikle kolin ve folik asit agisindan, ek gidalarin ise

protein, B; vitamini ve A vitamini acisindan iyilestirilmesi faydal olacaktir.
Anahtar Sozciikler: Bebek formiilii, devam formiilii, ek gida, anne siitii, etiket bilgisi.

Evaluation of the Energy and Nutrients Contents of Infant and Follow-on Formulas and

Supplementary Foods in Turkey
Abstract

Aim: The aim of this study was to evaluate the nutrient content of infant and follow-on formulas and
supplementary foods as stated on the labels. Additionally, infant formulas were compared with mature

breast milk.
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Method: This study is a cross-sectional study and the content information of infant and follow-up formulas

and complementary foods available in markets in Istanbul were included in the study.

Results: A total of 18 types of infant formula from 11 different brands, 17 types of follow-on formula 1 from
10 different brands, 25 types of follow-on formula 2 from 11 different brands, and 79 types of complementary
foods (48.1% cereal-based and 51.9% non-cereal-based) from 11 different brands were included in the study.
The infant formulas had 11.1% less lactose and 10.0% less total fat; the follow-up formulas had 48.0% less
choline, 14.3% less folic acid, and 4.8% less protein. 100% of cereal supplements were low for vitamin B, and
100% for sodium, 97.4% for fat, 94.7% for protein, and 73.9% for vitamin C. 100% of non-cereal supplements
were low for vitamin A and 80.5% for protein. Energy, total fat, and vitamin B:» were significantly higher in

mature breast milk compared to infant formulas (p<0.05).

Conclusion: It was found that the nutrient contents of infant and follow-on formulas and supplementary
foods were generally appropriate according to the communiqués. However, it would be beneficial to improve
follow-on formulas, especially regarding choline and folic acid, and supplementary foods in terms of protein,

vitamin B;, and vitamin A.

Keywords: Infant formula, follow-on formula, complementary food, breast milk, label information.

Giris

Yirmi birinci yiizyilda sagliga ve sosyal refaha yonelik artan tehditlerden biri, 6zellikle
diisiik ve orta gelirli iilkeleri etkileyen cocukluk c¢agi obezitesidir'. Yasamin ilk bin
giiniinde beslenmenin yasamin geri kalaninda kalici etkileri oldugu bilinmektedir=.
Aragtirmalar, bebeklikten sonra hizli viicut agirligi kazanimi olan ve yetersiz beslenen
cocuklarin bulasici olmayan hastalik riskinin ve yetiskinlik doneminde obezite riskinin
yiiksek oldugunu gostermistir-34. Bununla birlikte, Diinya Saglik Orgiitii (DSO) yasamin
ilk 6 ay1 sadece anne siitii, 2 yasina kadar ise anne siitliine ek tamamlayic1 beslenmeyi

onermektedir4.

Bebek formiilleri, bebeklerin biiyiimelerini ve gelismelerini destekleyen temel besinleri
sagladiklar i¢in 6nemlidir. Emzirmenin bebekler i¢in en uygun beslenme kaynagi oldugu
yaygin olarak kabul edilirken, bebek formiilleri insan siitiiniin bilesimini taklit ederek,
emzirmenin miimkiin olmadig1 veya yetersiz oldugu durumlarda uygun bir alternatif
saglayacak sekilde tasarlanmistirs7. Fakat anne siitii ikamelerinin (bebek ya da devam
formiilleri) uygun olmayan sekilde pazarlanmasi, tiim diinyada emzirme oranlarini
diisirmeye ve emzirme siiresini artirma c¢alismalarim1 olumsuz etkilemeye yol
acmaktadir (etkilemektedir)4. Bebek formiilleri temel besinleri saglamanin yani sira
anneler icin kolaylik ve esneklikte saglamaktadir. Onceden hazirlanip saklanabilmeleri,

ebeveynlerin bebeklerini emzirmeye ihtiyag duymadan talep lizerine beslemelerine
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olanak tanir. Bu ozellikle calisan ebeveynler icin veya emzirmenin miimkiin olmadig:
durumlarda faydal olabilir8-*°. Ancak, bu durumlarda hem anneye hem bebege sayisiz
faydasi bulunan emzirmenin azalmasina yol acarak bebeklerin anne siitii ile degil bebek

formiilleri ile beslenmesine neden olabilmektedir.

Tamamlayic1 beslenme, sadece emzirmenin bebeklerin besin gereksinimlerini
karsilamak icin yeterli olmadig1 ve emzirmenin yani sira ek besinlere ihtiya¢ duyuldugu
zaman baglayan siirec olarak tanimlanir*. Emzirmenin 2 yasina kadar devam etmesi
onerilse de, tamamlayic1 beslenme igin hedef aralik 6 ile 23 aydir4:2. Ayrica bu donem,
beslenme gibi cevresel bir faktoriin bebek gelisimini yetigkinlige kadar uzun vadeli bir
etkiyle degistirebilecegi kritik bir doneme denk gelmektedir's. Bu donemde bebekler,
besin alimin1 ve uzun siireli yeme davranisini kontrol eden beyin baglantilarinin
gelisimine katkida bulunan yeni yiyeceklere ve beslenme deneyimlerine maruz kalarak
ailenin beslenme modelini benimsemeye baslarlar’. Bununla birlikte, tamamlayici
besinlerin bebeklerin artan ihtiyaclarin karsilamak icin yeterli enerji ve temel besinleri
saglamasini 6nemlidir. Arastirmalar, zenginlestirme olmadan, tamamlayici besinlerdeki
demir, ¢inko ve Bg vitamini gibi bazi1 besin maddelerinin yogunluklarimin genellikle
yetersiz oldugunu ve diger besin 6gelerinin ahminin da baz popiilasyonlarda diisiik
olabilecegini gostermistir. Bu nedenle, bu besin 6gelerini yeterli miktarlarda alarak,
bebegin beslenme siirecine baska besinler eklendiginde anne siitii alimini optimize etme
stratejileri cok énemlidir4:5. DSO, Codex Alimentarius’a gére hazirlanmis herhangi bir
formiilii giivenli ve yeterli bulmaktadir. Bebek formiillerinin hatali igerikleri ve/veya
cesitli maddelerle kontaminasyonlari saglik sorunlarina yol acabilmektedir¢. Bu nedenle
piyasada satilan bebek ve devam formiilleri ile ek gidaya geciste kullanilabilecek ek
gidalar1 besin degeri acisindan degerlendirmek 6nemlidir. Literatiirde bu konu ile ilgili
calismalar sinirh olup, Tiirkiye’de bebek ve devam formiillerinin enerji ve besin 6gelerini
degerlendiren bir caligmaya rastlanmistir'2. Bununla birlikte ek gidalarin icerigini
degerlendiren bir calismaya rastlanmamaistir. Bu nedenle bu ¢alismanin amaci piyasada
satilan bebek ve devam formiilleri ile ek gidalarin etiketlerinde belirtilen besin
iceriklerini tebliglere gore degerlendirmektir. Ayrica besin degeri acisindan anne siitii ile

calismaya dahil edilen bebek formiilleri karsilagtirilmistir.
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Gerec ve Yontem
Calisma Tasarimi

Bu calisma kesitsel bir calisma olup, Ekim 2022-Subat 2023 tarihleri arasinda
gerceklestirilmistir. istanbul’da yer alan satis kapasitesi yiiksek toplam 8 markette yer

alan bebek ve devam formdilleri ile ek gidalarin igerik bilgileri calismaya dahil edilmistir.

Aragtirma kapsaminda degerlendirilen bebek ve devam formiilleri ile ek gidalarin
etiketlerinde yer alan icerik bilgileri ve besin 6gesi degerlerinin fotograflar cekilerek
kaydedilmistir. Bebek formiilleri 0-6 ay i¢in onerilen iiriinleri, devam formiilleri ise >6
ay oOnerilen iiriinleri ifade etmektedir. Bebek formdilleri, 6-12 ay aras1 kullanilan devam
formiilleri 1, 12. aydan itibaren kullanilan devam formiilleri 2 olarak simiflandirilmigtir?.

Ek gidalar ise tahil bazli olanlar ve tahil bazl olmayanlar olarak ikiye ayrilmigtirs.

Bebek ve devam formiillerinin tiiketime hazir 100 mL’sinin enerji (kkal), toplam yag (g),
doymus yag asidi (DYA) (g), tekli doymamis yag asidi (TDYA) (g), coklu doymamis yag
asidi (CDYA) (g), karbonhidrat (g), laktoz, tuz, seker (g), diyet lifi (g), protein (g), linoleik
asit (mg), a-linolenik asit (mg), dokosohekzonoik asit (DHA) (mg), vitaminler,
mineraller, L-karnitin (mg), kolin(mg), inositol (mg), taurin (mg) ve niikleotid (mg)
icerikleri degerlendirilmek iizere Microsoft Excel 2016 programina kaydedilmistir. Ek
gidalar 100 g lizerinden degerlendirmeye alinmistir. Bebek ve devam formdillerin enerji
ve besin Ogesi icerigi “Tiirk Gida Kodeksi Bebek Formiilleri ve Devam Formdilleri Tebligi
(Teblig No: 2019/14”ne gore; ek gidalarin enerji ve besin ogesi icerigi ise “Tiirk Gida
Kodeksi Bebek ve Kiigiik Cocuk Ek Gidalar1 Tebligi (Teblig No: 2007/50) ne gore diisiik,
normal ve yiiksek olarak siniflanmigtir. Ayrica bebek formiillerinin olgun anne siitii
degerleri ile karsilastinlmasinda anne siitiiniin besin icerigi Tiirkiye Beslenme

Rehberi'nden alinmistir®.

Calisma deneysel bir calisma olmayan insan ya da hayvan denekleri icermedigi icin etik

kurul onayina gerek yoktur.
Istatistiksel Analiz

Verilerin degerlendirilmesi SPSS 24.0 paket programu ile yapilmigtir. Kantitatif verilerin
dagilimda, say1 (n) ve yiizde (%) tablolar1 verilmistir. Enerji ve besin ogeleri degerleri
ortalama (X) ve standart sapma (SS) seklinde sunulmustur. Bebek formiillerinin olgun
anne siiti ile karsilastirilmasinda, normal dagihim gosteren veriler icin tek 6rneklem T-

testi, normal dagilim gostermeyen veriler icin Mann-Whitney U testi kullanilmistir.
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Verilerin normal dagilim gosterip gostermedigi Kolmogorov Smirnov testi ile

degerlendirilmistir. P<0.05 istatistiksel olarak anlamlhilik olarak tanimlanmistur.
Bulgular

Calismaya toplam 11 farkh markadan 18 cesit bebek formiilii, 10 farkli markadan 17 gesit
devam formiilii 1 ve 11 farkli markadan 25 ¢esit devam formiilii 2 dahil edilmistir.
Formiillerin %85,0’1 inek siitli, %15,01 keci siitii bazhidir. Ayrica toplam 11 farkh
markadan 79 cesit ek gida calismaya dahil edilmistir. Ek gidalarin %48,1’i (n: 38) tahil
bazh ve %51,9'u (n: 41) tahil bazl olmayan ek gida seklinde siniflandirilmigtir.

Bebek formiillerinin ortalama enerji degeri 66,39+1,42 kkal, devam formiilii 1’lerin
66,94+1,25 kkal ve devam formiilii 2’lerin 65,72+2,65 kkal’dir. Ortalama karbonhidrat
degerleri sirasiyla 7,39+0,35 g; 7,82+0,39 g ve 7,63+0,60 g’dir. Protein degerleri bebek
formiillerinde 1,35+0,12 g; devam formiilii 1’lerde 1,36+0,12 g ve devam formiilii 2’lerde
1,37+0,11 g olarak hesaplanmistir. Toplam yag miktarlar ise sirasiyla 3,47+0,11 g;
3,31+0,21 g ve 3,26+0,20 g’dir. Etiket bilgilerinde laktoz, TDYA, CDYA, DHA, a-linolenik
asit, linoleik asit, lif, flor, L-karnitin, kolin, inositol, taurin ve niikleotid miktarlarinin

baz1 bebek ve devam formiillerinde belirtilmedigi saptanmistir (Tablo 1).

Tablo 1. Bebek ve devam formdillerinin enerji ve besin dgesi iceriklerinin ortalama ve

standart sapma degerleri (100 mL)

Besin ogeleri Bebek formiilii Devam Formiilii 1 Devam Formiilii 2
X+SS X+SS X+SS

Enerji (kkal) 66,39 + 1,42 (n: 18) 66,94 + 1,25 (n: 17) 65,72 + 2,65 (n: 25)
Karbonhidrat (g) 7,39 £ 0,35 (n: 18) 7,82 + 0,39 (n: 17) 7,63 £ 0,60 (n: 25)
Laktoz (g) 6,87 + 0,50 (n: 7) 6,88 + 1,05 (n: 6) 6,34 + 1,71 (n: 9)
Seker (g) 6,62 + 1,69 (n: 18) 6,66 + 1,56 (n: 17) 6,92 + 1,22 (n: 25)
Lif (g) 0,71 + 0,78 (n: 12) 0,49 + 0,32 (n: 14) 0,51 + 0,25 (n: 21)
Protein (g) 1,35 + 0,12 (n: 18) 1,36 + 0,12 (n: 17) 1,37 + 0,11 (n: 25)
Yag (g) 3,47 + 0,11 (n: 18) 3,31 + 0,21 (n: 17) 3,26 + 0,20 (n: 25)
CDYA (g) 0,60 + 0,13 (n: 14) 0,59 + 0,08 (n: 13) 0,57 + 0,28 (n: 20)
TDYA (g) 1,64 + 0,37 (n: 14) 1,61 + 0,29 (n: 13) 1,50 + 0,28 (n: 20)
DYA (g) 1,17 + 0,43 (n: 18) 1,16 + 0,37 (n: 13) 1,15 + 0,38 (n: 25)
DHA (mg) 14,43 + 3,28 (n: 10) 15,31+ 1,44 (: 8) 14,85 + 1,92 (n: 11)
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a-linolenik asit (mg)

53,15 + 5,85 (n: 11)

51,01 + 5,34 (n: 10)

82,49 + 104,76 (n: 11)

Linoleik asit (mg)

460,00 + 65,17 (n: 11)

437,80 + 37,00 (n: 10)

428,55 + 51,95 (n: 11)

Tuz (g)

A vitamini (mcg-RE)

57,13 £ 3,36 (n: 18)

59,77 + 2,33 (n: 17)

57,89 + 4,10 (n: 25)

D vitamini (mcg)

1,48 + 0,06 (n: 18)

1,62 £ 0,09 (n: 17)

1,64 + 0,07 (n: 25)

E vitamini (mg-aTE)

1,30 + 0,47 (n: 18)

1,29 £ 0,46 (n: 17)

1,09 + 0,40 (n: 25)

K vitamini (mcg)

5,74 * 1,41 (n: 18)

5,49 + 1,30 (n: 17)

5,36 + 1,45 (n: 25)

C vitamini (mg)

9,64 + 1,73 (n: 18)

9,93 + 1,82 (n: 17)

9,72 + 2,22 (n: 25)

B, vitamini (mcg)

65,51 + 17,28 (n: 18)

62,94 + 16,91 (n: 17)

61,27 + 22,60 (n: 25)

B. vitamini (mcg)

133,29 + 30,90 (n: 18)

124,38 + 36,30 (n: 17)

134,58 + 14,08 (n: 25)

B vitamini (mg)

0,48 + 0,12 (n: 18)

0,50 + 0,08 (n: 17)

0,49 + 0,10 (n: 25)

Bs vitamini (mg)

0,45 + 0,11 (n: 18)

0,45 + 0,10 (n: 17)

0,46 + 0,12 (n: 25)

B vitamini (mcg)

43,69 + 12,25 (n: 18)

46,89 + 12,06 (n: 17)

51,62 + 12,75 (n: 25)

Bi2 vitamini (mcg)

0,15 + 0,05 (n: 18)

0,15 + 0,05 (n: 17)

0,17 + 0,04 (n: 25)

Folik asit (mcg)

16,27 + 4,07 (n: 18)

16,31 + 3,83 (n: 17)

14,99 + 4,03 (n: 25)

Biotin (mcg)

1,72 + 0,36 (n: 18)

1,92 + 0,32 (n: 17)

2,02 £ 0,40 (n: 25)

Sodyum (mg) 23,16 + 3,65 (n: 18) 25,11 % 5,25 (n: 17) 24,03 * 4,07 (n: 25)
Potasyum (mg) 75,05 7,70 (n: 18) 79,87 + 7,31 (n: 17) 78,29 + 7,27 (n: 25)
Klor (mg) 53,47 £ 6,17 (n: 18) 54,45 7,99 (n: 17) 54,94 + 7,56 (n: 25)
Kalsiyum (mg) 56,20 + 8,15 (n: 18) 69,18 + 6,71 (n: 17) 67,62 + 7,99 (n: 25)
Fosfor (mg) 35,07 6,97 (n: 18) 43,79 * 5,37 (n: 17) 43,48 £ 5,66 (n: 25)
Magnezyum (mg) 5,36 + 0,52 (n: 18) 6,27 + 1,06 (n: 17) 6,16 + 1,14 (n: 25)
Demir (mg) 0,53 + 0,13 (n: 18) 0,96 + 0,14 (n: 17) 0,94 + 0,17 (n: 25)
Cinko (mg) 0,49 + 0,02 (n: 18) 0,49 + 0,02 (n: 17) 0,50 + 0,03 (n: 25)
Bakir (mcg) 51,59 + 2,64 (n: 18) 53,04 + 2,70 (n: 17) 51,64 + 3,67 (n: 25)
Iyot (mcg) 13,36 + 0,83 (n: 18) 13,73 £ 1,32 (n: 17) 13,33 + 0,84 (n: 25)
Selenyum (mcg) 3,12 + 0,45 (n: 18) 3,16 + 0,52 (n: 17) 3,15 £ 0,46 (n: 25)
Mangan (mcg) 9,64 + 6,17 (n: 18) 7,28 + 5,04 (n: 17) 8,58 + 5,88 (n: 25)
Flor (mcg) 6,51 + 2,24 (n: 17) 6,83 + 1,93 (n: 16) 7,15 + 2,55 (n: 24)
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L-karnitin (mg)

1,65 + 0,47 (n: 18)

1,70 £ 0,44 (n: 10)

1,85 £ 0,38 (n: 15)

Kolin (mg)

22,43 + 1,99 (n: 18)

19,38 + 4,86 (n: 10)

17,74 + 5,22 (n: 15)

Inositol (mg)

6,51 + 2,70 (n: 18)

6,79 + 2,95 (n: 10)

6,32 + 1,47 (n: 15)

Taurin (mg)

4,97 + 0,59 (n: 14)

4,50 + 1,58 (: 10)

4,26 + 1,72 (n: 15)

Niikleotid (mg)

2,36 + 0,35 (n: 8)

2,43 + 0,33 (n: 8)

2,26 + 0,28 (n: 12)

CDYA: Coklu doymamus yag asitleri; TDYA: Tekli doymamus yag asitleri, DYA: Doymus
yag asitleri, DHA: Dokozahekzoneik asit

Tablo 2’de ek gidalarin enerji ve besin Ogesi iceriklerinin ortalama ve standart sapma
degerleri verilmistir. Tahil bazli ek gidalarin ortalama enerjisi 340.61 + 135.60 kkal, tahil
bazli olmayan ek gidalarin ise 67.85 + 58.61 kkal’dir. Karbonhidrat degerleri sirasiyla
58.12 + 23.65 g ve 13.72 + 9.25 g olarak hesaplanmistir. Protein degerleri tahil bazh ek
gidalarda daha yiiksek olup 10.54 + 4.82 g iken tahil bazli olmayan ek gidalarda 1.16 +
2.47 g'dir. Toplam yag miktarlar1 da protein miktarlar: gibi tahil bazli ek gidalarda daha
yiiksek bulunmustur (6.62 + 4.52 g, tahil bazh olmayan ek gidalarda 0.58 + 1.58 g).
Vitamin ve mineral degerlerinin etiket bilgilerinde (6zellikle tahil bazli olmayan ek

gidalarda) genellikle eksik oldugu saptanmstir.

Tablo 2. Ek gidalarin enerji ve besin Ogesi iceriklerinin ortalama ve standart sapma

degerleri (100 mL)

Besin ogeleri Tahil bazh ek gidalar | Tahil bazli olmayan ek gidalar
X+SS X+SS

Enerji (kkal) 340,61 + 135,60 (n: 38) 67,85 + 58,61 (n: 41)
Karbonhidrat (g) 58,12 + 23,65 (n: 38) 13,72 + 9,25 (n: 41)
Seker (g) 18,26 + 13,81 (n: 38) 9,30 £ 4,56 (n: 41)
Lif (g) 4,51 £ 3,78 (n: 36) 2,10 + 1,66 (n: 35)
Protein (g) 10,54 + 4,82 (n: 38) 1,16 + 2,47 (n: 41)
Yag (g) 6,62 + 4,52 (n: 38) 0,58 £ 1,58 (n: 41)
CDYA (g) - 0,40 (n: 1)
TDYA (g) - 0,90 (n: 1)
DYA (g) 1,88 + 1,67 (n: 38) 0,18 £ 0,55 (n: 41)
Tuz (g) 0,22 + 0,17 (n: 38) 0,04 + 0,06 (n: 41)
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A vitamini (mcg-RE) | 403,00 + 56,78 (n: 22) 375,00 (n: 1)
D vitamini (mcg) 7,41 + 1,71 (n: 22) 7,50 (n: 1)
E vitamini (mg-aTE) 6,40 + 5,69 (n: 22) 2,70 (n: 1)
K vitamini (mcg) 9,51 £ 0,68 (n: 8) 10,00 (n: 1)

C vitamini (mg)

43,70 + 19,87 (n: 23)

22,87 + 7,58 (n: 23)

B, vitamini (mcg) 120,29 + 92,45 (n: 31) 50,00 (n: 1)
B. vitamini (mcg) 613,45 + 201,48 (n: 11) -
B vitamini (mg) 9,03 £ 2,14 (n: 11) 8,50 (n: 1)

B; vitamini (mg)

2,74 + 1,01 (n: 11)

2,74 + 1,01 (n: 11)

B vitamini (mcg)

63,12 + 12,45 (n: 18)

63,12 + 12,45 (n: 18)

Bi2 vitamini (mcg)

0,58 £ 0,12 (n: 11)

0,58 + 0,12 (n: 11)

Folik asit (mcg)

73,60 + 16,03 (n: 11)

73,60 + 16,03 (n: 11)

Biotin (mcg)

18,17 + 7,52 (n: 18)

18,17 + 7,52 (n: 18)

Sodyum (mg) 86,54 + 50,25 (n: 9) 86,54 + 50,25 (n: 9)
Potasyum (mg) 220,00 + 183,85 (n: 2) 220,00 + 183,85 (n: 2)
Klor (mg) 332,00 (n: 1) 332,00 (n: 1)
Kalsiyum (mg) 393,58 + 138,07 (n: 24) 393,58 + 138,07 (n: 24)
Fosfor (mg) 230,00 (n: 1) 230,00 (n: 1)
Magnezyum (mg) 65,20 + 32,09 (n: 9) 65,20 + 32,09 (n: 9)
Demir (mg) 10,77 + 17,88 (n: 22) 10,77 + 17,88 (n: 22)
Cinko (mg) 5,15 + 1,76 (n: 11) 5,15 + 1,76 (n: 11)
Bakir (mcg) 127,75 + 31,85 (n: 4) 127,75 + 31,85 (n: 4)
Iyot (mcg) 60,07 + 22,89 (n: 22) 60,07 + 22,89 (n: 22)
Selenyum (mcg) 2,60 + 0,00 (n: 2) 2,60 + 0,00 (n: 2)
Mangan (mcg) 186,17 + 97,47 (n: 6) 186,17 + 97,47 (n: 6)

CDYA: Coklu doymamus yag asitleri; TDYA: Tekli doymamis yag asitleri, DYA: Doymus

yag asitleri, DHA: Dokozahekzoneik asit
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Bebek formiillerinin ortalama laktoz ve yag icerigi haric¢ diger enerji ve besin dgeleri

bakimindan Tiirk Gida Kodeksi Bebek ve Devam Formiilleri Tebligi'ne gore %100’ iniin

normal aralikta oldugu saptanmistir. Ortalama laktoz degerine gore %11,1 ve yag

degerine gore %10,0 formiil diisiik olarak smiflandirilmistir. Devam formiillerinin

ortalama protein, a-linoleik asit, folik asit ve kolin hari¢ diger enerji ve besin ogeleri

acgisindan Tiirk Gida Kodeksi Bebek ve Devam Formiilleri Tebligi'ne gore %100’ iniin

normal aralikta oldugu saptanmistir. Protein acisindan %4,8; folik asit acisindan %14,3

ve kolin acgisindan %48,0 devam formiilii diisiik olarak siniflandirilirken, a-linoleik asit

%4,7’sinde yliksek olarak hesaplanmigtir (Tablo 3).

Tablo 3. Bebek ve devam formiillerinin enerji ve besin 6gesi degerlerinin Tiirk Gida

Kodeksi Bebek ve Devam Formiilleri Tebligi'ne gore degerlendirilmesi

H. M. BAYRAM, S. A. OZTURKCAN

Bebek formiilii n (%) Devam Formiilii n (%)

Besin Ggeleri Diisiik | Normal Yiiksek Diisiik Normal Yiiksek
Enerji (kkal) 18 (100) 42 (100)

Karbonhidrat (g) 7 (100) 42 (100)

Laktoz (g) 2(11,1) | 16(88,9) 15 (100)

Protein (g) 18 (100) 2 (4,8) 40 (95,2)

Yag (g) 1(10) 9 (90) 42 (100)

DHA (mg) 11 (100) 19 (100)

a-linoleik asit (mg) 10 (100) 20 (95,3) 1(4,7)
Linoleik asit (mg) 18 (100) 21 (100)

A vitamini (mcg-RE) 18 (100) 42 (100)

D vitamini (mcg) 18 (100) 42 (100)

E vitamini (mg-aTE) 18 (100) 42 (100)

K vitamini (mcg) 18 (100) 42 (100)

C vitamini (mg) 18 (100) 42 (100)

B, vitamini (mcg) 18 (100) 42 (100)

B. vitamini (mcg) 18 (100) 42 (100)

B; vitamini (mg) 18 (100) 42 (100)

Bs vitamini (mg) 18 (100) 42 (100)
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B vitamini (mcg) 18 (100) 42 (100)
Bi2 vitamini (mcg) 18 (100) 42 (100)
Folik asit (mcg) 18 (100) 6 (14,3) 36 (85,7)
Biotin (mcg) 18 (100) 42 (100)
Sodyum (mg) 18 (100) 42 (100)
Potasyum (mg) 18 (100) 42 (100)
Klor (mg) 18 (100) 42 (100)
Kalsiyum (mg) 18 (100) 42 (100)
Fosfor (mg) 18 (100) 42 (100)
Magnezyum (mg) 18 (100) 42 (100)
Demir (mg) 18 (100) 42 (100)
Cinko (mg) 18 (100) 42 (100)
Bakir (mcg) 18 (100) 42 (100)
Iyot (mcg) 18 (100) 42 (100)
Selenyum (mcg) 18 (100) 42 (100)
Mangan (mcg) 17 (100) 42 (100)
Flor (mcg) 18 (100) 39 (100)
L-Karnitin (mg) 18 (100) 24 (100)
Kolin (mg) 18 (100) 12 (48,0) 13 (52,0)
Inositol (mg) 14 (100) 25 (100)
Taurin (mg) 8 (100) 25 (100)
Niikleotid (mg) 18 (100) 20 (100)

Tahil bazli ek gidalarin ¢ogu Tiirk Gida Kodeksi Bebek ve Kiiciik Cocuk Ek Gidalar:
Tebligi'ne gore normal aralikta olsa da, 100’ B, vitamini sodyum, %97,4’1 yag, %94,7’si
protein, %73,9’'u C vitamini, %10,5’i enerji ve karbonhidrat, acisindan diisiik olarak
smiflandirilmistir. Ayrica %87,5’1 kalsiyum, %4,5’i demir ve %4,4’1i C vitamini agisindan
yiiksek olarak smiflandirilmistir. Benzer olarak tahil bazli olmayan ek gidalarin ¢ogu
normal aralikta olup, %100’ A vitamini, %80,5’1 protein ve %2,4’ti karbonhidrat

acisindan diisiik olarak simiflandirilmistir (Tablo 4).
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Tablo 4. Ek gidalarin enerji ve besin 6gesi degerlerinin Tiirk Gida Kodeksi Bebek ve
Kiiciik Cocuk Ek Gidalar1 Tebligi'ne gore degerlendirilmesi

Tahil bazh ek gidalar Tahil bazli olmayan ek gidalar
n (%) n (%)
Besin Ogeleri Diisiik Normal Yiiksek Diisiik Normal Yiiksek
Enerji (kkal) 4 (10,5) 34 (89,5)
Karbonhidrat (g) 4 (10,5) 34 (89,5) 1(2,4) 40 (97,6)
Protein (g) 36 (94,7) 2(5,3) 33(80,5) 8(19,5)
Yag (g) 37(97,4) 1(2,6) 41 (100)
A vitamini (mcg-RE) 22 (100) 1 (100)
D vitamini (mcg) 22 (100) 1(100)
E vitamini (mg-aTE) 22 (100) 23 (100)
C vitamini (mg) 17(73,9) 5(21,7) 1(4,4) 1(100)
B, vitamini (mcg) 11 (100) 1(100)
B. vitamini (mcg) 11 (100) 1(100)
B vitamini (mg) 11 (100) 1(100)
Bs vitamini (mg) 11 (100) 1(100)
B vitamini (mcg) 18 (100) 1 (100)
Bi2 vitamini (mcg) 11 (100) 1(100)
Folat (mcg) 11 (100) 1 (100)
Biotin (mcg) 18 (100) 6 (100)
Sodyum (mg) 9 (100) - -
Potasyum (mg) 2 (100) 2 (100)
Kalsiyum (mg) 3(12,5) 21 (87,5) 1(100)
Magnezyum (mg) 9 (100) 1 (100)
Demir (mg) 21(95,5) 1(4,5) 1(100)
Cinko (mg) 11 (100)
Iyot (mcg) 22 (100) 1 (100)
Mangan (mcg) 6 (100)
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Bebek formiillerinin olgun anne siitii ile karsilagtirilmasi Tablo 5’te gosterilmistir. Olgun
anne siitlinde bebek formiillerine gore enerji (p<0,001), toplam yag (p:0,001) ve B,
vitamini (p<0,001) daha yiiksek olup istatistiksel olarak anlamli bir fark vardir. Ek
olarak, bebek formiillerinde olgun anne siitiine gore protein (p:0,001), A vitamini
(p:0,009), K vitamini (p:0,001), B, vitamini (p:0,013), B, vitamini (p<0,001), B; vitamini
(p<0,001), folik asit (p:0,017), C vitamini (p:0,006), kalsiyum (p:0,004), potasyum
(p:0,046), demir (p:0,002) ve ¢inko (p<0,001) yiiksek olup, istatistiksel olarak anlamlh

bir fark saptanmstir.

Tablo 5. Bebek formiillerinin olgun anne siitii ile karsilastirilmasi

H. M. BAYRAM, S. A. OZTURKCAN

Bebek formiilii
Enerji ve besin x+ss/medyan Olgun anne siitii P degeri
ogeleri
(25.-75. ceyreklik)
Enerji (kkal) 66,00 (65,00-67,25) 70 <0,001**
Karbonhidrat (g) 7,39 (7,10-7,52) 7,3 0,947
Laktoz (g) 6,90 (6,70-7,10) 7.3 0,500
Protein (g)¥ 1,35 + 0,12 0,9 0,001**
Toplam yag (g) 3,46 (3,40-3,60) 4,2 0,001*
A vitamini (mcg-RE) 57,13 + 3,36 47 0,009*
D vitamini (mcg) ¥ 1,48 (1,43-1,50) 0,04 0,105
E vitamini (a-TE) 1,30 £ 0,47 315 0,065
K vitamini (mcg) 5,74 + 1,41 0,21 0,001**
B, vitamini (mcg) 65,51 + 17,28 16 0,013*
B. vitamini (mcg) 133,29 + 30,90 35 <0,001**
B; vitamini (mcg) ¥ 482,77 (387,50-605,00) 200 <0,001**
Folik asit (mcg) 16,27 + 4,07 5,2 0,017*
B vitamini (mcg) 43,69 + 12,25 28 0,229
Bi> vitamini (mcg) ¥ 0,15 (0,10-0,20) 26 <0,001**
C vitamini (mg) 9,64 + 1,73 4 0,006*
Kalsiyum (mg) 56,20 + 8,15 28 0,004*
Sodyum (mg) ¥ 23,16 (20,75-25,25) 15 0,105
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Potasyum (mg) 75,05 £ 7,70 58 0,046*
Demir (mg) 0,53 £ 0,13 0,04 0,002*%
Cinko (,mcg) 490,02 + 2,12 166 <0,001**

*P<0,05 **p<0,001. ¥Normal dagihim gostermeyenler medyan (25-75. ¢eyreklik) olarak

verilmistir.
Tartisma

Yenidogan ve bebeklerde optimal saghk icin DSO ilk 6 ay anne siitii aliminimn, 6 aydan
sonra 2 yasina kadar ise anne siitiiniin yaninda tamamlayic1 beslenmeyi 6nermektedir4.
Formiillerin hatali icerikleri ve/veya cesitli maddelerle kontaminasyonlar1 saglik
sorunlarina yol acabilmektedire. Bu nedenle formiillerin besin igeriklerini
degerlendirmek onem arz etmektedir. Bu ¢alismada, bebek ve devam formiillerinin
ortalama enerji ve ¢ogu besin ogeleri bakimindan “Tiirk Gida Kodeksi Bebek ve Devam
Formiilleri Tebligi’ne gore cogunun normal aralikta oldugu saptanmistir?. Devam
formiillerinde %48,0 iiriin kolin ve %14,3 iriin folik asit acisindan diisiik olarak
siiflandirilmistir. Benzer olarak tahil ve tahil bazli olmayan ek gidalarinda enerji ve
cogu besin Ogeleri acisindan “Tiirk Gida Kodeksi Bebek ve Kiiciik Cocuk Ek Gidalar:
Tebligi’ne gore normal aralikta oldugu saptanmistir. Tahil bazh ek gidalarin %100t B,
vitamini ve sodyum, %97,4’1 yag, %94,7’si protein ve %73,9u C vitamini agisindan; tahil
bazl olmayan ek gidalarin %100’l A vitamini ve %80,5’i protein acisindan diisiik olarak
siniflandirilmistir. Bebek formiillerinin olgun anne siitiine gore ise enerji, toplam yag ve

B.. vitamini diisiik olup istatistiksel olarak anlaml bir fark saptanmigtir.

Bebek ve devam formiilleri, anne siitiiniin olmadigi durumlarda ve tamamlayici
beslenmeye gecis donemlerinde, bebeklerin giinliik almas1 gereken enerji ve besin
ogelerini karsilayabilen iiriinlerdir*2. Tiirkiye’de yapilan bir ¢calismada bebek ve devam
formiillerinin, enerji ve besin 6geleri iceriginin genel olarak “Tiirk Gida Kodeksi Bebek
Formiilleri ve Devam Formiilleri Tebligi”ne uygun oldugu ancak 6zellikle D vitamini,
folik asit, selenyum, DHA ve B; vitamini agisindan iyilestirilmeleri gerektigi
saptanmistir2, Bu calismada ise D vitamini, folik asit, selenyum, DHA ve B; vitamini
acisindan tiim bebek formiilleri normal aralikta bulunmustur. Devam formiilleri
incelendiginde ise protein agisindan %4,8; folik asit acisindan %14,3 ve kolin acisindan
%48,0 devam formiilii diisiik olarak simiflandirilirken, a-linoleik asit %4,7’sinde yiiksek
olarak hesaplanmistir. Folik asit bebeklerin gelisimi ve genel saglik durumu i¢in oldukca

onemlidir. Folik asit niikleik asitlerin (DNA ve RNA) sentezinde ve amino asitlerin
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metabolizmasinda tek karbon transferinde koenzim veya kosubstrat olarak islev gortir.
En onemli folata bagiml reaksiyonlardan biri, 6nemli bir metil donorii olan S-adenosil-
metiyonin sentezinde homosisteinin metiyonine doniistiiriilmesidir. Bu reaksiyonlarda
meydana gelen bozulmalar protein metabolizmasinda bozulmalara yol agabilir. Bagka bir
folat bagimh reaksiyon olan DNA olusumunda deoksiiiridilatin timidilata metilasyonu,
uygun hiicre boliinmesi i¢in gereklidirze. Bu reaksiyonun bozulmasi, folat eksikliginin
isaretlerinden biri olan megaloblastik anemiye (B,. vitamini ve folik asit eksikligi sonucu
olusan anemi tipine verilen isim) yol acabilecek bir siireci baslatirze:2:, Bununla birlikte
son yillarda yeterli kolin aliminin 6nemi vurgulanmaktadir. Kolin bebeklerde sinir ve
kognitif sistem gelisiminde, hiicre biiyiimesi ve gelisiminde énemli rol oynamaktadir.
Ozellikle beyin ve bilis gelisimi icin elzemdir2223, Kolinden tiiretilen bir nérotransmitter
olan asetilkolin, gelismekte olan beyindeki birgok siireci (6rnegin, progenitor hiicre
cogalmasi ve farklilasmasi, norojenez, gliogenez, hiicrenin hayatta kalmasi, morfoloji,
goc ve sinaptik plastisite) etkilemektedirz2. Sonuclar 2021 yilinda yapilan calisma ile
karsilastirnldiginda2, eksik olan besin 6gelerinin ¢ogunun revize edildigini gosterirken,
devam formiillerinde folik asit eksikliginin hala tam olarak giderilemedigini
gostermektedir. Ayrica bu ¢alismada kolin eksikligi de devam formiillerinde yiiksektir.
Bu nedenle 6zellikle devam formiillerinin folik asit ve kolin acisindan teblige uygun

sekilde iyilestirmeler yapilmasi yararh olacaktir.

Bebek formiilleri anne siitiiniin olmadigi/yetersiz oldugu durumlarda ya da baz
metabolik hastaliklarin varhiginda kullanmilmaktadir. Bu nedenle anne siitiine
benzetilmislerdir24. Tiirkiye'de yapilan bir ¢alismada bebek formiilleri ile anne siitii
karsilastirildiginda karbonhidrat miktarinin benzer oldugu enerji, toplam yag, Bi.
vitamini miktarinin bebek formiillerinde daha az oldugu, diger besin 6gelerinin ise bebek
formiilerinde daha fazla miktarda oldugu saptanmistir'2. Bu calismada ise benzer olarak
enerji, toplam yag ve B,, vitamini degerleri bebek formiillerinde daha az miktarlarda
olup, protein, A vitamini, K vitamini, B, vitamini, B, vitamini, B; vitamini, folik asit, C
vitamini, kalsiyum, potasyum, demir ve ¢inko degerlerinin bebek formiillerinde daha
yiiksek ve olgun anne siitii ile karsilagtirildiginda istatistiksel olarak anlaml bir fark
oldugu saptanmistir. Bebeklerde B,. vitamini eksikligi, saglik lizerinde 6nemli etkileri
olabilecek endise verici bir konudur. Bebeklerde B;, vitamini eksikligi, gelisimleri ve
genel saghklar1 iizerinde ciddi sonuclar dogurabilir. B, vitamini, kirmizi kan
hiicrelerinin iiretimi, DNA sentezi ve norolojik fonksiyonlar icin gereklidir. Eksikligi

anemiye, gelisimsel gecikmeye ve norolojik bozukluklara yol acabilir252¢. Ayrica,
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formiillerde yer alan B; vitamini, demir ve ¢inko degerlerinin anne siitiine gore yiiksek
miktarlarda olmalar1 dikkat cekicidir. B; vitamini bircok biyokimyasal reaksiyonda yer
alan nikotinamid adenin diniikleotid (NAD) ve nikotinamid adenin diniikleotid fosfat
(NADP) icin Onciidiir, fazla alimi deride kizarikliga yol acabilir ve tolere edilebilir tist
limiti 0-12 ayhk bebekler icin belirlenmemistir?”. Demir, oksijen tasinmasi, elektron
transferi, oksidaz aktiviteleri ve enerji metabolizmasi i¢in gereklidir. Sistemik agir1 demir
yiiklenmesi riski, normal bagirsak fonksiyonu durumunda ihmal edilebilir diizeydedir
fakat bebekler icin tolere edilebilir iist limiti 40 mg/giin olup bunun iizerinde ahm
gastrointestinal problemlere yol acabilir2s. Cinko 300’den fazla koenzim i¢in gerek olup,
bebeklerde biiylime ve beyin gelisi icin olduk¢a 6nemlidir2e. Yiiksek miktarlarda ¢inko
alimi, gastrointestinal problemlere ve bakir emiliminde bozukluklara neden olabilir.
Cinko toksisitesi bulanti, kusma, karin agris1 ve bakir eksikligi gibi anemi ve norolojik
semptomlarla ortaya ¢ikabilen semptomlara neden olabilir3. Tolere edilebilir iist limiti
0-6 aylik bebeklerde 4 mg/giin olarak belirlenmistir3!. Anne siitiindeki besin 6gelerinin
biyoyararlanimlarinin formiillere kiyasla daha yiiksek oldugu diisiiniildiigiinde
formiillerdeki baz1 besin Ggelerinin anne siitiine gore daha yiiksek olmasi1 sasirtici
degildir. Bununla birlikte, bazi besin ogelerinin fazla aliminin ciddi saghk sorunlarina
yol acabilecegi de diisiiniildiiglinde bu durumda dikkatli olunmasi1 gerektigi

unutulmamahdir.

Tamamlayic1 beslenme donemi, beslenme gibi cevresel bir faktoriin bebek gelisimini
yetigkinlikte bile uzun vadeli bir etkiyle degistirebilecegi kritik bir zamana denk
gelmektedir2. DSO, 6 aydan sonra anne siitiine ek olarak tamamlayic1 beslenmeyi 2
yasina kadar onerse de, calisan annelerin sayisindaki artis ve genel olarak yeni yasam
tarzlar, bircok farkl tiirde ticari ek gidalarin formiile edilmesine ve bunlarin tiiketiminin
artmasina neden olmustur49, Italya’da yapilan bir calismada ek gidalarin cogunda
protein ve seker miktarlarinin ¢ok yiiksek, doymus yag oranlarinin diisiik oldugu ve tuz
degerlerinin baz1i ek gidalarda gereksiz yere bulundugunu belirtmislerdirs. Bu
calismada, tahil bazl ek gidalarin cogu “Tiirk Gida Kodeksi Bebek ve Kiiciik Cocuk Ek
Gidalar1 Tebligi”ne gore normal aralikta olsa da %100’ B, vitamini ve sodyum,
%97,4’iniin yag, %94,7’si protein ve %73,9'u C vitamini acgisindan diisiik olarak
smiflandirilmistir. Benzer olarak tahil bazli olmayan ek gidalarin ¢cogu normal aralikta
olup, %1001 A vitamini ve %80,5’1 protein agisindan diisiik olarak siniflandirilmistir.
Bunun nedeni bu calismada degerlendirilen tahil bazh ek gidalarin genellikle tahil olarak

pirin¢ unu icermesi, meyve ile zenginlestirilmesinden kaynaklh “Tiirk Gida Kodeksi
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Bebek ve Kii¢iik Cocuk Ek Gidalar: Tebligi’nde belirtilen siniflandirmada diisiik olarak
kalmis olmalar: olabilir. Benzer olarak tahil bazl olmayan ek gidalar ise temel besin
olarak meyve ya da sebzeleri kullanmistir. Bu nedenle protein degerleri diisiik kalmis
olabilir. Sonuclar, “Tiirk Gida Kodeksi Bebek ve Kiiciik Cocuk Ek Gidalar1 Tebligi ne gore
bu degerlerin iyilestirilmesinin yararli olacaginm gostermektedir. Yine sonuclar,
tamamlayic1 beslenmede bebegin ayina gore uygun ek gidalar, piyasada satilan hazir ek
gida iriinleri yerine evde hazirlanan besinlerden saglandiginda yeterli ve dengeli

beslenme acisindan daha uygun olacagini diisiindiirmektedir.

Bu calismanin baz sinirhliklar: vardir. Bebek ve devam formiilleri ile ek gidalarin enerji
ve besin Ogeleri icerikleri besin etiket bilgilerinden yararlanilarak hesaplanmigtir. Mikro
besin ogeleri degerleri ise her formiilde yer almadig icin degerlendirilen formiil ve ek
gida sayisinda diisiise yol agmistir. Bununla birlikte, calismamizin giiclii yani, bebek ve
devam formiillerinin besin 6gesi igerigini “Tiirk Gida Kodeksi Bebek Formiilleri ve
Devam Formiilleri Tebligi’ne, ek gidalar ise “Tiirk Gida Kodeksi Bebek ve Kiiglik Cocuk
Ek Gidalar Tebligi'ne gore degerlendirerek 2021 yilinda yapilmis ¢alisma ile de gerekli

iyilestirmelerin yapilip yapilmadigimi karsilastirmasi agisindan 6nemlidir?2.
Sonuc¢

IIk 6 ay sadece anne siitii ile beslenme, bebekler icin en uygun yontemdir. Bununla
birlikte anne siitii alinamadig1 durumlarda bebekler i¢cin yeterli ve dengeli beslenmelerini
saglamak amaciyla bebek ve devam formiilleri ile ilerleyen siireclerde anne siitiine ek
verilebilecek, ek gidalar piyasada bulunmaktadir. Bu calismada bebek ve devam
formiilleri ile ek gidalarin besin iceriklerinin tebliglere gore genelinin uygun oldugu
saptanmistir. Bununla birlikte devam formiillerinin 6zellikle kolin ve folik asit acisindan,
ek gidalarin ise protein, B, vitamini ve A vitamini acisindan iyilestirilmesi faydal
olacaktir. Ayrica bazi firmalarin etiketlerinde mikro besin oOgeleri miktarlarinin
belirtilmedigi saptanmistir. Bu nedenle iyilestirmelerin yani sira etiket bilgilerinin

kontrolii konusunda stratejiler gelistirilmesi gerekmektedir.
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Serebral Palsili Ambulatuar Cocuklarda Yasam Kalitesi, Fiziksel Aktivite ve

Fonksiyonel Bagimsizligin Arastirillmasi

Ebru SEKER ABANOZ', Yasemin ASLAN KELES**, Fahri KOROGLU"*, Nejla UZUN"*",
Goksen KURAN ASLAN™*
Oz
Amagc: Calismanin amaci, farkh fonksiyonel seviyelerdeki Serebral Palsi (SP)’li ambulatuar ¢ocuklarda

yasam kalitesi, fiziksel aktivite ve fonksiyonel bagimsizligin arastirilmasidir.

Yéntem: Cahsmaya Ozel Egitim Merkezi'nde egitim goren, Kaba Motor Fonksiyon Siniflandirma Sistemi
(KMFSS) ne gore seviyesi I, II ve III olan 8-12 yas arasindaki ¢cocuklar dahil edildi. Olgularda yasam kalitesi
“Serebral Palsi’de Yasam Kalitesi Anketi (CP QOL) ile, fonksiyonel bagimsizlik seviyesi WeeFIM ile, fiziksel
aktivite diizeyleri “Cocuklar i¢in Fiziksel Aktivite Anketi” (PAQ-C) ile degerlendirildi.

Bulgular: KMFSS seviyelerine gore WeeFIM'in sfinkter kontrolii, sosyal ve kognitif alt parametreleri harig
tlim alt parametrelerinde, WeeFIM total skoru ve PAQ-C skorunda istatistiksel olarak anlaml fark bulundu
(p<0,017). CPQOL'1n “hizmete erigebilirlik” ve “ebeveyn saglig1” disindaki tiim alt parametrelerinde {i¢ grup
arasinda istatistiksel olarak anlamh farklilik oldugu goriildii (p<0,017). Calisma, KMFSS seviyelerine gore
karsilagtirildiginda; seviye IIT'iin, WeeFIM’in tiim alt alanlar1 ve fiziksel aktivite (FA) skorlarinin, CP-QOL-
Cocuk Olcegi’nin ise “ebeveyn saghig1”, “emosyonel iyi olma ve 6zgiiven” ile “hizmete erisebilirlik” alanlar:
hari¢ tiim alan skorlarimin diisiik oldugu, seviye I'in en yiiksek bagimsizlik seviyesine sahip oldugu

gorilmiistiir.

Sonug: Caligma, ambulatuar SP tanih ¢ocuklarin fonksiyonel bagimsizlik seviyelerinin, FA’lerinin ve yagsam
kalitelerinin KMFSS seviyelerine gore degisiklik gosterdigini ve seviye III olan ¢ocuklarin daha fazla
etkilendigini ortaya koymaktadir. fleride degerlendirme yontemleri objektif olan ve daha biiyiik 6rnekleme

sahip ¢alismalar planlanmalidir.

Anahtar Sozciikler: Serebral palsi, fiziksel aktivite, yasam kalitesi, fonksiyonel bagimsizlik.
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Investigation of Quality of Life, Physical Activity and Functional Independence in
Ambulatory Children with Cerebral Palsy

Abstract

Aim: The aim of this study is to investigate quality of life, physical activity, and functional independence in

ambulatory children with CP at different functional levels.

Method: Children between the ages of 8 and 12 who were educated at the Special Education Center and
whose levels were I, II and III according to the Gross Motor Function Classification System (GMFCS) were
included in the study. Quality of life was evaluated with the "Quality of Life in Cerebral Palsy Questionnaire
(CP QOL), functional independence level with WeeFIM, and physical activity levels with the "Physical
Activity Questionnaire for Children" (PAQ-C).

Results: A statistically significant difference was found in WeeFIM total score and PAQ-C score in all sub-
parameters of WeeFIM except sphincter control, social and cognitive sub-parameters according to KMFSS
levels (p<0.017). There was a statistically significant difference between the three groups in all sub-
parameters of CPQOL except “accessibility to service” and “parental health” (p<0.017). Compared to KMFSS
levels; All sub-domains of WeeFIM and physical activity (PA) scores of level 11T are low, and CP-QOL- Child
Scale has low scores in all domains except “parental health”, “emotional well-being and self-confidence” and

“accessibility to service” and level 1 It was found that ' had the highest level of independence.

Conclusion: This study reveals that the functional independence levels, FA and quality of life of children
with ambulatory CP differ according to their CMFSS levels, and that children with level III are more affected.

Future studies with objective evaluation methods and larger samples should be planned.

Keywords: Cerebral palsy, physical activity, quality of life, functional independence.

Giris

Gelismekte olan beynin zarar gormesi veya malformasyonu sonucu meydana gelen
Serebral Palsi (SP), cocukluk caginda goriilen motor bozukluklarin 6nde gelen nedenidir.
SP’de goriilen motor etkilenimlerin yaninda siklikla algi, bilis, iletisim, duyu, epilepsi,
davranis bozukluklar ve sekonder olarak kas-iskelet sistemi problemleri goriilebilirt2.
Bu bozukluklara cocuk biiylidiikge farkli kompansatuar mekanizmalarin eklenmesi
sadece fonksiyonel kapasiteyi degil, ayn1 zamanda saglikla iligkili yasam kalitesini de
negatif yonde etkilemektedirs. Gelisen problemlere yonelik yapilan rehabilitasyon
programlari ve diger tibbi miidahaleler yiiriime performansini, genel saghk durumunu
ve yasam kalitesini iyilestirerek c¢ocuklarin giinliik yasamlarindaki performansini
arttirmaya yoneliktir4. Fiziksel inaktivite, modern toplumda kiiresel bir sorundur ve
ciddi saghk sorunlarina yol actig1 gosterilmistirs. Fiziksel olarak aktif bir yasam tarzi,
fiziksel bagimsizliklarin korunmasi, psikolojik iyilik halinin artmasi hem yetigkinlerde

hem de cocuklarda bulasici olmayan hastaliklarin 6nlenmesi ve saghkla ilgili yasam
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kalitesinin iyilestirilmesi dahil olmak tizere bircok yarar saglar®. Cocukluk cagindaki
yiiksek fiziksel aktivite seviyeleri, metabolik ve kardiyovaskiiler hastalk riskini

azaltmasi, iyilik halini arttirmasi ve normal iskelet gelisiminin devamhihig ile iligkilidir?.

SP'li cocuklar yetiskinlige geciste kaba motor fonksiyonlarinda azalma ile birlikte
yiiriime becerilerini de kaybedebilmektedirler. Fiziksel engeli olan ¢ocuklarin inaktif bir
yasam tarzi icin daha yiiksek risk altinda olduklar1 bilinmektedir8. Hareket
kabiliyetindeki azalma, yorgunluk, agri, denge bozuklugu ve fiziksel aktiviteye katihmda

sinirhlik ile iligkilidiro.

Ambulatuar SP'li bireyler yiiriime sirasinda ve fiziksel aktivitelerinde kisithliklar
yasarlar. Aktivite kapasitesinde kisithliklar yasama katilimi etkilemekte ve saglikh
akranlarina gore giinliik aktivitelere katilimin daha az olmasina neden olmaktadir:2. SP’li
bireylerde mutluluk ve yasam kalitesinin daha yiiksek fiziksel aktivite seviyeleri ile iligkili
oldugu ve bireylerin fiziksel olarak aktif olmaya tesvik edilmesine ihtiya¢ oldugu

bildirilmistirzs.

Ambulatuar  SP’li  ¢ocuklarin  fiziksel aktivite seviyelerinin  belirlenerek,
bireysellestirilmis fiziksel aktivite programlarina yonlendirilmesi, hayata daha aktif

katilimini saglayacak ve ileriki yaglarda da aktif olmasinin 6niinii agacaktir.

Ambulatuar SP’li cocuklarin fiziksel aktivite diizeylerini arastiran calisma sayisi
simirhdir415. SP’li ¢ocuklarda etkin bir fizyoterapi ve rehabilitasyon programinin
planlanabilmesi igin oOncelikle genis kapsamh degerlendirme gerekmektedir.
Degerlendirmede SP’li cocugun mevcut seviyesinin, yapabildiklerinin ve
yapamadiklarinin saptanabilmesi icin fonksiyonel kapasitesinin, saglik durumunun,
yasam kalitesinin, fiziksel aktivite diizeyinin detayli bir sekilde ele alinmasi
gerekmektedir. Basarili ve etkili bir fizyoterapi ve rehabilitasyon programi
olusturulabilmesi i¢in SP tanili cocuklarda fiziksel ve fonksiyonel kapasitenin ve
yetersizliklerin dogru belirlenmesi ¢ok 6nemlidir. Calismanin amaci, farkh fonksiyonel
seviyelerdeki SP’li ambulatuar ¢cocuklarda yasam kalitesi, fiziksel aktivite ve fonksiyonel

bagimsizligin arastirilmasidir.
Gerec ve Yontem

Calisma Istanbul Universitesi-Cerrahpasa Tip Fakiiltesi Girisimsel Olmayan Klinik
Arastirmalar Etik Kurulu tarafindan onaylandi (02.11.2018 tarih/60350273-605.99-
86188 sayili karar). Cocuk ve ailelerden bilgilendirilmis yazili onamlar1 alindi. Calisma
Helsinki Deklerasyonu’na uygun olarak tamamland.
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Calisma icin, Ozel Bagcilar Basak Ozel Egitim ve Rehabilitasyon Merkezi ve Ozel Ciftoglu
Ozel Egitim Merkezi'nde egitim goren cocuklar davet edildi. “Kaba Motor Fonksiyon
Smiflandirma Sistemi (KMFSS)’ne gore seviyesi I, II ve III olan 8-12 yas arasindaki
cocuklar dahil edildi. Cocuklar KMFSS seviyelerine gore 3 gruba ayrildi. Son 3 ay i¢inde
botulinum toksin uygulamasi yapilan, son 6 ay igcinde ortopedik ya da norosirurjik

operasyon gecirmis olan cocuklar calisma dis1 birakildi.

Olgularin yas, cinsiyet, dogum sekli, SP tipi, eslik eden problemler, kullandig1 cihaz ve
ylirime yardimcisinin tipi, gecirmis oldugu operasyonlar gibi demografik ve klinik
ozellikleri aile ile yapilan yiiz yiize goriisme yontemi ile fizyoterapist tarafindan
kaydedildi. Fonksiyonel seviyeleri KMFSS'ne gore belirlendi. Fonksiyonel bagimsizlik
“Pediatrik Fonksiyonel Bagimsizhk Olciimii (Pediatric Functional Independence
Measure - WeeFIM)”, fiziksel aktivite diizeyi “Cocuklar icin Fiziksel Aktivite Anketi
(Physical Activity Questionnaire for Older Children - PAQ-C)” ve yasam kalitesi ise
“Serebral Palsi'de Yasam Kalitesi Anketi (Cerebral Palsy Quality of Life Questionnaire for
Children - CPQO-Child)” ile degerlendirildi.

Kaba Motor Fonksiyon Siniflandirma Sistemi (KMFSS)
SP tanili olgular fizyoterapist tarafindan KMFSS’ye gore simiflandirildi. KMFSS’nde, 12
yasindan kiiciik SP tanili ¢ocuklar, hareketi kendi baglatma durumlar1 kaba motor

fonksiyonlar (oturma, ylirtime gibi) goz oniine alinarak bes seviyeye ayrilmistir (Tablo

1)16,

Tablo 1. KMFSS Seviyeleri
Seviye I Seviye I1 Seviye II1 Seviye IV Seviye V
Herhangi bir Yardimci arag Elle tutulan Yardimsiz Yardimci
kisitlanma kullanmadan hareketlilik ylirilyemez. teknolojiler
olmaksizin yiiriir. Toplum araclarin Toplum iginde kullanilmasina
yiiriir ancak ileri | icinde yiiriirken | kullanarak baskas1 ragmen ciddi
motor kasithiliklar: yiiriir ancak tarafindan derecede sinirh
becerilerde vardir. toplum icinde tasimir veya mobilizasyon.
kisitliliklar yliriirken tekerlekli
vardir. limitasyonu sandalye

vardir. kullanir.
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Serebral Palsi’de Yasam Kalitesi Anketi (CP QOL)

Yasam kalitesini degerlendirmek icin “Serebral Palsi’de Yasam Kalitesi Anketi (CP
QOL)”nin 4-12 yas arasindaki cocuklarda kullanilan formu olan “CP QOL-Cocuk”
Olceginin Tiirkce versiyonu kullanildi7. CP QOL-Cocuk anketi 7 alan (sosyal iyi olma ve
kabul edilebilirlik, fonksiyonla ilgili duygular, katihm ve fiziksel saglik, emosyonel iyi
olma ve 6zgiiven, hizmete erisebilirlik, agr1 ve oziirliiliigiin etkisi, ebeveyn saghgi) ve 65
maddeden olusmaktadir. Ailelerden her soru icin 1-9 arasindaki degerlerden birini
secerek isaretlemeleri istendi. Bir: cok mutsuz 9: ¢cok mutlu olma durumunu ifade
etmekteydi. Her bir soru 0-9 degerlerine karsilik gelen 0-100 arasindaki puana gore
skorlandi. Toplam skor tiim sorulardan elde edilen puanlar toplanarak hesaplandi.

Yiiksek puan yliksek yasam kalitesini gostermekteydi's.
Pediatrik Fonksiyonel Bagimsizlik Olciimii (WeeFIM)

Cocuklarda fonksiyonel bagimsizlik seviyesini belirlemek i¢in WeeFIM kullanildi.
WeeFIM, “mobilite”, “sfinkter kontroli”, “lokomosyon”, “iletisim”, “sosyal iletisim” ve
“kendine bakim” olmak tiizere 6 alt boliim ve 18 madde icerir. Her bir maddedeki
fonksiyon gerceklestirilirken ¢ocugun ihtiya¢ duydugu yardimin miktari, yardime cihaz
kullanip kullanmadig1 ve fonksiyonu zamaninda yapip yapmadigina gore 1 ile 7 arasinda

puanlanir. Toplamda en fazla 126 (tam bagimsiz), en az 18 (tam bagiml) puan alinir.
Cocuklar icin Fiziksel Aktivite Anketi (PAQ-C)

Crocker ve ark (1997)2° tarafindan cocuklardaki fiziksel aktivite diizeylerini belirlemek
icin gelistirilen, gecerlilik giivenilirlik ¢caligmasi yapilmis “Cocuklar i¢in Fiziksel Aktivite
Anketi” (PAQ-C) fiziksel aktivite seviyelerini belirlemek icin kullanildi. PAQ-C,
cocuklarda 4 ve 8 yaslarindan baslayarak, 8 ve 14 yasa kadar fiziksel aktivite seviyelerini
degerlendirir. Kisinin kendi basina doldurabilecegi bu ankette, 7 giin boyunca yapilan
aktiviteler 9 madde ile degerlendirilerek her bir soru 5 asamada puanlanir. Bir puan
diisiik fiziksel aktivite diizeyini gosterirken, 5 degeri yiiksek fiziksel aktivite diizeyini
gosterir. Alinan toplam skorun madde sayisina boliimii PAQ-C total skorunu gosterir.

Ortalama 20 dakikada okul ortaminda ve/veya disinda uygulanabilirze.
Istatistiksel Analiz

Calismamizda SPSS 24.0 (Statistical Package for Social Sciences, Chicago, Illinois,
United States) programu istatistiksel analiz i¢in kullanildi. Normal dagilima uygunluk

Kolmogorov Smirnov testi ile degerlendirildi. Yiizdelik dagilim, ortalama ve standart
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sapma degerleri Tanimlayici istatistiksel yontemlerle hesaplandi. Calismaya katilan SP
tanih cocuklarin KMFSS seviyelerine gore fonksiyonel bagimsizlik (WeeFIM total ve alt
bashk skorlamalar), fiziksel aktivite (PAQ-C o0lcegi total skorlamalarinda) ve yasam
kalitesi degerlendirmelerinin (CP QOL alt bashk skorlamalari) karsilagtirmasi "Kruskal-
Wallis" testi kullanilarak yapildi. "Mann Whitney U" testi gruplar arasindaki istatistiksel
olarak anlamlh farklilik olusan verilerde alt grup analizi yapmak igin kullanildi.

Bonferroni diizeltmesi uygulandi ve p<0,017 istatistiksel olarak anlamh kabul edildi.
Bulgular

Calismaya katilan 60 SP'li cocugun, 30’u (%50) erkek ve 30’u (%50) kiz idi. Olgularin
KMFSS smiflamasina gore Seviye I'de 18 (%30) cocuk, Seviye II’de 18 (%30) cocuk ve
Seviye I1'de 24 (%40) ¢ocuk vardi. Cocuklarin yas ortalamasi 9,98+1,53 y1l, Beden Kiitle
Indeksi (BKI) ortalamalari ise 17,85+2,93 kg/m? idi. Gruplarin KMFSS seviyelerine gore
yas ve BKI degerleri benzerdi (p>0.017) (Tablo 2).

Tablo 2. Serebral Palsi'li cocuklarin KMFSS seviyelerine gore demografik verileri

Seviye I Seviye I1 Seviye II1 P
(n=18) Ort+Ss | (n=18) Ort+Ss (n=24) Ort+Ss
Yas (y11) 10,78 + 1,39 9,83 £ 1,50 9,50 £ 1,47 0,12
Beden Kiitle Indeksi (kg/m?) 18,89 + 2,64 17,56 + 2,46 17,29 + 3,33 0,17

Ort: Ortalama; SS: Standart sapma, Min: Minimum, Maks: Maksimum, Istatistiksel

anlamllik degeri (p<0,017)

Cocuklarin KMFSS seviyelerine gore klinik 6zellikleri Tablo 3’de gosterildi. Cocuklarin
%86,7’si spastik tip, %30,0"u diskinetik tip, %1,7’si ataksik tip, %1,7’si hipotonik tip ve
%6,7’si mikst tip SP’di. Cocuklardaki ek problemler, gorme bozuklugu %30,0, isitme
bozuklugu %8.30, epilepsi ise %26,70 olarak bulundu. Cocuklar toplamda gecirdikleri
operasyon / botulinum toksini uygulama sayisina gore incelendiginde operasyon /
botulinum toksini uygulanmayan 26 (%43,3) cocuk, 1- 3 kez uygulanan olan 31 (%51,6)
cocuk, 3-6 kez uygulanan 3 (%5) cocuk oldugu gozlendi.
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Tablo 3. Serebral Palsi'li cocuklarin KMFSS seviyelerine gore klinik 6zellikleri

Seviye I Seviye I1 Seviye II1
n(%) n(%) n(%)
Serebral Spastik 18 (100) 15 (83,3) 19 (79,2)
PalsiTipl | 1y einetik - 2 (11,1) -
Ataksik - - 1(4,2)
Hipotonik - - 1(4,2)
Mikst - 1(5,6) 3(15,5)
Yardimer | Yok 9 (50) 6 (33,3) 6 (25)
Cihaz AFO 2 (11,1) 8 (44,4) 17 (70,8)
Kullanimi
DAFO 7 (38,9) 4(22,2) 1(4,2)
Yiiriime Yok 13 (72,2) 15 (83,3) 16 (66,7)
Yardimeisi Kanedyen 5 (27.8) 2 (11,1) _
Kullanimi
Walker - - 8(33,3)
Tripod - 1(5,6) -
Eslik Eden | Gorme Problemi 5(27,8) 7(38,9) 6 (25)
Problemler Isitme Problemi 1(5,6) 1(5,6) 3(12,5)
Epilepsi 3(16,7) 4(22,2) 9(37,5)

AFO: Ayak ayak bilegi ortezi, DAFO: Dinamik ayak bilegi ortezi

SP'li ¢cocuklarin KMFSS seviyesine gore WeeFIM ve PAQ-C skorlarinin karsilagtirmasi
Tablo 4'de verilmistir. KMFSS seviyelerine gore WeeFIM'in sfinkter kontrolii ve sosyal
ve kognitif alt parametreleri haric tiim alt parametrelerinde, WeeFIM total skoru ve
PAQ-C skorunda anlamli fark goriildi (p<o0,017). KMFSS Seviye 1 ile II
karsilastirnldiginda WeeFIM’in kendine bakim, transferler, lokomosyon, iletisim alt
parametrelerinde ve WeeFIM total skorlarinda anlamh fark vardi (p<o0,017). KMFSS
Seviye II ile III karsilagtirildiginda WeeFIM’'in mobilite, lokomosyon alt
parametrelerinde ve WeeFIM total skorlarinda istatistiksel olarak anlamh fark vard
(p<0,017). KMFSS Seviye I ile III arasinda WeeFIM 'in tiim alt parametrelerinde ve
WeeFIM total skorunda anlamli fark bulundu (p<o0,017). SP'li olgularin KMSFF

seviyesine gore PAQ-C skorunun tiim ikili kargilastirmalarinda anlamh fark vardi

(p<0,017).
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Tablo 4. Serebral Palsi'li ¢cocuklarin KMFSS Seviyesine Gore Pediatrik Fonksiyonel
Bagimsizhik Olciiti (WEEFIM) ve Cocuklar icin Fiziksel Aktivite Anketi (PAQ-C)

Skorlarinin Karsilastirilmasi

Seviye I Seviye II Seviye IIT
(n=18) Ort+Ss (n=18) Ort+Ss (n=24) Ort+Ss Seviye | Seviye | Seviye
Medyan Medyan Medyan I-11 II-III | I-1II
(min-maks) (min-maks) (min-maks) p* p** pF*¥
WeeFIM 38,22+4,58 25,28+11,27 9,08+8,36
Kendine 38,50 (26-42) 27,00 (6-42) 15,50 (10-39) 0,001 | 0,050 | 0,001
Bakim
WeeFIM 13,89+0,47 12,67+£3,71 10,79+4,23
Sfinkter 14,00 (12-14) 14,00 (2-14) 1 4,00(2-14) 0,283 0,069 | 0,004
Kontrolii
WeeFIM 20,83+0,70 17,28+4,84 9,79+4,94
Transferler 21,00 (18-21) 20,50 (9-21) 8,00 (4-21) 0,003 | 0,001 | 0,001
WeeFIM 13,78+0,54 11,44+1,88 6,21+£3,47
Lokomosyon 14,00 (12-14) 11,50 (8-14) 5,50 (2-14) 0,001 | 0,001 | 0,001
WeeFIM 73,43+17,94 67.25+17.36 63,80+19,82
letisim 73,43 (37-100) 64.06 (25-100) 56,25 (31-100) 0,018 0,925 | 0,011
WeeFIM 18,2+2,73 15,88+5,58 15,41£3,78
Sosyal ve 19,50 (13-21) 18,00 (5-21) 15,50 (9-21) 0,162 0,411 | 0,003
Kognitif
WeeFIM 120,89+8,47 93,78+23,04 71,79+14,92
Total 125,50 (101-131) 99,00 (43-125) 69,00 (47-100) | 0,001 | 0,001 | 0,001
24,05+6,84 19,62+4,28 15,85+4,39
PAQ-C
25,16 (10,2-37,09) | 19,28 (12,9-26,47) | 15,99 (9-26,09) | 0,018 0,014 | 0,001

Ort: Ortalama; SS: Standart sapma, Min: Minimum, Maks: Maksimum, istatistiksel

anlamhlik degeri (p<0,017)

p*= Seviye I ve Seviye Il , p**= Seviye II ve Seviye III , p***= Seviye I ve Seviye 111

gruplar arasindaki karsilashirmalar ifade etmektedir.
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Calismada yer alan ¢ocuklarin yasam kalitesini degerlendiren CP-QOL skorunun KMFSS

seviyesine gore karsilastirilmasi Tablo 5’te verilmistir. CPQOL'1n “hizmete erisebilirlik”

ve “ebeveyn saghg1” disindaki tiim alt parametrelerinde ii¢ grup arasinda belirgin fark

vard1 (p<0,017). Gruplarin CP-QOLskorlarimin ikili karsilastirllmasinda Seviye I ve

II'nin CP-QOL alt parametrelerinde anlamh farklilik yoktu (p>0,017). Seviye I ile III

karsilastinldiginda ebeveyn sagligi, hizmete erisebilirlik, emosyonel iyilik hali ve 6z

giiven haric diger alt bashklarda anlamh fark goriildii (p<0,017). Seviye II ve III

karsilastinldiginda katihm ve fiziksel saglik alt baghklarinda anlamh fark oldugu diger

alt baghklarda anlamli fark olmadig: goriildii (p<0,017).

Tablo 5. Serebral Palsi'li cocuklarin KMFSS Seviyesine Gore “Cocuklar icin Serebral
Palsi Yagam Kalite Anketi (CP-QOL)” Skorlarinin Karsilagtirilmasi

Seviye I Seviye II Seviye III
(n=18) Ort+Ss (n=18) (n=24) Seviye Seviye | Seviye
Medyan OrtSs Ort8s -1 | -1 | I-10
(min-maks) Medyan Medyan p* p** | prer
(min-maks) (min-maks)
CP-QOL 89,22+13,89 84,01+13,53 74,16+20,46
Sosya] iyl olma ve 93,75 86,97 75,51 0,086 0,133 0,009
kabul edilebilirlik (48,95-100) (48,87-100) (28,12-100)
CP-QOL 82,46+13,36 75,10+17,81 61,94£19,94
Fonksiyonla ilgili 85,41 78,96 65,10 0,205 0,039 0,001
duygular (46,87-97,91) | (41,66-97,91) | (21,87-89,58)
78,29+17,28 66,15+14,05 52,43+18,87
CP-QOL
82,95 69,31 54,54 0,022 | 0,017 | 0,001
Katilim ve fiziksel
saghk (34,09-100) (40,93- (17,04-92,04)
88,63)
CP-QOL 83,05+16,08 | 78,58+17,80 | 71,95+19,59
Emosyonel iyi olma 89,58 81,25 78,12 0,221 0,274 0,034
ve Ozgiiven (45,36-100) (22,91-100) (27,08-100)
CP-QOL 70,224+29,73 57,14%15,76 56,62+16,83
Hizmete 76,56 56,94 55,80 0,053 0,859 0,052
erigebilirlik
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(16,66-100) (25-83,33) (20,83-100)
CP-QOL 16,12+15,05 24,12+18,88 36,03+17,66
Agr ve dziirliiliigiin 10,93 16,40 32,81 0,136 0,024 0,001
etkisi (0-54,68) (3,12-68,75) |  (9,37-75)

73,43+17,94 67,25+17,36 63,80+£19,82
CP-QOL

73,43 64,06 56,25 0,324 0,308 0,072

Ebeveyn sagligi

(37,50-100) (25-100) (31,25-100)

Ort: Ortalama; SS: Standart sapma, Min: Minimum, Maks: Maksimum, istatistiksel

anlamhlik degeri (p<0,017)

p*= Seviye I ve Seviye II, p**= Seviye II ve Seviye III, p***= Seviye I ve Seviye 111

gruplar arasindaki karsilastirmalart ifade etmektedir.
Tartisma

SP’li olgularda fiziksel aktivitenin azalmasina sebep olan bir¢ok sebep vardir. KMFSS’ne
gore seviyeler arasinda bakildiginda seviyesi I, II veya III olan ¢ocuklarin fiziksel
aktivitelerinin digerlerine gore daha yiiksek oldugu gosterilmistir fakat ambulatuar olan
cocuklarin fiziksel aktivite durumuna yonelik az sayida bilgi bulunmaktadir. Bu bilgiler
1s1ginda calismamizda SP’li farkhi fonksiyonel seviyelerdeki ambulatuar ¢ocuklarin
yasam kaliteleri, fiziksel aktiviteleri ve fonksiyonel bagimsizliklari arastirilmigtir.
Calisma, KMFSS seviyelerine gore karsilastirildiginda; seviye III'iin WeeFIM’in tiim alt
alanlar1 ve FA skorlarimn, CP-QOL- Cocuk Olcegi'nin ise “ebeveyn saghg1”, “emosyonel
iyl olma ve 0zgiiven” ile “hizmete erigebilirlik” alanlar1 harig tiim alan skorlarinin diisiik

oldugu goriilmiistiir.

Calismada yer alan SP’li cocuklarin fonksiyonel bagimsizlik seviyelerini inceledigimizde,
WeeFIM “lokomasyon”, “transfer” alt alan skorlar1 ve WeeFIM total skorunda her ii¢
seviyenin bagimsizlik seviyelerinin birbirinden farkli oldugu ve seviye I'in en yiiksek
bagimsizlik seviyesine sahip oldugu goriilmiistiir. Benzer olarak Lee ve ark. spastik tip
SP’li cocuklar1 Seviye I: hafif siddetli SP, seviye II ve III: orta siddetli SP olarak
grupladiklar1 calismada hafif siddetli SP’li cocuklarin WeeFIM skorlarinin orta siddetli

SP’li cocuklarin skorlarindan anlamli olarak daha yiiksek oldugunu bildirmislerdir='.

SP’li cocuk ve gencler de dahil olmak iizere engelli cocuk ve genclerin, akranlarina kiyasla
FA’ya katihm seviyeleri diisiiktiir ve yas ilerledik¢ce daha da azalma egilimdedir. Fiziksel,

sosyal veya biligsel fonksiyonlari etkileyen bir saglik sorununun varhg, fonksiyonlardaki
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etkilenimin siddetine bagh olarak bircok faaliyete katihmu kisitlar2. Van den Berg-
Emons ve ark.23, spastik diplejik SP'li okul ¢ocuklarimin kontrol grubundaki saghklh

bireylerden fiziksel olarak daha az aktif oldugunu bildirmislerdir.

KMFSS I-III olan 6-10 yas arasindaki 33 SP’li cocuk ve 33 saglikli cocugun fiziksel
aktiviteleri akselerometre ile 7 giin boyunca degerlendirildigi bir calismada, saglikh
yasitlarina gore SP' li ¢ocuklarin aktivite diizeylerinin daha diisiik oldugu gosterilmis
ancak seviyeler arasindaki fiziksel aktivite diizeylerinin karsilagtirlmasi II ve III.
seviyedeki cocuk sayisinin az olmasi sebebiyle yapilamamistir4. KMFSS'ne gore 5
seviyenin de dahil edildigi 4-5 yas aras1 SP’ li cocuklarin fiziksel aktivite ve motor
kapasitelerinin karsilastirildig: bir calismada, diger biitiin seviyelerdeki SP' li cocuklarin
aktivite sayilarinin seviye I' den anlaml olarak diisiik oldugu, daha ileri seviyelerde ise
aktivite sayilarinin onemli oOl¢lide azaldig1 gosterilmistir's. Calismada, literatiir ile
uyumlu olarak ambulatuar SP’li cocuklarda fonksiyonel seviye kotiilestikce fiziksel
aktivite diizeyinin anlaml 6l¢lide azaldig, dolayisiyla I11. seviyede fiziksel aktivitenin en

diisiik diizeyde oldugu goriilmektedir.

Yasam kalitesi ¢ok boyutlu bir kavramdir. SP’de hastalik ve iligkili problemler, bireyin
yasaminda genis bir etkiye neden olmaktadir. SP'li cocuklarda kapsamli degerlendirme
ve bakim saglamak icin yasam kalitesinin fiziksel, psikolojik ve sosyal alanlarinin tiimii
incelenmelidir2+. Fonksiyonel yetenek yasam kalitesini etkileyen onemli faktorlerden
biridir2s. Dort-12 yas arasit SP'li ¢cocuklarda yasam kalitesinin, KMFSS seviyesinin,
“fonksiyon ile ilgili duygular”, “katilim ve fiziksel saglik” alanlar1 ile anlamh sekilde
iligkili oldugu gosterilmistir2¢. Calismada da, KMFSS I olan ¢ocuklarin “katilim ve fiziksel
saghk” alam ve “fonksiyon ile ilgili duygular” alanlarindan aldiklar1 puanlarin diger iki
gruptan daha yiiksek oldugu yani motor etkilenim arttikca yasam kalitesinin negatif

yonde etkilendigi goriilmektedir.

Ambulatuar ve nonambulatuar SP’li ¢ocuklarin yasam kalitelerinin karsilastirildigx bir
calismada katihm ve fiziksel saglik, emosyonel iyilik hali ve 6z saygi, fonksiyonlar
hakkinda duygular alanlarinda ambulatuar ¢ocuklarin anlamh olarak daha iyi skor
aldiklar1 gosterilmistir’s. Bu calismada benzer olarak, ambulatuar durumu daha iyi olan
seviye I deki cocuklarin “emosyonel iyi olma ve 6zgiiven”, “katilim ve fiziksel saghk”,
“fonksiyonla ilgili duygular” alanlarinda en yiiksek yasam kalitesine sahip olduklar

goriilmektedir.
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Simirhliklar

Calisma okul cagindaki belli bir yas grubunun ele alindig1 ve KMFSS gruplarina gore
karsilastirma yapilmis olmasi ve degerlendirmede hastaliga 0zgii yasam Kkalitesi
anketinin kullanildig: kesitsel bir calisma olmasi nedeniyle 6nemlidir. Bununla birlikte,
fiziksel aktivite diizeyinin objektif bir yontemle degerlendirilememis olmasi ve

orneklemin nispeten kiiciik olmasi calismanin limitasyonlarindandir.
Sonuc ve Oneriler

Sonuclar, SP tanili ambule c¢ocuklarda yasam kalitesi, fiziksel aktivite diizeyi ve
foksiyonel bagimsiliklarin KMFSS seviyelerinde degisiklik gosterdigini bildirmekte ve
III. Seviyede olan ¢ocuklarin etkileniminin daha fazla oldugunu gostermektedir. Farkh
ambulatuar seviyelerdeki olgularin emosyonel durumlar1 ve ozgiivenleri KMFSS
seviyelerinden etkilenmemistir. Ileride degerlendirme yontemleri objektif olan ve daha

biiyiik 6rnekleme sahip ¢alismalar planlanmalidir.
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Kumara Geri Donmek: Kumar Oynama Davranisinda Relaps Faktorlerine

Dair Nitel Bir Degerlendirme
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Oz
Amagc: Bu aragtirma, kumar oynama davranisi sergileyen bireylerin relaps risklerini belirleyen unsurlar

incelemeyi amaglamaktadir.

Yontem: Fenomenolojik bir yaklagim ve nitel metodoloji kullanilarak yar1 yapilandirilmig goriismeler 13
katihimear ile gerceklestirilmistir. Kumar oynama gec¢misinin olmasi ve en az bir defa kumar1 birakma
girisiminde bulunmus katihmeilar segilerek relaps siireci deneyimleri betimsel analiz yontemiyle analiz

edilmistir.

Bulgular: Arastirma bulgularina goére “Sosyal ve Cevresel Faktorler”, “Kisisel ve Duygusal Faktorler”,
“Finansal Faktorler” olmak iizere li¢ farkl tema saptanmistir. Yetersiz aile destegi, kumar oynayan sosyal
cevre ile iletisimin kesilmemesi, borglar, ekonomik krizler yasamak, kayiplari telafi etmek, stres, kayg: gibi
negatif duygusal durumlardan cikmak, heyecan arayisi, kumar oynama araglarindan gelen tegvikler
katilimeilarin relaps yasamalarini etkileyen faktorler olarak tespit edilmistir. Kumar oynama davranisi

tedavisi i¢in relaps 6nleme programlarinin biitiinciil bir yaklagim icermesi gerektigi sonucuna ulagilmigtir.

Sonug: Arastirma sonucunda aile destegi, sosyal cevrenin etkisi, psikolojik destek ve terapiler, finansal
danigmanlik ve para yonetimi becerileri egitimi gibi faktorler, relaps riskini azaltmada 6nemli adimlar olarak

degerlendirilmektedir.
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Returning to Gambling: A Qualitative Assessment of Relapse Factors in Gambling

Behaviour
Abstract

Aim: This research aims to examine the factors that determine the relapse risks of individuals exhibiting

gambling behaviour.

Method: Using a phenomenological approach and qualitative methodology, semi-structured interviews
were conducted with 13 participants. Participants who had a history of gambling and had attempted to quit
gambling at least once were selected and their experiences of the relapse process were analysed using

descriptive analysis.

Results: According to the research findings, three different themes were identified as Social and
Environmental Factors, Personal and Emotional Factors, and Financial Factors. The factors identified as
influencing participants' relapse include inadequate family support, maintaining communication with a
social circle engaged in gambling, debts, experiencing economic crises, attempting to compensate for losses,
stress, anxiety, seeking excitement, and incentives from gambling venues. It was concluded that relapse

prevention programmes for the treatment of gambling behaviour should include a holistic approach.

Conclusion: As a result of the research, factors such as family support, the influence of the social
environment, psychological support and therapies, financial counselling and money management skills

training are considered as important steps in reducing the risk of relapse.

Keywords: Gambling, relapse, social work, craving, addiction.

Giris

Kumar, diinyadaki neredeyse tiim toplumlar i¢in ciddi bir halk saghigi sorunu haline
gelmistir’. Amerikan Psikiyatri Dernegi (American Psychiatric Association)ne gore,
kumar oynama davranisinin ciddi bir sorun olarak ele alinmasi durumu, kisinin; aile,
ekonomi, sosyal ve psikolojik islevselligine zarar verecek derecede siirekli ve yogun
olmasi ile karakterize edilmektedir2. Kumar oynama davramsinin kontrol edilemeyecek
seviyeye gelmesi, sadece bireyin yasam Kkalitesini azaltmakla kalmayip, aym1 zamanda
toplumun genelini de etkileyen kisisel ve toplumsal zararlara yol acabilmektedirs+.
Bireylerin kumar oynama davraniglarinin sorunlu bir yapiya biiriinmesinde birtakim
faktorlerin etkili oldugu bilinmektedir. Ornegin, yapilan bir calismada, haz ve eglence
arayisl, istenmeyen duygu ve diislincelerden kagma, stres ve sorunlar1 hafifletme, sosyal
etkilesim ihtiyaci gibi faktorlerin bu davranmisa katkida bulundugu gosterilmistirs. Ayrica,
literatlirde kumar oynama davramisinin ozellikle ergenlik ve genc yetigkinlik
donemlerinde baslayabilecegi ve bu donemde baslayan kumar oynama davranisinin;

alkol, madde kullamim, psikiyatrik bozukluklar ve sosyal problemlere yol acabilecegi
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vurgulanmaktadir®7. Nitekim, bireyler kumar oynamaya basladiginda, hayatin geri kalan
diger onemli kisimlarini ihmal edebilmekte ve biitiin enerji ve diisiinsel faaliyeti kumar
ve kumar oynama iizerine yogunlastirabilmektedir. Bu siire¢ ise is ve aile iligkilerinde
sorunlara®, maddi kayiplara, yasal sorunlara ve farklh psikopatolojilere zemin

hazirlayabilmektedir9.

Kumar oynama davranisinin tedavisinde, relaps oldukca yaygin bir nitelik tagimaktadr.
Relaps, kumar oynama problemiyle miicadele eden bireylerin, kumar oynamay1
durdurduktan sonra yeniden aymi davranisi sergilemesi olarak tanimlanabilirtc. Bu
bagimlilik yapici bircok davranms igin oldukca sik rastlanilan bir tabloya karsihik
gelmektedir®'. Kumar oynama davranisi icin relapsi tetikleyen faktorler arasinda; kumar
baglamina yakinlik, aserme, duygu durum, sosyal etkilesimler ve kisiler aras: yiiksek
riskli durumlar Ornek olarak verilebilir42. Ayrica kumar oynama davranisi olan
bireylerin zayif sosyal destek agina sahip olmasi kumar oynama davranisinin tekrar

niiksetmesinde bir faktor olabilmektedir:s.

Bireylerin kumar oynamaya yeniden baglamasini tetikleyen birtakim biligsel degiskenler
bulunmaktadir ve bunlar basa ¢ikma becerilerinin yetersizligin de Onemli rol
oynamaktadirs. Kumarin sonuglar1 hakkinda yanlhs inanclar, 6z kontrol eksikligi ve
kumar sonuclarina asir1 odaklanma s6z konusu bilissel degiskenler arasinda
gosterilebilmektedir. Basa ¢ikma becerileri acisindan bakildiginda ise, bireyin stresle
etkili bir sekilde basa ¢ikma ve diirtii kontrolii saglama yeteneginin, kumar oynama
egilimini ve relaps riskini onemli derecede azaltacak potansiyele sahip oldugu
bilinmektedir4. Yapilan bir ¢calismada, relaps olusumu iizerinde yiiksek agserme diizeyinin
belirleyici bir faktor oldugu belirtilmektedir4. Aserme, kumar oynama diirtiisii ve
arzusunun yogunlugu olarak ifade edilebilen kompleks bir duygusal yasanti olarak
tamimlanabilir ve bireylerin kumar oynamay siirdiirme veya tekrar baslamalar1 6nemli
Olciide etkileyebilecek giice sahiptir. Aserme ve bilissel siirecler arasindaki etkilesim,
relaps siirecini daha karmasik hale getirmekte ve bu nedenle kumar oynama
davranmisinin tedavisinde dikkate alinmasi gereken oOnemli faktorler arasinda yer

almaktadirs.

Bu calisma, kumar oynama davranisi sergileyen bireylerin tedavi siireclerindeki relaps
faktorlerinin neler oldugunun anlasilmasim1i amaclamaktadir. Bu noktada kumar
oynama davranisi sergileyen bireylerin deneyim ve bilgisine basvurularak, kumar
oynama bozuklugu olan bireylerin tekrar kumar oynamaya iten olumlu veya olumsuz
faktorlere iliskin onemli veriler elde edilmistir. Yapilan calisma ile kumar oynama
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bozuklugu olan bireylerin tedavi siireclerine ve bagimhlk literatiiriine katki yapmay1
hedeflemektedir.

Yontem

Bu arastirmada kumar oynayan Kkigilerin relaps risklerini belirleyen unsurlarin
incelenmesi amaclanarak nitel aragtirma yonteminin kullanilmasi tercih edilmistir. Nitel
arastirma yontemi, bir olgunun bireyler veya gruplar tarafindan nasil
anlamlandirildigiyla ilgilenerek derinlemesine analiz etmeyi amaclar ve bunu yaparken
cok yonlii yontemler kullanarak amaca uygun veriler elde etmeye odaklanir:e. Bu
yoniiyle, arastirmaya uygun oldugu diisiiniilmektedir. Bu calismada nitel arastirma
yaklagimlarindan birisi olan fenomenolojik desen tercih edilmistir. Fenomenolojik
desen, katilimcilarin incelemekte olunan olay ya da konular hakkindaki Kkisisel
perspektiflerini aydinlatmayr amaclamaktadir?. Fenomenoloji, giinlik yasamda
farkinda oldugumuz ancak detaylica ve kokenine inmeden gbz ardi ettigimiz
fenomenlere odaklanarak, bunlarin icerdigi anlami kesfetme yontemidir; bu da
calismada dovmelerin anlamimi desifre etme hedefimize uygun diismektedirs. Bu
calisma, Istanbul Universitesi-Cerrahpasa Rektorliigii Sosyal ve Beseri Bilimler
Aragtirmalar1 Etik Kurulu Bagkanhg: tarafindan 02.05.2023 tarihinde gerceklestirilen
toplantisinda goriisiilmiis olup, 27.07.2023 tarihli 2023/217 No'lu Etik Kurulu Onay

Formu ile onay1 alinmigtir.
Orneklem

Orneklem secimi yapilirken, calismanin odak noktas1 ve incelenen problem alani goz
oniinde bulundurularak, incelenen olay veya fenomen hakkinda kapsamh bilgiler
saglayabilecek olan amacli 6rnekleme teknigi benimsenmistir?o. Bunun yani sira, olciit
orneklem yontemi kullanilarak, orneklem; problemle ilgili belirli kriterlere sahip
bireyler, olaylar ya da durumlardan olusturulmustur?s. Arastirmaya katilacak bireylerin
seciminde, kumar oynama ge¢misinin olmasi ve en az bir defa kumar1 birakma
girisiminde bulunmus olmasi kriter olarak alinmistir. Katihmecilarin en az bir defa
kumar1 birakmig olmalarimin talep edilmesinin sebebi, relaps siirecinin analiz

edilebilmesi amacini tasimaktadir.

Ornekleme ulasma siirecinde bireyler icin olumsuz bir durumun yasanmayacaginin
garanti edilmesi ve gizlilik halinin saglanmasiyla daha oOncesinde sivil toplum
kuruluslarindan destek almis veya kendi kendine birakma girisimleri olan bireylerle

goriisme saglanmigtir. Katilimeilara ulagsmak icin amach 6rnekleme tekniginin yaninda
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kartopu orneklem teknigi kullamlmistir. Kartopu ornekleme teknigiyle birlikte daha
oncesinde goriisme saglanan katilimcilardan kriterlere uyum saglayan Kkisiler olup
olmadig1 oOgrenilmis ve yonlendirme yapmasi noktasinda istekte bulunulmustur.
Orneklem grubunun oldukca oOzellesmis bir kitle oldugu diisiiniildiigiinde, kartopu
orneklem teknigi kumar oynama egilimi gosteren kisilere ulagsmay1 biiyiik olgiide
kolaylastirmaktadir. Arastirma siireci devam ederken elde edilen veriler
karsilastirildiginda belli bir sayidan sonra tekrar etmesi nedeniyle orneklemin 13
katilime1 ile sonuclandirilmas1 kararlastirlmig ve bu noktada kuramsal ornekleme
teknigi kullanilmistir. Kuramsal ornekleme, arastirmacinin topladigi verileri
kategorilere ayirarak, calismanin ilerleyen asamalarinda bu verileri karsilagtirdig1 ve
verilerin doyum noktasina ulasincaya dek siirecin siirdiiriildiigii bir oOrnekleme

tlirtidiir=e. Katihimeilara ait sosyodemografik verilere Tablo 1’de yer verilmistir.

Tablo 1. Katihimcilara ait sosyodemografik veriler

Katihma | Yas | Cinsiyet | Medeni Durum | Ilk Oynama Yas1 | Toplam Relaps
K1 60 E Bekar 17 10-15
Ko 35 E Evli 17 2
K3 25 E Bekar 11 2-3
K4 28 E Evli 15 3-5
K5 28 E Bekar 25 2
K6 29 E Bekar 12 1
K7 43 E Evli 15 2
K8 40 E Bekar 40 2
Ko 28 K Bekar 28 1
K10 28 E Bekar 25 5-10
K11 28 E Bekar 20 10-15
K12 50 E Evli 18 3-4
Ki3 36 E Evli 36 1
Veri Toplama Araclar:

Aragtirmada veri toplama siirecinde nitel veri toplama yontemlerinden biri olan

derinlemesine gorlisme tekniginden yararlanilmistir2. Derinlemesine goriisme,
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incelenen konuyu kapsamh bir sekilde incelemeye yardimci olur ve agik uglu sorular
kullanarak detayli bilgilere ulasilmasina imkan tamimaktadir2c. Arastirmanin veri
toplama siirecinde yar1 yapilandirilmis form kullanilmistir. Yar1 yapilandirilmis formun
olusturulmas: siirecinde 20 sorudan olusan bir soru havuzu hazirlanmistir. Sonrasinda
ise kumar konusunda calismalar yapan akademisyenlere gonderilmistir. Bu soru
havuzundan geriye 12 soru kalmistir. S6z konusu 12 sorunun 8 tanesinin arastirmacinin
amacina daha fazla uydugu goriilmesi sebebiyle 8 soruluk form ile goriismeler yapilmaya

baslanmistir. Yapilan goriismeler katihmecilarin onayi ile ses kaydina alinmistir.
Verilerin Analizi

Aragtirmanin goriisme ve gozlem sonucu toplanan veriler analiz edilirken, betimsel
analiz yontemi kullamilmistir. Betimsel analiz, elde edilen verilerin diizenlenip
yorumlanarak okuyucuya sunulmasidir¢. Goriismelerde elde edilen ses kayitlar1 desifre
edilmis ve toplam 50 sayfa desifre metnine ulagilmistir. Elde edilen tam metinin
oncelikle derinlemesine okumasi1 yapilarak ses kayitlar1 ile uyumlulugu kontrol
edilmistir. Gerekli diizeltmeler yapildiktan sonra analiz islemine gecilmis ve 52 koda
ulagilmigtir. Bu asamadan kodlanmais veriler ortak temalarda toplanarak {i¢ farkl ana

tema olusturulmustur.
Bulgular

Aragtirmaya dahil olan katihmcilarin yas ortalamasi 21 yil olarak bulunmustur.

Aragtirmaya katilan katilimcilarin relaps sayisi ortalama 4 olarak bulunmustur.

Bu aragtirmadan elde edilen veriler, kumar oynama davraniginda bulunan katilimeilarin,
kumar oynamay1 biraktiktan sonra yeniden kumar oynamaya yonelmelerinde etkili olan
faktorlerin {i¢c boyutta incelenebilecegi anlasilmistir. Bunlar; sosyal ve cevresel faktorler,

kisisel ve duygusal faktorler, finansal faktorler olarak siralanabilir.
Sosyal ve Cevresel Faktorler

Katilmcilarin  sOylemlerinden relapsin sosyal ve cevresel faktorler tarafindan
tetiklenebildigi anlagilmistir. Bu baglamda katilimcilarin sosyal destekten yoksunluklar:
ve tedavi siirecinde aile desteginin eksikligi, relapsi etkileyecek 6nemli bir unsur olarak

goze carpmaktadir.

“Ailemden sakladigim donemlerde bor¢ acigimi kapatmak icin oynuyordum ama su an
onlar biliyor, boyle bir derdim yok bor¢larimi da kapattilar, o yiizden kendimi daha

gtivende hissediyorum.” (K.4)
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Katilmeinin kumar oynama davranigini ailesinden gizlemesi ve borglar: nedeniyle bu
davranisi siirdiirmesi, relapsa diismesinde etkili bir faktor olabilecegini gostermektedir.
Bunun yaninda ailenin durumu 6grenmesi ve borcun kapanmasinda yardimei olmasi,

aile faktoriiniin relaps iizerinde Onleyici bir etki olusturabilecegini ortaya koymaktadir.

“Kahve ortami, o ortama girdigin an oynamama gibi bir sansin yok. O yiizden
kahvenin oniinden dahi gegcmiyorum, c¢iinkii mekana oturdugum an oyun oynamak

istemesem bile masay1 kuruyorlar.” (K.1)

“Onun disinda belirli bir arkadas grubum var kahve icelim diye cikiyoruz ve sonra

oyunda oynuyoruz.” (K.10)

Katillmeilarin séylemlerinde 6ne ¢ikan bir diger unsur ise kumar baglamina yeniden
girmek ve kumar oynayan arkadaslarla goriismektir. Bu iki eylemin, relaps tlizerinde
onemli bir tetikleyici etkisinin olabilecegi goriilmiistiir.

“Adeta oniimiize yem atwyorlar ve bizde her seferinde yiyoruz. Sistem boyle ciinkii her

seferinde birakmaya karar verip yeniden oltaya geliyoruz” (K.6)

“Siteye giriyorum para gelmis tabiri caizse oniime yem atwyorlar ve ben yiyorum”
(K.10)

Relapsi etkileyen Onemli unsurlardan biri de kumar oynama araclarindan gelen
hatirlaticilar ve oynamaya tegvik edici odiillerdir. Katihmeilar, kumar oynama imkani
saglayabilecekleri web sitelerinden gelen mesajlar veya sistem iizerinden tanimlanan

bonuslar karsisinda relaps siirecine kolaylikla girebilmektedirler.
Kisisel ve Duygusal Faktorler

Katihmcilarin relaps yasamalarinda kendi igsel siireclerinin 6nemli etkileri
bulunmaktadir. Bu baglamda yasanan negatif duygular, kisileri kolaylikla yeniden kumar

oynamaya yoneltici bir etki yapabilmektedir.

“Ailemin son raddede durumu o6grenmesi benim icin iiziiliiyor olmalar1 evet bu
donemde maddi kayiplar var ama maddiyatin yaninda manevi olarak da c¢ok zarar

verdim ben insanlara” (K.4)
“Hayatimdan yalmzhk ¢ikarsa birakirim sanirim.” (K.1)
“Can sikintist ve bosluk sanmirim hayatimi iyi organize edebilsem bulasmam.”(K.8)

“Oyun oynarken artik bir yerde uyamyorsun ve diyorsun ki kotiiye gidiyorum maddi

manevi. Bunlar sizi etkiliyor arkadashk, aile iliskileri. Ciinkii o stirecte ben kendi
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kabuguma cekilmis oluyorum ve onlara hicbir sey veremiyorum. Icinizdeki mutlulugu
ve enerjiyi veremiyorsunuz. Siz batmus oluyorsunuz ve oyle olunca da her sey
istemeden kotiiye gidiyor. Enerjiniz emiliyor ve siz ice cekiliyorsunuz hicbir sey

yapmak istemiyorsunuz ve tiitkenmislik evresine geldiginizi fark ediyorsunuz” (K.3)

Katilmcilarin ifadelerinden de anlasilabilecegi iizere yalnizlik, can sikintisi, giindelik
faaliyetlerdeki bosluklar, yakin iligkilere yonelik olumsuz hisler, katihmecilarin relaps

yasamasinda etkili olan unsurlar olarak 6éne ¢ikmaktadir.

“Kumarla ben ashnda kendimle de yiizlestim ciinkii her seferinde soz verip soziimii
tutamam kendime olan inancum da kaybettirmisti ashinda. Ben kumar disinda ciddi
sorunlarim varnus bunlar da ogrenmis oldum. Hayatuinda kuman tetikleyen bircok
problemi fark etmis oldum. Halada yiizlesiyorum. Kendime ait saygim kaybettigim
icin motivasyonumu kaybettigim cok an oluyor. Heyecan ve para kazanmak i¢in oyun
oynuyorum ama oyundan sonra giinlerce uykusuz ac¢ kaldigim zamanlar oluyor

dagiliyorum ve kendimi toplayamiyorum. Kimseyle konusmuyorum” (K.10)

Kumar oynama davranisi gosteren bireyler, i¢sellestirilmis negatif inanclar, diisiik benlik
algilar1 ve kendilerine yonelik diisiinceler nedeniyle relaps yasayabilirler. Bunlarin,
bireylerin tedavi siireclerinde kolaylhikla yeniden oynamaya donmelerine neden

olabilecek unsurlar oldugu fark edilmistir.

“Isten arta kalan vakitlerde hep oyun oynuyorum. Bu durumda cevremi kotii etkilemis
oluyorum. Ekonomik problemlerde cikar yol gibi goriiyorum. Sonra borglaninca bu
durum egimle ve cevremle de aramda problemlere yol agmaya basladi. Ama ne kadar
problem yasasam da bos vakitten dolayr siirekli oynuyorum ve kendimi

engelleyemiyorum.” (K.13)

Nitekim diisiik 0z yeterlilik algis1 da kisilerin kumar oynayarak sorunlarla basa
c¢ikmalarina yonelik diisiinceleri tizerinde 6nemli bir etkiye sahip gibi goriinmektedir. Bu

durum da relaps tetikleyici bir etki yapabilmektedir.

“Hayatindaki diger her sey goziimiin oniinde siliklesmisti ve hicbir sey mutluluk

vermiyordu o dopamin ihtiyacim karsilayamiyordum ve gittikce battim” (K.1)

“Soyle bir sey var baslarken hep bir noktadan sonra birakirim diyorsunuz ama asla o
parayla yetinmiyorsunuz. Amac¢ orada sadece para degil aym zamanda heyecam
devam ettirmek. Tabi o zaman siz bunu fark edemiyorsunuz. Daha sonra cebinizdeki

tiim para bitiyor ve siz diyorsunuz ki ya ben bunu nasil yaptim.” (K.7)
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Katilimecilarin adrenalin ve heyecan arayisi icerisinde olmalar: bu siirecte tekrar relapsa

diismelerini saglayan en onemli faktorler olarak dikkat cekmektedir.

“Ekonomik olarak krize girdigim bir donemdi. Hani hayatimizin kontrolii yavas yavas
elinizden kayip gitmistir ve yavas yavas dengeden cikarsiniz. Kendinizi daha fazla
rahatsiz hissettiginizde bir ¢ikis yolu ararsiniz. Benim kontrolden ¢ikistm parayla ilgili

oldugu icin bende para kazanmann yollarim baska sekilde aradim” (K.5)

“Coini izlemek para diisiistinii ¢ikisint gormek beni heyecanlandiriyordu. Belli bir vakit
ayriyordum ve bunu bilgisayardan yapmak daha keyifliydi. Renkli bir diinya olmast
tuslara basmak cok keyifliydi. Sonra da bitmiyordu tabi ki o grafiklerden diisiisii ¢cikist
izlemek de ayr keyifliydi. Mesele 5 bin lira koydum 6 bin oldu cekebilirim ama
bekliyordum biraz daha dursun sonra alirim tabi sonra o para diistiyordu ama hep bir

yiikselir umuduyla oynuyordum tabii.” (K.9)

Bu ifadelerden de heyecan unsurunun relapsi etkilemedeki rolii anlasilmaktadir. Buna
ek olarak bireylerin ig¢sel kontrol algilarmin diisiikliigiiniin yani kendi yasamlarinin
kontroliiniin dissal faktorlerde olduguna inanma egiliminde olmalarinin (kendilerini
ancak kazanilacak parayla toplayabileceklerini diisiinmek) ve digsal kontrol algilarinin
yiiksekliginin yani kendi yasamlarinin kontroliiniin kendilerinde degil, dis diinyadaki
faktorlerde olduguna inanma (kriptonun artmasini beklemek) egiliminin relaps tizerinde

etkili olabilecegi anlagilmaktadir.
Finansal Faktorler

Katilmecilarin kumar oynama davranisina geri donmelerinde finansal faktorlerin

olduk¢a 6nemli bir etkisi bulunmaktadir.
“Kaybetme thtimali var evet ama kazanma ihtimali beni cezbediyordu.”(K.9)

Nitekim katilimcilarin daha fazla para kazanma arzular relapsi tetikleyen onemli bir

unsur niteligini tagimaktadir.

“Baslarda keyif icin basladim ama sonra para kazandigimi gormek beni bagimh yapti.
Her giin oynadim kazandik¢a daha ¢ok kazanmak istedim ama 6yle olmad:i yavas
yavas dibi gordiim. Bu seferde dedim ki benim tekrar artiy1 gérmem lazum. Bunun igin

ne yapmam lazim tekrar kumar oynamam lazim.” (K.10)

“Borclarim benim icin tetikleyici unsur cilinkii aradaki fark:i insan ticaretle
kapatamayacag i¢in tekrar kumara yoneliyor. Ciinkii bir intikam duygusu olusuyor.

O parayi yerine koyma arzusu benim en biiyiik tetikleyicim oldu” (K.7)
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Katihmcilarin para kazanmaya ek olarak, kayiplarin telafi etme diisiincesi igerisinde
olmas1 relaps iizerinde oOnemli bir faktor olmakla birlikte bu iki durumun

tetiklenmesinde finansal unsurlarin etkili oldugu goriilmektedir.
Tartisma

Bu arastirmada, kumar oynama davramis1 gosteren bireylerin, kumar oynamayi
biraktiktan sonra yeniden kumar oynamalarina neden olan faktorlerin incelenmesi
amaclanmistir. Bu baglamda; yetersiz aile destegi, kumar oynayan sosyal cevre ile
iletisim, kumar baglamina girme, borclar, ekonomik sorunlar yagamak, kayiplar: telafi
etmek, negatif duygusal durumlardan cikmak, diisiik 6z yeterlilik algisi, heyecan arayisi,
kumar oynama araclarindan gelen tesvikler, diisiik 6z kontrol, yalnizhk ve sosyal
izolasyon ve para kazanma arzusunun (pozitif yamlsamalar) katilimcilarin relaps

yasamalarinda etkili olan faktorler arasinda yer aldig1 anlasilmistir.

Sosyal ve ¢evresel faktorlerin kumar oynama davranisi iizerinde oldukca 6nemli bir etkisi
bulunmaktadir. Katilimcilarin relaps yasamalarindaki 6nemli unsurlarin bu baglamda
degerlendirilebilecegi diisliniilmektedir. Nitekim bireylerin kumar oynamay
sonlandirdiktan sonra yeniden relaps olmalarindaki 6nemli unsurlarindan birisi yetersiz
aile destegidir. Bu destek maddi ve manevi olarak iyi boyutta degerlendirilebilir. Yapilan
aragtirmalar, ailenin sagladig1 destegin, kumar oynama davranigini kontrol etme
konusunda 6nemli bir rol oynadigini ortaya koymaktadir2223. Benzer olarak arastirmada
da kumari birakma siirecinde olan katilimcilarin, aile destegi ile birlikte daha kontrollii
bir siireg yiiriittiikleri gozlemlenmistir. Aile {iyelerinin katihmecilar1 borglarii yonetme
ve kumar davranisini ortaya ¢ikarma noktasinda destekleyici rol {istlenmesinin, relaps
riskini azaltmaya yardimci olabilecegini diisiiniilmektedir’s. Burada ailenin borglarin
yonetmek ile ifade edilmek istenenin yalnizca borg¢larin kapatilmasi adina maddi destek
saglamak degil, bu anlamda finansal planlama konusunda da yardimc1 olmay icerdigi
diisiiniilmektedir. Kumar oynama davranmiginin tekrar etmesinde, sosyal cevre ile
etkilesiminde 6nemli bir rolii bulunmaktadir24. Katihmecilarin ifadelerinden, kumar
oynayan arkadaslarla bir arada bulunmanin veya kumar oynanan mekanlara girmenin
relaps riskini arttirdigi anlasilmaktadir. Nitekim yapilan bagka bir calismada, kumar
endeksli bir sosyal ¢evre etkilesiminin relaps riskini artirdigi vurgulanmaktadir2s. Kumar
oynama davranisinin relapsina etki eden bir diger faktor ise zayif sosyal destek agidir.
Katihmcilar, depresyon, anksiyete vb. psikolojik sikintilarin varligi ve aile alanlarinda
sorun yasamalar: kumar oynama davraniglarini etkiledigini ifade etmislerdir. Zira Petry
vd. (2009) yiiriitmiis oldugu ¢calismanin neticesinde de zayif sosyal destek agina sahip
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olan bireylerin kumar oynama davranmigina tekrar baslamasinda ve siddetinin

artmasinda etkili oldugu sonucuna ulagmistir?s.

Kumar oynama bozuklugu olan bireylerin karsilastigl diger bir tetikleyici ise kumar
oynama araclarindan gelen hatirlaticilar ve tegvikler olarak éne cikmaktadir. Ornegin
katilimc bildirimlerine gore, kumar sitelerinden gelen bonus teklifleri, yeniden kumar
oynama davranisi gostermelerini etkileyebilmektedir. Gainsbury arastirmasinda, online
kumar sitelerinden gelen tegviklerin kumar oynama davraniglarim arttirdigl tespit
edilmistir4. Bu tiir tesvikler, ozellikle zayif 6z-kontrole sahip bireyler icin relapsa yol
acabilme potansiyeline sahiptir. Auer ve Griffiths (2015), gercek diinyada bir kumar
ortaminda yaptiklar1 calismada, normatif ve 6z degerlendirme geribildirimine sahip
acilir mesajlarin kiiciik bir oyuncu grubunu oynamay1 birakmaya tegvik etmekte etkili
oldugunu bulmuslardir2¢. Bu, bireylerin kumar oynamay: siirdiirme veya durdurma
kararlarinin, kumar ortamindan gelen bilgilerle degistirilebilecegine dair kanitlar
sunmaktadir. Kumar reklamlarindaki detayh igerigin kumar davraniglar: iizerinde etkili
olabilecegini tartismiglardir”. Ozellikle, bonus teklifleri ve kumar risksiz olarak lanse
eden mesajlarin, bireylerin kumar oynamaya olan ilgisini ve davranislarim

etkileyebilecegini diisiinmektedirler.

Genel olarak degerlendirildiginde, sosyal ve ¢evresel faktorlerin, yeniden kumar oynama
davranis1 gostermede onemli bir etkisi bulunmaktadir. Bireylerin aile destegi almasim
saglayabilecek, aile ici iligkileri diizenleyebilecek, saglikli ve islevsel sosyal etkilesim
kaynaklar1 kurma becerisi saglayacak ve kumar baglamindan cikilmasimi saglayacak,
kumar mekanizmalarindan gelebilecek hatirlaticilar, mesajlar ve bonuslardan uzak
kalmak adina yasamda degisiklik yapabilecek miidahalelerin kumar oynama davranisi
sergileyen bireylerde relapsi o©nleme konusunda oOnemli etkileri olabilecegi

diistiniilmektedir.

Katilmcilarin relaps olmasindaki 6nemli ikinci unsur ise kisisel ve duygusal faktorler
olarak ifade edilebilmektedir. Katilimec1 ifadelerinde 6ne cikan baslica unsurlar arasinda
negatif duygusal durumlar, yalnizlik, hayatin monotonlagmasi, diisiik 6z yeterlilik algisi
ve heyecan arayisi bulunmaktadir. Katilimeilarin ifadelerinde de siklikla kendisine yer
buldugu iizere, negatif duygusal durumlar ve yalmzlik, siklikla kumar oynama davranisi
ile goriilebilmektedir. Blaszczynski ve Nower (2002) tarafindan yapilan bir calismada,
kumar oynayan bireylerin sik¢ca depresyon, anksiyete ve yalmzhik yasadiklar
belirlenmistir4. Katilhmeilarin, bu duygusal durumdan ¢ikmak icin yeniden kumar
oynama davrams1 sergileyebilme potansiyelleri diistiniildiigiinde, bu durumun bir
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paradoks yaratabilecek etkiye sahip olabilecegi diisiiniilmektedir. Alkol kullanimi
tedavisi sirasinda ve sonrasinda duygusal diizenleme becerilerinin alkol kullanimi
iizerindeki etkisini inceleyen ¢calismada, duygu diizenleme becerilerinin bagimhlik yapici
davranmiglarin siirdiiriilmesi veya siirdiiriillmemesi noktasinda 6nemli bir etkiye sahip
olduklarimi bulmuslardir2s. Kumar oynama davraniginin, bagimhilik yapici bir yonii
oldugu dikkate alinirsa, Berking vd. (2011) tarafindan ortaya konulan bulgu, kumar
oynama davranmigi icin de genellestirilebilir28. Hopley ve Nicki (2010) ise, stres ve
duygusal diger faktorlerin kumar oynama davranis ile yakindan iligkili oldugunu ve
relapsi tetikleme onemli bir etkiye sahip olabileceklerini belirtmektedir2. Estévez vd.
(2021) calismas1 ise negatif duygusal durumlarin kumar oynama davranisinin
siirdiiriilmesi ve relapsi1 konusunda 6nemli bir unsur olabilecegini vurgulamaktadirs°. Bu
yoniiyle katilimcilarin negatif duygusal durumlar ile nasil basa ¢ikmalari gerektigini
ogrenmeleri, boylesi durumlarda bir kacis olarak kumara yonelmelerinin 6niine gecebilir

ve bu stirecteki relaps risklerinin azaltilmasina katkida bulunabilir.

Yalnizlik ise kumar oynama konusunda relaps faktorii acisindan tartismali bir
durumdadir. Yapilan diger bir calismada, yalmizligin kumar oynamay: tetiklemesi
konusunda net olmayan unsurlarin oldugunu ve bu konuda daha ileri ¢caligmalara ihtiyag
oldugu anlasilmaktadirs®. Bununla birlikte Sirola vd. (2023) tarafindan yapilan
arastirmada ise, yalnizlik ve kumar oynamanin birbiriyle iligkili durumlar olabilecegi ve
yalmizhigin kumar oynama davramisi acgisindan onemli bir risk faktorii olarak
degerlendirilebilecegini diisiindiikleri goriilmektedir32. Benzer bir sekilde Botteril vd.
(2015) tarafindan yapilan calismada ise yalmizhigin — cinsiyet fark etmeksizin — yash
yetigkinler icin kumar oynamay: tetikleyici ve relapsi etkileyici bir unsur olarak
degerlendirilebilecegi belirtilmektedirss. Burada sosyal izolasyon ve yalmzlik
meselesinin i¢c ice olabilecegi ve kumarin bundan bir kacis araci olarak
degerlendirilebilecegi diisiiniilmektedir. Nitekim McQuade ve Gill (2012) tarafindan
yapilan arastirmada sosyal izolasyon ve yalmizligin birlikte seyredebildigini ve bu
durumun kumar oynamada relaps icin onemli bir faktor olarak degerlendirilmesi

gerektigi vurgulanmaktadirs4.

Katihmcilarin 6nemli bir kisminda kumar karsisinda diisiik bir 6z yeterlilik algisinin
kendisini gosterdigi goriilmektedir. Bu durum bazen kumar oynamadan borclarin
odenemeyecegine dair diistinceler ile bazen kumari birakamayacagina dair diistinceler
ile karakterize olmus gibi durmaktadir. Diisiik 0z yeterliligin, katihmecilarin yeniden

kumar oynama davranisi sergilemelerinde 6nemli bir etkisi oldugu diisiiniilmektedir.
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Nitekim literatiirdeki bulgular da bu durumu destekler yapidadir. Witkiewitz ve Marlatt
(2004) tarafindan yapilan calismada, bagimhilik yapic1 davraniglarda relapsi 6n gorme
konusunda 06z yeterliligin onemli bir faktor olarak degerlendirilmesi gerektigi
vurgulanmaktadir*. Bununla paralel olarak Dowling vd. (2022) de benzer bir sonuca
ulagsmiglardirss. Onlara gore de kumar oynama davramginin siirdiiriilmemesinde ve
relapslarin 6nlenmesinde 6z yeterliligin gelistirilmesi kritik bir rol oynamaktadir.
Barbanelli vd. (2017) ise algilanan diisiik 6z yeterliligin kumar oynama davranisini
siirdiirmede etkili bir faktor oldugunu diisiinmektedirler. Dolayisiyla kumar oynama
relapsin1  Onleme faaliyetlerinde, 06z yeterlilik olduk¢ca oOnemli bir konumda

durmaktadirss.

Katilmcilarin soylemlerinde en fazla 6ne c¢ikan unsurlardan biri de kumar oynama
davranmisinin  heyecan tarafindan tetiklenmesidir. Katihmecilarin bircogu kumar
oynamay1 heyecan duyma iizerinden siirdiirmekte iken, relaps noktasinda da heyecan
oldukca kritik bir yerde durmaktadir. Zira yeni ve heyecan verici deneyimlerin arayisinda
olan bireyler, kumar oynama noktasinda relaps agisindan risk altinda olarak
degerlendirilir.3” Bu bulgular, literatiir ile oldukca benzer nitelik tagimaktadir. Redish vd.
(2008) tarafindan yapilan ¢alismada, kumar oynama davranisinin, normal davramgsal
odiilleri yok etmesi sebebiyle, yogun ve yeni zevkler arama ile iligkilendirilebilecegi
belirtilmektedirs8. Bu durumun relaps icin de benzer bir siire¢ izleyebilecegi
diisiiniilmektedir. Mason ve Spoth (2011) tarafindan yapilan ¢calismada da benzer bir
sonuca ulagilmigtirs9. Buna gore heyecan arama davranisi, ergenlerde madde kullanimi
icin pozitif pekistire¢ gorevi gormektedir. Bu durum da yogun ve yeni deneyimlere egilim
ile aciklanabilmektedir. Heyecan aramak ve heyecan duyulan faaliyetleri siirdiirmek,
kumar dahil birgok riskli davranigin temel motivasyonu olarak kabul edilebilecegi i¢in
relaps icin de kritik bir unsur olarak degerlendirilebilir4. Kumar oynarken yasanan
heyecan, ozellikle problemli kumar oynayan bireyler icin dopamin salimimim

tetikleyebilir ve bu durum kumar oynamay1 daha cekici hale getirebilir4:.

Sonug olarak, relaps1 6nleme ¢alismalari igin kisisel ve duygusal faktorlerin 6nemini goz
oniinde bulundurmak kritik 6neme sahiptir. Terapotik miidahaleler, bireylerin 6z
yeterliliklerini artirmaya, sosyal destek aglarii giiclendirmeye, alternatif basa ¢ikma

stratejileri gelistirmeye ve pozitif pekistireclere miidahale yontemlerine odaklanmalidir.

Katilmcilarin soylemlerinde relaps icin 6ne ¢ikan ti¢lincii unsur ise finansal faktorlerdir.
Bu faktorlerin icerisinde katihmcilarin para kazanma arzulari, para kazacaklarina dair
disiinceleri, kayiplar telafi etme cabalar1 ve bor¢ durumlar dikkat cekmektedir.
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Katihmecilarin para kazanma umutlarinin, kumar oynama davranisina geri donmede
onemli bir unsur oldugu dikkat ¢ekmektedir42. Burada, katihmecilarin uzun siire kumar
oynama davramsi sergilemelerine ve ¢cokca maddi zarar yasamalarina ragmen para
kazanmak icin kumar1 ara¢ olarak gormeleri dikkat gekicidir. Bu, kumar siirecinde
oldukca sik rastlanilan “near miss” etkisi ile agiklanabilir. Near miss, kumar oynama
siirecinde bireylerin kumardan para kazanmaya ¢ok yaklastiklarina olan inanglarini ve
bu sebeple kumar oynamaya devam etmelerini kapsayan bir yapiya karsilik gelmektedir.
Clark vd. (2009) tarafindan yapilan calismada, kumarin kil pay1 kacan (near miss etkisi)
sonuclarinin, bu denemelerde parasal pekistirmenin olmamasina ragmen, kumar
oynamaya olan motivasyonu artirabilecegini ve beyin 0diil devrelerini harekete
gecirebilecegini bulmuslardir4s. Chase ve Clark (2010), kumarin kil payr kacan
sonuclarinin biligsel carpitmalar: besleyebilecegini ve kazanma sanslarinin abartili bir
tahminini tesvik edebilecegini gozlemlemislerdir44. Bu arastirmada katilimcilarin
durumu, Chase ve Clark’in (2010) ¢alismasinda belirtilen “kazanma sans1” diisiincesi ile
iligkili olabilecegi diislinlilmektedir. Bu siirecin relaps icin oldukca 6nemli oldugu
bilinmektedir. Nitekim Hodgins ve el-Guebaly (2004), kazanma ve para kazanma
ihtiyact1 hakkindaki diisiincelerin, kumar bozuklugunda biiyiik niiksler icin sikca
bildirilen atiflar oldugunu vurgulamaktadir4s. Katihmecilarin kumar oynayarak para
kazanma cabasi igerisinde olmalari ve gegmiste bu baglamda kazanilan paralar, kendine
giiven duygusunun uyanmasi ve bu sebeple relapsin agiga ¢ikmasinda oldukea etkili bir
unsur olarak ele ahnmaktadir4¢. Tabri vd. (2018) tarafindan yapilan calismada da tedavi
arayisinda olan kumar oynayan bireylerin para kazanma diisiincesi ve gecmisteki para
kazanma deneyimlerinin olusturdugu 6z giivenin, relapsa neden olabilen énemli bir

unsur oldugu belirtilmektedir47.

Katihimcilarin soylemlerinde 6ne ¢ikan bir diger relaps unsuru ise kaybedilen paray: geri
kazanma arzusudur. Katilimecilar kaybettikleri parayr geri kazanma diislincesine
girdiklerinde relaps risklerinin ©nemli derecede artabilecegi anlasilmaktadir.
Katillmcilarin s6ylemlerinde “kaybedilen parayi ¢ikarma — zarari telafi etme” seklinde
kendisine yer bulan durum, literatiirde kayip kovalama (loss chasing) seklinde ifade
edilmektedir. Dolayisiyla kumar oynama davranisimi sergileyen bireylerde kaybettikleri
paray1 ¢cikarma diistincesi, siklikla relaps olasiligimi artiran bir davranig bigimi olarak,
kayip kovalamayla iliskilendirilmektedir. Goudriaan vd. (2008) tarafindan yapilan bir
calismada, diirtii kontrolii ve karar verme ile ilgili norokognitif siireclerin, kumar

oynamada relaps riskini 6nemli ol¢lide artirdig tespit edilmistir42. Bu, kayip kovalama
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egilimini de icerir. Ward vd. (2018), kayip kovalamanin, kumar problemleriyle iligkili
kognitif-davramigsal ozelliklerden biri oldugunu belirtirken, bu 6zelligin, olumsuz
sonuclara ragmen kumar oynamaya devam etmeye ve niikslere yol actigim
vurgulamaktadir4s. Ayrica, kayip kovalama davranisi, beyinde karar verme ve 6diil
isleme ile ilgili bolgelerde anormal aktiviteyle iliskilendirilmistir49. Linnet vd. (2010)
tarafindan yapilan bir calisma, kumar bagimlilarinda kayip kovalama davranisinin,
dopamin iglev bozukluklar1 ve bozulmus karar vermeyle iligkili olabilecegini one

stirmektedirs°.

Bu 6zellikler, madde kullanicilarinda da siklikla gozlemlenebilmektedir. Bibby (2016) ise
kayip kovalama davraniginin, aleksitimi ve diirtiisellik ile iligkili olabilecegini tartisirken,
bu faktorlerin kayiplara ragmen kumar oynama egilimine katkida bulunabilecegini
belirtmektedirs’. Bu bulgular, kumar oynayan bireylerin, kaybettikleri paray1 geri
cikarmaya yonelik diisiincelerinin, relaps riskini artirabilecek karmasik norobiyolojik ve

biligsel faktorlerle iligkili oldugunu ortaya koymaktadir.

Katilimcilarin s6ylemlerinde borglar ve finansal zorluklarin kumar oynama davranisinin
tekrar etmesinde etkili bir unsur olarak kendini gostermektedir. Katihmcilarin kredi
borclarinin 6deme vaktinin gelmesi, ekonomik acidan farklh zorluklar yasanmasi
durumunda relaps riskinin artabilecegi goriilmiistiir. Nitekim Héakansson vd. (2020)
tarafindan yapilan bir calismada finansal ve psikolojik refahin, borclar ve finansal
problemlerden etkilenebilecegini ve bu durumun kumar davraniglarini 6nemli olciide
etkileyebilecegini ve kumar oynama seviyesini artirabilecegini one siirmektedirs2.
Merkouris vd. (2016) ise, daha diisiik kumar bor¢larinin olumlu tedavi sonuglar ile
iligkili oldugunu bulmusturss. Bu durum, kumar borclarim1 azaltmanin veya ortadan
kaldirmanin basaril tedaviye ve daha diisiik relaps oranlarina katkida bulunabilecegini
gostermektedir. Hodgins ve El-Guebaly (2004), kumar oynama davranisinda relapsi
etkileyen faktorler arasinda para kazanma ihtiyacinin 6nemine dikkat cekmektedir. Bu
durum ise finansal siireclerin kumar oynama davranisinda relapsi etkileyebilecek bir

faktor oldugunu ortaya koymaktadir4s.

Bu nedenlerle, kumar oynama bozuklugu tedavisinde finansal faktorlere odaklanmak
kritik 6neme sahiptir. Kumar oynama siireciyle iliskili para kazanmaya ve kazanmaya
yaklagmayla ilgili bilissel siireclere odaklanmak, finansal danismanlik ve para yonetimi
becerileri egitimi sunmak, kumar oynama bozuklugu olan bireylerin relaps riskinin

azaltilmasina yardimci olabilecegi diistiniilmektedir.
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Sosyal, bireysel ve finansal faktorler relaps tizerinde etkili oldugu gibi katihimeilarin
kumar bagimhhgina olan bakis agisi, tedaviyi birakma istegi ve tedavi siirecinin
davranisin siirdiirme noktasinda da etkili olmaktadir. Witkiewitz vd. (2014) arkadaslar
yaptiklar calismada kumar bagimhligi olan bireylerin biiyiik bir kisminin tedavi siirecine
dahil olmadig ve baz1 bireylerin tedavi siirecinde olmasina ragmen davranisin niiksetme
riskinin yiiksek oldugunu saptamistirs4. Bir baska calismada da kumar oynama
bozuklugunun yeterince nedeniyle kumar oynama davranmisinin tekrarlanabilecegi
sonucuna ulagmigtirss. Arastirmada da birgok katilimcinin kumar oynama davranigin
bir bos zaman aktivitesi, keyif alma, ve para kazanma araci olarak gormesi bir bagimhlik
olarak degerlendirmemesine genellikle olumsuz sonuglarla farkina varabildikleri

gorilmiistiir.
Sonuc¢

Aragtirma, sosyal ve c¢evresel faktorler, kisisel ve duygusal faktorler ve
finansal/ekonomik faktorler olmak iizere ii¢ ana faktoriin relaps iizerinde etkili oldugunu

ortaya koymustur.

Aile bireylerinin destegi ve sosyal ¢evrenin etkisi gibi sosyal ve ¢evresel faktorler, kumar
oynama davraniglarinin tekrarlamasinda etkili olan en 6nemli faktorlerden birisi olarak
kendisini gostermektedir. Kisisel ve duygusal faktorler ise relaps siireglerinde etkili olan
bir diger 6nemli faktordiir. Ozellikle depresyon, anksiyete ve stres gibi psikolojik
sorunlar, heyecan arama ve diirtiisellik gibi unsurlar bireylerin kumar oynamaya
yonlendirilmesinde 6nemli rol oynamaktadir. Finansal faktorler ise relaps siireclerinde
one cikan iiclincli unsurdur. Bireylerin para kazanma arzusu, kayiplari telafi etme

cabalar1 ve borglar gibi unsurlarin relaps riskini artirdig1 goriilmiistiir.

Bu bulgular 1s181nda, kumar oynama davramiginin tedavisi siirecinde relaps onleme
programlar icin biitlinciil bir yaklasim benimsemek gerektigi sonucuna varilmistir.
Tedavi siirecglerinde aile desteginin kurulmasi ve sosyal ¢evrenin yeniden diizenlenmesi,
psikolojik sorun ve ihtiyaclara yonelik destek ve terapilerin uygulanmasi ve finansal
danigsmanlik ve para yonetimi becerileri egitimi sunulmasi, relaps riskinin azaltilmasina
yardimc1 olabilecek énemli adimlar olarak degerlendirilmistir. Ayrica, kumar oynama
davranisinin niiksetmesinde duygusal faktorlerin yogunlukta olmasi, bagimhilik tedavi
programlari icerisinde dissal etkenlere ek olarak bireyin i¢ dongiisiine yonelerek duygu
yonetimi ve karar verme becerilerini iyilestirmek icin farkindalik temelli tedavi

yontemlerinin uygulanmasi ve gelistirilmesi biiylik 6nem arz etmektedir.
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How do the Working Conditions of a Healthcare Worker Affect Family
Life?: Seeing Through the Eyes of Healthcare Worker Spouses

Nese KISKAC®

Abstract

Aim: In this study, it is aimed to evaluate the relationship between the working conditions of healthcare

workers and their family life from the perspective of the spouses of healthcare workers.

Method: The research is a descriptive and cross-sectional study. The data of the study were collected from

146 physicians and nurse spouses in the form of an online questionnaire.

Results: It was determined that 68.5% of the participants were male, 69.9% of them were non-health
personnel, 90.4% of them did not work shifts and the mean age was 41.79+7.74. It was determined that 74%
of the health workers were nurses and 40.4% of them worked in internal clinics. The participants stated that
they did not find their spouses' financial income sufficient (68.5%), they were generally unhappy when their
spouses came home from work (75.3%), their sexual life was negatively affected (46.6%), and they sometimes
felt nervous and tense because of their spouses' profession (52.1%). It was determined that there was a
significant relationship between the clinics in which their spouses worked and their family and social lives
being affected, allocating time for their children, their sexual lives being negatively affected, and being
irritable, nervous and unhappy (p<0.05). It was observed that the clinics that negatively affected the
aforementioned conditions were mostly internal clinics, operating theatres, intensive care units and

emergency services.

Conclusion: As a result, the opinions of the spouses of healthcare workers show that there is a significant
relationship between job satisfaction and the family life of healthcare workers. In the study, it was found that
the family life of healthcare workers working in intensive care, operating theatre, emergency service units
and internal clinics was more negatively affected than those working in other clinics. It is recommended to
organise health policies that will increase the job satisfaction of health workers and to make rotations

between clinics in a way that does not negatively affect the working environment.

Keywords: Family, job satisfaction, health worker.
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Saghk Calisaninin Calisma Kosullar: Aile Hayatin1 Nasil Etkiliyor?: Saghk Calisani Eslerinin
Goziiyle Bakmak

Oz

Amacgc: Bu ¢alismada saglik ¢alisanlarinin calisma kosullar ile aile hayatlar1 arasindaki iligkiyi, saglik

calisanlarinin eglerinin bakis acisiyla degerlendirmek amaclanmistir.

Yontem: Arastirma tanimlayici ve kesitsel bir calismadir. Calismanin verileri 146 hekim ve hemsgire

eslerinden online anket seklinde toplanmistir.

Bulgular: Katiimcilarin %68,5’1 erkek, %69,9’u saglik dis1 personel, %90,4’{inlin nobet tutmadig ve yas
ortalamasinin 41,79+7,74 oldugu belirlenmistir. Saghk ¢alisaninin %74’ti hemsire ve %40,4inlin dahili
kliniklerde caligtig1 tespit edilmistir. Katihmeilar eglerinin mali gelirini yeterli bulmadiklarini (%68,5), esleri
isten geldiklerinde genellikle mutsuz olduklarini (%75,3), cinsel hayatlarinin olumsuz etkilendigini (%46,6),
eslerinin mesleginden dolay1 kendilerini bazen sinirli ve gergin hissettiklerini (%52,1) ifade etmislerdir.
Eslerinin calismig olduklar klinikler ile aile ve sosyal hayatlarinin etkilenme, ¢ocuklarina zaman ayirma,
cinsel hayatlarinin olumsuz etkilenme durumlari, sinirli, gergin, mutsuz olma durumlar1 arasinda anlaml
iligki oldugu tespit edilmistir (p<0,05). Bahsedilen durumlar1 olumsuz etkileyen kliniklerin daha ¢ok dahili

Kklinikler, ameliyathane, yogun bakim ve acil servis oldugu goriilmiistiir.

Sonug: Sonug olarak, saghk calisanlar eglerinin diislinceleri; saglik ¢alisanlarinin is doyumlar ile aile
hayati arasinda anlaml iligki oldugunu gostermektedir. Yapilan ¢alismada yogun bakim, ameliyathane, acil
servis birimleri, dahili kliniklerde ¢alisan saglik calisanlarinin diger kliniklerde calisanlara gore aile
hayatlarinin daha olumsuz etkilendigi bulunmustur. Saglk calisanlarinin is doyumunu arttiracak saglk
politikalarinin diizenlenmesi, klinikler arasinda rotasyonlarin calisma ortamini olumsuz etkilemeyecek

sekilde yapilmasi Onerilir.

Anahtar Sozciikler: Aile, is tatmini, saglik calisani.

Introduction

Every job has certain obligations that must be met. The excessive workload given to
individuals causes physical and psychological problems in individuals*. Workload causes
job dissatisfaction and many negative outcomes in individuals2. Individuals spend most
of their time in work environments. The negativities they have experienced in the
working environment cause deterioration in the emotional states of the individuals and
affect every environment they have lived in. In particular, health workers, who are based
on human health, work in an intense stress environment because it is not possible to
make up for the mistakes made3-4. In cases of extreme stress and anxiety experienced by
healthcare professionals, their work life can be affected, as well as their social and family
life. Kahn et al. They stated that conflicts between work and family usually arise when

the individual is given more than one burdening roles. These roles are; employees,
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parents, spouses, and especially children who are responsible for the care of their own
parents in our culture. The individual may feel as if he or she is suffocating with these
roles®. The reason why the individual experiences negativity with his or her family due to
work is the multiple roles assigned to his or her, the workload, the intense stress he or
she has experienced at work, anxiety and job dissatisfaction”8. Looking at the literature,
there are a limited number of studies on the family lives of health workers. Giizel ve
Dondii examined the sexual function status of healthcare workers during the COVID 19
periodd. Ouyang et al. found in their study a positive significant relationship between
nurses' job satisfaction and marital quality’. When the literature is examined, no study
has been found that evaluates how being a health worker affects family life from the
perspective of spouses. In only one qualitative study, family members of healthcare
workers working during the COVID 19 period were interviewed. It has been determined
that the intensive and risky working conditions of health workers during the pandemic
period also affect their family lives!'. In this study, it is aimed to evaluate the relationship
between the working conditions of health workers and their family life from the

perspective of the spouses of health workers.
Material and Methods
Study Design: The research is a descriptive and cross-sectional study.

Sample of the Research: 146 physician and nurse spouses who agreed to participate

in the study constituted the sample of the study.

Data Collection Method: The data of the study were collected from the participants

in the form of an online questionnaire between 03 July and 20 July 2023.

Data Collection: The data of the study were collected with a questionnaire form
created by scanning the literature'2:3. This questionnaire was revised by taking the
opinions of three experts and presented to the participants. This questionnaire consists
of 20 questions that determine the personal information of the health worker and his or

her spouse and the thoughts of the health worker's spouse.

Data Analyses: IBM SPSS statistics 26.0 program was used for statistical analysis in
the study. While evaluating the study data, in addition to descriptive statistical methods
(mean, standard deviation, frequency, percent). The chi-squared test was used to
evaluate the relationships between the variables. The results were evaluated at the 95%

confidence interval and the significance level of p<0.05.
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Ethical Considerations: Ethics committee approval was obtained from Istanbul
Gelisim University Ethics Committee Presidency with the decision dated 19.04.2023 and
numbered 2023-04-86 to conduct the research. The participants to be included in the

study were informed before the survey and a consent form was signed.
Results

The personal data of the healthcare workers and their spouses and the opinions of the
spouses of the healthcare workers are shown in Table 1. It was determined that 68.5% of
the participants were male and the mean age was 41.79+7.74 years. It was determined
that 74% of the healthcare workers were nurses, 40.4% worked in internal clinics, 71.2%

did not work shifts and the mean age was 41.12+7.50 (Table 1).

Table 1. Personal data of the healthcare worker and their spouses, opinions of the

healthcare professionals' spouses (n=146)

n %

Gender of the healthcare worker's spouse

Male 100 68.5

Female 46 315
Age of healthcare worker's spouse (Average) 41.79+7.74
Age of healthcare worker (Average) 41.12+7.50
Education level of the spouse of the healthcare worker

Primary education 2 1.4

High school 12 8.2

Associate degree 6 4.1

Bachelor degree 68 46.6

Graduate 58 39.7
Occupation of healthcare worker

Doctor 38 26.0

Nurse 108 74.0
Occupation of healthcare worker

Health personnel 44 30.1

Non-health personnel 102 69.9
The unit where the health worker works
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Internal clinics 59 40.4
Administrative units 38 26.0
Polyclinics 16 11.0
Surgical clinics 13 8.9
Emergency room 8 5.5
Operating room 6 4.1
Intensive care 6 4.1
Child presence
None 28 19.2
1 child 46 31.5
2 children 60 41.1
3 children 12 8.2
Health worker's duty status
On duty 42 28.8
Not on duty 104 71.2
The status of the health worker's spouse on duty
On duty 14 9.6
Not on duty 132 90.4
Descriptive statistical methods (mean, standard deviation, frequency, percent)
The opinions of the spouses of the health worker are shown in Table 2.
Table 2. Opinions of the spouses of the healthcare worker (n=146)
n %
My spouse's working conditions adversely affect our family
I disagree 44 30.1
I partially disagree 18 12.3
I'm undecided 50 34.2
I partially agree 12 8.2
I agree 22 15.1
Does your spouse spend enough time with their children?
I have no children 24 16.4
183
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Yes 54 37.0
No 16 11.0
Partially 52 35.6
Do you look after your child while your spouse is at work?
I have no children 24 16.4
Yes 72 49.3
No 26 17.8
Sometimes 24 16.4
How would you rate your spouse's financial income?
Sufficient 46 31.5
Insufficient 100 68.5
Would you prefer your spouse not to work?
Yes 48 32.9
No 98 67.1
The way my spouse works affects our social life negatively.
I disagree 30 20.5
I partially disagree 12 8.2
I'm undecided 42 28.8
I partially agree 34 23.3
I agree 28 19.2
How do you usually assess your spouse's emotional state when your spouse comes home from work?
Happy 36 24.7
Unhappy 110 75.3
Does your partner's job negatively affect your sex life?
Yes 68 46.6
No 78 53.4
Do you feel tense and angry because of your spouse's job?
Yes 32 21.9
No 38 26.0
Sometimes 76 52.1

Descriptive statistical methods (frequency, percent)

N. KISKAC
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The relationship between the opinions of the participants and the unit where their
spouses work is shown in Table 3. The relationship between the views of the participants
and the unit where their spouses work is shown in Table 3. The negative impact of their
spouses' working style on their family and social lives, A significant correlation was found
between spouses spending enough time with their children, the emotional state they
experience when their spouses come home from work, the negative effects of their
spouses' occupation on their sexual life, feeling tense and irritable due to their spouses'

occupation and the unit they work in (p<0.05)(Table 3).

Table 3. Evaluation of the relationship between the opinions of the participants and the

unit where their spouses work (n=146)

Emergency | Operating | Surgical | Internal | Administrative L. Intensive
. . A Polyclinics P
room room clinics clinics units care

The way my spouse works affects our family negatively.

I disagree - - 3 12 19 10 -
1 partially - -
) - 2 15 11 -
disagree
I'm
. 2 2 6 26 6 2 6 0.001
undecided
I partially B
4 4 - - 2 2
agree
T agree 2 - 2 16 - 2 -

Does your spouse spend enough time with their children?

I have no -
2 1 - 2
children 4 3 3
Yes 4 - 4 19 19 8 - 0.001
No - 4 - 6 4 - 2
Partially 2 2 5 21 12 8 2
The way my spouse works affects our social life negatively.
1 disagree - - 2 5 17 6 -
1 partially - -
. 2 3 3 4 -
disagree
I'm 0.001
. 2 2 3 15 8 6 6
undecided
1 partially - -
4 4 2 20 4
agree
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T agree 2 o} 4 16 6 - -
How do you usually assess your spouse's emotional state when your spouse comes home from work?
Happy 0 0 4 11 15 4 2

0.097
Unhappy 8 6 9 48 23 12 4
Does your partner's job negatively affect your sexual life?
Yes 6 6 5 29 16 4 2

0.033
No 2 - 8 30 22 12 4
Do you feel tense and angry because of your spouse's job?
Yes 2 6 4 8 10 2 -
No - - 4 15 15 4 - 0.001
Sometimes 6 - 5 36 13 10 6

The chi-squared test, p<0.05 was considered significant
Discussion

There is no compensation for a mistake made by healthcare professionals, and the result
of the mistake can affect human health and even lead to disability and death. Healthcare
professionals working under this intense stress can become exhausted over time and
reflect this to their family life. Kahn et al. They stated that conflicts between work and
family usually arise when the individual is given more than one burden or roles. Akbolat
et al., in their study with 300 health workers, found a significant inverse relationship
between organizational commitment and work-family conflict. It was concluded that as
the commitment of health workers to work increases, their commitment to their families

will decrease?2.

Looking at the literature data, Kumar et al. compared the male nurses working in the
COVID service with the nurses working in other clinics in terms of their sexual
functions,and found that the sexual functions of the nurses working in the COVID service
were adversely affected:s. Giizel and Dondii defined the sexual functions of healthcare
workers during the COVID 19 pandemic period and found that their sexual functions
were adversely affected?. Tekin et al., in the qualitative study conducted by healthcare
professionals with their family members during the COVID 19 period, found that family
members were also adversely affected due to the hard work and concerns of healthcare
professionals''. Ouyang et al. found that as the job satisfaction of health workers

increases, their family life will also be positively affected:c.
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In this study, nearly half of the participants (46.6%) stated that their spouses being a
health worker affected their sexual life negatively. The study result is similar to the
literature resulto3. At the same time, 75.3% of the participants stated that their spouses
were generally unhappy when they came from work, and 52.1% of the participants stated
that their spouses were sometimes angry and nervous. It can be said that their spouses'
intense working environments and their inability to provide job satisfaction can also
negatively affect their sexual life. Ouyang et al. found a positive and significant
relationship in their study between the job satisfaction of health workers and their family
relationships®. In this study, the rate of participants who do not find the financial income
of their spouses sufficient is 68.5%. Insufficient financial income of health workers may

have negatively affected their job satisfaction.

The relationship between the clinics where the healthcare professionals worked and the
thoughts of the healthcare professionals was examined (Table 3). It was determined that
there was a significant relationship between the clinics where their spouses worked and
their family and social life being affected, spending time with their children, negatively
affecting their sexual life, being nervous, tense and unhappy (p<o0.05). It has been
observed that the clinics that negatively affect the mentioned conditions are mostly
internal clinics, operating room, intensive care and emergency services. The operating
room, intensive care and emergency services are units that serve the patient group with
high mortality and morbidity rates. Internal clinics are clinics that serve mostly geriatric
patient groups who are hospitalized for a long time and have chronic diseases. These
clinics may have affected the health workers’ state of mind negatively by creating a
burden of care. When we look at the literature, it is seen that there are studies that have
a negative relationship between the burnout level of health workers and their job

satisfaction415,
Ethical Considerations
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Conclusion

As a result, the opinions of the spouses of health workers show that there is a significant
relationship between the factors affecting the job satisfaction of health workers
(insufficient financial income, intense working environment, high workload) and family
life. In the study, it is seen that the units in which the health workers work are effective
in affecting the family lives of the health workers. It has been found that intensive care
units, operating rooms, emergency rooms with high morbidity and mortality, and
internal clinics with long inpatient groups due to chronic diseases have a more negative
impact on family life than other clinics. It is recommended to organize health policies
that will increase the job satisfaction of health workers, and to make rotations between

clinics in a way that does not adversely affect the working environment.
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Determination of the Knowledge Level of Surgical Intensive Care Nurses in

Medical Device Induced Pressure Injury

Hamdiye Banu KATRAN", Ayse ER™, Berfin AKBULUT", Emek Can YILDIRIM***, Kiibra
Melisa KUSER****, Marziya YILDIRIM*****, Filiz KOYUNCUOGLU"******

Abstract

Aim: The purpose of this study was to measure the level of knowledge and attitudes of nurses in surgical

intensive care units (ICUs) about medical device-induced pressure injury.

Method: The cross-sectional study was conducted with 227 surgical intensive care nurses in Turkey
between November 2022 and June 2023. “Nurse Introduction Form” and “Pressure Ulcer Knowledge Level
Assessment Tool Scale” were used as data collection tools. Since the scale score averages did not comply with
normal distribution, Mann Whitney U and Kruskal Wallis tests were used in the statistical analysis of the
data.

Results: It was found that the majority of participants (n=227) were in the age range of 26-33 years (n=115),
and 66.1% (n=113) had been working in the ICU for 1-5 years. 51.5% (n=117) of the participants reported
having received training in medical device-related pressure injury. In the pressure ulcer knowledge level
assessment tool, the mean of the "prevention of pressure ulcers" sub-dimension (mean: 4.74) was found to
be the highest, while the total knowledge level score was 14.87+5.6 and it was found that the nurses had a

moderate level of knowledge.
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Conclusion: The findings of the study indicated that nurses' knowledge of medical device-related pressure
injuries was inadequate, but that their knowledge of pressure injury prevention increased with increasing

levels of education.
Keywords: Pressure injury, nursing care, medical device, intensive care unit, pressure, knowledge.

Tibbi Cihaz Kaynaklh Basin¢ Yaralanmasinda Cerrahi Yogun Bakim Hemsirelerinin Bilgi
Diizeyinin Belirlenmesi
Oz
Amag: Aragtirma cerrahi yogun bakim tinitelerinde ¢alisan hemsirelerin tibbi cihaz kaynakl basing

yaralanmasi bilgi tutum diizeylerini 6lgmek amaciyla yapildi.

Yontem: Kesitsel tanimlayic1 olan arastirma, Tiirkiye genelinde Kasim 2022-Haziran 2023 tarihleri
arasinda calismaya katilan 227 cerrahi yogun bakim hemsiresi ile yiiriitiildi. Veri toplama araci olarak,
“Hemsire Bilgi Formu”, “Basing Ulseri Bilgi Diizeyi Degerlendirme Arac1” kullamildi. Verilerin istatistiksel
analizinde 6l¢ek puan ortalamalar: normal dagilima uymadigi i¢in degerlendirmede Mann Whitney U testi
ile Kruskal Wallis testleri kullanildi.

Bulgular: Calismaya katilan katihmcilarin (n=227) ¢ogunlugunun 26-33 yas araliginda (n=115) oldugu,
%66,1'inin (n=113) 1-5 yildir yogun bakimda ¢alistiklar1 saptandi. Katihmeilarin %51,5’i (n=117) tibbi cihaz
kaynakl basing yaralanmasiyla ilgili egitim aldigimi ifade etti. Basing yarasi bilgi diizeyi degerlendirme
aracinda “basing iilserlerinin Onlenmesi” alt boyutu (ortalama: 4,74) ortalamasi en yiiksek olarak
bulunurken, toplam bilgi diizey puam 14,87+5,6 olup hemsirelerin orta diizeyde bilgiye sahip olduklar:

bulundu.

Sonug: Calisma bulgularina gére yogun bakim {initesinde ¢alisan hemsirelerin tibbi cihaz kaynakli basing
yaralanmasi konusunda bilgi diizeyinin yeterli olmadigi ancak egitim diizeyinin artmasiyla basing

yaralanmasi 6nleme bilgi diizeyinin arttig1 saptand.

Anahtar Sozciikler: Basing yaralanmasi, hemsirelik bakimi, tibbi cihaz, yogun bakim tinitesi, basing, bilgi.

Introduction

Medical device-induced pressure injuries (MDIPI) are injuries that develop during the
application of a diagnostic or therapeutic device during hospitalization*2. These injuries
can result in a progressive pressure injury, even superficial, and can develop anywhere
on the patient's body depending on the device application. Nurses play a crucial role in
preventing MDIPI and knowing about them is essential to providing effective care.
However, nurses' knowledge of MDIPI is inadequate, as several studies have showns4.
To improve nurses' knowledge of MDIPI, hospitals are recommended to provide regular
education and training programs for nurses. In addition, hospitals can implement

evidence-based prevention strategies related to bundled care, which includes
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interventions such as skin assessment, device selection, device/instrument
repositioning, and educations. Understanding nurses' perceptions and experiences of
MDIPTI is also important to identify potential barriers to prevention and develop effective
strategies to address them. By increasing nurses' knowledge and addressing potential

barriers, hospitals can reduce the incidence of MDIPI and improve patient outcomes24.

Nurses' knowledge and attitudes towards pressure injury prevention and management
play a key role in reducing the incidence of pressure injuries. It is therefore known that
a high level of knowledge among nurses is effective and important in improving the

quality of care and preventing unnecessary costs®.

The prevention and treatment of pressure injuries require a holistic approach to care.
Because it affects the patient in many ways, a multidisciplinary team approach should be
taken to the prevention and management of pressure injuries. The most effective
member of the team is the nurse. The nurse is one of the permanent members of the
multidisciplinary team and provides 24-hour care to the patient7-9. This study aimed to
determine the level of knowledge of intensive care nurses about pressure injuries caused

by medical devices.
Material and Methods
Type of Research: Designed as a cross-sectional study.

Place and Time of the Study: The study was conducted with 227 surgical intensive
care nurses working in intensive care units of surgical units throughout Turkey between

November 2022 and June 2023.

Population Sample of the Study: All nurses working in surgical ICUs (such as
neurosurgery, cardiovascular surgery, surgery, anesthesiology and reanimation) of any
hospital in Turkey constituted the population of the study. Participants were reached
through the members of the Turkish Intensive Care Nurses Association. The study did
not use sampling, and the study sample consisted of 227 critical care nurses working in
surgical units who were informed of the study between November 2022 and June 2023

and who provided voluntary online consent to participate in the study.

Inclusion Criteria: Nurses who have worked in surgical ICUs for at least one year and

continue to work.
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Exclusion Criteria: Incomplete completion of data forms and working in ICUs that
are not surgical units (such as coronary intensive care, neurology intensive care, internal

intensive care).

Data Collection Method and Tools: Data was collected through data collection tools
delivered to association members via the online platform. Structured, self-report-based
"Nurse Introduction Form" and "Pressure Ulcer Knowledge Level Assessment Tool

Scale" were used as data collection tools.

Nurse Identification Form: It is a form consisting of 19 questions prepared by the
researchers by considering the literature20-16. The form includes questions about
sociodemographic characteristics including gender, age, educational status, time of
professional experience, time of intensive care experience, ICU level, and questions to

define medical device-induced pressure injuries prepared by taking expert opinions.

Pressure Ulcer Knowledge Assessment Tool Scale: The Pressure Ulcer
Knowledge Assessment Tool (PUKAT) (2010) developed by Beeckman et al.'” is one of
the most widely used knowledge assessment tools worldwide. With updated guidelines
and recommendations, an updated version of the PUKAT was needed and Manderlier et
al.'8 created the PUKAT-2.0. The PUKAT-2.0 is one of the few instruments that contains
up-to-date information about pressure injuries with proven psychometric properties.
Erbay Dalli et al. (2022) performed the Turkish validity and reliability of this version and
the reliability coefficient for the whole tool was found to be high (0.83) in the analyses
performed with the test-retest method. The reliability coefficient for the sub-scales was
between 0.70 and 0.92, and the Kuder Richardson-20 (KR-20) and Cronbach's alpha
value for internal consistency analysis were reported as 0.71. The scale consists of 6 sub-
scales and 25 questions; Etiology (6 questions), Classification and Observation (4
questions), Risk Assessment (2 questions), Nutrition (3 questions), Prevention of
Pressure Ulcers (8 questions) and Special Patient Groups (2 questions). The scale score
is calculated based on the number of correct answers to the scale questions. For example,
if the individual answers 20 questions correctly and 5 questions incorrectly, his/her score
will be 20. The maximum score is 25 and the higher the score, the higher the level of
knowledge4. In addition, the Cronbach’s alpha value of the scale for this study was found
to be 0.86.

Ethical Approval: Ethics committee approval was obtained from Marmara University,

Faculty of Health Sciences, Non-Interventional Clinical Studies Ethics Committee with
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the date and number 29.12.2022/137. Scale usage permissions were obtained from Erbay
Dalli for the Pressure Ulcer Knowledge Level Assessment Tool (PUKAT 2.0) and
permission was obtained from the Turkish Intensive Care Nurses Association for data
collection. After Ethics Committee permission was obtained, the participants were

informed about the research and the "Informed Consent Form" was obtained online.

Data Evaluation: The SPSS (Statistical Package for the Social Sciences) program was
used for statistical evaluation of the data. Descriptive statistics such as percentage,
frequency, mean and standard deviation and the significance test of the difference
between categorical variables were used in the evaluation of the data. All results were

evaluated at 95% confidence interval and p<0.05 significance level.

Limitations of the Study: The main limitations of the study were the difficulty in
reaching nurses and the reluctance of nurses to participate in the study due to the
difficulty of answering questions online. Therefore, the results cannot be generalized due

to the limited number of nurses reached.
Results

Of the surgical intensive care nurses, 50.72% were between the ages of 26-33 (n=115),
62.1% were women (n=141), 67.4% were university graduates (n=153), 49.8 % of them
had 1-5 years of nursing experience (n=113), 59.5% worked in tertiary intensive care
(n=135), 66.1% worked in intensive care for 1-5 years, 93.8% had pressure injury training
(n=213), 38.3% received this training at university (n=87), 51.5% had medical device-
induced pressure injury training (n= 117) and 17.6% of them received this training during

in-service training (n=40).

According to Table 1, it was determined that 43.6% of the participants (n = 99) answered
the sacral/coccyx region as the most common region for pressure injuries caused by

medical devices.

Table 1. Distribution of participants' responses related to the most common sites of

pressure ulcers caused by medical devices (n=227)

Zone Most frequent (2) 3) 4) Least frequent
1) 5)
n (%) n (%) n (%) n (%) n (%)
Sacral/Coxix Zone 99 (43,6) 17 (7,5) 27 (11,9) 14 (6,2) 70 (30,8)
Heels 74 (32,6) 45(19,8) | 27(119) | 19(8,4) 62 (27,3)
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Ear-Head-Neck-
60 (26,4) 60 (26,4) | 36 (15,9) 19 (8,4) 52 (22,9)
Face
Elbows 39
74 (32,6) 45(19,8) | 41(18,1) 28 (12,3)
(17,2)
Forearm 8.4) 88 54 .5) (21.6)
19 (8,4 17(7,5 49 (21,
(38,8) (23,8)

According to Table 2, it was determined that 98.7% of the participants correctly selected

the right size medical device compatible with the individual (n=224), while 84.1% had

the wrong information that medical device-induced pressure injuries occur only in

immobilized patients (n=191).

Table 2. Participants' responses to the information questions (N=227)

Information questions and answers to be marked Correct False
n (%) n (%)
Pressure injuries from medical devices only occur in the elderly because of their 8 (3.5) 219
3,5
sensitive skin. (False) (96,5)
Medical device-induced pressure injuries are local injuries caused by prolonged 220 (3.0
,1
pressure of medical devices on the patient's skin. (Correct) (96,9) 713
Medical device-induced pressure injuries are injuries caused by patient 110
. 117 (51,5)
unconsciousness. (False) (48,5)
Medical device-induced pressure injuries are caused by inadequate nursing
193(85) | 34 (15)
care. (Correct)
Medical device-induced pressure injuries occur due to improper placement of
. 214 (94,3) | 13(5,7)
devices. (Correct)
Medical device-induced pressure injuries are more common in young people (31.7) 155
72 (31,7
than in the elderly. (False) (68,3)
Mechanical ventilation does not cause pressure injuries. (False) 157
70 (30,8)
(69,2)
Pressure injuries caused by medical devices are the responsibility of the nurse.
214(94,3) | 13(5,7)
(Correct)
Medical device-induced pressure injuries occur only in immobilized patients. 191
36 (15,9)
(False) (84,1)
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Every medical device that comes into contact with the patient is a risk for 223 (L.8)

e 4@,
pressure injuries. (Correct) (98,2)
The correct size medical device compatible with the individual is selected. 224

3(1,3)
(Correct) (98,7)
Mobile devices should be removed or moved at least once a week to evaluate 96
. 131 (57,7)

the skin. (False) (42,3)
Mobile devices should be removed or moved at least once a week to evaluate 131 (57,7) 96
the skin. (False) (42,3)
Avoid placing the device in the area where there is a pressure injury or in risky 217 (95,6) | 10 (4,4)
areas (bone protruding areas with little adipose tissue, etc.). (Correct)
Devices should not be placed directly under the bedridden or immobile patient. 209 18 (7,9)
(Correct) (92,1)
The placement of medical devices around the patient should be positioned away | 160 (70,5) 67
from the application area. (False) (29,5)

It was determined that 92.1% (n=209) of the participants correctly answered

"positioning the patient every 2 hours" to the question "What is not the cause of MDIPI?"

and thought that it would not cause medical device-induced pressure injury. Similarly,

98.7% (n=224) responded correctly to the medical devices that may cause MDIPI and

the potential wound sites that these devices may cause.

According to Table 3, it was observed that 18.1% (n=41) of the participants thought that

the most risky medical devices/materials to cause pressure injuries were non-invasive

ventilation masks and 41.9% (n=95) percutaneous endoscopic gastrostomy (PEG) was

the least risky.

Table 3. Distribution of participants' opinions regarding the risk of pressure injuries

from medical devices/materials

Device/Materials Most risky Least
(2) 3) @ .
) risky (5)
n (%) n (%) n (%) n (%) n (%)
Blood pressure cuff 28 (12,3) 28 (12,3) 50 (22,0) 80 (35,2) 41 (18,1)
ECG electrodes and cables 13 (5,7) 34 (15,0) 51(22,5) 83 (36,6) 46 (20,3)
Non-Invasive Ventilation
41 (18,1) 21(9,3) 46 (20,3) 66 (29,1) 53 (23,3)
masks
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Compression stockings 14 (6,2) 36 (15,9) 42 (18,5) 56 (24,7) 79 (34,8)
Percutaneous Endoscopic

11 (4,8) 20 (8,8) 63 (27,8) 38(16,7) | 95(41,9)
Gastrostomy (PEG)

Table 4 shows the mean scores of the sub-scales and the total of the "Pressure Ulcer

Knowledge Level Assessment Tool".

Table 4. Subscales and total mean scores of the pressure ulcer knowledge assessment

tool
Subscales Mean Standard
Deviation
Etiology 3,35 1,36
Classification and Observation 2,12 1,17
Risk Assessment 1,30 0,70
Nutrition 1,91 0,81
Prevention of Pressure Ulcers 4,74 2,31
Special Patient Groups 1,45 0,67
Total score 14.8722 5.60392

Table 5. Comparison of sociodemographic data and pressure ulcer knowledge level

tool subscales

H. B. KATRAN, A. ER, B. AKBULUT, E. C. YILDIRIM, K. M. KUSER, M. YILDIRIM, F. KOYUNCUOGLU
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Female 141 U=1,665 U=2,204 U=-0,612 U=0,579 U=1,004 U=1,004
Male 86 p=0,096 p=0,022 P=0,541 p=0,562 p=0,274 p=0,274
Education
status
- o ° o ) °
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o = @ o = —
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ulcer training?
U=-1,716 U=-0,517 U=-2,957 U=-0,972
Yes 21 =0,086 =0,605 =0,003 =0,331
3 U=-2,539 U=-3,354 =0, p=0 p=0, p=0,
p=0,011 p=0,001
No 14
Have you received training on medical device-induced pressure ulcers?
Yes 17 | y=o0,147 U=-3,776 U=-1,590 U=-0,346 U=-0,640 U=-0,061
No 110 | P=0,883 Pp=0,000 p=0,112 p=0,729 p=0,522 p=0,951
H= Kruskal Wallis Test; U=Mann Whitney U Test
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Discussion

Despite innovations and developments in healthcare, pressure injuries caused by
medical devices remain a major concern for healthcare professionals and healthcare
institutions'e. Therefore, nurses should have adequate knowledge and equipment about
pressure injury’9-2°. Some studies have shown that the incidence and prevalence of
pressure injuries have decreased over the last decade as a result of high quality, effective
interventions!s2!, Dalvand et al. (2018)8, Qaddumi and Khawaldeh (2014)22, Giil et al.
(2017)23 found that nurses had low knowledge scores on etiology, staging, observation
and classification, risk assessment, pressure injury prevention, nutrition and special
patient sub-scale. Contrary to these studies, other studies reported that nurses'
knowledge scores were adequate in terms of their knowledge attitudes towards pressure
injuries2425.This study found a significant difference between age, educational status,
length of service as a nurse, length of service in the ICU, whether they had received
training in pressure injuries or not, and the aetiology subscale of nurses' knowledge,
attitude and self-efficacy levels, whereas no significant difference was found with gender.
Unlike these findings, Basayar and Yazici (2022)24 found a significant difference between
gender and nurses' knowledge attitude level. When the literature is reviewed, the
findings on the level of nurses' education and the level of pressure injury prevention
knowledge and attitudes are mostly contradictory. In the study conducted by Nuru,
Zewdu, Amsalu, and Mehretie (2015)25, it was determined that the level of pressure
injury prevention knowledge increased with increasing education level, while Yilmazer
et al. (2019)2¢ found no significant difference in terms of knowledge level between
education levels. Although this study is a study with participation from across Turkey, it
is limited to the population due to the small population. All types of pressure injuries are
preventable health problems and prevention of pressure injury is the most effective
treatment method. Nurses should be updated on the literature and know how to prevent
pressure related injuries?’. The literature emphasises that nurses' knowledge of pressure
injuries is inadequate and that this leads to pressure injuries2-44. Therefore, caregiver
nurses should have sufficient knowledge and equipment about pressure injury. This
study found that the level of knowledge about the prevention of medical device pressure
injuries increased with the level of education. The introduction of medical devices used
in patient treatment should be made to nurses/nursing students through the relevant

persons and possible accidents and errors arising from misuse should be minimized:2.
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Emphasised in the literature that nurses' knowledge of pressure injury is inadequate and
this leads to pressure injury. In line with many other studies, the most common site of
pressure injuries caused by medical devices in our study was the sacrum?52.. In this
regard, attention can be paid to patient positioning, prolonged stay in the supine position
can be prevented, and support surfaces (pads, foam, etc.) suitable for that area can be
used?’. Most of our participants know in which part of the body the devices used can
cause pressure injuries. In this regard, it can be said that there is a need to create
awareness that the skin and devices should be checked regularly. Based on the findings,
further studies are needed to help develop evidence-based policies and procedures to

prevent medical device-induced pressure.
Conclusions

To increase nurses' knowledge of MDIPI, it is recommended that hospitals provide
regular educational programs, especially for intensive care nurses, who are both the most
device-intensive and the most frequently exposed to pressure injury problems in
hospitals. In addition, hospitals can implement evidence-based prevention strategies
such as care bundles that include interventions such as skin assessment, device selection,

device/instrument repositioning, and education.
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The Association Between Hot Flashes, Quality of Life, and Sexual

Satisfaction Among Menopausal Women

Saliha YURTCICEK EREN*, Mukaddes TURAN MIiRAL", Omer YILDIRIM"*,

Siikran BASGOL™**

Abstract

Aim: This study aims to determine the association between hot flashes, sexual satisfaction, and quality of

life among menopausal women.

Method: This cross-sectional study consisted of 492 menopausal women aged 45 years and above who lived
in a city in the Eastern Anatolian Region of Turkey. The data were collected using the personal data form,
the Menopause-Specific Hot Flash Scale, the Menopause-Specific Quality of Life Questionnaire, and the

Sexual Satisfaction Scale for Women.

Results: A strong positive significant association was found between the Menopause-Specific Hot Flash
Scale and the Menopause-Specific Quality of Life Questionnaire (r = .694, p<0.000). A weak negative
significant association was found between the Menopause-Specific Hot Flash Scale and the Sexual
Satisfaction Scale for Women (r= -.189, p<0.000). A weak negative significant association was found
between the Menopause-Specific Quality of Life Questionnaire and Sexual Satisfaction Scale for Women (r=

-.201, p<0.000).

Conclusion: According to the findings, as women are affected by hot flashes, their quality of life is affected

similarly. Complaints about hot flashes and quality of life negatively affect sexual satisfaction.

Keywords: Hot flash, menopause, quality of life, sexual satisfaction.
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Menopoz Donemindeki Kadinlarda Sicak Basmalari, Yasam Kalitesi ve Cinsel Doyum
Arasimdaki iliski
Oz
Amagc: Bu calismada, menopoz donemindeki kadinlarda sicak basmasi, yasam kalitesi ve cinsel doyum

arasindaki iligkinin belirlenmesi amacglanmigtir.

Yontem: Bu kesitsel arastirma, Tiirkiye'nin Dogu Anadolu Boélgesi'nde bir ilde yasayan 45 yas ve tizeri
menopoz dénemindeki 492 kadinmi kapsamaktadir. Veriler, kisisel bilgi formu, Menopoza Ozgii Ates Basmasi

Olcegi, Menopoza Ozgii Yasam Kalitesi Anketi ve Kadinlar icin Cinsel Doyum Olcegi kullanilarak toplanda.

Bulgular: Menopoza Ozgii Ates Basmasi Olcegi ile Menopoza Ozgii Yasam Kalitesi Anketi arasinda giiclii
pozitif anlamh iliski bulunurken (r = ,694; p<0,000). Menopoza Ozgii Ates Basmasi Olcegi ile Kadinlar icin
Cinsel Doyum Olcegi arasinda zayif negatif anlamli bir iliski bulundu (r= -,189;p<0,000). Menopoza Ozgii
Yasam Kalitesi Anketi ile Kadinlar icin Cinsel Doyum Olcegi arasinda zayif negatif anlaml bir iliski bulundu
(r=-,291;p<0,000).

Sonug: Bulgulara gore kadinlarda sicak basmasi sikayetleri arttikca, menopozal sikayetlerinin de artmakta,

cinsel doyumlari ise azalmaktadir. Menopozal sikayetler artikca da cinsel doyum azalmaktadir.

Anahtar Sozciikler: Sicak basmasi, menopoz, yasam kalitesi, cinsel doyum.

Introduction

Menopause is a physiological process that affects women's lives in every aspect due to
the loss of ovarian function'. Menopause, characterized by 12 months of amenorrhea,
consists of approximately a third of women’s lives together with the periods of
premenopause and postmenopause2. During this period, changes in the menstrual cycle,
hot flashes, night sweating, sleep problems, a decline in sexual desire, vaginal atrophy,

and dyspareunia may affect women’s quality of lifes.

Hot flashes are the most distinct symptom that starts in the premenopausal period and
may continue for ten years in the postmenopausal period4. Hot flashes are a sudden
feeling of heat in the face, neck, or upper body, often accompanied by sweating, which
may appear anytime. Nearly two-thirds of menopausal women experience hot flashes,
and 10-20% find hot flashes highly disturbings.

While hot flashes and night sweating cause energy loss in women, decreases in estrogen
production lead to vaginal dryness, affecting sexual functioning®. Sexual health is an
essential component of life. During menopause, dyspareunia, a decline in sexual desire,
and vaginal dryness may occur”8. Sexual problems are the second most common

symptom in postmenopausal women?. Nazarpour et al. (2018) reported that 61.0% of the
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menopausal women in the study had sexual dysfunction9. In another study carried out
in Turkey, this rate was 82.0%. There is a reciprocal interaction between sexual
functioning and quality of life; a decrease in sexual functioning adversely affects the
quality of lifeto1r, Nazarpour et al. (2018) reported a significant negative correlation
between the severity of menopause symptoms and sexual functioning, stating that higher
severity of menopause symptoms increased the likelihood of sexual dysfunction by
9.6%°. However, El Khoudary et al. (2019) reported that sexual desire declines and
dyspareunia increases during the menopausal period, but menopausal periods are not
related to the frequency of sexual intercourse, emotional satisfaction, and physical
pleasured. This suggests that sexual satisfaction must be separately evaluated among

menopausal women.

Severe symptoms of menopause are essential variables affecting women’s quality of life2-
15, Despite the high prevalence of hot flashes, there are no adequate studies that examine
the effect of hot flashes on quality of life and sexual satisfaction. Although there are
studies on vasomotor symptoms, sexual symptoms, and quality of life in menopause, few
studies have examined hot flashes and sexual pleasure, and to the best of our knowledge,
there are no studies in the literature that examine the association between these factors.
This study aims to determine the association between hot flashes, sexual satisfaction,

and quality of life among menopausal women.
Material and Methods
Population and Sample

The population of this cross-sectional study consisted of menopausal women aged 45
years and above who lived in a city in the Eastern Anatolian Region of Turkey and could
complete an online questionnaire form. The study sample was calculated per the
sampling method for an unknown population (5% deviation, 95% confidence) with the
smallest sample size of 384. The snowball sampling method was used to collect the study
data. As people avoided responding to questions about sexuality in face-to-face
interviews, online questionnaires were preferred, and 492 women who completed the

online questionnaire form were included in the study.
Inclusion Criteria

The study included menopausal women aged 45 years and above with no visual

impairments or severe mental problems, who were open to cooperation and could
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complete an online form. To determine these criteria, the statements of the participants

were taken into consideration.
Data Collection Tools

The data collection tools used in the study were the personal data form prepared by the
researchers, the Menopause-Specific Hot Flash Scale, the Menopause-Specific Quality of

Life Questionnaire, and the Sexual Satisfaction Scale for Women.

Personal data form: This form was developed by the researchers. It comprises 11 items

regarding specific characteristics such as age, height, weight, and income status.

The Menopause-Specific Hot Flash Scale (HFRDIS): The original scale was
developed by Carpenter (2001). The Turkish validity and reliability study of the 10-item
scale was performed by Disli and Sahin (2022)*7. Each item on the scale is rated from o
to 10. During the scoring phase, women are requested to evaluate their status of being
affected by hot flashes considering the experiences within the last two weeks. The total
score is obtained by summing scores from all of the items. Higher scores indicate higher
interference levels due to hot flashes. The Cronbach alpha value of the original scale is
0.96. This value was detected to be 0.90 in the Turkish adaptation study. In the present
study, the Cronbach alpha value was 0.91.

The Menopause-Specific Quality of Life Questionnaire (MENQOL): The scale
was developed by Lewis, Hilditch, and Wong (2005)8. The validity and reliability study
of the MENQOL was performed by Kharbouch and Sahin (2007). The questionnaire is
also used to evaluate the severity and existence of menopause symptoms. The
MENQOL is a 29-item Likert-type scale. This tool was adapted to Turkish by performing
relevant validity and reliability studies. Each item in the questionnaire is rated between
0 and 6. The scores of the domains are calculated by summing the scores for the items in
the field, and higher total scores from the questionnaire indicate more severe complaints.
The questionnaire consists of four domains, vasomotor, psychosocial, physical, and
sexual. The Cronbach's alpha value was between 0.73 and 0.88 in the Turkish adaptation
(vasomotor domain a=0.73, psychosocial domain a=0.84, physical domain a=0.88,
sexual domain a=0.84). However, in this study, the alpha value was between 0.86 and
0.93 (vasomotor domain a=0.86, psychosocial domain a = 0.90, physical domain a =

0.93, sexual domain a=0.887).

The Sexual Satisfaction Scale for Women (SSS-W): The scale, developed by
Meston and Trapnell in 2005, is a Likert-type tool rated from 1 to 52°. The Turkish
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adaptation study of this 30-item scale was performed by Abali Cetin and Aslan (2018)2.
The scale consists of five domains: contentment, communication, compatibility,
relational concern, and personal concern. The original scale has an acceptable internal
consistency (Cronbach a > 0.74). In the present study, the Cronbach a value was detected

as 0.91.
Data Analysis

The obtained data were analyzed with the SPSS 24 software. Descriptive data are shown
as mean, standard deviation, median (min-max), percentage, and numbers. The normal
distribution of the data was examined by skewness and kurtosis. To compare the scores
from the scale and the domains according to variables, independent samples T-test was
used in paired groups, one of the parametric test techniques, and one-way variance
analysis (ANOVA) was used to compare more than two groups. Furthermore, the Tukey
test, one of the post-hoc tests, was used to determine which groups caused the
variation2223, The Pearson correlation analysis assessed the relationship between the
Menopause-Specific Hot Flash Scale, the Menopause-Specific Quality of Life
Questionnaire, and the Sexual Satisfaction Scale for Women. In the present study, a weak
or low correlation (r = 0-0.29), a moderate correlation (r = 0.30-0.64), a strong
correlation (r = 0.65-0.84), and a very strong correlation (r = 0.85-1.0) were taken as a

reference when calculating the power of correlation2+.
Results

Table 1 shows the demographic characteristics of the women. They were mainly within
the 45-49 age group (49.2%), and the majority had an educational level of primary
school or below (61.4%) (Table 1).

Table 1. Demographic characteristics of the women (n:492)

Variables Number (n=492) | %
Age
45-49 242 49.2
50-54 144 29.3
55 and over 106 21.5
Educational level
Primary school or less 302 61.4
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High school 127 25.8

University or above 63 12.8
Family type

Nucleus 341 69.3

Extended 151 30.7
Employment status

Employed 74 15.0

Unemployed 382 77.6

Retired 36 7.3

Perceived income status

Low 182 37.0
Moderate 251 51.0
Good 59 12.0

Place of residence

Village 102 20.7
District 144 29.3
City 246 50.0

Existence of chronic diseases

Yes 228 46.3

No 264 53.7
Status of smoking

Smoking 103 20.9

Non-smoking 389 79.1

The mode of menopause

Natural 443 90.0

Surgical 49 10.0

Table 2 presents the participants' mean scores from the Menopause-Specific Hot Flash
Scale, the Menopause-Specific Quality of Life Questionnaire, and the Sexual Satisfaction

Scale for Women. The mean score of the women from the Menopause-Specific Hot Flash
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Scale was 5.25+2.00. The participants’ mean score from the Menopause-Specific Quality
of Life Questionnaire was 3.62 + 1.15. The women's mean score from the Sexual

Satisfaction Scale for Women was 76.63+13.00 (Table 2).

Table 2. The mean scores that the women received from the scales (n:492)

The number of Min- Mean *
items max SD
The Menopause-Specific Hot Flash Scale 10 0-9.8 5.25 + 2.00
The Menopause-Specific Quality of Life 29 0-6 3.62 + 1.15
Questionnaire
Vasomotor domain 3 0-6 3.81+1.48
Psychosocial domain 7 0-6 3.44 £ 1.34
Physical domain 16 0-6 3.69 + 1.19
Sexual domain 3 0-6 3.43 = 1.50
The Sexual Satisfaction Scale for Women 30 34-119 76.63 £
13.00
Satisfaction 6 6-29 17.56 + 3.75
Communication 6 6-30 18.69 +
4.18
Compatibility 6 6-30 20.32 +
4.37
Relational Concern 6 6-30 20.27 +
4.85
Personal Concern 6 8-30 20.05 +
4.50

When the women’s mean total and domain scores from the Menopause-Specific Hot
Flash Scale (HFRDIS), the Menopause-Specific Quality of Life Questionnaire
(MENQOL), and the Sexual Satisfaction Scale for Women (SSS-W) were examined
according to specific variables in Table 3, the mean scores of the women aged 50-54 years
from the SSS-W were significantly higher than those aged 55 years and above. No
significant differences were detected regarding the age groups in scores from the
HFRDIS and the MENQOL (p>0.05).
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As for educational level, the mean scores of high school graduates from the MENQOL,
the psychosocial domain, and the sexual domain were significantly higher than those
with an educational level of university or above. In the communication domain of the
SSS-W, the women with an educational level of university or above had significantly
higher mean scores than those with primary school or lower education (p<0.05). No
significant differences in scores from the HFRDIS regarding educational level (p>0.05)

were found.

As for the mode of menopause, the women with natural menopause had higher mean
scores from the MENQOL, the vasomotor domain, the psychosocial domain, and the
physical domain than those with surgical menopause (p<0.01). No significant differences
were detected regarding the mode of menopause in scores from the HFRDIS, the SSS-

W, and the domains (p>0.05).

Table 3. The comparison of the women’s mean total and domain scores from HFRDIS,
MENQOL, and SSS-W according to certain variables (n: 492)

Scales Variables
Mean | SD F P Tukey
Age
HFRDIS 45-49 5.28 1.97
50-54 5.29 1.98 | 0.224 | 0.799
55 and above 5.14 2.10
MENQOL 45-49 3.67 1.15
50-54 3.52 1.05 .608 .498
55 and above 3.62 1.27
SSS-wW 45-492 76.98 | 12.64
50-54P 78.15 | 12.60 | 3.648 | .027* b>c¢
55 and above® 73.78 | 14.00
Satisfaction 45-492 17.87 | 3.75
50-54P 17.72 | 3.48 | 4.077 | .018* a>c
55 and above® 16.66 | 3.97
Communication 45-492 19.08 4.17
50-54P 18.84 4.12 | 4.803 | .009** a>c
55 and above® 17.60 4.15
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Educational level Mean | SD F P Tukey
MENQOL Primary school or below?2 3.60 1.19
High schoolP 3.79 1.03 | 3.366 | .035* b>c
University or above¢ 3.33 1.12
Psychosocial domain | Primary school or below? 3.42 1.34
High schoolb 3.63 1.22 | 3.077 | .047* b>c¢
University or abovec 3.12 1.52
Sexual domain Primary school or below? 3.31 1.54
High schoolb 3.75 1.31 | 4.034 | .018* b>c¢
University or abovec 3.37 1.61
SSS-W Primary school or below? 75.84 | 11.84
High schoolP 76.80 | 12.92 | 2.792 .062
University or abovec 80.07 | 17.43
Communication Primary school or below? 18.40 | 4.02
High schoolP 18.74 | 3.94 | 3.766 | .024* c>a
University or abovec 19.98 | 5.16
The mode of menopause
MENQOL Natural? 4.13 1.09
3.310 | .001** | a>Db
Surgicalb 3.56 1.14
Vasomotor domain Naturala 4.44 1.47
3.140 | .002** | a>Db
Surgicalb 3.74 1.46
Psychosocial domain | Natural2 3.95 1.50
2.860 | .004%** | a>Db
Surgical® 3.38 1.31
Physical domain Natural? 4.20 1.08
3.207 | .001** | a>b
Surgicalb 3.63 1.18

ANOVA ("F") was used for the analyses, and t-test ("t") was used for independent
samples. *p<0.05, **p<0.01

When the association between the Menopause-Specific Hot Flash Scale, the Menopause-
Specific Quality of Life Questionnaire, and the Sexual Satisfaction Scale for Women was
examined in Table 4, a strong positive significant association was found between the

HFRDIS and the MENQOL (r=.694, p<0.000). A weak negative significant association
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was detected between the HFRDIS and the SSS-W (r=-.189, p<0.000). A weak negative
significant association was found between the MENQOL and the SSS-W (r=-.291,
Pp<0.000) (Table 4). According to the findings, as women are affected by hot flashes, their
quality of life is affected in a parallel way. Complaints about hot flashes and quality of life

negatively affect sexual satisfaction.

Table 4. The association between HFRDIS, MENQOL, and SSS-W (n: 492)

Vasomotor | Psychosocial | Physical | Sexual | SSS- i i L ... |Relational | Personal
Scales HFRDIS | MENQOL i i i i Satisfaction | Communication | Compatibility
domain domain | domain [domain| W Concern |Concern
HFRDIS 1
MENQOL .694™ 1
Vasomotor
. .628" 735" 1
domain
Psychosocial
X 687" .882" 643" 1
domain
Physical domain 615" .964™ 627" 763" 1
Sexual domain .488™ 771 4717 597" 710" 1
SSS-w -.189™ -.201™ -.160" -.319" -.235" | -.344™ 1
Satisfaction -.161" -.258" -.149™ -.257" -.213" | -.334" [.740"" 1
Communication -.075 -.157"" -.030 -.190™ -.132" | -.181" |.753™ 474" 1
Compatibility -.001" -.176" -.066 -.225" -.124" | -.247" |.796" 410" 458" 1
Relational
-.202" -.269™ -.225™ -.275" -.223" | -.256™ |.759™ .404™ .404™ 568" 1
Concern
Personal 2% % 3% ey *x % s . % #% *x
-.269 -.303 -.230 -.302 -.255 -.313" |.720 455 .343 465 722 1
Concern

Pearson correlation analysis was used. *p<0.05, **p<0.01
Discussion
Menopause-Specific Hot Flashes

Changes in vasomotor problems may occur in menopausal women with increasing age.
In this study, the mean score of the women from the HFRDIS was at a moderate level.
Similar findings were reported in the current literature42s. No significant association
was detected between the HFRDIS and age in this study. To support this finding, Sun et
al. (2018) reported that the most disturbing problem at the onset of the premenopausal
period was vasomotor problems. Also, such complaints changed with menopause, and

this change was independent of age2s.
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Menopause-Specific Quality of Life

In this study, the mean MENQOL score of the participants was at a moderate level, and
the mean scores found in the existing studies for the MENQOL and the domains were

similar to the present study*4:26,

Though menopausal symptoms vary from one woman to another, they may start
approximately at ages 40-45 and last for 15-20 years. This may suggest that changes in
quality of life are based on age, but no significant association was found between age and
the MENQOL in the present study. Sun et al. (2018) reported that quality of life gradually
decreases from the beginning of the premenopausal period till the end of the
postmenopausal period, yet menopause affects the quality of life independently of age=s.
This finding overlaps with our study, suggesting that controlling the disturbing
symptoms of menopause in women may increase their quality of life independently of

age.

According to the existing studies, educational level is related to the MENQOL score,
stating that the higher the education level, the higher quality of life2728. In the present
study, the participants with a high school education had higher MENQOL scores than
those with a university education. This may be explained by the fact that women with a
higher educational level can more easily access information and health services related
to the management of menopause. The existing studies support this notion, showing that
the information level of women as to menopause positively affects their quality of

life27.29.30,

In cases of some specific diseases, women's ovaries may be removed, which causes them
to undergo surgical menopause. This unnatural mode of menopause may adversely affect
the quality of life of women. Similarly, the MENQOL scores of women who had surgical
menopause were lower than those of women who had natural menopause in the present
study. It is suggested that this is because women who have surgical menopause
experience menopause directly without having the premenopausal transition.
Furthermore, it is related to their perspective on surgical menopause. A study comparing
surgical and natural menopause reported that women who have natural menopause
regard menopause as a stage of life, while those who have surgical menopause view it as

the loss of sexualitys:.
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Sexual Satisfaction during Menopause

In this study, the SSS-W score of the participants was found to be slightly above the
average. Another study carried out in Turkey also reported moderate-level sexual quality
of life, which confirms our findings*°. The period in which women are the most sexually
active is the period of sexual maturity, and with increasing age, there may be declines in
sexual activity due to menopause’. In our study, women aged 55 years and above had
significantly lower SSS-W scores than those aged 50-54. Though it varies from one
woman to another, women mostly undergo menopause between 45 and 55 years of age,
and the postmenopausal period occurs after 55 years of age2¢. In this regard, it can be
said that postmenopausal women had lower scores from the SSS-W. Sun et al. (2018)
reported that sexual scores are related to the postmenopausal period, and the quality of
life in the sexual health domain gradually decreases in the postmenopausal period, which
supports our findings?s. Therefore, health services must be improved to enhance the

sexual health of women in this period.
Hot Flashes and Sexual Satisfaction

Although it was reported that hot flashes might result in sexual disharmony and a decline
in sexual desire®32, our study found a weak association between the HFRDIS and the SSS-
W. Sun et al. (2018) reported that hot flashes mostly peak at the onset of the
premenopausal period, while sexual symptoms primarily increase towards the end of the
postmenopausal period=s. These findings indicate that hot flashes and sexual satisfaction

do not have a strong association, which is consistent with the literature.
Hot Flashes and Quality of Life

Hot flashes may overwhelm menopausal women, affecting their quality of lifess. The
present study revealed a strong positive association between the HFRDIS and the
MENQOL. The existing studies also confirm this finding29-32:33, In line with this, it is
considered that interventions aiming to address the hot flashes of menopausal women

will also improve their quality of life.
Sexual Satisfaction and Quality of Life

The existing literature reports that the sexual symptoms of menopause affect the quality
of life among women'29:34:35, Cea Garcia et al. (2022) reported a positive reciprocal
relationship between women’s quality of life and their sexual life scores, stating that

lower scores of sexual life also decrease quality of life postmenopausal state affects sexual
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functions negatively™. In a study carried out with menopausal women in Turkey, a
positive association was found between multiple sexual dysfunctions and the perceived
severity of menopause symptoms3. Nazarpour et al. (2018), who reached a similar
conclusion, reported that each increase in the severity of menopause symptoms
increased the likelihood of sexual dysfunction by 9.6%9. However, the present study
observed a weak relationship between the SSS-W and the MENQOL. This may have been
because premenopausal women were also included in the study sample, while the sample
consisted of postmenopausal women in other studies. The current studies report that the
sexual symptoms of menopause mainly occur in the postmenopausal period2534, which

supports this notion.
Conclusion

The women who took part in this study had moderate levels of hot flashes problems and
menopause-specific quality of life, and their sexual satisfaction levels were slightly above
the average level. It was revealed that as the complaints about hot flashes increased, so
did the complaints about the quality of life. Furthermore, complaints about hot flashes
and quality of life negatively affected sexual satisfaction. Accordingly, it is recommended
that more efforts be spent to control hot flash symptoms and thus increase the quality of
life. Conducting the study in a single center is a limitation of the study, and multicenter
studies on the scale are recommended. It may also be suggested that future studies assess
sexual satisfaction separately for periods of premenopause, perimenopause, and

postmenopause.
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Universite Ogrencilerinde Gece Yeme Sendromu, Uyku Kalitesi ve

Kronotip Arasindaki iliskinin Degerlendirilmesi*

Hiirmet KUCUKKATIRCI BAYKAN™, Gaye SABAN**, Seda GECGEL"***

Oz
Amacgc: Bu ¢alisma; iiniversite 6grencilerinde gece yeme sendromu, uyku kalitesi ve kronotip arasindaki

iligkiyi degerlendirmek amaciyla gerceklestirilmistir.

Yontem: Kesitsel tipte planlanan caligma, 2022 yii Nisan ile Haziran aylar1 arasinda Kapadokya
Universitesinde 6grenim goren ve calismaya katilmay: goniillii olarak kabul eden 570 (429 kiz, 141 erkek)
ogrenci ile yiirtitiilmistiir. Calismada 6grencilerin sosyodemografik 6zellikleri, antropometrik ol¢iimleri,
uyku kaliteleri, kronotipleri, gece yeme durumlari ve besin tiiketim sikliklar1 incelenmistir. Uyku kalitesi
“Pittsburgh Uyku Kalitesi (PUKI)”, kronotip “Morningness-Eveningness Questionnaire (MEQ)” 6lcegi ile,

gece yeme sendromu ise “Gece Yeme Anketi (GYA)” ile degerlendirilmistir.

Bulgular: Calismaya katilan 6grencilerin yas ortalamasi 21,20+1,34 yildir. Ogrencilerin PUKI puam
ortancas1 7 (1-17)’dir. PUKI simiflandirmasina gére 6grencilerin %60,5’inin (n=345) uyku kalitesi kotii,
%39,5'inin (n=225) uyku Kkalitesi iyidir. Ogrencilerin MEQ puan ortancasi 53 (20-80)dir. Kronotip
siniflandirmasina gore katihmeilarin %24,9’'u (n=142) aksamcil, %67,2’si (n=383) ara ve %7,9'u (n=45)
sabahcil tiptir. Ogrencilerin GYA’dan aldiklar1 puan ortancas1 27 (12-42)'dir. Katihmeilarin %82,8’inde
(n=472) gece yeme sendromu bulunurken, %17,2’sinde (n=98) gece yeme sendromu bulunmamaktadir.
PUKI ile MEQ arasinda negatif yonde, anlamli (r=-0,136, p<0,05); PUKI ile GYA arasinda pozitif yonde,
anlamh (r=0,380, p<0,001); GYA ile MEQ arasinda negatif yonde, anlaml iligki saptanmistir (r=-0,118,
Pp<0,05).

Sonug: Sonug olarak, 6grencilerin uyku kaliteleri diistiikge kronotipleri aksamcil tipe ge¢gmekte aksamcil

kronotipe sahip oOgrencilerde ise gece yeme sendromu daha sik gortilmektedir. Bu dongii siklikla

tekrarlanmakta bireysel ve halk saghgi bazinda bircok saghk riskini de beraberinde getirmektedir.
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Farkindalik ve bilgilendirme calismalarinin bu sorunun Oniine gecilmesinde 6nemli bir unsur oldugu

diisiiniilmektedir.
Anahtar Sozciikler: Gece yeme sendromu, kronotip, uyku kalitesi, iiniversite 6grencileri.

Evaluation of the Relationship between Night Eating Syndrome, Sleep Quality, and
Chronotype in University Students

Abstract

Aim: This study was conducted to evaluate the relationship between night eating syndrome (NES), sleep

quality, and chronotype in university students.

Method: This cross-sectional study was conducted with 570 students (429 girls and 141 boys) who were
studying at Cappadocia University between April and June 2022 and who voluntarily accepted to participate
in the study. The students' sociodemographic characteristics, anthropometric measurements, sleep quality,
chronotypes, night eating status, and food consumption frequencies were analyzed. Sleep quality was
assessed with the Pittsburgh Sleep Quality Index (PSQI), chronotype was assessed with the Morningness-
Eveningness Questionnaire (MEQ), and NES was assessed with the Night Eating Questionnaire (NEQ).

Results: The mean age of the students participating in the study was 21.20+1.34 years. The median PSQI
score of the students was 7 (1-17). According to the PSQI, 60.5% (n=345) of the students had poor sleep
quality and 39.5% (n=225) had good sleep quality. The median MEQ score of the students was 53 (20-80).
According to the MEQ, 24.9% (n=142) of the participants were evening, 67.2% (n=383) intermediate, and
7.9% (n=45) morning type. The median score of the students in the NEQ was 27 (12-42). Among the
participants, 82.8% (n=472) had NES, and 17.2% (n=98) did not have NES. There was a significant, negative
correlation between PSQI and MEQ (r=-0.136, p<0.05); a significant, positive correlation between PSQI and
NEQ (r=0.380, p<0.001); and a significant, negative correlation between NEQ and MEQ (r=-0.118, p<0.05).

Conclusion: In conclusion, as the students' sleep quality decreases, their chronotype shifts to the evening
type, and the NES is more common in students with the evening chronotype. This cycle brings with it many
individual and public health risks. Awareness and information activities are thought to be important

elements in preventing this problem.

Keywords: Night eating syndrome, chronotype, sleep quality, university students.

Giris

Insan psikolojik, biyolojik, sosyal ve kiiltiirel gereksinimleri olan bir varhiktir ve yasamini
siirdiirebilmesi i¢in bahsedilen bu temel gereksinimlerini kargilamahdir. Uyku, bu ana
ihtiyaclarin baginda gelmektedir. Uyku; belli bir siire ve periyotta bireyin duyusal
uyaranlarla uyandirilabildigi gecici bilingsizlik hali olarak tamimlanmaktadir.
Organizmanin dinlenmesini saglayan bir hareketsizlik durumu olmasiyla birlikte ayn

zamanda tiim viicudu hayata yeniden hazirlayan bir yenilenme donemidir®2.
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Kaliteli uyku kisilerin kendilerini dinamik hissetmesini ve giine hazir olmasim saglayan
bir unsurdur. Uyku kalitesinin bir gecedeki uyanma sayisi, uyku siiresi, uykuya dalma
siiresi gibi niceliksel; uykunun dinlendirici olmas1 ve derinligi gibi niteliksel yonleri
bulunmaktadir. Uyku kalitesi; is, sosyal yasam, cevresel faktorler, yasam tarzi, ekonomik
durum ve saghk durumu gibi faktorlerden etkilenebilmektedir. Ilac kullanimu, fizyolojik
ve ruhsal hastaliklar, kafein iceren igecek ve besinlerin fazla tiiketimi, stres maruziyeti ve
anksiyete uyku diizenini bozabilmekte ve uyku kalitesinde diislise sebep olmaktadir.
Uyku kalitesinde bozulma sonucunda emosyonel degiskenlik, zaman dikkat ve/veya
bellek bozukluklari, varsani ve sanrilar goriilebilmekte bu durumla baglantili olarak
kisilerin sosyal ve calisma yasami, genel saglik ve ekonomik durumlari

etkilenebilmektedir-3.

Uyku ile iligkili siirecler, homeostatik mekanizmalar ve sirkadiyen ritim tarafindan
diizenlenmektedir. Sirkadiyen ritim, organizmanin yaklasik bir giinliik fizyolojik ve
biyolojik siireclerindeki degisimleri ifade etmektedir. Uyku ve uyanmiklik dongiisii,
insandaki en belirgin sirkadiyen ritimdir ve dis etkenlerden etkilenmektedir. Sirkadiyen
ritmin bireysel bazli farkliliklar1 ifade edilirken kronotip ifadesi kullamlmaktadir.
Kendini tekrarlayan ogeleri bireysel bazda inceleyen kronotip, bireylerin sirkadiyen
ritmindeki evrelerini yansitir ve bu evreler kisinin fiziksel fonksiyonlarinin, hormon
seviyelerinin, viicut 1s1s1n1n, biligsel yetilerinin, yeme ve uyku diizenlerinin giiniin hangi
zamaninda daha aktif oldugunu gosterir. Insanlar; uyuma ve uyanik kalma siiresi, viicut
15151, kortizol ve melotonin salgilama zamamni gibi biyolojik ve davranis faz ritimlerindeki
farkliliklar1 acisindan farkli kronotiplere sahiptir. Giin iginde fiziksel ve zihinsel
performansin maksimuma ulastig1 saatlere gore bireylerin kronotipi; “morningness
(sabahlihik ya da sabahcil)” ve “eveningness (aksamlilik ya da aksamcil)” ya da
“intermediate (ara)” tip olarak siniflandirilmaktadir. Sabah ve aksam aktif tipine
uymayanlar ise intermediate (ara) tip olarak siiflandirilmaktadir. Bu baglamda
kronotipin kisilerin uyku aligkanliklari ile ilgili oldugu soylenebilir. Sabahcil tipe sahip
olan bireyler; aksam kolaylikla yataga gidebilen, fiziksel ve mental agidan kendilerini
sabahlar1 daha iyi hisseden ve bu saatlerde aktif olmayi tercih eden bireylerdir. Aksamecil
tipe sahip bireyler; sabahlar1 uyanmakta zorlanan, aksam saatlerinde kendini daha iyi

hisseden ve giiniin gec saatlerinde aktif olmay1 daha ¢ok tercih eden bireylerdir+s.

Literatiirdeki calismalar, aksamcil bireylerin sabahgil bireylere kiyasla uyku bozukluklar:
ve yeme davranisi bozukluklar1 gibi yasam kalitesini diisliren komorbiditeler

bakimindan sabahgil bireylere kiyasla daha riskli grupta yer aldigim1 gostermektedir¢-8.
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Gece yeme sendromu (GYS), aksamcil kronotipe sahip bireylerde siklikla karsilasilan
yeme davranisi bozukluklarindan biridir9. Gece yeme sendromu, ilk kez 1955 yilinda
Stunkard ve arkadaslar1 tarafindan, agirhk kaybina direncli obez hastalarda, obeziteye
neden oldugu diisiiniilen, sabah anoreksisi, aksam hiperfajisi ve insomnia ile karakterize

Kklinik bir rahatsizlik olarak tanimlanmistirte.

Universite donemi; uyku bozukluklarinin yaygin goriildiigii, sagliksiz besin secimleri ve
yeme davranist bozukluklarina egilimin arttigi saghk agisindan oldukga kritik bir
donemdirt. Gelecegin yetiskin popiilasyonunu olusturan tiniversite 6grencilere yonelik
saptama caligmalarinda bulunmak ise saglik risklerini 6nlemeye yonelik atilacak 6nemli
adimlar arasinda yer almaktadir. Bu ¢calismada, liniversite 6grencilerinde GYS ile uyku
kalitesi ve kronotip arasindaki iligkiyi saptayarak literatiire katkida bulunmak

amaclanmistir.
Gerec ve Yontem

Calismanin etik kurul onayi, 28.03.2022 tarihinde Kapadokya Universitesi Bilimsel

Arastirma ve Yayin Etigi Kurulundan (onay no: ETK.FR.013) alinmistir.

Cahsmanin Yeri, Zamam ve Orneklem Secimi: Kesitsel olarak planlanan bu
calisma, 2022 yih Nisan ve Haziran aylar arasinda, Kapadokya Universitesi 1, 2, ve 3.
siniflarinda 6grenim goren ve calismaya katilmayi goniillii olarak kabul eden 570 6grenci
ile yliriitiilmistiir. Calismaya 18-25 yas araliginda, saglikhi erkek ve kiz 6grenciler dahil
edilmistir. 25 yasin ilizerinde olan, diyet programi uygulayan, herhangi bir kronik
hastalik tanisi olan, gebelik ve laktasyon doneminde olan, diizenli olarak ila¢ ve besin
destegi kullanan Ogrenciler calismadan dislanmistir. Bunlara ek olarak, calisma
verilerini etkilememesi agisindan uyumadan hemen 6nce bilgisayar veya telefon basinda
vakit geciren ve kafeinli icecek tiiketen bireyler de calismadan dislanmistir. Kafeinin
tiiketiminden itibaren 15-120 dakika icerisinde kanda pik yapmasi sebebiyle uyumadan

once kafeinli icecek tiiketimi acisindan uykudan 6nceki son bir saat sorgulanmigtir:2.

Orneklem biiyiikliigiinii hesaplamada Power & Sample Size (PASS 11) paket programi
kullanmilmigtir. Minimum % 9o giic ile Tip I hata 0,05; Tip IT hata 0,20 olarak alindiginda,
en az 362 6grencinin ¢alismaya dahil edilmesi gerektigi hesaplanmis ancak eksik veriler
olabilecegi diislincesi ve calismanin giiciinii minimum %95’e cikarmak amaciyla 500
ogrencinin calismaya alinmasi kararlagtirilmigtir. Calismaya katilmaya goniillii 6grenci

sayisinin yiksek olmasi sebebiyle calisma 570 6grenci ile tamamlanmistir. Calisma
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tamamlandiginda yeniden gii¢c hesaplanmis ve Tip I hata 0,05; Tip II hata 0,002 olarak

alindiginda calismanin giicii %99,8 olarak saptanmistir.

Calismanin Genel Plani: Calismanin baslangicinda, ogrencilere calisma hakkinda
bilgi verildikten sonra, sosyodemografik veri formu, katilimci bilgilendirme onam formu,
gece yeme anketi, sirkadiyen ritmi degerlendirmek icin Morningness-Eveningness
Questionnaire (MEQ), uyku kalitesini degerlendirmek icin Pittsburgh Uyku Kalite
Indeksi (PUKTI) 6lcekleri ve besin tiiketim sikhigi formu uygulanmustir. Ogrenciler ile yiiz
ylize goriisiilmiis ve elde edilen veriler arastirmacilar tarafindan kaydedilmistir.
Ogrencilerin; viicut agirhg (kg), boy uzunlugu (cm), boyun, bel ve kalca cevreleri (cm)

gibi antropometrik dl¢iimleri alinmig ve arastirmacilar tarafindan kaydedilmistir.
Verilerin Toplanmasi

Sosyodemografik Veri Formu: Katiimcilarin sosyodemografik o6zelliklerini
saptamak adina katilimcilara ¢coktan se¢meli ve acik uclu 17 sorudan olusan anket formu

uygulanmistir.

Pittsburgh Uyku Kalitesi indeksi (PUKI): Pittsburgh uyku kalitesi indeksi, bir
aylik zaman diliminde bireyin uyku kalitesi ve problemlerini saptayan bir olcektir.
Kisinin PUKI puaninin bes ve altinda olmasi uyku kalitesinin “iyi”, besin iizerinde olmas1

ise uyku kalitesinin “kotii” oldugu anlamina gelmektedirs.

Morningness-Eveningness Questionnaire (MEQ) Olcegi: Morningness-
Eveningness Questionnaire (MEQ) olgegi, Horne ve Ostberg tarafindan sirkadiyen
ritim degisikliklerini degerlendirmek icin gelistirilen bir 6lcektir. Agargiin ve ark. (2007)
tarafindan Tiirkceye uyarlanmistir. Olcek toplamda 19 sorudan olusmaktadir. Olcekten
alinan toplam puan 16-41 araliginda ise bireyin kronotipi aksamcil, 42-58 araliginda ise

ara, 59-86 araliginda ise sabahcil seklinde yorum yapilmaktadir?s.

Gece Yeme Anketi: Gece yeme anketi, 2008 yilinda Allison ve ark.* tarafindan
gelistirilen 2014 yilindan Atasoy ve arkadaglari tarafindan iilkemizde gecerlilik ve
giivenilirligi yapilan 14 sorudan olusan bir tarama anketidir. Anketten alinabilecek puan

0-52 araligindadir. 25 ve iizerindeki puanlar gece yeme bozukluguna isaret etmektedir'.

Antropometrik Olciimler: Ogrencilerin antropometrik olciimleri arastirmacilar
tarafindan teknigine uygun olarak alinmustir. Olciimler gerceklestirilirken 6grencilerden
iizerlerinde oOlglimii engelleyebilecek esya ve/veya giysileri ¢ikarmalar1 istenmigtir.

Olciimler kilogram (kg) olarak ve 0,1 kg duyarhlikla kaydedilmistir:s.
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Besin Tiiketim Sikligi Formu: Calismaya katilan ogrencilerin genel beslenme
aliskanliklar1 hakkinda bilgi sahibi olmak i¢in besin tiiketim siklig1 formu kullamlmistir.
Besin tiiketim sikligi formu, hazirlayan kisinin amacina gore farkli olarak
hazirlanabilmektedir®. Calismada kullanilan besin tiiketim siklig1 formu toplam 13 besin

maddesini icermektedir.
Verilerin Istatistiksel Analizi

Veriler SPSS 22.0 (Statistical Package for the Social Sciences, NY, USA) istatistik paket
programi ile bilgisayar ortaminda analiz edilmistir. Verilerin normal dagilima uygunlugu
Shapiro-Wilk normallik testi ile test edilmistir. Veriler say1 (n), ytizde (%), ortalama (X),
standart sapma (£SS), medyan (X), alt ve {ist degerler ile ifade edilmistir. Normal
dagillma wuygunluk gosteren bagimsiz iki grubun degiskenleri t-testi ile
karsilagtirnlmigtir. Normal dagilima uygunluk gostermeyen bagimsiz iki grubun
degiskenleri ise Mann-Whitney U testi ile test edilmistir2e. Gece yeme sendromu, uyku
kalitesi ve kronotip arasindaki iliski Spearmen korelasyon analizi ile degerlendirilmistir.

Pp<0,05 degeri ve %95 giiven aralig istatistiksel olarak anlamh kabul edilmistir.
Bulgular

Bu calisma Kapadokya Universitesi'nde 6grenim goren 570 6grenci (141 erkek ve 429 kiz)

ile gerceklestirilmistir. Ogrencilerin yas ortalamasi 21,20+1,34 y1l olarak hesaplanmistir.

Tablo 1. Katihmecilarin sosyodemografik 6zelliklerinin ve sigara-alkol kullanim

durumlarimin degerlendirilmesi

Toplam (n=570)
Ortalama + Standart Sapma

Yas (y1l) 21,20 + 1,34
Cinsiyet n /(%)
Erkek 141 / (%24,7)
Kiz 429 / (%75,3)
Egitim Yih n /(%)
1.S1mf 253 / (%44,3)
2.Smf 257 / (%45,0)
3.Smuf 60 / (%1,0)
Medeni Durumu n /(%)
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Bekar 564 / (%98,9)
Evli 6/ (%1,1)
Yasadig: yer n /(%)
Yurt 226 / (%39,6)
Ogrenci evi 220 / (%38,6)
Ailesi ile birlikte 124 / (%21,8)
Calisma durumu n /(%)
Calistyor 39 /(%6,8)
Calismiyor 531/ (%93,2)

Sigara Kullanim1

n /(%)

Evet 203 / (%35,6)
Hayir 367/ (%64,4)
Alkol Kullanimi n /(%)

Evet 154 / (%27,0)
Hayir 416 / (%73,0)

Tablo 1’de katilimeilarin sosyodemografik ozellikleri ve sigara-alkol kullanim durumlar:
ozetlenmistir. Katihmcilarin  %75,3 0 (n=429) kiz, %24,7'si (n=141) erkektir.
Katihmcilarin %6,8’i (n=39) calismaktadir. Calisan katilimecilarin ise giinde ortalama
7,35+3,09 saat calistigi saptanmistir. Katilimeillarin  %35,6’s1  (n=203) sigara
kullanmaktadir. Sigara kullanan katihmecilarin giinde ortalama 12,26+8,27 adet sigara
kullandig1 hesaplanmistir. Katilimeilarin %27,0'1 (n=154) alkol tiiketmektedir. Alkol
tlirleri icerisinde katilimecilar tarafindan en ¢ok tercih edilen alkol tiiriiniin %44,21 orani
ile bira, en az tercih edilen alkol tiiriiniin %12,80 orani ile raki veya votka oldugu
saptanmigtir. Katilmcilarin bira tiiketim sikhigimin haftada bir oldugu ve tiiketim

miktarlarinin bir sise (ortalama 500 ml) oldugu saptanmaistir.
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Tablo 2. Katilimcilarin antropometrik 6l¢timlerinin degerlendirilmesi

Toplam (n=570) Kiz (n=429) Erkek (n=141)
Antropometrik X (Alt-Ust) X (Alt-Ust) X (Alt-Ust) p*
Olciimler
Viicut agirhg (kg) 62,00 (40,00-130,00) 59,00 (40,00-120,00) 77,00 (51,00 130,00) <0,001
Beden kiitle indeksi 22,03 (15,24-42,52) 22,20 (15,24-42,52) 24,09 (17,08-36,01) <0,001
(kg/m2)
Boyun ¢evresi (cm) 32,00 (25,00-50,00) 31,00 (25,00-40,00) 35,00 (29,00-50,00) <0,001
Bel gevresi (cm) 72,00 (50,00-160,00) 70,00 (50,00-140,00) 82,00 (62,00-160,00) <0,001
Kalca gevresi (cm) 95,00 (72,00-190,00) 94,00 (772,00-140,00) 99,00 (75,00-190,00) <0,001
Bel/kalca orani 0,75 (0,45-1,15) 0,70 (0,57-1,15) 0,83 (0,45-1,14) <0,001
Bel/Boy orani 0,42 (0,31-0,84) 0,42 (0,31-0,62) 0,45 (0,34-0,84) <0,001

*Mann-Whitney U testi

Katilimeilarin antropometrik 6l¢timlerine ait degerler Tablo 2’de gosterilmistir.

Tablo 3. Katihmcilarin PUKI, MEQ ve GYA puanlarina ait verilerin degerlendirilmesi

. Toplam (n=570) Kiz (n=429) Erkek (n=141)
Olcekler p*

X (Alt-Ust) X (Alt-Ust) X (Alt-Ust)
PUKI 7 (1-17) 7 (1-17) 7 (3-15) 0,072
MEQ 53 (20-80) 37 (20-41) 60 (42-80) 0,048
GYA 27 (12-42) 29 (15-42) 25 (12-38) 0,037

n (%) n (%) n (%) p**
PUKI
0-5 (Uyku kalitesi iyi) 225 (%36,5) 170 (%39,6) 55 (%39,0)
5-21 (Uyku kalitesi kotii) 345 (%60,5) 259 (%60,4) 86 (%61,0) 0,067
MEQ n (%) n (%) n (%)
59-86 (Sabahcil) 45 (%7,9) 39 (%9,1) 6 (%4,3) <0,001
42-58 (Ara) 383 (%67,2) 275 (%64,1) 108 (%76,6)
16-41 (Aksamcil) 142 (%24,9) 115 (%26,8) 27 (%19,1)
GYA n (%) n (%) n (%)
>25 GYS var 472 (%82,8) 367 (%85,5) 105 (%74,5) 0,042
<25 GYS yok 98 (%17,2) 62 (%14,5) 36 (%25,5)

*Mann-Whitney U testi **Bagimsiz iki 6rneklem t-testi
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Tablo 3’de katilimcilarin PUKI, MEQ ve GYA puanlarina ait veriler yer almaktadir. Erkek

ogrencilerin MEQ puam ortancasi kiz 6grencilere kiyasla anlamli olarak daha yiiksektir

(p<0,05). Bu bulgu ile paralel olarak aksameil kronotipe sahip kiz 6grenci orani, erkek

ogrencilere kiyasla anlamlh olarak daha yiiksektir (p<0,001). Prevalans bakimindan

ogrencilerin %82,8’inde (n=472) GYS var iken, %17,2’sinde GYS yoktur. Kiz 6grencilerin

GYA puan, erkek 6grencilere kiyasla anlaml olarak yiiksektir (p<0,05). Bu dogrultuda,

kiz 6grencilerde GYS prevalansi erkek ogrencilere kiyasla anlamh olarak daha yiiksektir

(p<0,05).

Tablo 4. Olceklerden arasindaki korelasyonlarin degerlendirilmesi

Toplam (n=570) Kiz (n=429) Erkek (n=141)
Olcekler* r P r P r P
PUKI-MEQ -0,136 0,003 -0,128 <0,001 -0,140 0,042
PUKI-GYA 0,380 <0,001 0,420 <0,001 0,330 <0,001
GYA-MEQ -0,118 0,005 -0.112 0,004 -0.127 0,007

*Spearmen korelasyon analizi

Tablo 4’de 6lcekler arasindaki korelasyonun degerlendirilmesine yer verilmistir. PUKI

ile MEQ 0lcegi arasinda negatif yonde, anlamli, cok zayif iliski bulunmaktadir (r=-0,136,

p<0,05). PUKI ile GYA arasinda pozitif yonde, anlamli, zayif iliski bulunmaktadir

(r=0,380, p<0,001). GYA ile MEQ arasinda negatif yonde, anlamli, ¢ok zayif iligki

bulunmaktadir (r=-0,118, p<0,05).

Tablo 5. Katilimcilarin besin tiiketim sikliklarinin degerlendirilmesi

Her giin Haftada 5-6 Haftada 3-4 Haftada 1-2 15 giinde 1 Ayda 1 Hic

Besinler n (%) n (%) n (%) n (%) n (%) n (%) n (%)

Siit, yogurt 142 | (%24,9) 1 (%16,0) | 132 | (%23,2) | 122 | (%21,4) | 40 (%7,0) 15 | (%2,6) | 28 (%4,9)
Peynir 189 | (%33,2) 99 (%17,4) 116 | (%20,4) 67 (%11,8) | 60 | (%10,5) 14 | (%2,5) | 25 (%4,4)
Kirmizi et 45 (%7,9) 40 (%7,0) 106 | (%18,6) 215 (%37,7) | 70 | (%12,3) | 46 | (%8,1) | 48 (%8,4)
Beyaz et 47 (%8,2) 66 (%11,6) | 153 | (%26,8) | 203 | (%35,6) | 56 (%9,8) 20 | (%3,5) | 25 (%4,4)
Yumurta 117 | (%20,5) 73 (%12,8) | 101 | (%17,7) 131 | (%23,0) | 48 (%8,4) 24 | (%4,2) | 76 | (%13,3)
Kurubaklagil | 30 (%5,3) | 42 | (%7,4) | 105 | (%8,4) | 159 | (%27,9) | 98 | (%17,2) | 41 | (%7,2) | 95 | (%16,7)
Taze sebze 60 | (%10,5) | 90 | (%15,8) | 145 | (%25,4) | 157 | (%27,5) | 50 | (%8,8) | 25 | (%4,4) | 43 | (%7,5)
Taze meyve 109 (%19,1) 95 (%16,7) 117 | (%20,5) | 128 | (%22,5) 77 | (%13,5) | 26 | (%4,6) | 18 (%3,2)
Ekmek 276 | (%48,4) | 76 | (%13,3) | 73 | (%12,8) | 55 (%9,6) | 51 | (%8,9) | 14 | (%2,5) | 25 | (%4,4)
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Tahillar 129 | (%22,6) | 104 | (%18,2) | 127 | (%22,3) | 107 | (%18,8) | 44 (%7,7) 16 | (%2,8) | 43 (%7,5)
Sv1yag 243 | (%42,6) | 123 | (%21,6) | 78 | (%13,7) | 43 | (%7,5) | 60 | (%10,5) | 4 | (%0,7) | 19 | (%3,3)
Kati yag 152 | (%26,7) | 91 | (%16,0) | 88 | (%154) | 93 | (%16,3) | 57 | (%10,0) | 14 | (%2,5) | 75 | (%13,2)

Tablo 5'de katihmcilarin besin tiiketim sikliklarina ait veriler yer almaktadir.
Katihmcilarin %24,9 (n=142) ve %33,2’sinin (n=189) sirasiyla siit, yogurt ve peyniri her
giin tiikettigi; biiyiik bir ¢cogunlugunun kirmizi ve beyaz et tiiketiminin haftada 1-2
oldugu (sirasiyla %37,7 ve %35,6); katiimcilarin yaklasik dortte birinin haftada 1-2 kez
yumurta, kurubaklagil, taze sebze ve meyve tiikettikleri (sirasiyla %23,0; %27,9; %27,5
ve %22,5); ekmek, tahil, siv1 ve kat1 yag tiiketiminin ise her giin oldugu saptanmistir

(sirasiyla %48,4; %22,6; %42,6; %26,7).
Tartisma

Bu calisma; GYS, uyku kalitesi ve kronotip arasindaki iligkinin saptanmasi1 amaci ile
2022 y1l Nisan ve Haziran aylar1 arasinda Kapadokya Universitesinde 6grenim goren ve
caligmaya katilmay1 goniillii olarak kabul eden 18-25 yas araligindaki 570 6grenci ile

gerceklestirilmistir.

Calismada o6grencilerin PUKI puam ortancasimin 7 (1-17) oldugu saptanmugtir.
Ulkemizde iiniversite Ogrencileri ile yiiriitillen calismalarda da benzer sonuclara
ulagilmistir. 920 {iniversite O0grencisi lizerinde gerceklestirilen ve uyku kalitesi ile
beslenme durumu arasindaki iliskinin sorgulandig1 bir calismada, 6grencilerin PUKI
puaninin 7,28+3,56 oldugu ve 6grencilerin cogunlugunun (%88,5) uyku kalitesinin kotii
oldugu saptanmigtir2t. Benzer iligkinin sorgulandig: bir diger calismada, 6grencilerin
PUKI puaninin 6,6+2,7 oldugu hesaplanmistir>2. Universite grencilerinde uyku kalitesi
ve yorgunluk arasindaki iliskinin degerlendirildigi yakin zamanli calismalarda ise PUKI
puaninin sirasiyla 5,91+3,06 ve 6,77+3,44 oldugu saptanmistir2324, Kotli uyku kalitesi
basta GYS olmak iizere cesitli hastaliklara yol agabilen dolayisiyla saglik agisindan tehdit
olusturan bir unsurdur2324. Uyku kalitesini iyilestirmek adina alinabilecek cesitli
onlemlerin (tamamen karanlik ortamda uyuma, giin icerisinde kafein-alkol alimim
siirlandirma, ekran siiresini kisitlama gibi) sorunun ¢oziilmesinde yol gosterici olacag:

diistiniilmektedir.

Calismaya katilan 6grencilerin ¢ok biiyiik bir cogunlugunda %82,8 (n=472) GYS oldugu
saptanmistir ve calismada GYA’dan alinan puan ortancasi 27 (12-42)’dir. Ulkemizde

1024 liniversite Ogrencisi ile yiiriitiilen bir calismada oOgrencilerin %66’sinda GYS
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goriildiigii ve gece yeme anketinden alman toplam puanmin 26,41+4,42 oldugu
bulunmustur2s. Bu dogrultuda ¢alismalarin bulgular: birbirleri ile ortiisiir niteliktedir.
Calismada, GYS’nin kiz 6grencilerde (%85,5) erkek 6grencilere (%74,5) kiyasla anlamh
derecede daha yiiksek oranda goriildiigii saptanmistir. Kiz 6grencilerde aksamcil
kronotipin (%26,8) erkek o6grencilere (%19,1) kiyasla daha yiiksek oranda olmasinin bu
sonucta etkisi oldugu diisiiniilmektedir. Aksamcil kronotipe sahip bireylerin gec saatte
yattiklari, sabah uyanmakta gilicliik cekmeleri sebebiyle kahvalt1 6giliniinii atladiklar
dolayisiyla besin alimlarinin giiniin ge¢ saatlerine kaydig1 ve daha sik 6giin atladiklar:
bilinmektedir2¢. Bahsedilen bilgiler 1s1g1nda bu durumun beklenilen bir sonug¢ oldugu
soylenilebilir. Literatiirdeki bulgular da bu sonuclar ile benzer seyretmektedir. Lent ve
ark. (2022) tarafindan yetigkinler iizerinde gerceklestirilen yakin zamanh bir calismada,
daha yiliksek GYS puani ile daha kisa uyku siiresi ve aksamcil kronotipe gecis arasinda
korelasyon saptanmustir2”. Universite dgrencileri iizerinde gerceklestirilen bir diger
calismada da gece yeme semptomlarinin kronotip ve insomnia ile dogrudan iliskili
oldugu, uyku bozukluklar1 ve aksamcil kronotipe gecis arttikca GYS prevalansinin arttig

gozlemlenmistir2s.

Uyku kalitesi, sirkadiyen ritim, kronotip ve GYS arasinda siki bir dongii s6z konusudur29.
Bu durum, ¢alisma bulgularinda da net bir sekilde karsimiza ¢ikmaktadir (Tablo 4).
Ogrencilerin uyku kaliteleri diistiikce kronotipleri aksamcil tipe gecmekte, aksamcil
kronotipe sahip 6grencilerde ise GYS daha sik goriilmektedir. Literatiirdeki bilgiler,
GYS’de uyku ve yeme davranisim diizenleyen ritimlerde bozulmanin s6z konusu
olduguna ve bunun sonucunda Kkisilerin besin tiiketim zamaninda gecikmenin
gerceklestigine isaret etmektedir3es:. Aksam yemegi saati ge¢ olan ve/veya aksam
yemegini gece atistirmalar1 seklinde tiiketen bireylerin gece uyku kalitesinin olumsuz
etkilendigini saptayan calismalar mevcutturs233. Duygu durumu, GYS ve uyku kalitesi
arasindaki iligkinin sorgulandig bir diger calismada da benzer sekilde duygudurum ve
uyku bozuklugu puam arttikca gece yeme puanminin anlamhi derecede arttigi

gozlemlenmistirs4. Calismalarin bulgular: birbirleri ile ortiisiir niteliktedir.

Tiirkiye Beslenme Rehberi (TUBER) 2022’ye gore yetiskin bireylerin kemik sagliklarin
korumak ve siirdiirmek icin siit, yogurt ve peynir grubunu giinde ii¢ porsiyon tiiketmesi
gerekmektedir. Calismada 6grencilerin %24,9’'unun her giin yaklasik bir su bardag siit,
bir kiiciik kase yogurt, iki parmak peynir tiikettigi saptanmistir. TUBER ve saghkl yemek
ve fiziksel aktivite piramidine gore yetiskinler et, yumurta ve kurubaklagillerden giinde

iki-ii¢ porsiyon tiiketmelidir. Calismada 6grencilerin et, yumurta, kurubaklagil tiiketim
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sikhginin hafta bir-iki kez oldugu ve tiiketim miktarinin genel olarak oOnerilen
miktarlarin altinda oldugu saptanmistir. Yeterli vitamin ve mineral alim diizeyine
ulagsmak icin giinliik sebze ve meyve alimi bes-alti porsiyon olmalidir. Calismada
ogrencilerin sebze ve meyve tiiketim miktarlarinin siklikla haftada bir-iki kez ve yaklagsik
dort porsiyon oldugu saptanmustir. TUBER’e gore giinliik tahil grubu, ekmek, bulgur,
pirin¢, makarna tiiketimi giinde iic-yedi porsiyon olmaldir. Ogrencilerin biiyiik bir
cogunlugunun her giin ekmek ve tahil tiikettigi ve tiiketimin 6nerilen porsiyon araliginda
oldugu gozlemlenmistir. Saglikli beslenme oOnerileri dogrultusunda giinliik alinan
enerjide yagdan gelen enerji %20-35 arasinda olmalidir. Yag tiirleri arasindaki ise bu
oranin bir 6l¢ek kat1 yag, bir 6lcek herhangi bir bitkisel s1v1 yag ve bir bucuk veya iki 6lcek
zeytinyagl olarak dagilmasi gereklidir. Kat1 yag alimi ise oran olarak en az diizeyde
tutulmahdir (enerjinin %10’'unu gecmemelidir)3s. Calismada ogrencilerin siv1 yag
tliiketiminin bes ve kati yag tiiketiminin giinliik alt1 porsiyon oldugu saptanmistir.
TUBER onerileri dogrultusunda bir karsilastirma yapildiginda, ekmek ve tahillar haric
besin gruplarimin tamaminda hem sikhik hem de porsiyon acgisindan 6grencilerin
beslenme ahgkanliklarmin hatali oldugu acikca goze carpmaktadir. Universite
ogrencilerinin beslenme durumlarini saptamaya yonelik gerceklestirilen bircok
arastirmada da benzer sonuclara rastlanilmigtir»36:37. Sagliksiz beslenme, uyku kalitesi
ve siiresini etkileyen Onemli faktorlerden biridirs®. 920 {iniversite Ogrencisi ile
gerceklestirilen bir calismada, fazla miktarda tahilli gida tiiketiminin uyku kalitesini
azalttigi ve giindiiz saatlerinde uykudan kaynakli sersemlik hissine neden oldugu
saptanmistir22. Benzer sekilde, tiniversite 6grencileri ile gerceklestirilen bir diger kesitsel
calismada da yeme davranisi bozuklugu gosteren ogrencilerin uyku kalitelerinin koétii
oldugu gozlenmistirz. Yeterli ve dengeli beslenmenin uyku kalitesi iizerindeki etkisi goz
oniinde bulundurularak iiniversite 06grencilerinde saghklhh beslenmeye yonelik

bilin¢lendirme ¢alismalarinin gerekliligi asikar bigcimde karsimiza ¢ikmaktadir.

Calisma 141 erkek, 429 kiz 6grenci ile gerceklestirilmistir. Kiz 6grencilerin ¢alismaya
katilmada erkek 6grencilere kiyasla daha goniillii olmas1 bu sonuca sebep olmustur.

Ogrenciler arasindaki belirgin cinsiyet esitsizligi calismanin sinirhliklarindan biridir.
Sonucg

Universite 6grencilerinde uyku kalitesi, kronotip ve GYS arasinda iliski bulunmaktadr.
Ogrencilerin uyku kaliteleri diistiikce kronotipleri aksamcil tipe gecmekte, aksamcil
kronotipe sahip Ogrencilerde ise GYS daha sik goriilmektedir. Bu dongii siklikla
tekrarlanmakta ve bircok saglk riskini de beraberinde getirmektedir. Genel beslenme
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aliskanliklar1 degerlendirildiginde ise 6grencilerin yeterli — dengeli beslenmedigi, hatalh
beslenme aligkanhiklarina sahip oldugu gozlenmistir. Farkindalik ve bilgilendirme
caligmalari, bu sorunun oOniine gecilmesinde ve beslenmeye baglh hastaliklarin

onlenmesinde 6nemli bir unsurdur.
Cikar catismasi: Yazarlar arasinda herhangi bir ¢ikar ¢atismasi s6z konusu degildir.

Tesekkiir: Calisma verilerinin toplanmasina destek olan Hayriye MENTES ve

Riimeysa YILMAZ’a tesekkiirlerimizi sunariz.

Calismay1 destekleyen herhangi bir kurulus bulunmamaktadir.
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Cevrim Ici Yemek Siparislerine Yonelik Beslenme Aliskanhiklarmin ve

Satin Alma Niyetlerinin Degerlendirilmesi

Yahya OZDOGAN", Rahime Evra KARAKAYA™

Oz
Amag: Bu aragtirmanin amaci, tiiketicilerin ¢evrim ici yemek sipariglerine yonelik satin alma niyetleri ile

beslenme aligkanliklar1 arasindaki iligkinin degerlendirilmesidir.

Yontem: Calisma, 18-65 yas araligindaki 660 birey ile yiiriitiilmiistiir. Cevrim ici yemek siparislerine
yonelik beslenme aligkanliklarina yonelik sorular daha oOnce yapilan caligmalardan yararlanmilarak
hazirlanmigtir. Tiiketicilerin ¢evrim i¢i yemek siparislerini etkileyen faktorleri degerlendirmek amaciyla
daha once yapilan anketlerin sorulari uyarlanmistir. Istatistiksel analizler SPSS 22.0 paket programu ile

yapilmistir.

Bulgular: Katilimcilarin yaridan fazlasinin (%61,6) aksam cevrim ici yemek siparisi verdigi ve yliksek
oranda karbonhidrat agirlikli (%84,5) yemekleri tercih ettikleri saptanmistir. Cevrim ici yemek sipariglerine
yonelik satin alma niyeti incelendiginde; anketin tiim alt boyut puanlarimin kadinlarda erkeklerden
istatistiksel olarak daha yiiksek oldugu tespit edilmistir (p<0.05). Kadinlarda ve tiim katihmecilarda, haftada
1-2 kez ¢evrim i¢i yemek siparisi veren bireylerin ¢evrim i¢i yemek siparisinin algilanan rahathigi puani, ayda
1-2 kez siparis veren bireylerin puanindan anlaml olarak yiiksektir (p<0,05). Kadinlarda ve tiim
katihmcilarda yeme arzusu alt boyutu ile beden kiitle indeksi arasinda ¢ok zayif derecede negatif iligki

saptanmistir (sirasiyla, r=-0,090, p=0,046; r=-0,116; p=0,003).

Sonug: Cevrim i¢i yemek siparisi verme sikliginin algilanan rahatlik boyutu ile daha fazla oldugu icin siparis
verme sikliginin arttig1 diisiiniilmektedir. Bireylerin siparis vermelerinde bir etken olan yemek arzularinin,

beden kiitle indeksleri ile iligkilendirildigi daha fazla ¢calismaya ihtiyag vardir.

Anahtar Sozciikler: Beslenme aligkanliklari, cevrim ici, tiiketici davranisi, yemek siparisi.
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Evaluation of Dietary Habits and Purchase Intentions for Online Food Orders
Abstract

Aim: The aim of this study is to evaluate the relationship between consumers' purchase intentions for online

food orders and their dietary habits.

Method: The study was conducted with 660 individuals between the ages of 19-64 years. Questions about
the eating habits of online food orders were prepared by making use of previous studies. Questions from
previous surveys were adapted to evaluate the factors affecting consumers' online food orders. Statistical

analyses were performed with the SPSS 22.0 package program.

Results: It was determined that more than half of the participants (61,6%) ordered online food in the
evening and preferred high carbohydrate meals (84,5%). When the purchase intention for online food orders
was examined; all of the sub-dimension scores of the survey were found statistically higher in women than
in men (p<o0.05). The perceived convenience score of online food ordering in individuals who order online
food 1-2 times a week was significantly higher than the score of individuals who order food online 1-2 times
a month (p<0,05). A very weak negative correlation was found between the food desire sub-dimension and

BMI value in women and all participants (respectively; r=-0,090, p=0,046; r=-0,116; p=0,003).

Conclusion: It is thought that the frequency of ordering food online increases as the frequency of ordering
food increases with the perceived convenience dimension. More studies are needed to correlate food desires,

which are a factor in individuals' ordering, with their body mass index.

Keywords: Dietary habits, online, consumer behaviour, food order.

Giris

Beslenme diizeni gecmisten giiniimiize cesitli cevresel etkilerden dolayr degisime
ugramistir. Ulkelerin gelismislik diizeyi, calisilan is ortami, zamanin kisith olmasi,
iisengeclik, kadinlarin is hayatina atilmasi, kolay hazirlanan yemeklerin daha cazip
gelmesi gibi nedenler beslenme diizeni iizerinde etkili olmaktadir. Genellikle ev
yemekleri tiiketen bireyler kafe ve restoran ¢ogalmasiyla bulunduklari konuma en yakin
yerde yemek yemeye baslamistir. Alternatiflerin artmasiyla bircok insana ulagsmak
isteyen besin sektorii; teknoloji sayesinde bu amag¢ dogrultusunda cevrim ici yemek

siparis uygulamalarim kullanmaya baslamistir?.

Cevrim ici yemek siparis sistemi ile ¢evrim i¢i restoran ve yemek meniisii kurularak
miisterilerin kolayca siparis vermesi saglanmaktadir. Cevrim ic¢i yemek meniisii ile
siparislerin takibi kolayca yapilmakta, miisteri veri tabani korunmakta ve yemek dagitim
hizmeti iyilestirilebilmektedir. Restoranlar, c¢evrim ic¢i restoran meniisiinii
ozellestirebilir ve goriintiileri kolayca yiikleyebilir. Internet iizerinde bir restoran

meniisiine sahip olan potansiyel miisteriler yemek meniilerine kolayca erisebilir,
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istedikleri zaman siparis verebilir ve siparislerini takip edebilirler. Odeme cevrim ici,
nakit veya kapida 6deme sistemi ile yapilabilir. Boylece, geri bildirim ve kablosuz iletisim
ozelliklerine sahip otomatik bir yemek siparis sistemi sunulmaktadir. Bu sistem ayrica
kullanicinin besinleri derecelendirebilecegi bir geri bildirim sistemi saglar. Kullanici
tarafindan verilen derecelendirmelere gore sistem yemek tavsiye edebilir. Ayrica geri

bildirimler sistemdeki iyilestirmeler icin kullanilabilir2.

Giinlimiizde giderek yayginlasan obezite nedenleri arasinda ev dis1 hazirlanan, seker, yag
ve tuz orani yiiksek olan yiyeceklerin tiiketimi ile asir1 enerji alimi yer almaktadir. Ev dist
hazirlanan bu besinlere yonelik ulagim, bastan sona ¢evrim ici yemek dagitim hizmetleri
olarak adlandirilan cevrim ici siparis ve teslimat1 kolaylastiran {iciincii taraf platformlar
ile alternatif bir siparis modu olarak saglanmaktadirs. Is modelleri farklilik gosterse de
cevrim ici yemek dagitim hizmetleri tipik olarak miisteriler ve yiyecek satis noktalar:
arasinda araci olarak ¢alismaktadir. Miisteriler ¢evrim i¢i platformlar araciligiyla siparis
verdikten sonra siparisleri yemeklerin pisirildigi besin satis noktalarina iletilmekte, hazir
oldugunda yemekler besin satis noktasi veya cevrim i¢i yemek dagitim hizmeti icin

calisan kuryeler tarafindan miisterilere teslim edilmektedir4.

Bireylerin giin gectikge artan cevrim i¢i yemek siparislerine yonelik talepleri ve bu alanda
yemek cesitlerinin artmasi1 beslenme aligkanliklar: iizerinde dogrudan etkilidir. Bu
caligmada gevrim i¢i yemek siparisi veren bireylerin beslenme aligkanliklar: ve ¢evrim igi

meniilere yonelik satin alma niyetleri degerlendirilmistir.
Gerec ve Yontem

Arastirmanin Etik Yonii: Arastirma icin Ankara Yildirim Beyazit Universitesi Saglik
Bilimleri Etik Kurulu'ndan 06.01.2022 tarihi ve 35 nolu karar ile onay alinmistir.
Calisma Helsinki Bildirgesi'ne uygun olarak yiiriitiilmiistiir. Arastirmaya katilmay1 kabul

eden bireylere “Bilgilendirilmis Onam Formu” imzalatilmistir.

Calisma Dizayni: Bu calismaya 18-65 yas araligindaki ve cevrim i¢i yemek siparisi
vermis olan bireyler dahil edilmistir. Arastirmanin 6rneklem sayis1 %5’lik hata pay1 %80
giic ile 512 kisi olarak belirlenmistir ve 688 bireye ulasilmistir. Daha 6nce ¢evrim ici
yemek siparisi vermedigi belirlenen ve calismayr tamamlayamayanlar cikarildiktan
sonra 660 birey ile calisma tamamlanmistir. Katilimcilarin demografik 6zelliklerini
(cinsiyet, medeni durum, ekonomik durumunu ve egitimi diizeyi) belirlemek amaciyla
yiiz ylize anket yontemi kullamlmistir. Boy uzunlugu ve viicut agirhgi olgiimleri

bireylerin beyani ile elde edilmistir. Viicut agirhg (kg)/boy uzunlugu (m)2 formiilii ile
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Beden Kiitle Indeksi (BKI) hesaplanmis ve Diinya Saghk Orgiitii (DSO) referans

degerlerine gore degerlendirme yapilmistirs.

Cevrim Ici Yemek Siparislerine Iliskin Beslenme Aliskanliklari: Bireylerin
cevrim i¢i yemek siparislerine yonelik beslenme aliskanliklar1 daha Once yapilan
caligmalardan elde edilen sorulardan yararlanilarak hazirlanan bolim 7 sorudan ve

coktan se¢meli cevaplardan olugsmaktadir®¢-8.

Cevrim ici Meniilere Yonelik Satin Alma Niyeti: Tiiketicilerin cevrim ici yemek
siparislerini etkileyen faktorleri degerlendirmek amaciyla, ¢cevrim i¢i mentilerin gorsel
cekiciligi, menii iceriklerinin yeterliligi, Covid-19 risk algisi, yemek arzusu, cevrim ici
yemek sipariglerinin algilanan rahathg ve satin alma niyeti alt boyutlarindan olusan
cevrim ic¢i meniilere yonelik bireylerin satin alma niyetinin belirlendigi anket
calismasindan elde edilen sorular uyarlanarak kullanilmistird. Anket 5’1i Likert yontemi
(1:hi¢, 2:nadiren, 3:bazen, 4:s1k sik, 5:her zaman) kullanilarak cevaplandirilmakta ve
puanlandirilmakta, 34 soru ve menii gorsel cekiciligi, menii iceriklerinin yeterliligi,
Covid-19 riski algisi, yemek arzusu, ¢evrim i¢i yemek siparisinin algilanan rahathig ve
satin alma niyeti olmak {izere 6 alt boyuttan olugsmaktadir. Menii gorsel cekiciligi: bir
meniiniin gorsel cekiciliginin tiiketicilerin satin alma kararini etkileme durumunu, Menii
iceriklerinin yeterliligi: meni icerikleri hakkinda bilgilendirmenin tiiketicilerin satin
alma kararmi etkileme durumunu, Covid-19 riski algisi: Covid-19 riski algisinin
tliketicilerin yemek siparislerini etkileme durumunu, Yemek arzusu: Tiiketicilerin
yiyecek arzusunun online satin alma niyetlerini etkileme durumunu, Cevrim i¢i yemek
siparisinin algilanan rahathg: tiiketicilerin online yemek siparisi verme konusunda
algiladiklar1 rahathgi, Satin alma niyeti: tiiketicilerin online yemek siparisi verme
konusundaki rahathginin satin alma niyetlerini etkileme durumlarin ifade etmektedir.
Kullanilan anket sorular1 pandemi siirecinde tiiketicilerin ¢evrim i¢i yemek siparislerini
etkileyen faktorleri icermektedir. Anket sorulariin Tiirkce’ye cevrilmesinde daha 6nce
benzer sorularin yer aldig1 ve giivenirlik testi yapilan bir calismadan yararlamilmigtirto.
Brewer ve ark. nin? olusturduklari anketin alt boyut puanlarinin i¢ tutarhlhk katsayisinin
(Cronbach’s alfa) 0.71 ve 0.96 arasinda degistigini ve giivenilir oldugunu test etmistir. Bu
calismada ankette yer alan alt boyut maddelerinin i¢ tutarhlik katsayisi (Cronbach’s alfa)

0.92 ve 0.96 arasinda degiserek yiiksek bulunmus ve giivenilir oldugu belirlenmistir.

Istatistiksel Analizler: Verilerin istatistiksel analizi SPSS 22.0 istatistik paket
programinda yapilmistir. Kategorik degiskenler icin tanimlayici istatistiklerde frekans ve
yiizde kullanilmistir. Sayisal degiskenlerin normal dagilima uygunlugu Kolmogorov
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Smirnov Testi ile yapilmistir. Sayisal degiskenlerin tamimlayic1 istatistikleri normal
dagihm gostermedigi icin ortanca [CAG] degerleri verilmistir. Normal dagihm
gostermeyen bagimsiz iki grup karsilastirllmasinda Mann-Whitney U Testi, ikiden fazla
grup karsilastirilmasinda Kruskal-Wallis H analizi, iki nitel grup karsilagtirmasi icin Ki-
kare Testi kullamlmistir. Anlamh farkin hangi gruptan oldugunu belirlemek amaciyla
Bonferroni diizeltmeli ikili karsilastirmalar yapilmistir. Nicel degiskenler arasindaki
iliskinin analizinde veriler normal dagilim gostermedigi icin Spearman Korelasyon
analizi kullanilmigtir. Korelasyon katsayisinin yorumunda <o0,2 ise cok zayif, 0,2-0,4
arasinda ise zayif, 0,4-0,6 arasinda ise orta, 0,6-0,8 arasinda ise yiiksek, >0,8 ise ¢ok
yiiksek derecede korelasyon kriterleri kullamilmigtir. Tim hesaplamalarda ve

yorumlamalarda istatistik anlamlilik diizeyi a<0,05 olarak belirlenmistir.
Bulgular

Katihmcilarin %75,01n1 kadinlar, %25,0'1m1 erkekler olusturmaktadir. Bireylerin yas
ortalamasi 23,05+5,03 ylldir. Calismaya katilan kadinlarin ortalama BKi degeri
22.12+3,71 kg/m2, erkeklerin 23,94+3,67 kg/m2 olarak saptanmistir (tabloda

gosterilmemistir).

Kadinlarda ve erkeklerde giiniin en ¢ok cevrim ici siparis verilen ana 6glinti aksamdir
(sirasiyla %61,6 ve %61,8). Cevrim ici sipariste tercih edilen yemekler i¢in kadinlarin
%88,9'u erkeklerin %71,5'i karbonhidrat agirhikli meniileri tercih ettiklerini beyan
etmislerdir. Cevrim ici yemek siparis verme sikhiginin kadinlarda en fazla ayda 1-2
(%63,2), erkeklerde haftada 1-2 kez (%48,5) oldugu belirlenmistir. Bireylerin %52,3’i
cevrim i¢i yemek siparislerinin yeme diizenlerine etkisi olmadigini diisiinmekte ve
%43,3’1i yeme diizenlerine olumsuz etkisi oldugunu beyan etmistir. Cevrim ici yemek
siparislerine yonelmeye sebep olan etkenler arasinda en fazla yemek hazir oldugu icin

tercih edildigi gozlenmistir (%50,9) (Tablo 1).

Tablo 1. Cevrim i¢i yemek sipariglerine iligkin beslenme aligkanlklar

Kadin Erkek Toplam

(n=495) | (n=165) | (n=660)

n % n % n %

Giiniin en ¢ok hangi Ogle 144 | 29,1 | 36 | 21,8 | 180 | 27,3
ogiinlinde cevrim ici

L Aksam 305 | 61,6 | 102 | 61,8 | 407 | 61,6

yemek siparisi
verirsiniz? Gece 46 | 93 | 27 | 164 | 73 | 111
242
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A§agldakilerden Daha (;Ok karbonhidrat agll‘hkll 440 88’9 118 71,5 558 84,5
hangisi ¢evrim ici (pide, hamburger, pizza vb)
yemek siparisi yemekler
i ,1 2 | 25, 8 13,2
Verl'rken 'ge'ne'lde Daha ¢ok protein agirlikhi (et, balik, 4 9 4 55 4 3
tercih ettiginiz Kofte) yemekler
yemekleri tamimlar?
Daha ¢ok fit-hafif mentiler 10 | 2,0 5 3,0 | 15 2,3
Cevrim ici yemek Her giin 16 3,2 10 6,1 26 2,4
siparisl verme Haftada 1-2 kez 166 | 33,5 | 80 | 48,5 | 246 | 37,3
sikhiginiz nedir?
Ayda 1-2 kez 313 | 63,2 | 75 | 45,5 | 388 | 57,3
Genel olarak agsagidaki | Uzun siire a¢ kaldiktan sonra 157 | 31,7 | 49 | 29,7 | 206 | 31,2
d.u.rumleTrde.ln. hangisi Ag olmasam bile kendimi 78 | 15,8 | 24 | 14,5 | 102 | 15,5
sizi gevrim igiyemek | oo ndirmek istedigimde
siparisi vermeye
yoneltir? Kendi yemegimi hazirlamak 260 | 52.5 | 92 | 558 | 352 | 53.3
istemedigimde
Daha cok hangi Is/okul hayatinin yogun oldugu 338 | 68,3 | 135 | 81,8 | 473 | 71,7
donemde ¢evrim igi donem
o 59 | 11,9 | 14 | 85 | 73 | 11,0
yemek siparig verme Duygusal olarak iyi hissettigim
sikhiginiz artar? .. 98 | 198 | 16 | 97 | 114 | 173
donem
Psikolojik olarak kendimi kotii
hissettigim zaman
Cevrim ici yemek Olumsuz, daha ¢cok yememe veya 237 | 47,9 | 49 | 29,7 | 286 | 43,3
siparisi beslenme yiiksek kalorili {iriinler segmeme
diizeninizi nasil sebep oluyor
iliyor? 16 | 32 | 13 | 7,9 | 29 | 44
etkliyor? Olumlu, saglikl besinlerle
oglinlerimi zamaninda yapmami
sagliyor 242 | 48,9 | 103 | 62,4 | 345 | 52,3
Pek bir etkisi yok
Sizi ¢evrim ici siparise | Yemegin hazir olmasi 251 | 50,7 | 85 | 51,5 | 336 | 50,9
onlendi kenl
yonlendiren etkenler Servisin kapiya kadar gelmesi 171 | 34,5 | 50 | 30,3 | 221 | 33,5
nelerdir?
Cok cesit olmasi 73 | 14,7 | 30 | 18,2 | 103 | 15,6

Tablo 2’de anket alt boyutlarindan menii gorsel cekiciligi, menii iceriklerinin yeterliligi,

Covid-19 risk algisi, yemek arzusu, satin alma niyeti ve ¢evrim i¢i yemek siparisinin
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algilanan rahathigl puanlariin kadinlarda erkeklerde daha yiiksek oldugu bulunmustur

(p<0.05).

Tablo 2. Bireylerin cevrim ici meniilere yonelik satin alma niyeti alt boyutlarinin

ortanca [CAG] degerleri

Cevrim ici meniilere yonelik satin Kadin Erkek Toplam
alma niyeti alt boyutlar: (n=495) (n=165) (n=660)
p
Ortanca Ortanca Ortanca
[CAG] [CAGI] [CAGI]

Menii gorsel ¢ekiciligi 3,46[1,00] 2,08[2,40] 0,000% 3,34[1,40]
Menii igeriklerinin yeterliligi 3,05[1,80] 2,76[2,10] 0,007% 2,97[2,00]
Covid-19 riski algis1 2,62[1,57] 2,18[1,43] 0,000% 2,51[1,54]
Yemek arzusu 3,11[1,86] 2,61[1,86] 0,000* 2,08[1,86]
Cevrim i¢i yemek sipariginin algilanan

3,16[1,57] 2,87[2,07] | 0,006* 3,08[1,57]
rahathg
Satin alma niyeti 3,19[2,00] 2,73[2,17] 0,000* 3,08[2,00]

Normal dagilmayan verilerde bagimsiz iki grubun olciim degerleriyle

karsilastirilmasinda “Mann-Whitney U” test kullamlmistir. *p<0,05

Cevrim i¢i yemek siparisi verme sikligina gore kadinlarda, erkeklerde ve tiim

katilimcilarda menti gorsel cekiciligi, menii iceriklerinin yeterliligi, Covid-19 risk algisi,

yeme arzusu ve satin alma niyeti puanlar1 acisindan anlamli fark bulunmamistir

(p>0,05) (Tablo 3). Cevrim i¢i siparisin algilanan rahathig1 agisindan kadinlarda ve tiim

katihmcilarda her giin, haftada 1-2 kez ve ayda 1-2 kez yemek siparisi verenler arasinda

anlamh bir fark bulunmustur (p<0,05). Hem kadinlarda hem de tiim katilimcilarda

haftada 1-2 kez yemek siparisi veren bireylerde ayda 1-2 kez siparis verenlere gore ¢evrim

ici yemek siparisinin algilanan rahatligi agisindan anlaml bir fark saptanmigtir

(srasiyla; p=0,026 ve p=0,024) (Tablo 3).
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Tablo 3. Cevrim ici yemek siparisi verme sikligina gore ¢evrim ici meniilere yonelik

satin alma niyeti alt boyutlarinin ortanca-CAG degerleri

satin alma niyeti alt boyutlar:

Cevrim ici meniilere yonelik

Cevrim i¢i yemek siparisi verme sikhig:

Her giin Haftada 1-2 kez Ayda 1-2 kez P
Ortanca [CAG] Ortanca [CAG] Ortanca [CAG]
K 3,40[4,00] 4,00[4,00] 3,80[4,00] 0,324
Menti gorsel gekiciligi E 2,20[3,00] 3,30[4,00] 3,40([4,00] 0,478
T 2,73[3,00] 3,32[1,80] 3,38[1,20] 0,154
K 2,40[3,80] 3,40[4,00] 3,20[4,00] 0,244
Menti iceriklerinin yeterliligi E 2,00[3,80] 2,80([4,00] 3,00[4,00] 0,423
T 2,46[3,00] 3,00[1,85] 2,99[1,80] 0,133
K 2,14[3,86] 2,43[4,00] 3,20[4,00] 0,890
Covid-19 riski algis1 E 2,07[2,57] 2,00[4,00] 2,00[4,00] 0,436
T 2,53[1,54] 2,45[1,71] 2,56[1,43] 0,301
K 2,07[4,00] 3,43[4,00] 3,14[4,00] 0,188
Yemek arzusu E 2,36[4,00] 2,71[4,00] 2,43[4,00] 0,491
T 2,60[2,86] 3,04[2,00] 2,97[1,86] 0,187
K 2,21[4,00] 3,57[4,00]° 3,29[4,00]° 0,046% be
Cevrim i¢i yemek sipariginin
algilanan rahathg: B 2:29[4,00] 3:29[4,00] 3,0014,00] 305
T 2,64[3,00] 3,19[1,57]° 3,05[1,57] 0,036™ b¢
K 3,00[4,00] 3,67(4,00] 3,33[4,00] 0,233
Satin alma niyeti E 2,50[4,00] 3,00([4,00] 2,67[4,00] 0,813
T 2,80[3,00] 3,14[2,00] 3,06[2,00] 0,446

Bagimsiz ii¢ ve daha fazla grubun karsilastirilmasinda “Kruskal-Wallis H” testi

kullamlmstir. K: Kadin n=495, E: Erkek n=165, T: Toplam n=660 *p<o0,05

Tablo 4’te cevrim ici yemek siparislerini satin alma niyetine yonelik alt boyutlardan

menii gorsel cekiciligi, menii iceriklerinin yeterliligi, Covid-19 riski algisi, cevrim ici

yemek siparisinin algilanan rahathg ve satin alma niyetinin BKI ile iliskisi bulunmamis

(p>0.05), kadinlarda ve tiim katihmecilarda yemek arzusu ve BKI arasinda cok zayif

derecede negatif yonlii bir iliski saptanmistir (sirasiyla; r=-0,090, p=0,046; r=-0,116,

p=0,003).
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Tablo 4. Cevrim ici meniilere yonelik satin alma niyeti alt boyutlarinin BKI ile iligkisi

Cevrim ici meniilere yonelik satin alma BKi
niyeti alt boyutlar: Kadn Frkek Toplam

r P r P r P
Mentii gorsel cekiciligi -0,051 0,262 0,035 0,656 | -0,066 0,088
Menti igeriklerinin yeterliligi -0,022 0,622 0,037 | 0,634 | -0,027 0,490
Covid-19 riski algis1 -0,042 0,350 -0,015 | 0,853 | -0,076 0,051
Yemek arzusu -0,090 | 0,046* | -0,034 | 0,663 -0,116 | 0,003*
Cevrim ici yemek siparisinin algilanan -0,061 0,175 0,059 0,452 | -0,054 0,164
rahathg:
Satin alma niyeti -0,050 0,265 0,047 | 0,550 | -0,068 | 0,080

Iki nicel degiskenden en az biri normal dagilmadiginda Spearman Korelasyon

katsayist kullamlmistir. BKI: Beden kiitle indeksi *p<0,05
Tartisma

Bu calismada cevrim ici yemek siparisi veren bireylerin beslenme aliskanliklari ve
sipariglerine yonelik satin alma niyetleri degerlendirilmistir. Calisma bulgularina gore;
¢evrim ici yemek siparisi verirken menti gorsel cekiciligi, menii iceriklerinin yeterliligi,
Covid-19 riski algisi, yemek arzusu, cevrim ici yemek siparisinin algilanan rahatlig: ve
satin alma niyeti, kadinlarda erkeklere gore daha etkilidir (p<0,05). Haftada 1-2 kez
cevrim i¢i yemek siparisi veren kadinlarin ve tiim katilimcilarin, her giin siparis verenlere
gore algillanan rahathik puanlarn daha yiiksektir (p<o0,05). Kadinlarda ve tim
katihmeilarda cevrim ici yemek siparisine yonelik yemek arzusu ile BKI arasinda cok

zay1f negatif yonlii iligki saptanmistir (p<0,05).

Obezite gecmisten giinlimiize kadar diinya capinda artis gostermis ve 15 yas ve tlizeri
bireylerde Tiirkiye Istatistik Kurumu (TUIK) verilerine gore, Tiirkiye’de 2014 yilinda
%19,9 olan obezite prevalansi 2022 yilinda %20,2 olarak bildirilmistir*. Artan obezite
prevalansinin birincil nedeni besin endiistrisi ve degisen diyetlere baglanmaktadir.
Bununla birlikte, islenmis ve enerjisi yogun besinler, saglikl alternatiflerden daha ucuz
ve uygun maliyetli olmaktadir2. Fast food ve gazh icecekler gibi tuz ve seker igerigi
yiiksek besinlerin obezitedeki artisin basglica nedeni oldugu bilinmektedirs. Yapilan bu
calismada bireylerin cogunlugu (%52,3) cevrim ici yemek siparisi verme durumunun

beslenme diizenini etkilemedigini, bir kismi (%43,3) beslenme aligkanliklarinin olumsuz
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yonde etkilendigini ifade etmistir. Calismanin sonuclarina gore, cevrim ici yemek
siparisleri biiylik cogunlukla (%84,5) karbonhidrat agirlikh (pide, hamburger, pizza vb.)
yiyeceklerden olusmustur ve bireyler yogun oldugu donemlerde siparis vermeyi tercih
etmistir (%71,7). Bireylerin verdikleri yemek sipariglerinin karbonhidrat agirlikhi ve
sagliksiz besinler olmasma ragmen, BKI ortalamalarimin (kadin: 22,12+3,71 kg/m?,
erkek: 23,94+3,67 kg/m2) normal aralikta olmasi cevrim ici yemek siparisi verme

sikliginin az olmasindan kaynaklanmis olabilir.

Tiiketici davranisi, bireylerin ihtiyac ve isteklerine yonelik iiriin veya hizmetlerini satin
almaya yonelik karar verme siirecini de kapsamaktadir4. Restoranin imaji tizerinde etkili
olan menii tasarimi, pazarlama ve tiiketicilerin satin alma siirecinin 6nemli bir
parcasidir. Menii tasarimi; restoranin konseptini ifade etmeli, karliliga tesvik etmeli,
biitceyi gelistirmeli ve restoranin markasini miisterinin zihninde taze tutmay:
hedeflemelidir’s1¢. Yapilan bir nitel arastirmada, hizmet beklentisi kapsaminda yemegin
gorlinlimiiyle ilgili beklentilerin 6n plana ¢iktig1 ifade edilmistir. Meniiniin gorsel olarak
¢ekici bulunmasinin bireylerinin satin alma niyetlerini etkilemektedir. Bu nedenle
isletmeler icin menii tasarimi olduk¢a 6nem tasimaktadir?. Yapilan bu calismada menii
gorsel cekiciligi alt boyut puanminin kadinlarda erkeklere gore daha yiiksek oldugu
saptanmistir (p<0,001). Ancak menii gorsel ¢ekiciligi acisindan ¢evrim ici yemek siparisi
verme sikliginin anlamh olmadig gozlenmistir (p>0,05). Bu durum kadinlarin menii
gorsellerinden etkilendigini buna karsin sik siparis verme egiliminde olmadiklar: i¢in

kadinlarin olumlu bir beslenme davranis: sergiledikleri soylenebilir.

Menii icerigi de menii gorsel cekiciligi kadar bireylerin satin alma niyetlerini etkileyen
onemli bir kriterdir. Besin hazirlama yontemlerine ve besin Ggelerine iligkin bilgiler
iceren meniiler bireylerin yemek secimlerini olumlu yonde etkilemektedir. Menii
iceriklerine yonelik yapilan bir calismada, isletmede menii karti1 kullamimi ile
miisterilerin en fazla menii icerigi, en az kartin fiziksel ozelliklerinden etkilendigi
saptanmigtir. Kadinlarin gorsel algi ve agiklik, erkeklerin ise cesitlilik faktoriinden
etkilendigi belirlenmistirs. Bu ¢alismada, menii iceriklerinin yeterliliginin kadinlarda
cevrim ici yemek siparisi verme durumunu erkeklere gore daha fazla etkiledigi
belirlenmistir (p<0,01) ve bulgular daha 6nce yapilan calismalarin sonucunu destekler
niteliktediro®. Buna karsin menii igerik yeterliligi acisindan ¢evrim i¢i yemek siparisi
verme sikliginin anlamh olmadigi gozlenmistir (p>0,05). Cevrim i¢i menii igerigi
kadinlarda daha ¢ok karbonhidrath yiyecekleri tercih etmelerini etkilerken, genellikle

is/okul hayatlarinin yogun oldugu donemlerde siparis verdikleri i¢in bu yiyecekleri cok
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sik tiiketmemeleri bireylerin yogun olmadiklar1 donemlerde genellikle saglikh

yiyeceklere yoneldigini gosterebilir.

Covid-19 riski algis1 nedeniyle cevrim i¢i yemek siparislerinin tercih edilmesinde
giivenlik ve rahathigin etkili oldugu belirtilmektedir. Bu c¢alismada Covid-19 riski
nedeniyle kadinlarda ¢evrim ici yemek siparis satin alma niyetinin erkeklere gore daha
fazla oldugu belirlenmistir (p<0,001). Bununla birlikte Covid-19 riski agisindan cevrim
ici yemek siparisi verme sikliginin anlaml olmadig1 gézlenmistir (p>0,05). Bu durum
Cowvid-19 pandemisi doneminde, kadinlarin evde yemek yapmanin gerektirdigi is giici
ve siparis verdikleri isletmeye giivenmeleri nedeniyle cevrim ici yemek siparislerine
yoneldiklerini gosterirken, cevrim ici siparis verme sikliginin Cowvid-19 riski agisindan
benzer olmasi, calismanin yiiriitildiigii donemde pandemi etkilerinin azalmig

olmasindan dolay1 kaynaklanabilir.

Bireylerin degisik tatlar1 deneme arzusunun cevrim i¢i siparis sistemlerine
yonelmelerinde etkili oldugu belirtilmektedir. Belirli bir restorana gidildiginde, kisinin
yemeyi arzuladig1 yemekler o restoranin yemekleriyle sinirh kalacaktir ancak ¢evrim igi
siparis sistemleri farkl restoranlardan farkl kategoride degisik tatlar sunabilmektedir.
Yemek arzusu, bir besine ulagilamadiginda ya da tokluk durumunda da ortaya
cikabiliro20. Bu calismada kadinlarin yeme arzusunun c¢evrim i¢i yemek siparislerine
yonelik satin alma niyetlerinin erkeklere gore daha fazla oldugu saptanmistir (p<0,001).
Ancak yemek arzusu acisindan c¢evrim i¢i yemek siparisi verme sikliginin anlamh
olmadig1 gozlenmistir (p>0,05). Bu durum menii gorseli veya iceriginden etkilenerek
kadinlarda tokluk halinde veya besin kisitlamas1 gibi bir besine ulagilamamasi
durumunda artan yemek arzularinin, bireylerin ¢evrim i¢i yemek siparislerini verirken

kontrolcii davranis sergileyerek siparis sikliklarin1 degistirmediklerini gosterebilir.

Cevrim ici yemek aligverislerinde kisiler icin onemli kriterlerden birisi platformun
algilanan kullamim rahathgidir. Cevrim igi satin alma platformunu kullanan bireyler,
edindikleri deneyim sonrasinda aym platformu tekrar kullanmaktadir. Artan kullamim
tecriibesi sayesinde bireyler satin alma konusunda daha rahatlikla ve kolaylikla aligveris
yapabilmektedir?'. Bu calismada, ¢evrim ici yemek sipariginin algilanan rahathg:
kadinlarda erkeklere gore daha yiiksek bulunmustur (p<o0,01). Kadinlarda ve tiim
katihmcilarda cevrim ici yemek sipariginin algilanan rahatligi, ayda 1-2 kez siparis
verenlere gore haftada 1-2 kez siparis verenlerde daha yiiksektir (p>0,05). Bu durum
bireylerin hazir besinlere daha kolay erisebildikleri i¢in daha sik siparis verdiklerini
gostermektedir.
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Yiiksek BKI'ne sahip bireyler yiyecek isteklerini kontrol etmek icin bilissel kisitlamay
kullanabilmekte ve biligsel kisitlama sonucu yiyecek isteklerini azaltabilmektedir22. Daha
once yetiskinlerde yapilan bir calismada, giindiiz ¢alisan bireylerde yemek arzusu toplam
puani ile BKI arasinda anlamli iliski olmadig1 gozlenmistir2s. Bu calismada bireylerin
yeme arzusu ile BKI arasinda cok zayif derecede negatif iliski saptanmistir (p<0,01).
Cevrim ici yemek siparislerine yonelik yemek arzusu ile BKi arasindaki iliskinin

netlesmesi icin daha fazla arastirma yapilmas: gerekmektedir.
Sonuc¢

Saglikli yeme davramiglarinin korunmasi ve gelistirilmesi icin cevrim i¢i yemek
siparislerine iligkin satin alma niyetinin kadinlar basta olmak tizere toplum genelinde
degerlendirilmesi onem tasimaktadir. Giin gegtikce yayginlasan cevrim i¢i yemek
siparigleri genellikle hizli, kolay ve ucuz oldugu icin tercih edilirken aym zamanda
bireylerin secimine etki ettigi belirlenen meniiler acisindan da degerlendirilmelidir.
Bireylerin cevrim i¢i yemek sipariglerine yonelik algilanan rahathiklarn siparis verme
sikliklarimi artirdigr i¢in menti gorseli ve icerikleri bireylerin beslenme davraniglarin
olumlu yo6nde yonlendirebilecek sekilde diizenlenmelidir. Cevrim i¢i yemek
siparislerinde yer alan menii gorseli cekici olan besinlerin tuz, seker, yag ve posa
iceriklerinin diizenlenmesi, bununla birlikte meniilerde saglikli olan besinlerin
gorsellerinin ve igeriklerinin 6n planda tutulmasi siparis verirken daha saglikh
yiyeceklerin secilmesine katki saglayabilir. Bununla birlikte, bireylerin siparis
vermelerinde bir etken olan yemek arzularinin, beden kiitle indeksleri ile

iliskilendirildigi daha fazla calismaya ihtiyac vardir.
Simirhliklar

Bireylerin antropometrik ol¢iimleri katilimcilarin beyanina gore elde edildigi icin kesin
bir ol¢iim elde edilmemis olmas1 bu calismanin simirliliklarindandir. Ek olarak, ¢evrim
ici yemek siparislerine iligkin satin alma niyeti sorular1 Tiirk popiilasyonunda daha 6nce
gecerlilik ve giivenirlik analizi yapilmamais olan bir anket ile degerlendirilmistir. Cevrim
ici yemek siparisi verme siklig1 giin gectikge artmaktadir ve bu alanda yapilan ¢alismalar
sinirhdir. Bu calismanin ¢evrim ici yemek sipariglerine yonelik beslenme aligkanliklari,
satin alma niyeti ve BKI'nin birlikte degerlendirildigi sinirhi sayida calismalardan biri

olmasi ¢alismanin giiclii yonlerindedir ve literatiire katk: saglayacagi diistiniilmektedir.

Etik Komite Onayi: Arastirma icin Ankara Yildinm Beyazit Universitesi Saghk

Bilimleri Etik Kurulu'ndan 06.01.2022 tarihi ve 35 nolu karar ile onay alinmistir.
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Calisma Helsinki Bildirgesi’ne uygun olarak yiiriitiilmiistiir. Arastirmaya katilmay1 kabul

eden bireylere ‘Bilgilendirilmis Onam Formu’ imzalatilmistir.
Cikar Catismasi: Yazarlar ¢ikar catismasi bildirmemiglerdir.
Hakem Degerlendirmesi: Dis bagimsiz.

Finansal Destek: Yazarlar, bu ¢alisma icin herhangi bir kurum ve kurulustan finansal

destek almamiglardir.

Tesekkiir: Yazarlar, verilerin toplanma siirecine katki saglayan tiim 6grencilere

tesekkiir etmektedir.
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Universite Calisanlarinda Tip 2 Diyabet Riskinin ve Iliskili Faktorlerin

Degerlendirilmesi

Emine KIR BICER®, Mustafa CEKIC*, Giilsah AYVAZOGLU***

Oz
Amagc: Tanimlayic1 ve kesitsel tipte olan bu aragtirmanin amaci bir iiniversitede ¢alisan bireylerin tip 2

Diabetes Mellitus (T2DM) risklerini belirlenmek ve iligkili faktorleri saptamaktir.

Yontem: Bu arastirma Tiirkiye'nin Dogu Akdeniz bélgesinde bulunan bir devlet iiniversitesinin merkez
kampiisiinde gorev yapan toplam 317 birey ile yapilmistir. Verilerin toplanmasinda sosyodemografik veri
toplama formu ve Fin Diyabet Risk Skoru Olcegi (FINDRISK) kullanilmistir. Verilerin dagilima uygunlugu
“Kolmogorov Smirnov Testi” ile incelenmigtir. Verilerin degerlendirilmesinde tanimlayic istatistik (say,
yiizde, ortalama, standart sapma), t-testi, One Way ANOVA ve normal dagihim gostermeyen verilere iligkin

karsilagtirmalar icin Mann-Whitney U testi kullanilmistir.

Bulgular: Katihmcilarin yas ortalamasi 41+9,2 y1l, %64,3’i (n=205) erkek, %41’ lisans mezunu %37,3’u
lisansiistii mezun, %33,1'1 akademik personeldir. Katilimcilarin FINDRISK o6l¢egine gore tip-2 diyabet risk
derecesi %35,6’sinin  diisiik, %41’inin hafif, %12,6’sinin orta, %9,5’inin yiiksek ve %1,3’liniin ise g¢ok
yiiksektir. Arastirma grubunda diyabet gelisimi icin iligkili faktorler ise sigara kullanma, hipertansiyon,

ailede birinci derecede diyabet olmasi, fiziksel aktivite durumu, bel gevresi ve bel/boy oranidir.

Sonuc¢: Aragtirmada yaklagik her 10 kisiden biri T2DM gelisimi acisindan yiiksek risk tagimaktadir.
Sonuglara gore tiniversite personelleri, is yasantisi ve giinliik gorevlerin masa basi ve bilgisayar kullanimi

iizerine olmasi nedeniyle T2DM agcisindan daha yakindan izlenmelidir.

Anahtar Sozciikler: Tip 2 diabetes mellitus, FINDRISK, risk faktorleri.
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Evaluation of Type 2 Diabetes Risk and Associated Factors in University Employees
Abstract

Aim: This descriptive cross-sectional study was conducted to determine the type 2 Diabetes Mellitus

(T2DM) risks of individuals working at a university and to investigate the associated factors.

Method: The study was conducted by 317 individuals working on the central campus of a state university
in the Eastern Mediterranean region of Turkey. Data of the study was collected using a questionnaire
including socio-demographical characteristics and Finnish Diabetes Risk Score (FINDRISC). The data
distribution was evaluated with the “Kolmogorov—Smirnov Test”. Descriptive statistics (number,
percentage, mean, standard deviation), t-test, one-way ANOVA were used to evaluate the data, and the

Mann-Whitney U test was used to compare data that did not show normal distribution.

Results: The mean age of the participants in the study was 41.0+9.2 years, 64.3% were male, 41.0% were
undergraduate, 37.3% were postgraduates, and 33.1% were academic personnel. According to the FINDRISC
scale, the T2DM risk scores of the participants were 35.6% low, 41.0% mild, 12.6% moderate, 9.5% high risk,
and 1.3% very high risk. The related factors for the development of diabetes in the research group are
smoking, hypertension, having diabetes in the first degree in the family, physical activity status, waist

circumference and waist/height ratio.

Conclusion: In the study, approximately one in ten people are at high risk of developing T2DM. The results
show that university personnel need to be monitored more closely for T2DM, as the research population is

focused on work life and daily tasks on desk and computer use.

Keywords: Type 2 diabetes mellitus, FINDRISC, risk factors.

Giris

Ulkemizde ve diinyada 6zellikle orta yas ve iizerindeki bireylerde yaygin olarak goriilen
ve onemli bir halk sagligi sorunu olan diyabet, kisiyi maddi ve manevi sekilde etkileyen,
akut ve kronik komplikasyonlarla seyreden, siirekli tibbi ve 6z bakim gerektiren ve
diinyada pandemi olarak kabul edilen kronik bir hastaliktirt2. Uluslararas1 Diyabet
Fedarasyonu (IDF) 2021 y1li raporunda, diinya genelinde 20-79 yas arasinda 537 milyon
diyabet tanili birey oldugu, tam1 konmamis diyabetli sayisinin tahminen 240 milyon
oldugu, neredeyse iki yetiskinden birinin bu durumun farkinda olmadig1 ve diyabete
bagh oliimlerin 6,7 milyona ulastig1 belirtilmistir. Ayn1 raporda, 2030 yilinda diyabet
tanmili bireylerin sayisinin 643 milyona (%11,3), 2045 yilinda ise 783 milyona (%12,2)
ulasacagl ongoriilmektedir. Diyabetin iilkemizdeki prevalansi incelendiginde 2011
yilinda 3,5 milyon olan diyabetli yetiskin sayisinin 2021 yilinda 9 milyon oldugu ve bu

saymin toplam yetiskin niifusun yaklasik %14,5'ine denk geldigi bildirilmektedir.
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Tiirkiye’de diyabet tanili bireylerin sayisinin 2045 yilinda ise 13,4 milyona ulasabilecegi

tahmin edilmektedir:.

Tiirkiye Diyabet, Hipertansiyon, Obezite ve Endokrinolojik Hastaliklar Prevalans
Calismasi-IT'ye (TURDEP-II) gore, diyabet goriilme orani 12 y1lda hizla artarak %7,2’den
%13,7've (kaba hiz %16,5) yiikselmistir. Bu siirecte diyabet goriilme orani1 %90, bozulmus
glukoz toleransi1 (BGT) %106, obezite %40, santral obezite ise %35 oraninda artmistir.

Ayni calismada kaba prediyabet orami %30,8 olarak bildirilmistirs.

Gelismis iilkelere oranla gelismekte olan iilkelerde etnik gruplardaki artis bu
toplumlarda hastaligin morbidite ve mortalitesinin yaninda ekonomik yiikiinii inanilmaz
boyutlara yiikseltecek ve diyabetin pay1 bu harcamalar i¢inde giderek artacaktir. Diyabet
insidans ve prevalansim ve ilgili risk faktorlerini belirleyen epidemiyolojik ¢alismalar,
diyabetin 6nlenmesi ve diyabetlilere daha iyi bakim olanaklarinin sunulmasi i¢in 6nemli
bir kaynak olusturmaktadir. Toplumlarda diyabet bilincini yerlestirmek ve ozellikle
saghkli yasam tarzina yonelik degisimlerin benimsenmesini saglamak icin bilim
insanlari, saglik calisanlari, politikacilar ve medyanin birlikte calisacag genis capta
kampanyalara ihtiyag¢ vardir4. Diyabet riskinin degerlendirilmesi i¢in farkli meslekler ve

sosyal gruplar arasinda cesitli calismalar yapilmistirs7.

Farkh egitim diizeyleri, giinliik aktiviteleri ve calisma kosullar: ile genel popiilasyona
ornek tegkil ettigi varsayilan liniversite calisanlar1 arasinda diyabet riskini degerlendiren
calisma sayist sinirhidir®8. Bu nedenle ¢alismada iiniversite personelinin diyabet riski
acisindan degerlendirilmesi ve bu gruba 6zgii egitim programlarinin olusturulmasi i¢in

aragtirmanin yapilmasi gerekli goriilmiistiir.
Arastirmanin Amaci

Calismanin amaci Tiirkiye'nin Dogu Akdeniz Bolgesi'nde bulunan bir iiniversitesinde

calisan bireylerin tip 2 diyabet risklerini belirlenmek ve iligkili faktorleri saptamaktir.
Gerec ve Yontem
Arastirmanin Tipi: Aragtirma tanimlayici ve kesitsel tipte bir ¢calismadir.

Arastirmanin Yeri ve Zamani: Bu calisma 1 Subat-05 Mart 2020 tarihleri arasinda

Tiirkiye’nin Dogu Akdeniz Bolgesi'nde bir devlet tiniversitesinde yiiriitiilmiistiir.

Arastirmanin Evreni: Arastirmanin evrenini bir devlet iiniversitenin merkez

kampiisiinde gorev yapan toplam 1782 personel olusturmustur.
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Arastirmanin Orneklemi: Arastirmada érneklem biiyiikliigii evreni belli 6rneklem
secimi formiilii ile hesaplanarak %95 giliven araliginda en az 317 Kkisi olarak

hesaplanmistir.

- Ni*c?
d*(N-1)+1*c?

= 1782%(1.96)2*(0.5)2 =317

(0.05)2*1781 +(1.96)*(0.5)>2

Arastirmaya alinma ve dislanma kriterleri; arastirmaya goniilliiliik esasina dayali
olarak, 18 yas iistii, tanis1 konus Tip 1 (T1DM) ve Tip 2 diyabet (T2DM) hastaligi olmayan,
bilinen insiilin direnci tanis1 olmayan toplam 317 birey alinmistir. Daha 6nce diyabet

tanisi almis bireyler arastirmaya dahil edilmemistir.
Verilerin Toplanmasi ve Veri Toplama Araclar:

Calismada veriler iki boliimden olusan anket formu ve antropometrik 6l¢iim alinarak
toplanmistir. Anketin birinci boliimiinde katihmecilarin kisisel 6zelliklerinin oldugu
tanitici bilgi formu (yas, egitim, cinsiyet, alkol, sigara kullanimi vb.), ikinci boliimiinde
arastirmanin bagimh degiskenini olusturan Fin Diyabet Risk Skoru Olcegi (FINDRISK)
bulunmaktadir. Verilerin toplanma asamasinda arastirmacilar, merkez kampiisiinde
bulunan fakiilteleri ziyaret ederek, arastirmanin amaci anlatilmis, arastirmaya katilmaya
goniillii olan ve arastirma kriterine uygun olan iiniversite personellerinin yiiz ylize
goriisme teknigi kullanilarak kisisel ve hastalik verileri toplanmis, antropometrik

Olciimleri alinmistir.
Fin Diyabet Risk Skoru Olcegi (FINDRISK)

FINDRISK, Finlandiya popiilasyonu i¢in gelistirilmis bireylerin yas, beden kiitle indeksi
(BK1), bel cevresi, yiiksek kan sekeri ve yiiksek kan basinc1 dyKkiisii, ailede diyabet 6ykiisii,
sebze-meyve tiiketimi ve egzersiz aligkanliklarimi sorgulayan sekiz sorudan olusan;
toplam puan ile bireylerin gelecek 10 y1l icerisinde tip 2 diyabet gelisimi acisindan risk
derecesi belirleyen bir tarama aracidir. Toplam puan o ile 26 arasinda degismektedir.
Buna gore 10 y1l icinde diyabet gelisim riski; diisiik riskte (<7 puan) %1, hafif yiiksek
riskte (7-11 puan)%4, orta riskte (12-14 puan) %16, yiiksek riskte (15-20 puan) %33 vecok
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yiiksek riskte (>20 puan) %50 seklinde tanimlanmaktadir. Olcek IDF tarafindan
Tiirkce'nin de yer aldigi 15 farkh dile cevrilmistiro.

FINDRISK skorunun gecerliliginin test edildigi ve ayn1 zamanda Tip-2 diyabet riskinin
belirlendigi cok sayida ¢alisma yiiriitiilmiis ve Fin diyabet risk skorunun yeni tani konan

Tip 2 diyabeti 6ngormede iyi bir skor oldugu belirlenmigtirto-:s.
Antropometrik Olciimler

Calismada katilimcilarin boy uzunlugu, bel cevresi ve viicut agirhigi 6l¢timleri yapilmistir.
Boy uzunlugu, frontal diizlemde bas, sirt, kalca ve topuklar duvara degecek sekilde
durarak, duvara mezura sabitlenmis olarak tepe noktasi tahta cetvel kullanilarak; viicut
agirhgi ise 0.1 gr'a duyarh dijital tart1 kullamilarak olciilmiistiir. Bel cevresi, en alt
kaburga kemigi ile iliak cikinti ortasindaki en diisiik cevre oOl¢limii aliarak
Olciilmiistiir4. Literatiir dogrultusunda yetigkin bireylerin bel cevresi kesim noktalar:
erkekler i¢in =94 cm ve kadinlar i¢in >80 cm riskli, erkekler i¢in >102 cm ve kadinlar

icin >88 cm yiiksek riskli olarak tamimlanmistirts.

Antropometrik olctimler ve kardiyovaskiiler (KV) riskin belirlenmesinde Tiirkiye'de
yapilan bir calismada en iyi 6lciim siralamasinin bel/boy orani, bel cevresi, BKI ve
bel/kal¢a orani olarak bildirilmistir'¢. Can ve arkadaslar1 tarafindan 2009 yilinda yapilan
Tiirk yetigkinlerde kardiyometabolik risk i¢in kesim noktas1 0,597, 2013 yilinda yapilan
baska bir ¢calismada ise 0,5 olarak belirlenmistir8. Bu calismada kesim noktasi olarak 0,5
kabul edilmistir. Yetiskin bireyler icin BKI, viicut agirhgimm (kg) boy uzunlugunun
karesine (m2) boliinmesi ile elde edilmektedir. BKI degerleri Diinya Saghk Orgiitii
(World Health Organisation-WHO)'nlin 2004 yili smiflamasina gore zayif (<18,5
kg/m?2), normal (18.5-24.9 kg/m?2), hafif kilolu (25.0-29.0 kg/m?2) ve obez (=30.0 kg/m?2)

olarak degerlendirilmigtir.

Arastirmanin Etik Yonii: Hatay Mustafa Kemal Universitesi Sosyal ve Beseri
Bilimler Bilimsel Aragtirma ve Yayin Etigi Kurulu Baskanhigi’'ndan izin (Tarih:

10.01.2020 ve Etik Kurul No: 2020/06) alinmistir.
Verilerin Degerlendirilmesi

Aragtirmada verilerin analizinde SPSS 22.0 paket program kullamilmigtir. Tanimlayici
istatistikler olarak; siirekli degiskenler ortalama ve standart sapma cinsinden, kategorik
veriler ise yiizde cinsinden gosterilmistir. Arastirmadan elde edilen 6l¢iim degerlerinin

normal dagilima uygunlugu “Kolmogorov Smirnov—Testi” ile degerlendirilmistir.
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Katihmcilarin = sosyodemografik ve hastalikla iligkili tanimlayic1 6zelliklerinin
degerlendirilmesinde sayi, yiizde dagilimlari, ortalama ve standart sapma kullanilmistir.
Cinsiyet, alkol-sigara kullanimi, tanis1 konmus hastalik, kullanilan ilag, bel-boy orani,
egzersiz yapma durumlarina gére FINDRISK puan ortalamalar1 bagimsiz gruplarda t-
testi; ailede diyabet olma durumu, bel gevresi, viicut tipine gore FINDRISK puan
ortalamalar1 One Way ANOVA testi ile; normal dagihm gostermeyen HT icin ilag
kullannm durumuna gore FINDRISK puan ortalamalar1 Mann Whitney U testi
degerlendirilmistir. Istatistiksel analizlerde p<0,05 seviyesi anlaml farklihk olarak

kabul edilmigtir.
BULGULAR

Universite calisanlarinin diyabet acisindan risk faktorlerinin arastirilmasi amaciyla
yapilan arastirmada, katiimcilarin yas ortalamasi 41+9,2 yil, %64,3’ii erkek, %41’i lisans
mezunu, %37,3’ lisansilisti mezun, %33,1’i akademik personel, %66,9’u idari kadroda
calisan personeldir. Arastirmaya katilan bireylerin %26,2’sinin sigara ictigi, %13,3’tiniin
alkol kullandigi, %27,8’inin kronik bir hastaliginin  oldugu, %56,8’inin
ailede/akrabalarinda tan1 konmus diyabet oldugu, %18,3’liniin uyku sorunu yasadigi,
%38,8’inin glinde 7 saatten daha az uyudugu, %33,8’inin diizenli kahvalti yapmadig,

%15,1'inin uyku oncesi yeme aligkanliginin oldugu belirlenmistir (Tablo 1).

Tablo 1. Katilimcilarin tanitici 6zelliklerinin dagilimi (n=317)

‘ Say1 ‘ %
Cinsiyet
Kadin 114 35,7
Erkek 205 64,3
Fakiilte/Yiiksekokul
Ilk ve Ortadgretim 16 5,0
Lise 32 10,1
Onlisans 21 6,6
Lisans 130 41,0
Lisansiistii 118 37,3
Calisilan Pozisyon
Akademik personel 105 33,1
Idari personel 212 66,9
Sigara Kullanma
Kullanan 83 26,2
Birakmig 24 7,6
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Kullanmayan 210 66,2
Alkol Kullanma

Sosyal I¢ici 42 13,3
Birakmis 29 9,1
Kullanmayan 246 77,6

Tamis1 Konulan Hastalik

Var 88 27,8

Yok 229 72,2

Ailede/Akrabalarda Tan1 Konmus Diyabet Durumu

Var 180 56,8

Yok 137 43,2

Uyku sorunu yasama

Var 58 18,3

Yok 259 81,7

Giinliik uyku siiresi

Giinde 7 saatten az 123 38,8
Giinde 7 saat 146 46,1
Giinde / saatten fazla 48 15,1
Diizenli Kahvalti Yapma

Yapiyor 210 66,2
Yapmiyor 107 33,8

Ogiin Atlama Durumu

Evet 126 39,7

Hayir 191 60,3

Uyku oncesi yeme aliskanhg

Var 48 15,1
Yok 269 84,9
Viicut Tipi

Android tip 79 24,9
Jineoid tip 116 36,6
Dikdortgen 122 38,5
Toplam 137 100,0

Arastirmaya katilan bireylerin %24,9’'unun android viicut tipi, %36,6’s1n1n jineoid tipi ve
%38,5’inin dikdortgen viicut tipine sahip olduklar1 saptanmistir (Tablo 1). Katilimcilarin
sistolik kan basinci ortalamasi 119,6+16,1 mmHg, diyastolik kan basinci ortalamasi

75,6+£11,3 mmHg, bel cevresi ortalamasi 93+11,2 cm ve viicut agirhigi ortalamasi
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76,3+13,2 kg, bel/boy orani 0,54+0,05, giin icinde telefon bilgisayar kulanim siireleri

ortalama 4,5 + 2,2 saat olarak bulunmustur (Tablo 2).

Tablo 2. Katilimcilara ait bazi 6l¢iimlerin dagihmi (n=317)

Min-Max | OrtzSS
Yas 20-64 41,0 £ 9,2
Sistolik Kan Basinci (mmHg) 80-170 119,6 + 16,1
Diyastolik Kan Basinci (mmHg) 50-110 75,6 + 11,3
Bel Cevresi (cm) 67-128 93,0 + 11,2
Kilo (kg) 48-125 76,3 + 13,2
Bel /Boy Orani 0,41-0,76 | 0,54 + 0,05
Giin i¢inde telefon/bilgisayar kullanimi (saat) 0-13 4,5+ 2,2

Ort+SS= ortalama + standart sapma, Min-Max= Minimum-Maksimum

FINDRISK olcegine gore tip 2 diyabet risk derecesi degerlendirildiginde, katilanlarin
%35,6’sinin diisiik, %41’inin hafif, %12,6’simin orta, %9,5’inin yiiksek, %1,3’linlin ¢cok
yiiksek risk grubunda oldugu ve FINDRISK puan ortalamalarinin 8,6+4,4 oldugu

sonucuna varilmistir (Tablo 3).

Tablo 3. Katihmcilarin FINDRISK 6l¢egi puanlarina gore Tip-2 diyabet risk derecesi

ve on yillik risk durumlari (n=317)

Say1 | % | Risk Derecesi | 10 Yillik Risk Derecesi

<7 113 | 35,6 Diisiik (%1) (1/100)
7-11 130 | 41,0 Hafif (%4) (1/25)
12-14 40 | 12,6 Orta (%16) (1/6)
15-20 30 | 95 Yiiksek (%33) (1/3)
>20 4 1,3 Cok yiiksek (%50) (1/2)
FINDRISK Min-Max Ort+SS

Toplam Puani 0-21 8,6+4,4

Ort+SS= ortalama + standart sapma, Min-Max= Minimum-Maksimum

Erkeklerin FINDRISK puan ortalamasinin (8,5+4,7), kadinlarla (8,6+4,2) benzer oldugu
(p>0,05); sigara icenlerin (9,4+4,7), icmeyenlere (8,3+4,3) gore FINDRISK puan
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ortalamalarinin daha yiiksek oldugu, aralarindaki farkin istatistiksel olarak anlamh
oldugu belirlenmistir (p<0,05). Alkol alanlarin (8,5+4,3), almayanlara (8,6+4,4) gore
FINDRISK puan ortalamasinin benzer oldugu goriilmiistiir (p>0,05). Tanis1 konmus
kronik bir hastaligi olanlarin FINDRISK puan ortalamasinin (11,2+5,0), olmayanlardan
(7,6+3,7) yiksek oldugu (p<o,001), diizenli ila¢ kullananlarin FINDRISK puan
ortalamasiin (12,3+5), kullanmayanlara (7,8+3,8) gore yiiksek oldugu saptanmistir
(p<0,001). Hipertansiyon (HT) nedeniyle ila¢ kullananlarin FINDRISK puanlarinin
[Ortanca (ORTN):16], hipertansiyonu olmayanlara gore (ORTN:8) yiiksek oldugu
(p<o0,001), birinci derece yakinlarinda diyabet olanlarin FINDRISK puan
ortalamalarimin (11,1+4,1), ikinci derece yakinlarinda DM olanlardan (7,0+3,1) ve
ailesinde DM olmayanlardan (6+3) yiiksek oldugu belirlenmistir (p<0,001). Bel cevresi,
erkeklerde 102 cm iistii ve kadinlarda 88 cm iistii olanlarin (12,0+4,3) en yiiksek diyabet
riskine sahip oldugu, erkeklerde 94 cm ve kadinlarda 80 cm altinda bel cevresine sahip
olanlarin (5,6+3,3) en diisiik FINDRISK puanina sahip oldugu ve gruplar arasindaki
farkin anlaml oldugu saptanmistir (p<0,001) (Tablo 4). Viicut tipine gore bakildiginda
ise android tipine benzeyenlerin risk puaninin en yiiksek (10,6+5,0) oldugu bunu sirasi
ile dikdortgen (8,1+4,0) ve jineoid tipi (7,8+4,0) olanlarin takip ettigi bulunmustur
(p<o0,001) (Tablo 4).

Tablo 4. Katihmecilarin farkhi degiskenlere gore FINDRISK puan ortalamalarinin

incelenmesi
n Ort+SS Test degerleri

Cinsiyet
Kadin 114 | 8,5+4,7 *t=0,188
Erkek 203 | 8,6%4,2 p=0,851
Sigara icme Durumu*
Var 83 9,4%4,7 *t=-0,236
Yok 234 | 8,3%4,3 Pp<0,05
Alkol Alma Durumu*
Var 42 8,5+4,3 *t=0,137
Yok 275 | 8,6+4,4 p=0,881
Tanis1 Konulmus Bir Hastalhik*
Var 88 | 11,2+5,0 *t=-5,049
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Yok 229 | 7,6+3,7 P<0,001

Diizenli Kullamilan Ilac/ilaclar*

Var 60 | 12,345,0 *t=6,448

Yok 257 | 7,8+3,8 P<0,001

Ailede Diyabet Olma Durumu**

Evet, Birinci Derece Akrabada 160 | 11,1+4,1 **F=73315
Evet, Ikinci Derece Akrabada 20 | 7,0+3,1 P <0,001
Hayir 137 | 6,0£3,0

Bel Cevresi Olciisii**

Erkek: 94 cm altinda / Kadin: 80 cm altinda 87 | 5,6+3,3 **F=56,672 p<0,001

Erkek: 94 — 102 ¢cm aras1 / Kadin: 80 — 88 cm aras1 | 153 | 8,7+3,8

Erkek: 102 c¢m iistii / Kadin: 88 cm iistii 77 | 12,0%4,3

Viicut Tipi

Android tip 79 | 10,6+5,0 | **F=11,587 p<0,001
Jineoid tip 116 | 7,8+4,0

Dikdortgen 122 | 8,1+4,0

Bel - Boy Oram

<0,5 (risk yok) 52 | 5,9%3,3 *t=-5,983

>0,5 (riskli) 265 | 9,1+4,4 P <0,001

Giinde En Az 30 Dakika Egzersiz Yapma

Evet 144 | 7,0%4,2 *t=-6,187

Hayir 173 | 10,0+4,1 p <0,001

Hipertansiyon Icin ilac Kullanma Durumu

n Ortanca Min-Max Sira ort. Test degerleri
Var 21 16 8-21 270,79 | *z=-7,571
Yok 296 8 0-21 151,07 p <0,001

* Bagimsiz Gruplarda t Testi, ** F= One Way Anova Testi. *** Nonparametrik t testi
(Mann-Whitney U)

Katilmcilarin FINDRISK skorunun dagilimina bakildiginda, cogunlugunun (%59) 45

asindan kiiciik; %44,5’inin BKI'nin 25-30 kg/m?2 arasinda; %48,3’liniin bel ¢evresinin
yas ¢
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erkeklerde 94-102 cm ve kadinlarda 80-88 cm arasinda oldugu saptanmigtir.

Katilanlarin %45,4’linlin giinde en az 30 dakika egzersiz yaptigi, %65’inin her giin

meyve-sebze tiikettigi, %6,6’sinda HT oldugu ya da antihipertansif ila¢ kullandig),

%13,2’sinin yiiksek veya simirda kan sekeri oldugu; %50,5’inin birinci derece aile

bireylerinde DM oldugu belirlenmistir (Tablo 5).

Tablo 5: Katilmcilarin FINDRISK skorunun dagilimi (n=317)

‘ Say1 ‘ %
Yas
<45 187 | 59,0
45-54 109 | 344
55-64 21 6,6
BKI
<25 kg/m2 131 | 41,3
25-30 kg/m>2 141 | 44,5
>30 kg/m? 45 | 14,2
Bel Cevresi
Erkek: < 94 cm alt1 / Kadin: <80 c¢m alt1 87 | 274
Erkek: 94 — 102 cm aras1 / Kadin: 80 — 88 cm aras1 | 153 | 48,3
Erkek: >102 c¢m tistii / Kadin: >88 cm tistii 77 | 24,3
Giinde En Az 30 Dakika Egzersiz Yapma
Evet 144 | 454
Hayir 173 | 54,6
Sebze-Meyve Tiiketim Sikhig:
Her Giin 206 | 65,0
Her Giin Degil 111 35,0
Hipertansiyon Varhgi / Antihipertansif Ila¢ Kullanimi
Evet 21 6,6
Hayir 206 | 93,4
Yiiksek veya Sitmirda Kan Glukozu
Evet 42 13,2
Hayir 275 | 86,8
Aile Bireylerinin Herhangi Birinde Diyabet Oykiisii
Birinci Derece 160 | 50,5
Ikinci Derece 20 | 6,3
Yok 137 | 43,2
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Tartisma

Bir kamu tiniversitesinde calisan personellere yonelik FINDRISK anketi kullanilarak
katihmcilarin risk faktorlerini ve gelecek 10 yil icinde T2DM gelisme risklerini
belirlemeyi amaclayan bu calismada yaklasik 3 kisiden 1’inin diisiik riske sahip oldugu;
3’te 2'lik cogunlugun ise farkh diizeylerde (hafif, orta, yiiksek, cok yliksek) risk
faktorlerine sahip oldugu bulunmustur. FINDRISK anketi toplam skoru diisiik/hafif,
orta ve yliksek/cok yiiksek seklinde 3 grupta birlestirildiginde yaklasik her 10
katilimcidan biri T2DM gelisimi agisindan yiiksek risk tasimaktadir. IDF 2021 Diyabet
Atlas1 10. baskisinda; 2021 yih itibariyle 537 milyon erigkin yasta diyabet hastasinin
oldugu ve her 10 kisiden birinde diyabet bulundugu bildirilmektedir!. Arastirma verileri
IDF raporu ile karsilastinldiginda meveut kosullar yansittig: goriilmektedir. Ulkemizde,
diyabet prevalansi ve insidansina yonelik 12 y1l ara ile yapilan TURDEP-1 ve TURDEP-2
calismasinda hem diyabet hem de prediyabet prevalansinda %100’e yakin bir artis
oldugu goriilmiistiir. TURDEP-I calismas1 sonuclarina gore tip 2 diyabet prevalansi
%7,2, bozulmus glukoz tolerans1 (BGT) siklig1 ise %6.7 olarak bulunmus, TURDEP-II
calismasinda ise tip 2 diyabet prevalans1 %13,7, prediyabet oranmi %30,8 olarak
bulunmusturs. Ayrica TURDEP calisma verilerine gore son yillarda Giiney, I¢c ve Dogu
Anadolu bolgelerinde yeni diyabet olgularinin artmis olmasi ve arastirmanin yapildig:
ilin kismi olarak ortak 6zelliklerini tasimasi nedeniyle 10 yil igerisinde yiiksek riske sahip
olan bu kisilerin T2DM tanis1 alacag: diisiiniiliirse bu arastirmadan elde edilen veriler
TURDEP verilerini destekler niteliktedir. Ulkemizde FINDRISK anketi kullanilarak
erigkinlerde diyabet riskini belirlemeye yonelik yapilan calismalarda das7 sonuclarin bu

arastirma sonuclarina benzer oldugu bulunmustur.

Arastirmada cinsiyete gore diyabet riskleri karsilastirildiginda kadinlar ve erkekler
arasinda bir fark saptanmamistir. TURDEP-2 sonuclarina gore iilkemizde diyabet
kadinlarda daha fazla iken IDF 2021 raporuna gore diyabet erkeklerde daha fazladir®s.
Tiirkiye'de ve diinyada diyabet gelisme riskine yonelik yapilan calismalarda kadinlarin
oranini yiiksek bulan20-22 ve erkeklerin oranimi23 yiiksek bulan caligmalarin mevcut
oldugu goriilmiistiir. Bu arastirmaya benzer olarak Aksu (2018) tarafindan
akademisyenlerle yapilan T2DM riski Giineydogu Tiirkiye ornegi calismasinda®,
Demirag ve arkadaslarinin (2018), Topbas (2019) ve Cakici’min (2021) iiniversite
ogrencilerinde yaptig1 calismalarda da cinsiyete gore FINDRISK puanlar1 arasinda
anlaml fark bulunmamistir24-26. Genel olarak tiilkeler arasinda biiyiik oranda cinsiyet

farkliliklar1 goriilmektedir. Biyoloji, kiiltiir, yasam tarzi, cevre ve sosyoekonomik
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statiideki farkliliklar, yatkinlik, gelisim ve klinik gortiniim acisindan erkekler ve kadinlar
arasidaki farkliliklar etkiler. Genetik etkiler ve epigenetik mekanizmalar, beslenme
faktorleri ve hareketsiz yasam tarzi her iki cinsiyette de risk ve komplikasyonlar1 farkl
sekilde etkilemektedir2’. Bu arastirmada kadin ve erkek arasinda T2DM riski acisindan
fark olmamasinin bolgeye 0zgii olabilecegi ve bu konuda daha detayli calismalarin

yapilmasi gerektigi diisiiniilmektedir.

Calismada, T2DM riski ile alkol ve sigara kullanimi arasinda anlamh bir iligki olup
olmadig1 degerlendirilmis, alkol kullanim durumu ile T2DM riski arasinda anlamli bir
fark bulunmamis ancak sigara kullananlarin FINDRISK puaninin kullanmayanlardan
yiiksek oldugu ve bu farkin istatistiksel olarak anlamli oldugu bulunmustur. Literatiirde
alkol ve sigara kullaniminin diyabet riskini arttirdigina yonelik yeterli kaynak
bulunmamakla birlikte, baz1 arastirmacilar tarafindan sigaranin bagimsiz bir risk
faktorii oldugu belirtilmektedir28-s0. Bununla birlikte sigara kullamim ateroskleroz
riskini arttirmasi nedeniyle 6nem tasimaktadir. Demirag (2016) tarafindan yapilan

calismada FINDRISK puaninin sigara kullananlarda daha yiiksek oldugu bildirilmistirs:.

FINDRISK anketi madde dagilimlar incelendiginde katilimcilarin yaklasik yarisinin
degistirilemeyen risk faktorlerine (yas, ailede DM varhgi) sahip oldugu, degistirilebilir
risk faktorlerinden ise en fazla bel cevresi ve BKI yiiksekliginin én planda oldugu
goriilmiistir. TURDEP-2 sonuclarina gore Tiirkiye’de obezite sikhigi %32 olarak
bulunmus ve Tiirk toplumunun ticte ikisi hafif kilolu veya obez olarak bildirilmistirs.
Obezite ozellikle viicut seklinin android yag dagilimi (elma gibi) olmasi ve hareketsiz
yasam tarzi, T2DM gelisimi icin gii¢lii risk faktorleridirs2. Arastirmada android viicut
tipine sahip olan katihmcilarin FINDRISK puanlarinin yiiksek olmasi sonuclari
desteklemekte ve literatiir ile uyum gostermektedir. Ayrica son yillarda bel/boy oram
ile ilgili cahismalar, bel/boy oraninin diger yontemlere gore (BKI, bel cevresi ve bel/kalca
orani) T2DM riskinin belirlenmesinde daha iyi bir o6l¢im oldugu {iizerinde
durmaktadir223s-36,  Bu calismada literatiirii destekler sekilde bel/boy orani >0,5
iizerinde olanlarin T2DM riski daha yiiksek bulunmustur. Gezer’in (2017) bel/boy oran
ile T2DM riski iligkisini arastirdigi c¢alismada, T2DM riskinin antropometrik
olciimlerden BKI ile orta diizeyde, bel/boy oram iliski diizeyi en yiiksek olciim olarak
bulunmustur22. Meijnikman ve ark. (2016) tarafindan yapilan calismada glikoz
metabolizmasindaki bozuklugun BKI, bel cevresi, visseral yag dokusu ile arttig
belirlenmistirs”. Obezite oranlarindaki kiiresel artis goz oniine alindiginda, buna bagh

diyabet riskindeki artis 6nemli bir halk saghgi sorunu olusturmaktadir. Dolayisiyla
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T2DM riskinin belirlenmesinde ilk basamak olarak biyokimyasal tetkiler gibi girisimsel
islemlerden once girisimsel olmayan risk tarama olgekleri ve antropometrik olciimlerin
kullanilmasi riskin azaltilmasinda etkili olabilir. Hem obeziteyi 6nlemeye hem de
diyabet risk faktorlerini yonetmeye odaklanan stratejiler, genel saghgin tesviki ve

geligtirilmesi agisindan ¢ok 6nemlidir.

Aragtirmada tanis1 konmus kronik hastalig1 olan, diizenli ila¢ kullanan ve HT tedavisi
goren kisilerin T2DM riskinin anlamh diizeyde daha yiiksek oldugu goriilmiistiir. HT
genellikle diyabete eslik eden 6nemli bir durumdur. Bu nedenle diyabet i¢in taranan
bireylerin HT yoniindende degerlendirilmesi onemlidir. HT ile diyabet riskinini
arastirildig1 ulusal calismalarda hipertansif grupta diyabet gelisme riskinin normatansif
gruba gore 2,9 kat fazla oldugu ve diyabetli popiilasyonda HT prevalansinin %40 oldugu
bildirilmektedir2$38. Cin’de yapilan genis kapsaml bir ¢alismada HTnin DM igin
bagimsiz bir risk faktorii oldugu belirtilmistir3o. Kan basinci (KB) ile T2DM arasindaki
iliskiyi aciklayan patofizyolojik mekanizmalar acik degildir, ancak birka¢ hipotez one
siirtilmiistiir. Yiiksek kan basincinin, diyabet gelisiminin patofizyolojisine etki edebilecek
mikrovaskiiler fonksiyon bozukluguna neden oldugu ve insiilin direnciyle iligkili oldugu
gosterilmistir. Insiilin direnci, KB, T2DM ve kardiyovaskiiler hastaliklar icin ortak bir

zemin olusturmaktadir4o4:,

Fiziksel aktivite T2DM ic¢in onemli ancak degistirilebilir bir risk faktoriidiir. Bu
calismada tiniversite calisan1 olan katihmcilarin yarisindan fazlasinin diizenli egzersiz
yapmadig ve giin icerisinde bilgisayar ve telefon kullanim siirelerinin ortalama 4,5 saat
oldugu, bu siirenin maksimum 13 saate kadar da arttign goriilmektedir. Kronik
hastaliklardan korunma, zindeligin ve yasam kalitesinin arttirilmasi fiziksel aktivite ile
dogrudan iligkilidir. Mortalite agisindan bakildiginda yetersiz fiziksel aktivite diinyada
onde gelen risk faktorlerinden biridir. Ulkemizde yapilan bir calismada toplumun sadece
%25'inin yeterli fiziksel aktiviteye sahip oldugu bildirilmistir424s. Ayrica uzun siire
telefon ve bilgisayar kullaniminin giinliik fiziksel aktiviteyi engelledigi ve diisiik enerji
harcamasina yol agtig icin obezite ile iligkili oldugu bildirilmistirdir44-46. Sonug olarak
arastirma popiilasyonunun is yasantisi ve giinliik gorevlerin masa basi ve bilgisayar
kullanim1 iizerine olmasi nedeniyle iiniversite personelinin T2DM acisindan daha

yakindan izlenmeye gereksinimleri oldugunu gostermektedir.
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Sonuc ve Oneriler

Universite calisanlarinda T2DM risk faktorlerini arastirmak icin yapilan bu calismada
yaklasik her 10 kisiden birinin T2DM gelisimi agisindan yiiksek risk tasidigl, cinsiyet ve
alkol kullanimimin T2DM gelisimi i¢in fark olusturmadig belirlenmistir. T2DM gelisimi
icin risk olarak, sigara kullanma, HT, ailede birinci derecede DM olmasi, bel cevresi ve

bel/boy oraninin ve fiziksel aktivitenin iligkili oldugu bulunmustur.

Bu sonugclar dogrultusunda {iniversite ¢alisanlarinin T2DM acisindan daha yakindan
izlenmesi ve degistirilebilir risk faktorlerinin yoOnetiminin saglanarak riskin

azaltilmasina yonelik uygulamalarin desteklenmesi ve izlenmesi onerilmektedir.

Tesekkiir: Arastirmaya goniilli olarak katihm gosteren {iniversite calisanlarina

tesekkiir ederiz.
Cikar Catismasi: Yazarlar ¢ikar catismasi olmadigini beyan etmektedir.

Finansal Destek: Arastirma icin finansal destek yoktur.
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Hastane ve Saglik Kurumlar: isletme Yonetimi Lisansiistii Tezlerinin

Icerik Analizi ile Incelenmesi

Nurgiil ERDAL’, Filiz SIVASLIOGLU**

Oz

Amag: Saglik, bireylerin kiiltiirel, sosyal ve ekonomik olarak kazanimlarini elde etmelerini saglayan temel
haklaridir. Ulkelerin énemli sorunlarindan biri olan saglk hizmetlerinin adil ve dengeli bir sekilde
dagitilmasi ulagilmak istenen ortak bir hedeftir. Saglhk hizmetlerinde 6nemli yeri olan hastaneler, saghga
ihtiyag duyan bireylere saglik hizmetlerini ayakta veya yatakta sunan saghik kuruluslarindandir. Bu
calismada, hastane ve saglik kurumlarinda isletme yonetimi alaninda yapilmis tezlerde bilimsel ¢calismalarin
incelenmesi, bu tezlerin durumunun goézler Oniine serilmesi ve eksiklerin belirlenerek oOnerilerde
bulunulmasi amaglanmaktadir. Mevcut ¢aligmada, Tiirkiye’de yapilmig tezlerin egilimleri icerik analizi ile
ele alinmistir. incelenen tez calismalari, yillar, iiniversiteler, saghk kurum ve birimleri, tez konular1 ve
calisma yontemleri baglaminda incelenmistir. Elde edilen bulgular sonucunda yiiksek lisans tezlerinin
¢ogunlukta oldugu goriilmektedir. Ayrica tezlerin devlet iiniversitelerinde daha fazla yazildig: ve en fazla
Tiirkee dili agirlikhi olan tezlerin 6ne ciktig1 goriilmektedir. Tezler Istanbul, Ankara ve izmir illerinde daha

yogun iiretilmigtir. Bu ¢alismanin, ileride yapilacak ¢aligmalara yardimei olabilecegi 6ngoriilmektedir.

Yontem: Arastirma, 01.02.2023 ile 30.03.2023 tarihleri arasinda Tiirkiye Yiiksek6gretim Kurumu Ulusal
Tez Merkezi veri tabanindan “hastane yoénetimi” anahtar kelimesi ile tarama yapilmigtir. Tarama
sonucunda, 367 teze ulagilmistir. Arastirmaya, 2000-2023 yillar1 arasinda yazilanlar arastirmaya dahil
edilmis ve bu tarihler disindakiler alinmamistir. Toplanan veriler WordArt, Microsoft Word 2015, Microsoft
Excel ve SPSS paket programlari kullanilarak analiz edilmistir. Sonuglar yorumlanmis ve Onerilerde

bulunulmustur.

Bulgular: Toplam 367 lisansiistii tez incelenmis olup bunlarin, 304 (%82,8) tanesi yiiksek lisans, 55
(%15,0) tanesi doktora ve 8 (%2,2) tanesi tipta uzmanhktir. Biiyiilk cogunlugu devlet {iniversitelerinde
iiretilmis ve cogunlugu Tiirkce yazilmistir. En fazla tez 2014-2018 yillarinda yazilmistir. istanbul ilinde ve
Beykent Universitesinde en fazla tez yazilmistir. Tez damismam olarak profosérler cogunluktadir. Hastane
ve saglik kurumlar1 yénetiminde en fazla tez iiretilmis olup bunu hemsirelik boliimii takip etmistir. isletme
yonetimi anabilim dali ve hastane ve saghk yonetimi bilim dalinda daha fazla tez yazilmigtir. Aragtirma

yontemi olarak nicel arastirmalar ¢cogunluktadir. Orneklem olarak, saglik calisanlari tercih edilmistir.

Ozgiin Arastirma Makalesi (Original Research Article)
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Hastane olarak devlet hastaneleri ¢ogunlukta olup verilerin biiyiik bir cogunlugu anket yontemiyle

toplanmistir. Sayfa sayilar ise 42-518 arasinda degismektedir.

Sonug: Saglik, birey ve toplumun gelismislik seviyesiyle yakindan iligkilidir. Saglik isletmelerinin etkin ve
verimli olarak isleyebilmesi i¢in saglik kurumlar: isletme yonetimini bilen, bilgili, etik kurallara bagl, yeni
nesil yoneticilere ihtiyac vardir. Universitelerde bu boslugu doldurmak ve saghk kurumlar: icin nitelikli
yoneticiler yetistirmek icin bir¢ok boliimler agmiglar ve miifredatlarin1 buna gore diizenlemislerdir. Birgok
saglik calisan1 da tibbi gorevleri yaninda hastane ve saghk kurumlar isletme yonetimi lisansiistii egitim
alarak sahada yerlerini almiglardir. Bu arastirma, giincel egilimi belirlemek ve gelecekte de hangi konular

hakkinda ¢aligmalar yapilabilecegini gostermek icin planlanmigtir.
Anahtar Sozciikler: Hastane, saglik kurumu, hastane yonetimi, lisansiistii tez, isletme.

Examination of Hospital and Health Institutions Business Management Postgraduate

Theses with Content Analysis
Abstract

Aim: Health is the basic rights of individuals that enable them to achieve their cultural, social, and economic
achievements. A fair and balanced distribution of health services, which is one of the important problems of
countries, is a common goal to be achieved. Hospitals, which have an important place in health services, are
among the health institutions that offer health services to individuals who need health standing up or in bed.
This study aims to examine the scientific studies in the theses made in the field of business management in
hospitals and health institutions, to reveal the status of these theses, and to identify the deficiencies and
make suggestions. In the current study, the trends of the theses made in Turkey were considered by content
analysis. The thesis studies were examined in the context of the years, universities, health institutions and
units, thesis topics, and study methods. As a result of the findings obtained, it is seen that the majority of
master's theses are. In addition, it is observed that theses are written more at state universities, and theses
with the most emphasis on the Turkish language stand out. The theses were produced more intensively in
Istanbul, Ankara, and Izmir provinces. It is thought that with this study, researchers can be helped in their

studies.

Method: The research was scanned from the Turkish Higher Education Institution National Thesis Center
database with the keyword "hospital management" between 01.02.2023 and 30.03.2023. As a result of the
screening, 367 theses were reached. Those written between 2000 and 2023 were included in the research,
and those written outside these dates were not included. The collected data was analyzed using WordArt,
Microsoft Word 2015, Microsoft Excel, and SPSS package programs. The results were interpreted and

suggestions were made.

Results: A total of 367 postgraduate theses were examined, of which 304 (82.8%) were master's degree, 55
(15.0%) were doctoral and 8 (2.2%) were medical specialization. The vast majority of them were produced
at state universities and the majority were written in Turkish. Most of theses were written in 2014-2018.
Most theses were written in Istanbul and Beykent University. Professors are the majority as thesis advisors.
Most of theses were produced in the management of hospitals and health institutions, followed by the
nursing department. More theses were written in the business management department and the hospital

and health management department. Quantitative research predominates as a research method. As a
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sample, healthcare workers were preferred. The majority of hospitals are public hospitals, and most of the

data was collected by survey method. Page numbers vary between 42-518.

Conclusion: Health is closely related to the development level of the individual and society. For healthcare
businesses to operate effectively and efficiently, there is a need for new-generation managers who know
business management, are knowledgeable, and adhere to ethical rules. To fill this gap and train qualified
managers for health institutions, universities have opened many departments and organized their curricula
accordingly. Many healthcare professionals have taken their place in the field by receiving postgraduate
education in business management of hospitals and health institutions, in addition to their medical duties.
This research was planned to determine the current trend and to show which topics can be studied in the
future.

Keywords: Hospital, health institution, hospital management, postgraduate thesis, business.

Giris

Saghk ve hastalik kavramlar: insanlar icin ¢ok 6nemlidir. Saglik, birey ve toplumun
yasantisini sekillendirir ve iilkelerin kalkinmislik diizeylerini belirler. Saglik hizmetleri
sisteminin ana unsuru olan hastaneler insanlik tarihinden itibaren var olmuslar ve var
olmaya da devam edeceklerdir. Hastane ve saglik kurumlarinin temel gorevi; teshis ve
tedavi hizmetleri olmakla birlikte, egitim, arastirma, rehabilitasyon ve koruyucu saglik
hizmetleri gorevleri de vardir. Saglik kurumlarinda merkezde hasta olmak iizere; doktor,
hemsire, hasta bakici, eczaci, laborant, saglik teknisyeni, ebe, sekreter, yemek hizmetleri,
temizlik hizmetleri, idari hizmetler vb. bircok meslek grubu bulunur. Bu meslek
gruplarinin bir arada koordineli olarak ¢alismasi ve saglik hizmetlerinin aksatilmadan
devam ettirilmesi i¢in profesyonel saglik yoneticilerine ihtiyac vardir. Saghk yoneticileri
bir yandan siirekli degisen ve gelisen teknolojiyi takip ederken diger yandan saghk
calisanlarina huzurlu bir ortam yaratmak ve memnuniyetlerini saglamak icin caba

harcarlar. Calisan memnuniyeti saglandiginda hasta memnuniyeti de artacaktir.

Saglk, acil coziimlenmesi gereken sorunlarin arasindadir. Saghk kuruluslar ve
hastaneler saglik hizmetlerini istenilen diizeyde sunabilmek i¢in, giincel teknolojiyi takip
etmeli ve calisanlar1 gelistirmeli ve motive etmelidir. Saghk hizmetlerini diger
hizmetlerden ayiran sebepler (hatanin tolere edilememesi, stoklanamaz olmasi,
hizmetin iiretildigi an tiiketilmesi gerekliligi, uzmanlagsma seviyesinin yiiksek olmasi,
ikamesinin olmamasi vb.! Tiim igletmelerde oldugu gibi, saghk isletmeleri de yasamlarini
devam ettirebilmeleri icin kar etmek zorundadir. Fakat insan saglig1 soz konusu oldugu
icin kar ile hizmeti iyi dengelemek zorundadirlar23. Bireyler saglik ihtiyaclarini
gerceklestirmek ve biyo-psiko-sosyal iyilik elde etmek icin saghk kurumlarina
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bagvururlar4. Diinya niifusunun ve iilke niifusunun artmasi saghk kurumlarina olan
ihtiyac1 da artirmaktadir. Hasta sayis1 artign gibi saghk kurumu sayis1 da hizla
artmaktadir. Ornegin, 2021 yilinda 1.547 hastane aktif olarak saglik hizmeti vermistir.
2020 yilinda Saglik Bakanhig hastane sayis1 900 iken 2021 yilinda 908’e, vakif/ 6zel
hastane sayis1 ise 566 iken 571’e iiniversite hastane sayis1 da 68 olmustur. Tablo 1’ de

Tiirkiye’deki bolgelere gore hastaneler goriilmektedirs.

Tablo 1. Tiirkiye’de bolgelere gore hastaneler

Bélgeler Saghk Bakanhg | Universite | Vakaf/ Ozel | Toplam
Istanbul 54 16 164 234
Bati Marmara 55 4 21 80
Ege 124 7 72 203
Dogu Marmara 81 4 54 139
Bat1 Anadolu 71 13 51 135
Akdeniz 84 8 88 180
Orta Anadolu 78 4 22 104
Bat1 Karadeniz 97 3 18 118
Dogu Karadeniz 70 1 12 83
Kuzeydogu Anadolu 50 2 4 56
Ortadogu Anadolu 61 3 17 81
Gilineydogu Anadolu 83 3 48 134
Tiirkiye 908 68 571 1.547

Kaynak: Saghk Istatistikleri Yillig1 2021 Haber Biilteni Yayimlanmistir. Giincellenme

Tarihi 27 Nisan 2023

Ulkemizde, en gelismis teknolojiye sahip arac gereclerle donatilmis, entellektiiel
sermayesi yiiksek, bilgili calisanlarin bulundugu, modern, donanimh ve konforlu bircok
hastane bulunmaktadir. En son agilan sehir hastaneleri de hizmete sunularak yonetim
stirecleri ve daha bircok yonii ile bu isleyise katki saglamaktadir®. Tablo 2’de ayrintih
olarak goriilmektedir. Ulkemizde bireyler kolayhikla saghk kurumlarina bagvurabilmekte
ve hizmet alabilmektedirler. Glintimiizde hastane sayisinin artmasina paralel olarak kisi

bas1 hekime miiracaat sayisi, hizmet alma ve yatak doluluk oram artis gostermektedirs.
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Tablo 2. Saglik hizmeti kullanim gostergesi

Kisi Basi Kisi Basi Dis Yatak Ortalama Yatak Yatak
Hekime Hekimine Doluluk Kalis Devir Devir
Miiracat Miiracat Oram Siiresi Hiza Arahig
Istanbul 7,6 0,36 55,0 4,6 43,6 3,8
Bati 8,7 0,42 50,6 4,3 43,4 4,2
Marmara
Ege 8,4 0,43 54,1 4,4 45 3.7
Dogu 8,1 0,47 60,6 4,5 49,5 2,9
Marmara
Bat1 Anadolu 757 0,39 57,3 5,0 41,7 3,7
Akdeniz 8,4 0.35 59,2 4,2 51,1 2,9
Orta 8,2 0,54 50,5 4,3 43,3 4,2
Anadolu
Bati 8,5 0,54 55,7 4,9 41,2 3,9
Karadeniz
Dogu 8,5 0,45 51,6 4,0 47,5 3.7
Karadeniz
Kuzeydogu 7,1 0,60 52,6 4,5 42,6 4,1
Anadolu
Ortadogu 7,3 0,45 52,9 4,2 46,5 3,7
Anadolu
Glineydogu 7,6 0,36 57,3 3,6 57,3 2,7
Anadolu
Tiirkiye 8,0 0,41 55,7 4,4 46,3 3,5

Kaynak: Saglik Istatistikleri Yillig1 2021 Haber Biilteni Yayimlanmistir. Giincellenme

Tarihi 27 Nisan 2023

Hastaneler; ekonomik, verimli ve etkili olarak her tiirlii saghk hizmetinin kesintisiz bir
sekilde sunuldugu, egitim, arastirma ve toplum saghgi hizmetlerinin verildigi, cevreyi
etkileyip cevreden etkilenen, karmasik, maliyetli ve kendine has o6zellikleri olan ve
profesyonel yonetim gerektiren sosyal kurumlardir?. Hastane yonetimi veya saghk
yonetimi saglik sektoriinde yer alan tiim paydaslarin istek ve ihtiyaclarii karsilama,

yonetim ve siirecleri organize etme, isleyis sirasinda ihtiya¢ duyulan hizmetlerin
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verilmesi adina katki saglama misyonu olan bir alandir. Bu yap1 olarak
multidisiplinerdir ve cikis noktasi ise yonetimdir9. Saghk hizmetlerinin kesintisiz bir
sekilde etkin ve verimli bir sekilde yiiriitiilebilmesi i¢in basarili bir sekilde yonetilmesi
gereklidirtot, Kurumlar bunu cesitli uzmanlardan yararlanarak, komisyonlar ve

komiteler kurarak gerceklestirmelidir2.

Saghk kurumlarindaki yoneticiler ¢cok farkli alanlardan profesyonel, yar1 profesyonel ve
yardimcl hizmet personelinin birlikte uyum igerisinde calismasim1 saglamakla
gorevlendirilmiglerdirs. Bu kisiler pozitif yaklagimlar1 ile kurum c¢alhisanlarina
yaklastiklarinda calisanlarin yiiksek motivasyonlari ile miisteri memnuniyeti saglanacak,
hem calisan hemde isletmenin performansi olumlu yonde artacaktir4. Saglik kurumu
yoneticileri yasanan tiim bu sorunlarin ve degisikliklerin dogasini anlamak icin saghk
sistemini yakindan takip etmelidirs. Saglik kuruluslar1 maliyeti yiiksek isletmelerdir.
Ozellikle tibbi malzeme harcamalar1 toplam harcamalarin 6nemli bir kismim
olusturmaktadir'e. Bu baglamda hastanelerdeki hastane yoneticilerinin iletisim, finansal
yOnetim, stratejik diistinme, takim olusturma, degisim yonetimi ve kriz yonetimi gibi bir
cok alanda bilgi sahibi olmasi gereklidir.Saglik ihtiyaglar acildir ve bu kararlarin dogru

bir sekilde ahnmasi gerekir?.

Saghk hizmeti sunan orgiitler tibbi kurulus olmalar1 yaninda ekonomik ve sosyal bir
nitelik tagimalar1 nedeniyle alaninda uzman saglik yoneticilerine ihtiya¢ duymaktadirlar.
Ulkelerin saghk hizmetleri etkili ve verimli devam ettirebilmeleri saghk sistemleri
iizerindeki kontrollerine baghdir's. Saghk hizmetleri yonetiminin Oneminin
anlasilmasiyla iiniversitelerde bu konu ile ilgili 6nlisans, lisans, yiiksek lisans ve doktora
programlar1 acmislardir. Ulkemizde ve diinyada yasanan degisimler egitim sistemini
de etkilemis, degisen toplumun ihtiyaclarina cevap verebilen, yenilik¢i, arastirmaya
tesvik eden tiniversiteler olusmusturz2e. Bu calisma hastane ve saglhik kurumlar: isletme
yonetiminin 6nemini vurgulamak, iiniversite- toplum-devlet igbirligini tesvik etmek ve
saglik sisteminin en iyi sekilde yonetilmesi icin lisansiistii tezleri incelemek, egilimleri
belirlemek, ¢ikarimda bulunmak amaciyla gerceklestirilmis olup hastane yoneticilerine,

ogrencilere, akademisyenlere, arastirmacilara yol gostermek icin gerceklestirilmistir.
Gerec ve Yontem

Arastirmanin Amaci ve Onemi: Kiiresellesme, bilginin kolay ulasimi, teknolojik
ilerlemeler, diinyada yasanan degisimler saglik isletmelerini de etkilemistir. Saghk

isletmeleri profesyonel calisanlar1 ve teknolojik ara¢ gerecleriyle maddi olarak yiiksek
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kaynaklar gerektirmektedir. Bu ytizden bu kurumlarin alaninda uzman kisiler tarafindan
yonetilmeleri zorunludur. Bu ihtiyac1 anlayan iiniversiteler de lisansiistii programlar
diizenleyerek ekonomiye ve topluma katki saglamaktadirlar. Bu arastirma, hastane ve
saglk kurumlar: yonetimi ile ilgili 2000 yilindan 2023 yilina kadar yazilan yiiksek lisans
ve doktora tezlerinin incelenmesine yonelik giincel egilimleri ortaya koymay:

amaclamaktadir.
Arastirma Verileri ve Analiz Metodu

Ulusal Tez
(https://tez.yok.gov.tr/UlusalTezMerkezi /tezSorguSonucYeni.jsp)

Tiirkiye Yiiksek Ogretim Kurumu Merkezi veri tabanindan

01.02-2023-

30.03.2023 tarihleri arasinda “hastane yonetimi” anahtar kelimesiyle tarama
gerceklestirilmis. Toplanan veriler, Word Art, Microsoft Word 2015, Microsoft Excel

2015 ve SPSS 26 paket programlarindan yararlanilarak analiz edilmistir.
Arastirma Diyagram

Hastane yoOnetimi 2000-2022 yillar1 arasinda yapilan hastane yonetimi ile ilgili
lisansiistii tezleri incelenmistir. 2000 yilindan once yazilan ve 2023 yilinda yazilanlar
aragstirmaya dahil edilmemistir. Sadece hastane yonetimi ile dogrudan ilgili olanlar

alinmigtir. Sekil 1’de arastirma diyagrami gosterilmistir.

Sekil 1. Aragtirma diyagram

N. ERDAL, F. SIVASLIOGLU
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Bulgular
Resim 1. Kelime bulutu
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Tez bashiklarinda bulunan kelimelerin kullanim siklig1 biiyiik ve kiiciik harflerle yazilarak
icerik resmedilmistir. Bu uygulama arastirma veya calismalarin hangi konulara yonelik
oldugunu gosterir. Ozellikle nitel cahsmalarda da sikhikla kullanilmaktadir2'. Resim 1'de
goriildiigii gibi tez isimleri ele alinarak yapilan bu calismadaki kelime bulutu gorselinde

arama kelimesi olan “hastane yonetimi” kelimesinin sikliginin fazla olmasi nedeni ile
dikkat cekmektedir.

Grafik 1. Hastane ve saglik kurumu yonetimi ile ilgili tezlerin yazilma yillar
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Grafik 1'de goriildiigii gibi 2000 y1linda 5 tez (% 1,4) yazilmistir. 2002 y1linda tez sayisi
12 (%3,3) ye yiikselmistir. 2007 yilina kadar 4 (%1,1) -5 (%1,5) araliginda seyretmistir.
2007 yilinda yine 12 (%3,3) ye ulasmistir. 2009 yilinda 17 (%4,6), 2010, 2011 ve 2012’de
say1 20 (%5,4) olmustur. 2013 y1linda diisiis yasanmis 10 (% 2,7), 2014 say1 34 (% 9,3)
ylikselmistir. 2018’ de 40 (%40,9) olmus daha sonra tekrar diisiis yasanmistir. 2019-
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2022 yillar arasinda da 17 (%54,6) — 13 (%3,5) seyretmistir. En fazla hastane yonetimi

ile ilgili tez 2018 ve 2014 yillarinda yazilmistir.

Tablo 3. Universitelere gore yiiksek lisans, doktora, tipta uzmanlik frekans dagilimi

N. ERDAL, F. SIVASLIOGLU

Universite Yiiksek Gecerli Kiimiilatif
lisans Doktora | Tip Yiizde Yiizde

Abant Izzet Baysal Universitesi 2 - ,5 ,5

Adnan Menderes Universitesi 2 - ,5 1,1

Afyon Kocatepe Universitesi 2 - ,5 1,6

Akdeniz Universitesi 2 1 8 2,5

Anadolu Universitesi 2 - )5 3,0

Ankara Universitesi 11 4 4,1 7,1

Ankara Hac1 Bayram Universitesi 2 - ,5 7,6

Ankara Yildirim Beyazit Universitesi - - 1 ,3 7,9

Atatiirk Universitesi 1 - ,3 8,2
Atilm Universitesi 4 - 1,1 9,3

Avrasya Universitesi 2 - ,5 9,8
Bahgesehir Universitesi 3 1 1,1 10,9
Bandirma On Yedi Eyliil Universitesi 1 - 3 11,2
Bagkent Universitesi 4 1 1,4 12,5
Beykent Universitesi 52 1 14,4 27,0
Bezmialem Vakif Universitesi - 1 ,3 27,2
Bogazici Universitesi 1 - 3 27,5
Burdur Mehmet Akif Ersoy Universitesi 2 - )5 28,1
Cumhuriyet Universitesi 2 - )5 28,6
Cag Universitesi 1 - 3 28,9
Canakkale On Sekiz Mart Universitesi 3 1 1,1 30,0
Cukurova Universitesi 2 1 1 1,1 31,1
Dicle Universitesi - 1 3 31,3
Dokuz Eyliil Universitesi 22 2 6,5 37,9
Dumlupinar Universitesi 5 1 1,6 39,5
Ege Universitesi 4 1 1 1,6 41,1
Erciyes Universitesi 1 - )3 41,4
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Eskisehir Osmangazi Universitesi - - 3 41,6
Firat Universitesi 1 1 )5 42,0
GATA Universitesi 1 1 )5 42,5
Gazi Universitesi 21 5 7,6 50,1
Gaziantep Universitesi 2 - ,5 50,7
Gebze Universitesi - 1 ,3 51,0
Giimiishane Universitesi 2 - )5 51,5
Hacettepe Universitesi 18 4 6,3 57,8
Hali¢ Universitesi 5 - 1,4 59,1
Inoni Universitesi 1 1 5 59,7
Istanbul Arel Universitesi 2 - ,5 60,2
Istanbul Bilim Universitesi 6 - 1,6 61,9
Istanbul Esenyurt Universitesi 2 - )5 62,4
Istanbul Kiltiir Universitesi 2 1 8 63,2
Istanbul Medipol Universitesi 4 1 1,4 64,6
Istanbul Okan Universitesi 6 2 2,2 66,8
Istanbul Teknik Universitesi 1 - )3 67,0
Istanbul Universitesi 24 3 6,8 73,8
Istanbul Universitesi- Cerrahpasa -

Universitesi ! 3 l
Istanbul Yeni Yiizy1l Universitesi 2 - )5 74,7
Izmir Katip Celebi Universitesi 2 - 5 75,2
Kadir Has Universitesi 3 - 8 76,0
Kahramanmaras Siit¢i Imam -

Universitesi ! 3 763
Karabiik Universitesi 2 - ,5 76,8
Karadeniz Teknik Universitesi 5 1 1,6 78,5
Kayseri Universitesi 1 - »3 78,7
Kocaeli Universitesi 2 1 »8 79,6
Kog Universitesi 1 - »3 79,8
Maltepe Universitesi 1 - 3 80,1
Manisa Celal Bayar Universitesi 2 - ,5 80,7
Marmara Universitesi 14 5 5,2 85,8

N. ERDAL, F. SIVASLIOGLU
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Mehmet Akif Ersoy Universitesi 1 - 3 86,1

Mimar Sinan Universitesi 1 - 3 86,4
Mugla Sitki Kocman Universitesi 2 - )5 86,9
Namik Kemal Universitesi 2 - )5 87,5

Nevsehir Haci Bektas Veli Universitesi - 1 ,3 87,7
Osmaniye Korkut Ata Universitesi 1 - 3 88,0
Pamukkale Universitesi 1 - ,3 88,3
Saglik Bilimleri Universitesi - 1 1 )5 88,8
Sakarya Universitesi - 1 ,3 89,1

Selcuk Universitesi 6 3 2,5 91,6

Sivas Cumhuriyet tiniversitesi 2 - ,5 92,1

Siileyman Demirel Universitesi 8 2 2,7 94,8
Toros Universitesi 1 - )3 95,1

Trakya Universitesi 4 - 1,1 96,2
Tiirk Hava Kurumu Universitesi 3 - 8 97,0

Ufuk Universitesi 1 - 3 97,3

Uludag Universitesi - 1 »3 97,5

Uskiidar tiniversitesi 3 2 1,4 98,9
Van Yiiziinci Y1l Universitesi 3 - 8 99,7
Zonguldak Karaelmas Universitesi - 1 3 100,0
Toplam 304 55 8 100,0

Tablo 3’de goriildiigii gibi 367 tez incelenmistir. Bunlarin 304’ (%82,8) yiiksek lisans,
551 (% 15,0) doktora ve 8’1 (%2,2) tipta uzmanhktir. Bu tezlerin 356’s1 (% 7,0) Tiirkce ve
11’ (%3,0) Ingilizce olarak yazilmistir. 253 (%68,9) tez devlet iiniversitelerinde, 114
(%31,1) tez vakif/ ozel iiniversitelerde yazilmistir. Enstitiiler ise, 206’s1 (%5,6) Sosyal
Bilimler Enstitiisii; 122’si (33,2) Saghk Bilimleri Enstitiisii; 1571 (%4,1) Lisansiistii Egitim
Enstitiisii; 13’ (%3,5) Fen Bilimleri Enstitiisii; 7’si (%1,9) Tip Fakiilteleri ve 4’1 (%1,1)
Egitim Bilimleri Enstiitiisiinde {iiretilmistir. Tezlerin danismanlarinin ise ¢ogunlugu,
136’s1 (%37,1) profesordiir. 957 (%25,9) docent, 44’1 (%12,0) doktor 6gretim iiyesi, 80’i
(%21,8) yardimc1 docent, 7’si (%1,9) doktor veya uzmandan olusmustur. Tezlerin sayfa
sayilar1 ise 42-518 sayfa arasinda degismektedir. Bu tezlerin biiyiik bir ¢cogunlugu 72’si

(%19,6) 151-200 sayfa araligindadir. Hastane yonetimiyle ilgili en fazla tez Beykent
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Universitesi'nde 52 yiiksek lisans ve 1 doktora (%14,4) yazilmistir. Bunu 24 yiiksek lisans
ve 3 doktora tezi (%6,8) ile Istanbul Universitesi, 21 yiiksek lisans ve 5 doktora ve 2 tipta
uzmanlhk ile (%7,6) Gazi Universitesi takip etmistir. Toplam 8 adet tip fakiiltesinde
hastane yonetimiyle ilgili tez yazilmistir. Bunlar, Cukurova Universitesi Tip Fakiiltesi,
Halk Saghg Ana Bilim Dali/Ege Universitesi, Tip Fakiiltesi, Acil Tip Ana Bilim
Dal1/Eskisehir Osmangazi Universitesi Tip Fakiiltesi, Acil Tip Ana Bilim Dali/Hacettepe
Universitesi, Tip Fakiiltesi, Halk Saghg§ Ana Bilim Dal/Saghk Bilimleri
Universitesi/Antalya Egitim ve Arastirma Hastanesi Acil Tip Ana Bilim Dal1 ve Yildirim
Beyazit Universitesi Tip Fakiiltesi Acil Tip Ana Bilim Dalinda 1 er, Tipta Yeterlilik ve Gazi
Universitesi, Tip Fakiiltesi, Acil Tip Ana Bilim Dalr’'nda ise toplam 2 hastane yonetimi ile
ilgili tez yazalmistir. En cok tez Istanbul 152 (% 41,4), Ankara 83 (% 22,6) ve Izmir 29
(%7,9) olarak goriilmektedir. Bununda sebebi iiniversitelerin bu sehirlerde yogunlagmis

olmasidir.

Tablo 4. Hastane yonetimi konulu tez konular:

Boliim Siklik | Gecgerli Yiizde | Kiimiilatif Yiizde
Beslenme ve Diyetetik 1 3 3
Bilgi ve Bilgi Yonetimi 1 ,3 ,5
Bilgisayar Miihendisligi 1 ,3 ,8
Bilim ve Teknoloji 1 ,3 1,1
Biyoistatistik 1 ,3 1,4
Biyomedikal 1 ,3 1,6
Biyoteknoloji 1 »3 1,9
Calisma Ekonomisi 1 ,3 2,2
Deontoloji ve Tip Tarihi 1 ,3 2,5
Dis Hekimligi 1 »3 2,7
Egitim ve Ogretim 2 )5 33
Eczacilik ve Farmakoloji 1 3 3,5
Ekonometri 3 8 4,4
Endiistri Miihendisligi 6 1,6 6,0
Fizyoterapi 1 3 6,3
Halk Saghg 6 1,6 7,9
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Hastane ve Saglik Kurumlar1 Yonetimi 273 74,4 82,3
Hemsirelik 31 8,4 90,7
Ik ve Acil Yardim 3 ,8 91,6
Hukuk 1 3 91,8
Isletme 17 4,6 96,5
Maliye 8 2,2 98,6
Kamu Yonetimi 1 3 98,9
Mimarlik 1 3 99,2
Siyaset Bilimi 1 3 99,5
Sosyal Hizmetler 1 »3 99,7
Tip 1 ,3 100,0
Toplam 367 100,0

Tablo 4’de hastane yonetimi ile ilgili tezlerin konular: goriilmektedir. Hastane ve saglik

kurumlar1 yonetiminde en fazla tez 273 (%74,4) yazilmistir. Bunu hemsirelik 31 (%8,4)

takip etmektedir. Hastane yonetimi ilgili tezlerin biiyiik ¢ogunlugu isletme yonetimi

anabilim dali 143 (%39,0) boliimiinde yazilmistir. Hastane ve saglik kurumlari genis bir

konu olan isletme boliimiiniin i¢indedir. Bunu 62 (%16,9) ile hastane ve saghik kurumlar

yonetimi anabilim dali takip etmektedir. Hastane ve saglik kurumlar1 yonetimi bilim dah

en fazla tezi 82 (%22,3) liretmistir. Bunu isletme bilim dal 52 (%14,2) ve saghk yonetimi

bilim dali 45 (%12,5) takip etmektedir.

Grafik 2. Tezlerde kullanilan arastirma yontemleri

Karma == 13
Literatiir Taramas1 —— 67
Nitel m——— 49

Nice] eSS )38

0 50 100 150

200

250

Grafik 2'de goriildiigii gibi 238 tezde (%64,9) nicel arastirma yontemi kullanilmigtir.

Bunu 67’si literatiir taramasi,

arastirma izlemistir.

49’u (%13,4) nitel arastirma ve 13’ (%3,5) karma
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Grafik 3. Arastirma yapilan hastaneler
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Grafik 3’de goriildiigii gibi, 367 tezin 67'si (%18,3) literatiir taramasidir. 10™u (%2,7)
egitim ve arastirma hastanesinde, 4 (%1,1) askeri hastanede, 1341 (%36,5) devlet
hastanesinde, 71’i (%19,3) karma, 38’i (%10,4) liniversite hastanesinde, 41’1 (%11,2)
ozel/vakif hastanesinde 1’1 (% 0,3) bolge hastanesinde ve (% 0,3) Irak bolge hastanesinde

gerceklestirilmistir.

Grafik 4. Arastirma teknikleri
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Grafik 4’de arastirma teknikleri goriilmektedir. En fazla nicel arastirma yapilmis ve
anket teknigi 231 (%69,1) uygulanmistir. Bunu 69 (%18,8) literatiir taramasi takip

etmistir.
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Grafik 5. Aragtirma orneklemi
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Grafik 5°de arastirmalarin 6rneklemi goriilmektedir. Saglik calisanlarinin tiimiinii iceren

93 (%25,3) calismalar oldukca fazladir.
Tartisma

Tiirkiye’de ve diinyada saglik hizmetleri gelisen teknolojiye paralel olarak oldukca
ilerlemistir. Onceleri tedavi olmak icin yurtdisina giden vatandaslarimz bugiin
rahathikla tilkemizde tedavi olabilmekte ve basarili sonuclar elde edebilmektedir.
Tiirkiye’deki hastanelerin basaris1 saglhk isletmelerinin profesyonel yoneticiler
tarafindan yonetilmesiyle iligkilidir. Onceleri bashekim ve bashemsirelerle yonetilen
saglik kurumlarina ek olarak hastane miidiirleri de dahil olmus ve 6zellikle tibbi konular
disinda yonetim uygulamalarinda da basar1 saglamiglardir. 2000’1li yillardan sonra
iiniversiteler saglik yonetimiyle ilgili boliimlerin sayisin1 artirmiglar ve bunu
lisansiistiine de tasimislardir. Bu calismada, yiiksek lisans tezleri cogunluktadir. Devlet
iiniversitelerinde yazilanlar cogunluktadir ve yaz dillerinin biiyiik bir kismi Tiirkgedir.
2014 ve 2018 yillarinda tezler daha fazla yazilmistir. Tezlerin en fazla iiretildigi sehir ise
Istanbul’dur. Bunu Ankara ve Izmir izlemektedir. Bunun da sebebi iiniversitelerin bu
sehirlerde yogunlagsmasidir. Danisman olarak profesorler cogunluktadir. En cok tez

iireten {iniversitelerin basinda Beykent Universitesi gelmektedir. Bunu Istanbul
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Universitesi ve Gazi Universitesi takip etmektedir. Tezler konulara gore ayrildiginda
hastane ve saglik kurumlar1 yonetimi ile ilgili olanlar en fazladir, bunu da hemsirelik
takip etmektedir. Isletme yonetimi anabilim dali ve hastane ve saghk kurumlar bilim
dalinda en fazla tez yazilmistir. Nicel arastirmalar cogunlukta olup, 6rneklem olarak en
fazla saghk calisani, hastane olarak devlet hastaneleri, yontem olarak anket teknigi
cogunluktadir. Sayfa sayilar ise 42-518 arasinda degismektedir. 2000 yillardan sonra
saghk yonetimiyle ilgili boliimlerin cesitliligi, saghk yonetimi, saghk isletmeciligi,
hastane ve saghk kurumlar: yonetimi, saghk yoneticiligi gibi boliimlerin hizla artmasi ile
vakif ve devlet iiniversiteleri miifredatlarin1 degistirmisler ve bu boliimlere kaymaya
baslamiglardir. Ayrica ikinci 6gretim, uzaktan egitim, agik ogretim gibi segeneklerin
artmasi lisansiistii egitimleri artirmistir. Bu yiizden yliksek lisans tez sayis1 doktoraya
gore fazladir. Doktora egitiminin uzunlugu, vakif iiniversitelerinde iicretin fazlahgi,
ALES ve yabanci dil sinavlarinin zorunlulugu doktora egitimini olumsuz etkilemektedir.

Doktora tez sayisinin da bu dogrultuda azaldig goriilmektedir.

Saglik yonetimiyle ilgili bir¢ok bibliyometrik arastirma yapilmistir. Bunlardan bazilar
sunlardir. Bayin (2015) saglik turizmi alaninda yapilmis lisansiistii tezleri incelemistir22.
Potas (2017), calismasinda saglhk hizmetlerinin yonetimi alaninda yapilmis tezleri
incelemistirzs. Giil vd. (2015) saglik yonetiminde yazilan lisansiistii tezleri incelemistir24.
Inam ve Kog, Tiitiincii (2017) ise saghk alaninda tezleri arastirmustir2s. ilhan (2017),
saglik kurumlar1 yonetimi alaninda yonetim ve organizasyon ilgili tezleri incelemistir2e.
Sahin ve Ocak (2019), saglik yonetimiyle ilgili tezleri analiz etmistir®o. Kogyigit ve Altsoy
(2021), saglik hizmetlerinde yonetim muhasebesi ile bibliyometrik bir analizleri
incelemistir2. Akbulut (2020), “Saghkta Maliyet” {lizerine yapilan tezleri incelemistir=s.
Aydin vd. (2023), saglik yonetimi ana bilim dalinda yiiriitiilen Covid-19 konulu tezleri
aragtirmistir29. Fidan Tiirkon ve Eke (2022), Tiirkiye'de saglk sektoriinde kamu 6zel
ortaklig: izerine yapilmig calismalarin bibliyometrik analizini arastirmigtirse. Kogyigit ve
Senay (2018), saglik yonetimiyle ilgili muhasebe ve finansman alaninda yazilan
lisansiistii tezlerin degerlendirilmesis!; Santas (2017) saglik ekonomisi alaninda yapilan
lisansiistii tezlerin incelenmesini gerceklestirmistirs2. Eke ve Zeybek (2020) ise, saghk
yonetimi alaninda ulusal ve uluslararasi dergide yayinlanan makaleleri incelemistirss. Bu
calisma, Potas (2017), Giil vd. (2015), Sahin ve Ocak’in (2019) yaptiklar1 bibliyometrik

incelemelerle benzerlikler tasimaktadir.
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Sonuc¢

Kiiresellesme, teknolojik ilerlemeler, siddetli rekabet ortam, bilgiye kolay ulasim, saglik
turizmi vb. saglik sektoriinii derinden etkilemis ve saghk kurumlarinin yonetimini
degistirmistir. Saghk kurumlarina tibb1 yonetici yaninda finansal, orgiitsel, yonetsel
faaliyetleri en 1iyi sekilde takip edebilen, yeni gelismelere acik, takipgilerini
siiriikleyebilen yoneticiler alma yoluna gitmislerdir. Universiteler, bireylerin ve
toplumun ihtiyaclar1 dogrultusunda ve toplumun refahinin artirllmasinda Onemli
gorevler iistlenmektedir. Her meslek icin nitelikli insan yetistirmektedirler. Ulkelerin
ekonomik olarak giiclii olmas1 ve refah seviyesinin yiiksek olmasi1 da iiniversiteler,
toplum, devlet isbirliginin giiclii olmasina baghdir. Bu calismaya konu olan lisansiistii
egitimin amaci, akademik personel, nitelikli is giicli, arastirmaci, uzman yetistirmektir.
Lisansiistii egitimde yiiksek lisans tezlerinin daha fazla yapilmis olmasina ragmen
doktora tezlerinin azlig1 dikkat cekmektedir. Gelecekte de hastane ve saglik kurumlar:
yonetimine dair gilincel konularla ilgili doktora tezlerinin yapilmasi onerilmektedir.
Ozellikle yeni teknolojik uygulamalarin hastaneye kattiklari, liderlik, calhisanlarin
giiclendirilmesi, calisanlarin memnuniyet ve motivasyonu ile ilgili c¢alismalarin
yapilmasi onerilir. Bu inceleme, Tiirkiye Yiiksekogretim Kurumu Ulusal Tez Merkezi veri
tabanindan elde edilen verilerle simirlidir. Web of Science, Scobus ve Ulakbim veri
tabanlarindaki makalelerin incelenmesi ile daha anlamli ve genellenebilir sonuclar elde
edilebilir.
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Investigation of Some Ion Channel Expressions in Cochlear Nucleus of

Tinnitus Induced Rats”

Yasemin USTUNDAG™, Giirsel DINC***, Ramazan BAL"***

Abstract

Aim: The aim of this study is to gain a better understanding of how certain ion channels play a role in the

molecular mechanisms of salicylate- and noise-induced tinnitus.

Method: The present study was conducted on thirty-two, 4-month-old, male Wistar Albino rats. Rats were
equally divided into four groups; two experimental groups and two control groups. The assessment of
tinnitus was based on a behavioral test which was modified from the conditional suppression method.
Tinnitus was induced by sodium salicylate administration and noise exposure in rats in which the
suppression ratios were zero (0). All animals in both experimental and control groups were decapitated in
deep anaesthesia for 2 h after salicylate or saline administration and noise exposure, consecutively. Tissues
from the left and right cochlear nucleus were dissected immediately in ice-cold RNA later (Invitrogen).
Before reverse transcription, the RNA pools were arranged. Quantitative changes in HCN1, HCN2, HCN4,
SCN1A, SCN2A1, SCN3A, TRPM2, TRPM7 and GAPDH mRNA expressions in the cochlear nucleus in both
experimental and control groups were examined by quantitative real-time PCR method. Statistical data were
analysed using the SPSS 21 program (Version 21.0, SPSS Inc., Chicago, IL, USA) with the Kruskal-Wallis and
Mann-Whitney U tests.

Results: Fold changes in the expression levels of SCNA1, SCN2A1, SCN3A, TRPM2, TRPM7, CACNA1B,
HCN1, HCN2 and HCN4 genes in both salicylate-induces tinnitus (SAT) and noise-induced tinnitus (NT)
groups compared with the control group. According to these data, it is seen that the mRNA levels of all genes
are lower in the cochlear nucleus area of the rats in both SAT and NT groups than in the control group.
Considering each of these genes in NT group: SCNA1, SCN3A, TRPM7 genes slightly decreased; SCN2A1,
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TRPM2, HCN1 and HCN4 genes slightly increased compared with the SAT group. For HCN2 gene fold

changes were nearly the same in the NT and SAT groups.

Conclusion: The findings of this study suggest that tinnitus generation may be closely related to alterations
in several key ion channel families activity including voltage-gated calcium channels, hyperpolarization-
activated cyclic nucleotide—gated (HCN) channels, transient receptor potential (TRP) channels, voltage-
gated sodium channels within the CN, specifically in response to salicylate-induced and noise-induced

tinnitus models.
Keywords: Ion channels,qPCR, rat, tinnitus.

Kulak Cinlamasi1 Olusturulmus Sicanlarin Koklear Cekirdeklerinde Baz1 iyon Kanali

Ekspresyonlariin incelenmesi
Oz
Amacg: Bu calismanin amaci, belirli iyon kanallarinin salisilat ve giiriiltii ile indiiklenen tinnitusun

molekiiler mekanizmalarinda nasil bir rol oynadigin1 daha iyi anlamaktir.

Yontem: Calisma, 32 tane 4 aylik erkek Wistar Albino siganlar tizerinde gergeklestirilmistir. Sicanlar, iki
deney ve iki kontrol grubu olmak iizere dort gruba esit olarak boliinmiistiir. Tinnitus degerlendirmesi,
kosullu baskilama yonteminden modifiye edilen bir davranis testine dayanmaktadir. Tinnitus, baskilama
oranlar sifir (0) olan siganlarda sodyum salisilat uygulamasi ve giiriiltii maruziyeti ile indiiklenmistir. Tim
deney ve kontrol gruplarindaki hayvanlar, salisilat veya salin uygulamasindan ve ardisik giiriiltii
maruziyetinden 2 saat sonra derin anestezi altinda dekapite edilmistir. Sol ve sag koklear ¢ekirdek dokular:
hemen soguk RNA later (Invitrogen) icersinde diseke edilmistir. Ters transkripsiyondan 6nce, RNA
havuzlar1 diizenlenmistir. Her iki deney ve kontrol grubundaki koklear cekirdekte HCN1, HCN2, HCN4,
SCN1A, SCN2A1, SCN3A, TRPM2, TRPM7 ve GAPDH mRNA ekspresyonlarindaki niceliksel degisiklikler,
nicel gercek zamanh PCR yontemi ile incelenmistir. Istatistiksel veriler, Kruskal-Wallis ve Mann-Whitney U

testleri ile SPSS 21.0 programi (Version 21.0, SPSS Inc., Chicago, IL, USA) kullanilarak analiz edilmistir.

Bulgular: SCNA1, SCN2A1, SCN3A, TRPM2, TRPM7, CACNA1B, HCN1, HCN2 ve HCN4 genlerinin
ekspresyon diizeylerindeki katlamal degisiklikler, hem salisilat ile indiiklenen tinnitus (SAT) hem de giiriiltii
ile indiiklenen tinnitus (NT) gruplari ile kontrol grubu arasinda karsilastirildi. Bu verilere gore, tiim genlerin
mRNA seviyelerinin, hem SAT hem de NT gruplarindaki sicanlarin koklear cekirdek alaninda kontrol
grubundan daha diisiik oldugu goriilmektedir. NT grubundaki her bir bu genleri dikkate alindiginda: SCNA1,
SCN3A, TRPM7 genleri hafifce azalmig, SCN2A1, TRPM2, HCN1 ve HCN4 genleri SAT grubu ile
karsilagtinnldiginda hafifce artmigtir. HCN2 geni icin katlanma degisiklikleri NT ve SAT gruplarinda

neredeyse aynidir.

Sonug: Bu ¢alismanin bulgulari, tinnitus olusumunun salisilatla indiiklenmis ve giiriiltiiyle indiiklenmis
tinnitus modellerine yanit olarak, 6zellikle CN icindeki voltajh kalsiyum kanallari, hiperpolarizasyon-aktive
siklik niikleotid-gated (HCN) kanallari, gecici reseptor potansiyeli (TRP) kanallari, voltajh sodyum kanallar
gibi birka¢ 6nemli iyon kanali ailesinin aktivitesindeki degisikliklerle yakindan iligkili olabilecegini

onermektedir.

Anahtar Sézciikler: iyon kanallari, qPCR, sican, tinnitus.
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Introduction

Subjective tinnitus is a universal disorder defined as a phantom sound that is
pathologically interpreted by the brain as an acoustic signal that arises from abnormal
neural activity in the auditory pathway without any acoustic source from outside or
inside the body. It affects approximately 10-15% of the population, and about 20% of this
rate needs medical attention because their quality of life is adversely affected. This
condition develops especially in quiet environments and is literally qualified as “an

annoying situation” by patients suffering from tinnitus*s.

Determining the presence of tinnitus in humans and its characteristic in the presence of
tinnitus is not difficult. For this purpose, there are experimental studies created with
noise or salicylate, and which are important for determining the general characteristics
of tinnitus and investigating its relationship with the sounds in the body®. However, the
use of animal models is imperative to investigate the physiological basis of tinnitus and
to conduct experimental studies for potential treatment trials. However, determining the
presence of tinnitus in animals is not so simple. For this purpose, Jastreboff, the poineer
of the animal behavior test subjected animals to a paradigm based on a conditioned
suppression method before inducing tinnitus with noise or salicylate and determination

of the eligibility of this test7-2.

In animals, as in humans, tinnitus can be induced by two methods: exposure to excessive
noise and administration of sodium salicylate (or quinine). When the two methods are
compared, it is seen that in the noise-induced tinnitus model, acoustic trauma is induced
by exposing the subjects to excessive sound and various animal models have proven that
noise exposure produces tinnituss*5 and in Jastreboff’s model, tinnitus can be induced
when 350 mg/kg dose of sodium salicylate is injected intraperitoneally for two

consecutive days to experimental animals as well816,

Although there is a lack of clarity on the mechanisms and anatomical initiation point
underlying the development of tinnitus, the thought that decreased excitatory input in
the auditory cortex is due to cochlear deafferentation through increased spontaneous
firing rate in the cochlear nucleus, is strongly believed. The cochlear nucleus is the first
center in the auditory pathway that processes acoustic signals from direct projections of
the auditory nerve. In addition to cellular changes, changes at the molecular levels could

be responsible for the pathophysiology of tinnitus'7-9.

- N . 295
Y. USTUNDAG, G. DING, R. BAL



IGUSABDER, 22 (2024): 293-307.

In the last decade, animal research has clearly demonstrated that tinnitus is a pathology
of synaptic plasticity2c. Although many studies have been conducted to determine the
basis of these mechanisms, they have not been completely clarified yet. The main
purpose of this study is to gain a better understanding of how certain ion channels play

a role in the molecular mechanisms of salicylate- and noise-induced tinnitus.
Material and Methods
Subjects

The present study was conducted on thirty-two, 4-month-old, male Wistar Albino rats
weighing between 195 and 330 g. Rats were equally divided into four groups; two
experimental groups and two control groups. In behaviour tests, twenty rats subjected to
training. The experimental protocols were approved by the Local Animal Use
Committees of Firat University (Elazig, Turkey), dated December 6, 2012, study number
117. The study was funded by Firat University Scientific Research Projects Unit (FUBAP),
study number VF.11.12 and was conducted at the Experimental Research Unit of Firat
University (FUDAM).

Assessment of Tinnitus

Behavioral tests were carried out by a conditional suppression method based on
Jastreboff and colleagues’ studies®2'. To evaluate the ability to combine silence and
licking behavior of rats, a suppression ratio (SR) was calculated which is according to
licking numbers (LN) of rats both during background sound is on and off. The formula

is given below:
SR = (LN sound off/2min) / [(LN sound off/2min) + (LN sound on/28min)]

Suppression ratios between 0 and 0.4 were admitted to be successful at the end of this
training session. According to behavioral test, rats with suppression ratios ranging from

0 to 0.2 were included in the experimental groups.

Tinnitus was induced by sodium salicylate administration in rats in which the
suppression ratios were zero (0). 2 h after salicylate administration, the main 30-minute
procedure was applied as in initial lick training. All licking numbers were counted and
SRs were calculated once more to compare the difference between the two conditions.

Suppression ratios equal to 0.4 or greater than 0.4 were admitted to perceive tinnitus.
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Administration of Sodium Salicylate

According to Jastreboff’s previous studies, sixteen rats were divided into two groups.
Eight rats received a single dose of 350 mg/kg subcutaneous injection of sodium
salicylate 2 h before decapitation as a 2-h post-salicylate injection group. The other eight

rats received the same volume of saline as the control group?s-6.
Noise Exposure

Eight rats in the noise exposure group were anesthetized by xylazine/ketamine
anesthesia supported by atropine administration. A pure tone of 10 kHz was delivered at
110 dB SPL for 3 h to induce tinnitus. Acoustic stimuli were calibrated at the head level
of the rats. Eight rats in the control group were similarly anesthetized but unexposed to

noise overexposure.
Quantitative Real-Time PCR Analysis

All animals in both experimental and control groups were decapitated in deep
anaesthesia for 2 h after salicylate or saline administration and noise exposure,
consecutively. Tissues from the left and right cochlear nucleus were dissected
immediately in ice-cold RNA later (Invitrogen) under a stereomicroscope; placed in

Rnase-free tubes and frozen in liquid nitrogen.

Total RNA was extracted from each frozen tissue; hence, frozen tissues were
homogenised in Bullet Blender® 50 with Bullet Blender® Bead Lysis Kit according to
the instructions of the kit. Supernatants were collected in Rnase-free tubes. Total RNA
isolation was made with PureLink™ RNA Mini Kit. Total RNA levels in each tube were
measured using Qubit 2.0 Fluorometer and calculated in mg/mL. Before reverse
transcription, the RNA pools were arranged. Quantitative changes in HCN1, HCN2,
HCN4, SCN1A, SCN2A1, SCN3A, TRPM2, TRPM7 and GAPDH mRNA expressions in
cochlear nucleus in both experimental and control group were examined by quantitative
real-time PCR method. Quantitative real-time PCR reactions were performed in Applied
Biosystems 7500 Fast Real-Time PCR System and quantified by Applied Biosystem
TaqMan primers designed specifically for rats. The data were collected and analysed
using Biosystems 7500 Fast Real-Time PCR System Software. Rat GAPDH, an
endogenous housekeeping gene was selected as an internal control. Each sample
determination was performed in triplicate2!. Statistical data were analysed using the IBM

SPSS 21 program with the Kruskal-Wallis test.
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Statistics: Data were presented as the mean + standard deviation and the p<0.05 value
was considered significant. HCN1, HCN2, HCN4, SCN1A, SCN2A1, SCN3A, TRPMz2,
TRPM7, expression levels in the cochlear nucleus tissue of the salicylate induced tinnitus
(SAT), noise-induced tinnitus (NT) and control groups were analyzed by the Kruskal-
Wallis test following the Mann-Whitney U test to define the diversity among the groups.

Results

SRs of the behavior test performed before tinnitus induction were calculated as zero (0)
for ten rats in the SAT group and eight rats in the NT group. The rest of the rats in the
NT group’s SR were 0,1 and 0,2. Because these results provided the required “SR< 0.4”
condition, tinnitus was induced in both groups according to their own procedures

(Figure 1 and Table 1).

Figure 1. Supression rates of the rats in the salicylate-induced tinnitus group and noise-

induced tinnitus group.
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Table 1. Statistical analysis of suppression rates of the rats in salicylate-induced tinnitus

group and noise-induced tinnitus group.

Group Number Minimum Maximum Mean SD
SAT 10 0,44 0,78 0,6214 0,11986
NT 10 0,72 0,83 0,762 0,03170

There was no difference between the HCN1 and HCN2 channel groups but for the HCN4
channel groups there was a statistical difference between the control to HCN4 SAT
group, control to HNC4 NT group and HCN4 SAT group to HCN4 NT group (p<0.01)
(Table 2).
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The statistical difference between every group of SCNA1, SCNA2A1 and SCN3A groups
was significant. There was a statistical difference between the control to SCNA1 SAT
group, control to SCNA1 NT group and SCNA1 SAT group to SCNA1 NT group; the
control to SCN2A1 SAT group, control to SCN2A1 NT group and SCN2A1 SAT group to
SCN2A1 NT group; the control to SCN3A SAT group, control to SCN3A NT group and
SCN3A SAT group to SCN3A NT group (p<0.05) (Table 2).

The statistical difference between every group of TRPM2 and TRPM7 groups was
significant. There was a statistical difference between the control to TRPM2 SAT group,
control to TRPM2 NT group and TRPM2 SAT group to TRPM2 NT group; the control to
TRPM?7 SAT group, control to TRPM7 NT group and TRPM7 SAT group to TRPM7 NT
group (p<o0.05) (Table 2).

Figure 2 shows the fold changes in the expression levels of SCNA1, SCN2A1, SCN3A,
TRPM2, TRPM7, HCN1, HCN2 and HCN4 genes in both salicylate-induces tinnitus
(SAT) and noise-induced tinnitus (NT) groups compared with the control group.
According to these data, it is seen that the mRNA levels of all genes are lower in the
cochlear nucleus area of the rats in both SAT and NT groups than in the control group.
Considering each of these genes in NT group: SCNA1, SCN3A, TRPM7 genes slightly
decreased; SCN2A1, TRPM2, HCN1 and HCN4 genes slightly increased compared with
the SAT group. For HCN2 gene fold changes were nearly the same in the NT and SAT

groups.

Table 2. Statistical analysis of expression levels of ion channels in cochlear nuclei of rats

in control group, salicylate-induced tinnitus group and noise-induced tinnitus group.

Control Group NT Group SAT Group
Ion n CT CT ACT n CT CT ACT n CT CT ACT
Channel Mean SD Mean Mean SD Mean Mean SD Mean
HCN1* 3 28.03 0.066 -0.138 3 26.24 0.094 1.097 3 26.21 0.308 1.346
HCN2* 3 26.10 0.253 -2.068 3 24.09 0.029 -1.050 3 23.97 0.105 -0.888
HCNg* 3 29.08 0.092 0.91 3 27.46 0.043 2.321 3 27.61 0.042 2.746
SCN1A** 3 25.64 0.179 -4.986 3 24.32 0.078 -1.452 3 23.87 0.079 -1.807
SCN2A1** 3 28.93 0.062 -0.729 3 25.82 0.098 0.049 3 26.88 0.116 1.203
SCN3A** 3 20.90 0.043 -1.129 3 28.25 0.157 2.472 3 27.71 0.127 2.036
TRPM2M** 3 30.80 0.242 0.173 3 28.58 0.281 2.806 3 28.64 0.025 2.956
TRPM7** 3 20.45 0.045 -1.129 3 27.46 0.897 1.688 3 26.72 0.191 1.046

*p<0.01, **p<0.05
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Figure 2. Fold changes of the ion channels in cochlear nuclei of rats in control group,

salicylate-induced tinnitus group and noise-induced tinnitus group.
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Discussion

Hyperpolarization-activated cyclic nucleotide—gated (HCN) channels, which are
essential membrane proteins, are recognized as nonselective voltage-gated cation
channels. Their function relies on the binding of cAMP to f-adrenergic receptors present
in the plasma membranes of cardiomyocytes and neurons. The activation of HCN
channels is triggered by membrane hyperpolarization, and they exhibit a high
conductivity to Na+ and K+ ions, with a ratio ranging from 5:1 to 3:1. The HCN channels
are the products of four genes, namely HCN1-4, and are extensively expressed in the
heart as HCN1, HCN2, and HCN4, and in the central nervous system as HCN1-422-24, In
noise-induced tinnitus, it is suggested that downregulated expression of HCN channels
has a protective effect against hyperactivity in fusiform cells of the dorsal cochlear
nucleus (DCN) by generating hyperpolarization. However, the present study shows that
decreased levels of HCN channels in the CN resulted in tinnitus, probably depending on
the blockade of excitatory activity at this level causing an excitatory effect in the upper
levels. In salicylate-induced tinnitus, blockade of calcium channels may result in loss of
GABAergic transmission that leads to tinnitus by activating upper levels of the auditory

pathway. The present study has supportive data that show decreased levels of HCN
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chanels in the CN which may be responsible for enhanced evoked activity. It may be a

consequence of an effort to normalize spontaneous spike rates in the auditory pathway=s.

In terms of the relationship between expression levels of HCN channels and N-type
voltage-dependent calcium channels, downregulation of all of the given genes indicates
suppressed HCN channel activity leading to prolong hyperpolarization which means
limiting voltage-gated calcium channels and because of low intracellular calcium
concentration reduction of NMDA and GABA mediated transmission, considering in
both noise and salicylate induced tinnitus. Lack of stability in essential roles of HCN
channels in neuronal excitability, rhythmic neuronal activity, dendritic integration, and
synaptic transmission may cause a plastic chance to compensate for decreased excitatory
activation of the ventral cochlear nucleus (VCN). There is a relief of inactivation of T-
and N-type Ca2* channels by resting membrane potential hyperpolarization that
contributes to enhanced excitatory postsynaptic potential summation following
pharmacological blockade of HCN channels, supporting the general principle that
inducing tinnitus depends on decreased levels of excitatory stimuli while increased levels

of inhibitory stimuli or vice versa26-28,

TRPM7 gene belongs to the melastatin subfamily of the transient receptor potential
family which encodes an ion channel and a serine/threonine protein kinase. TRPM7
channels are involved in increasing intracellular calcium levels and regulating
magnesium ion homeostasis. As is known, magnesium is the second intracellular cation
participating in synaptic transmission and preventing ion flow at resting membrane
potentials by blocking NMDA receptors. It suppresses the overall excitability of neurons
by decreasing the spontaneous firing rate. In addition, TRPM?7 is also an important
regulator of cellular Zn2+ which plays an antioxidant role under stressful conditions29-3°.
The present study is the first to observe expression levels of TRPM7 channels in the CN
of rats in tinnitus models. According to the present study, downregulated TRPM7 gene
expression was observed in the CN of rats, both in salicylate- and noise-induced tinnitus.
Decreased levels of TRPM7 expression shows the same effect as the decreased levels of
CaCN1b expression effect. Directly and indirectly, blockade of the channel by inhibition
of GABAergic and NMDA-mediated transmission, intracellular calcium concentration is
reduced, hyperpolarization time is prolonged and neuronal excitability is reduced.
Decreased numbers of all ion channels related to the transportation of calcium ions may

be one of the main reasons of the generation of tinnitus. On the other hand, reduced
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neuronal excitability may be due to blockade of potassium conductances and GABA(A)

receptors by magnesium ions or increased activity of the Na/Mg antiport mechanism.

TRPM2 is a member of the transient receptor potential melastatin family of cation
channels that are permeable to Ca2*, Na+*, and K* cation channels. Their activation is
induced by ADPR and NAD. Also, Ca2* plays a critical role in this activation. As possible
mechanism of intracellular Ca2*is to enhance channel sensitivity to ADPR. TRPM2 is
expressed in various tissues, widely including the brain, bone marrow, and cells of the
immune system. In salicylate-induced tinnitus, according to Bal’s study, inhibiting
TRPM2 ion channels with flufenamic acid in the cochlear nuclei alters neural activity in
the central auditory pathway by reducing neuronal excitability. This results in an
amplification of inhibitory signals within the auditory nuclei, consequently leading to a
reduction in signals that generate tinnitus. However, in the present study, our data shows
that, contrary to the findings of Bal et al., the expression levels of TRPMz2 in the cochlear
nuclei of rats manifesting behavioral tinnitus are lower than those in the control group.
Lower intracellular calcium levels may lead to prolonged hyperpolarization in neurons,

which can alter the balance between inhibition and excitation3!-33,

In noise-induced tinnitus, to some extent, cochlear and cochlear nuclear damage was
demonstrated in recent studies. It was reported that these damages caused increased
spontaneous firing rates'®:34. The present study is the first study for the expression
changes of TRPM2 channels in rats exposed to noise exposure, and the results show the
downregulation of these channels. In light of these data, unlike the general idea,
decreased spontaneous firing rates related to low intracellular calcium levels may be

expected through prolonged hyperpolarization.

Voltage-gated Na channels (VGSCs), a class of transmembrane proteins, are
predominantly found on the membranes of excitable cells like neurons. Their primary
function is to facilitate the transport of Na across the membrane and to convert electrical
currents into transmitter release from the nerve terminal. The Voltage-Gated Sodium
Channels (VGSCs) are crucial ion channels necessary for neuronal cells to generate
excitability and perform normal physiological functions. They play a significant role in
the rapid rising phase and the initial component of the falling phase of action potentials.
In their resting state, they exist in a closed conformation. However, when the membrane
potential is depolarized, the channels briefly open and then inactivate. Sodium channels
have a refractory period during which they return to availability at rest. In mammals, ten
VGSC subtypes have been identified, known as Navi.1-Navi.9g and NavX, based on
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differences in the a-subunits. These are classified as “central” (NaV1.1, 1.2, 1.3, 1.6) and
“peripheral” (NaV1.7, 1.8, 1.9) subunits, depending on their expression patterns. Recent
studies have shown that Navi1.1, Navi.2, and Navi.3 are widely expressed in the rat

central nervous systemss.

Given the significance of sodium currents in neurons, Liu et al. suggested that the
blockade of sodium channels by salicylate could be due to the interaction of salicylate
with the channel in its resting state. Even though salicylate might bind to the channel
when it’s open, no alterations were observed in the voltage dependence of the activation
state. It is hypothesized that when the Na current is inhibited by salicylate, salicylate
interacts with the channel in its inactive state, without affecting the voltage dependence
of activation. The shift of the inactivation curve of the Na current towards
hyperpolarization, and the delayed recovery trajectory of the Na currents, are thought to
be a result of the blockade by salicylatess3¢. Considering these data, a supportive result
was obtained from the present study. Compared with the control group there was a
significant downregulation in the expression of SCNA1, SCN2A1 and SCN3A genes in the
cochlear nucleus of rats showing behavioral evidence of salicylate-induced tinnitus.
Downregulation may be a blocking effect of salicylate, which leads to shift the balance of
the VCN neurons to inactivation. Considering both the downregulation and the blockage
of sodium channels by salicylate, it seems that they play a synergistic role in the

mechanism of tinnitus.

Regarding noise-induced tinnitus, Yin’s research indicated a notable reduction in the
Nav1.6 channel within the anterior ventral cochlear nucleus (AVCN) of rats subjected to
noise-induced tinnitussé. It was also observed that the downregulation of Nav1.6 in
inhibitory neurons could result in diminished neural excitability of these neurons,
potentially leading to increased activity in the DCN of tinnitus-affected rats.
Furthermore, Nav1.6 might play a role in altering the balance between inhibition and
excitation, thereby contributing to the heightened activity in the AVCN associated with
tinnitus. The results of the present study suggested the same idea that downregulated
expression of SCNA1, SCN2A1 and SCN3A genes in the VCN after noise-induced tinnitus
play a critical role in the generation of tinnitus by increasing hyperactivity through
decreasing excitability of the neuronss®. Fryatt’s study revealed through qPCR data that
there was a reduction in the expression of NaVi.1 and NaVi.6 mRNA in the spiral
ganglion after noise exposure, when compared to the control group of rats. Considering

results of the present study, it was assumed that decreased levels of sodium channels at
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the beginning of the auditory pathway may have the same pattern in the lower parts of
the pathway, which may be a compensation mechanism to fix the imbalance of

excitability abilitys7.
Conclusion

In conclusion, the findings of this study suggest that tinnitus generation may be closely
tied to alterations in several key ion channel families activity including voltage-gated
calcium channels, hyperpolarization-activated cyclic nucleotide—gated (HCN) channels,
transient receptor potential (TRP) channels, voltage-gated sodium channels, and
voltage-gated potassium channels, within the CN, specifically in response to salicylate

exposure and noise-induced tinnitus models.

Notably, the study revealed that the downregulation of various ion channel genes within
the CN may contribute to the development of tinnitus. This downregulation appears to
result in several important effects, including; prolonged hyperpolarization of neurons,
which may disrupt the balance between excitation and inhibition; reduced calcium
influx, leading to decreased neurotransmitter release, particularly for inhibitory
neurotransmitters like GABA; potential shifts in the balance between excitatory and

inhibitory stimuli, playing a crucial role in tinnitus generation.

The results support the notion that ion channel dysregulation within the CN may play a
crucial role in the development and maintenance of tinnitus, both in response to
salicylate exposure and noise-induced tinnitus. Further research in this area is essential
to deepen our understanding of tinnitus and to develop targeted interventions to manage

and alleviate this challenging condition.
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Potential Protective Role of Radicut in Valproic Acid-Induced Oxidative

Stress in Rat Spleen

Nihal Sehkar OKTAY", Burcin ALEV TUZUNER", Sevim TUNALI***, Ebru EMEKLI
ALTURFAN***, Tugba TUNALI AKBAY*****, Refiye YANARDAG*****, Aysen YARAT"******

Abstract

Aim: The study aims to evaluate the potential protective role of Radicut (RAD) in Valproic acid (VPA)-

induced oxidative stress in splenic tissues of rats.

Method: Rats were divided into groups as follows: Group 1: Controls (n=8), Group II: R: RAD-given group
(30 mg/kg/day, n=8), Group III: V: VPA-given group (0.5 g/kg/day, n=10), Group IV: V+R: VPA+RAD-
given group (30 mg/kg/day, n=11). VPA, RAD, and VPA+RAD were given to the animals for 7 days (i.p).

Biochemical parameters related to oxidative stress were determined in spleen homogenates.

Results: VPA elevated oxidative stress by increasing lipid peroxidation and sialic acid levels, increasing
alkaline phosphatase activity, and decreasing superoxide dismutase, glutathione-S- transferase, and
glutathione peroxidase activities. Administration of RAD to VPA-given group decreased LPO, SA levels, and

acid phosphatase levels, and increased tissue factor, SOD, GST, and GPx activities.

Conclusion: RAD reversed the biochemical results in the V group, by clarifying its protective effect. RAD

has the potential to prevent oxidative stress during VPA treatment, which could be beneficial.

Keywords: Radicut, valproic acid, oxidative stress, antioxidants, spleen, rat.
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Radicut'in Sican Dalagindaki Valproik Asite Bagh Oksidatif Streste Potansiyel Koruyucu
Roli
Oz
Amagc: Calisma, sicanlarin dalak dokularinda Valproik asitin (VPA) neden oldugu oksidatif streste

Radikutun (RAD) potansiyel koruyucu roliinii degerlendirmeyi amaclamaktadir.

Yontem: Sicanlar belirtildigi gibi gruplara ayrilmistir: Grup 1: Kontrol (n=8), Grup II: R: RAD verilen grup
(30 mg/kg/glin, n=8), Grup I1I: V: VPA verilen grup (0,5 g/kg/giin, n=10), Grup IV: V+R: VPA+ RAD verilen
grup (30 mg/kg/giin, n=11). Hayvanlara 7 giin siireyle (i.p) VPA, RAD ve VPA+RAD verildi. Oksidatif stresle

ilgili biyokimyasal parametreler dalak homojenatlarinda tayin edildi.

Bulgular: VPA, dalakta lipid peroksidasyon ve siyalik asit seviyelerini yiikselterek, alkalen fosfataz
aktivitesini artirarak ve siiperoksit dismutaz, glutatyon s transferaz ve glutatyon peroxidaz aktivitelerini
azaltarak oksidatif stresi ylikseltmistir. VPA verilen gruba RAD uygulanmasi, LPO, SA ve asit fosfataz
diizeylerini azaltirken, doku faktorii, SOD, GST ve GPx aktivitelerini artirdi.

Sonugc: RAD, koruyucu etkisini gostererek VPA verilen gruptaki biyokimyasal sonuclar1 normale cevirdi.

RAD, VPA tedavisi sirasinda yararh olabilecek oksidatif stresi 6nleme potansiyeline sahiptir.

Anahtar Sozciikler: Radikut, valproik asit, oksidatif stres, antioksidanlar, dalak, sican.

Introduction

Valproic acid (2-Propyl-Pentanoic Acid, VPA) is a widely preferred antiepileptic drug in
the world. In addition, it is used in controlling mood disorders, bipolar and
schizophrenia, several kinds of seizures, and in the treatment of migraine!. The use of
VPA may cause serious complications, although the mechanism of which has not yet been
determined. These complications are thought to be caused by oxidative stress.
Depending on the use of VPA, hepatotoxicity, teratogenicity, pancreatitis, and even coma
or death may develop. VPA can inhibit various functions of both the innate and the

adaptive immune cells2.

Radicut (RAD, 3-methyl-1-phenyl-2-pyrazoline-5-one, Edaravone) was the first
neuroprotective drug to be introduced worldwide. RAD acts as a radical scavenger and
performs anti-oxidant ability by inhibiting lipid peroxidations. RAD can diffuse into
many disease-affected organs and protect many tissues. As well as being a free radical
scavenger, RAD has anti-cytokine, anti-apoptotic, and anti-necrotic effects in several

diseases?.

The spleen, being the biggest peripheral lymphatic organ, stores approximately one-

fourth of the body's lymphocytes and is critical in launching an immune responses. It
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combines the innate and adaptive immune systems and is also responsible for making
substances that have a key role in inflammation and healing®. Thus, dysfunction of the
spleen as a result of VPA-induced toxicity or damage may also lead to impaired immune
response. Soria-Castro et al have reported an increased bacterial load of 24 and 48 hpi
in the spleen of VPA-treated mice2. Espandiari et al. have revealed that VPA toxicity
tends to affect the spleen significantly and appears to be the most susceptible in the

young’.

Based on the suppression of the immune system functions by VPA, the study aims to
evaluate the potential protective role of RAD in VPA-induced oxidative stress in splenic

tissues of rats.
Material and Methods
Subjects

All experimental protocols were approved by the Marmara University Animal Care and
Use Committee (134.2013mar, Date:20.02.2014). Thirty-seven female Sprague Dawley
rats were included in the study. The animals were fed with a standard pellet provided by

Varnali Feed Mill in Silivri, Istanbul. (Turkey) and they access water ad libitum.
Experimental Design

Rats were divided into four groups: Group 1: Controls (n=8), Group II: R: RAD-given
group (30 mg/kg/day, n=8), Group III: V: VPA-given group (0.5 g/kg/day, n=10), Group
IV: V+P: VPA+RAD-given group (30 mg/kg/day, n=11). VPA (Merck, Germany), RAD
(Fluka, Switzerland), and VPA+RAD were dissolved in saline and given to the animals
for 7 days (i.p). On the 8th day, rats were sacrificed under anesthesia, tissues were taken,

and homogenized, and 10% (w/v) spleen homogenates were prepared.
Parameters

Biochemical parameters; total protein?, lipid peroxidation (LPO)9, sialic acid (SA),
glutathione (GSH)", acid phosphatase (ACP)=2, alkaline phosphatase (ALP)!2, tissue
factor (TF)®s, superoxide dismutase (SOD)4, glutathione-S-transferase (GST)s,
glutathione peroxidase (GPx)°, catalase (CAT)” were determined in spleen

homogenates.
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Statistics

Statistical analysis of the study was performed by using Kruskal Wallis and Dunn’s
multiple comparison tests of the GraphPad Prism 6.0 (San Diego, USA). Values are given

as meanztstandard error and a p-value less than 0.05 was regarded as significant.
Results
Levels of LPO, SA and GSH

Figure 1 shows the LPO, SA, and GSH levels. Significant increases in spleen LPO and SA
levels were found in the V group compared to the controls (p<0.05, p<0.001,
respectively), and a significant decrease in LPO and SA levels were detected in the V+R
group compared to the V group (p<0.05, p<0.001, respectively). GSH activity was
increased in the V group compared to the controls and also administration of VPA
decreased GSH activity in the V+R group compared to the V group, but these results were

statistically insignificant.

Figure 1. Levels of LPO, SA, and GSH in spleen tissue.
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given group. *p<o0.05, ***p<0.001 significantly different from Controls; +p<0.05,

+++Pp<0.001 significantly different from group V.
Activities of ACP, ALP, and TF

Activities of ACP, ALP, and TF are shown in Figure 2. ACP level was significantly
increased in the V group compared to the controls (p<0.01) and administration of RAD
decreased ACP level significantly in the V+R group compared to controls, R group, and
the V group (p<0.01, p<0.01, p<0.001, respectively). A slight increase was found in the
ALP activity of the V group compared to the controls, but the result was statistically

insignificant. TF activity increased in the V group compared to the controls, but the result
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was statistically insignificant. Besides, administration of RAD significantly decreased TF

activity in the V+R group compared to the V group (p<0.05).

Figure 2. Activity of ACP, ALP, and TF in spleen tissue.

Acid Phospatase (U/g p)

i
@
o
=}

i
o
=3
=}

o
o
o

o
=}

Controls

R

V+R

Alkaline Phosphatase (U/g p)

=3

IS

N

o

Controls

R

V+R

iy
[N 2 ® 9
o 9 o 9
o o o o o

o
o

Tissue Factor Activity (second)

Controls R \ V4R

R: Radicut-given group; V: Valproic acid-given group; V+R: Valproic acid and Radicut-

given group. **p<o0.01 significantly different from Controls; 22p<0.01 significantly

different from group R; +p<0.05, +++p<0.001 significantly different from group V.

Activities of SOD, GST, GPx, and CAT

Activities of SOD, GST, GPx, and CAT are shown in Figure 3. Significant decreases in

spleen SOD, GST, and GPx activities were detected in the V group compared to the

controls (p<0.05, p<0.001, p<0.05, respectively), and RAD administration caused a

significant increase in SOD, GST, and GPx activities in the V+R group compared to the

V group (p<0.05, p<0.01, p<0.01, respectively). CAT activity increased slightly in the V

group compared to the controls, however, the result was statistically insignificant.
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Figure 3. Activities of SOD, GST, GPx, and CAT in spleen tissue.
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given group. *p<0.05, ***p<0.001 significantly different from controls; **p<0.01
significantly different from group R; +p<0.05, ++p<0.01 significantly different from

group V.
Discussion

The spleen is closely related to the liver due to the blood flow connection between them.
As a result, disorders affecting the liver impair the spleen. It was known that VPA has
many side effects on liver function and it may cause serious and life-threatening damage
to the liver which results in liver toxicity, cirrhosis, and hepatic encephalopathys. VPA
also affects other organs by increasing free radicals, triggering oxygen-dependent tissue
injury, and causing oxidative damage in the body9. Since there are limited studies on the

effects of VPA on the spleen, the findings of this study will form the basis for new studies.

Oxidative stress occurs when there are too many free radicals and/or low antioxidant
defense. LPO is considered a good biomarker of oxidative stress due to its production by
free radicals2°. In previous studies, it was shown that VPA treatment increases the
production of free radicals and elevates LPO levels2:23. In the present study, VPA

elevated LPO levels significantly. This increase in LPO levels may be a result of increased
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ROS production due to VPA administration and may also represent VPA's negative
effects on antioxidant homeostasis in the spleen, which might result in reduced
immunological function. The administration of RAD to the V group reversed the
increased LPO levels which might be attributed to RAD's ability to function as a radical
scavenger and as a tissue protector against oxidative stress in spleen tissue. RAD
scavenges the radicals by donating electrons and inhibits lipid peroxidation by

scavenging peroxyl radicals in addition to hydroxyl radicals.

Sialic acids (Sas) are monosaccharides with a nine-carbon backbone localized on the
surface of cell membranes. SAs are cytoprotective and altered SA level is used as a marker
of various inflammatory diseases24. SA is suggested to be an inflammation marker and it
was pointed that increased levels of SA in intestinal and cardiac tissues as a result of VPA
treatment2526, In our current study, VPA administration caused an elevation in the
spleen SA level which reflects the self-protection of the organism. The SA-lowering effect

of RAD might be attributed to its protective effect on membrane stability in the spleen.

GSH is an endogenous cellular protector in the antioxidant system. It is crucial in the
detoxification of hydrogen peroxide and other peroxides2”. VPA treatment slightly
increased GSH level, which may be an initial adaptive response of the immune system to

elevated oxidative stress in VPA-induced toxicity.

ACP is an enzyme that provides a phosphate group to tissues. It is also a useful parameter
as its amount increases in diseases. Consistent with previous studies2%29, VPA caused an
increase in spleen ACP activity which may be a reason for the disruption in membrane
integrity and deleterious effects of radicals. With the RAD administration, VPA-induced
spleen ACP increase was reduced. Therefore, treatment with RAD may have been

effective in reversing the VPA-induced spleen damage due to the curative effect of RAD.

ALP plays a role in inflammation, thus it can be used as a parameter in diseases. Besides,
it is an important enzyme in the calcification process of the cell and it was suggested that
ALP may be a target in the prevention of diseases3°. In this study, a slight decrease in
ALP activity was found in the VPA-given group. It may be the result of VPA's effect on
spleen tissue ALP activity in the direction of inhibition. However, this result was

statistically insignificant.

TF is an important cell membrane component and also a coagulation factor. TF activity
is measured by the prothrombin time test and shortened clot formation time indicates

increased activitys:. VPA administration decreased clot formation time indicating
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increased TF activity in the V group, which may be a consequence of altered membrane
composition in spleen tissue. RAD reversed this situation by maintaining membrane

stability and thereby decreasing spleen TF activity significantly in the V+R group.

The antioxidant enzymes SOD, GST, CAT, and GPx are crucial in defending against the
deleterious effects of radicals to protect the cell. Immune cells are very susceptible to
changes in antioxidant status because they play critical roles in the immune system by
releasing large amounts of ROS. Furthermore, immunocytes have plasma membranes
that are high in polyunsaturated fatty acids, making them susceptible to LPO32. SOD and
CAT enzymes, in this perspective, are essential for first-line defense responses. VPA
modulates the enzymatic antioxidant activity negatively or positively3s. Thus, the results
of antioxidant levels associated with VPA treatment have varied in various studies. This
may also be due to the difference in the dose and duration of treatment used in the
treatment of VPA. Although Kurekeci et al.34 and Cengiz et al.» found increased activities
of these enzymes, decreased activities of SOD, GST, and GPx in several tissues caused by
VPA administration were reported in previous studies3538, Based on these findings, in
our study, although GSH and CAT were not affected by VPA or RAD treatments,
decreased SOD, GST, and GPx activities were found in the V group compared to the
controls. Besides, RAD treatment increased these antioxidant enzyme activities in the V
group. This diminishment in SOD, GST, and GPx activities may be related to higher levels
of ROS, as well as the depletion of antioxidant enzymes that are in defense against ROS.
RAD was potentially effective in eliminating the detrimental effects of VPA
administration on tissues. Administration of RAD to the V group reversed the results
probably by its ameliorative effect on spleen tissue. RAD-given V group reversed these
defects which may have done with the feature of RAD being a radical scavenger and it
acts as a tissue protector against oxidative stress in the spleen. In previous studies, RAD

also showed its tissue protective property on different tissues3+28-29:39,
Conclusion

We suggest that RAD may be potentially useful for preventing the spleen from oxidative
stress during VPA treatment which may restore the functions of the spleen in the

immune response.
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Comparison of the Scapula in Human and Laboratory Rat Species from the

Perspective of Translational Medicine”

Yasemin USTUNDAG™, Osman YILMAZ™*, Mehmet KARTAL"**

Abstract

Aim: The aim of the study is to provide anatomical differences between rat and human scapula and
definitive information to the literature about which strain is most appropriate for rat modeling, particularly

in orthopedics.

Methods: In current study, a total of 40 scapulas belonging to Wistar Albino, Brown Norway, Sprague
Dawley and Lewis strains were examined morphologically and morphometrically with each other and with
the human scapula. Digital calipers were used to measure parameters for rat scapula. Literature searches
were conducted for the measurements of the human scapula, and the obtained literature data was evaluated.
A statistical analysis of the observed parameters was conducted using mean values, standard deviations, and
One Way Anova Analysis in the IBM SPSS program. The Tukey post hoc test was used to determine the
differences between groups that have a statistical difference. A fold ratio was calculated for each parameter

based on the average values of all rat and human scapulae.

Results: According to One-Way Anova analysis, there is not any difference between groups for; width of
collum scapula, length of cavitas glenoidalis-1, length of cavitas glenoidalis -2, width of cavitas glenoidalis,
external width of cavitas glenoidalis, length of processus hamatus, width of processus hamatus, distance
between processus coracoideus and incisura scapula, distance between cavitas glenoidalis to acromion at
p<0.05 level. There is a statistical difference groups for; length of scapula (p<0.001), width of scapula
(p<0.001), length of margo cranialis (p=0.001), length of margo caudalis (p<0.001), length of spina scapula
(p<0.001), length of acromion (p=0.007), width of acromion (p=0.001), coracoacromial distance (p=0.003),
distance between cavitas glenoidalis and incisura scapula (p<0.001), angle of angulus cranialis (p=0.001)

levels.
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Conclusions: Wistar Albino, Brown Norway, Sprague Dawley and Lewis rat strains are suitable for
orthopedical animal models for especially models including cavitas glenoidalis. Any strain can be used in
modeling indiscriminately. However, in modeling where the acromion, spina scapula, and edges of the

scapula are important, the most appropriate strain specified in the current study should be selected.
Keywords: Morphometry, rat strains, scapula, translational medicine.

Translasyonel Tip Acisindan insan ve Laboratuvar Sicam Tiirlerinde Scapula'min

Karsilastirilmasi
Oz
Amagc: Calismanin amaci, si¢an ve insan skapulasi arasindaki anatomik farklhiliklar: saglamak ve 6zellikle

ortopedi alaninda sigcan modellemesi i¢in hangi susun en uygun olduguna dair literatiire kesin bilgiler

sunmaktir.

Yontem: Bu calismada, Wistar Albino, Brown Norway, Sprague Dawley ve Lewis si¢an soylarina ait toplam
40 scapula, birbirleriyle ve insan skapulasiyla morfolojik ve morfometrik olarak incelendi. Sican
scapula’sindaki parametreleri 6lcmek icin dijital kumpaslar kullanildi. insan scapula’sindaki parametrelerin
Ol¢limleri icin literatiir aragtirmalar:1 yapildi ve elde edilen literatiir verileri degerlendirildi. G6zlemlenen
parametrelerin istatistiksel analizi, ortalama degerler, standart sapmalar ve Tek Yonlii Anova Analizi olmak
iizere IBM SPSS programi kullanilarak yapildi. istatistiksel farklilik olan gruplar arasindaki farkhihklar:
belirlemek i¢in Tukey post hoc testi kullanildi. Tiim sican ve insan scapula’larinin ortalama degerlerine

dayanarak her parametre icin bir kat orani hesaplandi.

Bulgular: Tek Yonlii Anova analizine gore; scapula boyu (p<0,001), scapula genisligi, margo cranialis
uzunlugu (p<0,001), margo caudalis uzunlugu (p<0,001), spina scapula uzunlugu (p<0,001), acromion
uzunlugu (p<0,001), acromion genisligi (p<0,001), coracoacromial mesafe (p<0,001), cavitas glenoidalis ve
incisura scapula arasindaki mesafe (p<0,001), angulus cranialis agis1 (p=0,001) i¢in belirtiler p degerleri
seviyesinde gruplar arasinda istatistiksel bir fark vardir. Ancak; collum scapula genisligi, cavitas glenoidalis-
1 uzunlugu, cavitas glenoidalis -2 uzunlugu, cavitas glenoidalis genisligi, cavitas glenoidalis dis genisligi,
processus hamatus uzunlugu, processus hamatus genigligi, processus coracoideus ve incisura scapula
arasindaki mesafe, cavitas glenoidalis ile akromion arasindaki mesafe icin gruplar arasinda p<0.05

seviyesinde herhangi bir fark yoktur.

Sonugc: Wistar Albino, Brown Norway, Sprague Dawley ve Lewis sican soylari, 6zellikle cavitas glenoidalis’i
iceren ortopedik hayvan modelleri i¢in uygundur. Herhangi bir soy fark gozetmeksizin modellemede
kullanilabilir. Ancak acromion, spina scapula, ve scapula’nin kenarlarinin 6nem tegkil ettigi modellemelerde

mevcut calismada belirtilen en uygun soy secilmelidir.

Anahtar Sozciikler: Morfometri, sigan soylari, scapula, translasyonel tip.

Introduction

Translational medicine is an interdisciplinary biomedical field that aims to improve

disease prevention, diagnosis, and treatment. It integrates various disciplines, resources,
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expertise, and methodologies within its three key pillars: benchside, bedside, and

community. The results of translational medicine directly benefit humanbeing®s.

Animal models, particularly mice and rats, play a significant role in the transition of
translational medicine from the laboratory to everyday life. These models are used in
various areas such as the development of new vaccines and drugs, and the production of
new surgical and orthopedic methods. Over 20 million mouse and rat models are still

used today+s5.

Choosing the correct model is crucial in the design of the study. The selection of an
inappropriate animal model may lead to incorrect findings, waste of resources, and loss
of lives. Rats, with over 400 subspecies, are the primary choice for experimental studies
due to their larger anatomical structure, high-quality production, and convenience in
surgical-orthopedic animal model manipulation®. However, the selection of a suitable
animal species for designing an animal model primarily depends on a thorough
understanding of the animal’s genetic makeup, anatomical structure, and physiological
functions. Once the species of animal has been chosen, the second step involves selecting
from among the subspecies within that strain. This is because there can be differences
within a species or subspecies in terms of genetic predisposition to certain diseases and
slight variations in anatomy and physiology that can affect the effect size of the
experiments>7-9. For instance, it has been proved that while BB rats, which are one of the
outbred of Wistar rats, are prone to develop spontaneous diabetes, Lewis rats are prone

to develop type-1 diabetes mellitus®o.

The genus Rattus was described in 4 subgenera. The subgenus Rattus included 36 species
of which one is Rattus norvegicus, the brown rat. The common laboratory rat is a member
of an albino strain of R. Norvegicus known as Wistar Albino. The other popular two

strains are Sprague-Dawley and Lewis strains which are derived from Wistar Albino*12,

The aim of the study is to provide anatomical differences between rat and human scapula
and definitive information to the literature about which strain is most appropriate for rat

modeling, particularly in orthopedics.
Material and Methods

In the current study, a total of 40 scapulas belonging to Wistar Albino, Brown Norway,
Sprague Dawley, and Lewis strains were examined morphologically and
morphometrically with each other and with the human scapula. The ethical committee
approval (number 22/2022) for the study was granted by the Dokuz Eyliil University
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Local Ethics Committee for Animal Experiments. The skeletons were macerated by
boiling for 30 minutes. After the maceration process, the soft tissues on the skeletons
were carefully cleaned. Then, the bones were soaked in 3% hydrogen peroxide for 5

minutes and dried at room temperature?s.

Among the morphometric measurements, the scapula was used in the current study.
Length of scapula, width of scapula, length of margo cranialis, length of margo caudalis,
length of margo dorsalis, length of spina scapula, width of collum scapula, length of
cavitas glenoidalis -1, length of cavitas glenoidalis-2, width of cavitas glenoidalis,
external width of cavitas glenoidalis, length of acromion, width of acromion, length of
processus hamatus, width of processus hamatus, length of processus coracoideus, width
of processus coracoideus, the distance between the processus coracoideus and the
incisura scapula, the coracoacromial distance, the distance between the cavitas
glenoidalis and the acromion, the angle of the angulus cranialis, the distance between
the cavitas glenoidalis and the incisura scapula were measured. Digital calipers were
used to measure parameters for rat scapula. Literature searches were carried out for the
measurements of the human scapula, and the obtained literature data was evaluated:s-29.
A statistical analysis of the observed parameters was carried out using mean values,
standard deviations and One Way Anova Analysis in the IBM SPSS program. The Tukey
post hoc test was used to determine the differences between groups that have a statistical
difference. A fold ratio was calculated for each parameter based on the average values of

all rat and human scapulae. (Fold Ratio=Human Mean Value/Rat Mean Value)
Results
Comparison of Scapula

In humans, the margo superioris is the shortest and shapeless edge, while in rats, margo
cranialis, which is the second longest edge and is convex, extending in the cranioventral
direction. Incisura scapula is narrower and significantly deeper in humans compared to
rats, where it is wider and relatively shallower. In humans, the margo lateralis is the
thickest edge extending anteroposteriorly and generally exhibits a slight concavity. In
contrast, in rats, margo caudalis, which is the thickest and longest edge, extending
dorsocaudally, and is completely flat. The margo medialis in humans is the flattest,
thinnest, and longest edge, whereas in rats, margo dorsalis, which is the thinnest,

shortest, and convex edge. It extends in the craniodorsal direction3s-3:,
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In humans, angulus superior is at the level of 274 costa, and the angulus inferior is at the
level of 7t costa; in the rat angulus cranialis is at the level of the 15t costa, angulus caudalis
is at the level of the 5t costa. Collum scapula is short in humans compared to rats. In
both species, just below the collum, there is a shallow articular fossa called the cavitas
glenoidalis. In humans, the form of the glenoid cavity is variable, but in rats, it
consistently resembles the shape of a pear. Processus coracoideus extends anteriorly in

humans and ventrally in rats3°:3:,

The posterior surface in humans is called facies posterior, while in the rat the laterally
situated surface is called facies lateralis. This surface is slightly convex. There is a thick
and long spine called spina scapulae on this surface. In humans, the spina scapulae widen
medially in the middle of the spine, forming a triangular shape, which is called the
trigonum spinae. Trigonum spinae was not observed in rats. In the rat, this spine starts
a lower degree from margo dorsalis and shows an ascending course to the neck of the
bone, while in humans it starts from the upper 4/5 of this surface and shows a similar
course as it is in rats. Spina scapula ends with a protrusion called acromion which
extends posterolaterally in humans and ventrally in rats. In rats, acromion resembles the
tip of a golf club. In both species, there is a small articular surface at the anteromedial-
ventromedial corner of the acromion for the articulation of the clavicle. Facies posterior
or facies lateralis is divided into two hollow parts by this spine inferiorly, fossa infra
spinata and superiorly fossa supraspinata. While the ratio of fossa supraspinata to fossa

infraspinata in humans is 1/3, it is approximately Y2 in the ratso:3.

Figure 1. Lateral view of rat and human scapula3!

angulus cranialis

processus coracoideus

incisura scapula

acromion

ollum scapulae

margo caudalis

spina scapulae

fossa infraspinata
fossa supraspinata feror angle White, 2012
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Figure 2. Medial view of rat and human scapula3:

Rat
processus coracoideus

incisura scapulae

margo cranialis

angulus cranialis

margo dorsalis

acromion

fossa glenoidalis
fossa subscapularis
margo caldalis

angulus caudalis White, 2012

Statistical Results
The homogeneity analysis reveals a normal distribution across all values at p>0.05 level.

According to One-Way Anova analysis, there is not any difference between groups for,
width of collum scapula, length of cavitas glenoidalis-1, length of cavitas glenoidalis -2,
width of cavitas glenoidalis, external width of cavitas glenoidalis, length of processus
hamatus, width of processus hamatus, distance between processus coracoideus and

incisura scapula, distance between cavitas glenoidalis to acromion at p<0.05 level.

The groups that have a statistically significant difference between them are explained

below:

Length of scapula at p <0.001, mean square: 6.005, dF:3, sum of square: 18.014, F:8.723.

Wistar Albino shows statistical differences compared to other groups.

Width of scapula at p<0.001, mean square: 2.879, dF:3, sum of square: 8.637, F:15.226.
Wistar Albino shows statistical differences compared to Brown Norway and Sprague
Dawley; Brown Norway shows statistical differences compared to Sprague Dawley and

Sprague Dawley shows statistical differences compared to Lewis.

Length of margo cranialis at p=0.001, mean square: 11.643, dF:3, sum of square: 34.930,

F:6.590. Lewis shows statistical differences compared to Sprague Dawley.

Length of margo caudalis at p<0.001, mean square: 20.602, dF:3, sum of square: 61,806,
F:27.738. Wistar Albino shows statistical differences compared to Brown Norway and
Sprague Dawley; Brown Norway shows statistical differences compared to Wistar Albino

and Lewis; Sprague Dawley shows statistical differences compared to Wistar Albino and
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Lewis; Lewis shows statistical differences compared to Brown Norway and Sprague

Dawley.

Length of margo dorsalis at p<0.001, mean square: 3.094, dF:3, sum of square: 9.281,

F:5.995. Wistar Albino shows statistical differences compared to other groups.

Length of spina scapula at p<0.001, mean square: 23.340, dF:3, sum of square: 70.019,
F: 41.867. Wistar Albino shows statistical differences compared to Brown Norway;
Brown Norway shows statistical differences compared to Wistar Albino and Sprague
Dawley; Sprague Dawley shows statistical differences compared to Brown Norway and
Lewis; Lewis shows statistical differences compared to Brown Norway and Sprague

Dawley.

Length of acromion at p=0.007, mean square: 2.230, dF:3, sum of square: 6.691, F:

4.785. Wistar Albino shows statistical differences compared to Brown Norway.

Width of acromion at p=0.003, mean square: 0.081, dF:3, sum of square: 0.243, F:
5.656. Wistar Albino shows statistical differences compared to Brown Norway; Brown

Norway shows statistical differences compared to Wistar Albino and Lewis.

Coracoacromial distance at p=0.003, mean square: 0.549, dF:3, sum of square: 1.647, F:
5.739. Brown Norway shows statistical differences compared to Sprague Dawley;
Sprague Dawley shows statistical differences compared to Brown Norway and Lewis;

Lewis shows statistical differences compared to Sprague Dawley.

Distance between cavitas glenoidalis and incisura scapula at p<0.001, mean square:
1.491, dF:3, sum of square: 4.474, F: 8.222. Wistar Albino shows statistical differences
compared to Brown Norway; Brown Norway shows statistical differences compared to
Wistar Albino and Sprague Dawley; Sprague Dawley shows statistical differences

compared to Brown.

Angle of angulus cranialis at p =0.001, mean square: 73.662, dF:3, sum of square:
220.985, F:6.370. Wistar Albino shows statistical differences compared to another

group.

N g 326
Y. USTUNDAG, O. YILMAZ, M. KARTAL



IGUSABDER, 22 (2024): 320-333.

Table 1. Measurements of rat and human scapula with a fold ratio

Measurements Rat Human Fold Ratio
X+SD X+SD

Length of scapula 26.24+1.04 156+16 5.945122
Width of scapula 12.48+0.62 | 108.45 +18.5 | 8.689904
Length of margo cranialis 18.89+1.58 | 77.98 +3.75 4.12811

Length of margo caudalis 22.23+1.50 | 137.9+ 4.34 6.203329
Length of margo dorsalis 14.44+0.84 | 101.5+0.71 7.029086
Length of spina scapula 19.80+1.51 16.8+2.56 0.848485
Width of collum scapula 1.69+0.43 10.95+1.78 6.47929

Length of Cg-1 2.474+025 28.6+2.76 11.57895
Length of Cg-2 1.38+0.13 19.35+4.3 14.02174
Width of Cg 2.78+0.22 34.8+5.79 12.51799
External width of Cg 4.09+0.26 36.4+4.90 8.899756
Length of acromion 6.02+077 44.81+5.43 7.443522
Width of acromion 0.58+0.13 21.9+3.45 37.75862
Length of Ph 3.85+0.65 43.6+4.86 11.32468
Width of Ph 2.15+0.46 10.6+1.98 4.930233
Length of Pc 3.69+0.55 50.7+5.76 13.73984
Width of Pc 1.62+0.20 27.1£2.89 16.7284

Distance between Pc and Is 7.14+0.47 15.5+3.75 2.170868
Coracoacromial distance 4.12+0.36 36.1+2.5 8.762136
Distance between Cg to acromion | 4.92+0.18 31.8+2.7 6.463415
Angle of angulus cranialis 78.97+4.04 21.9+3.45 0.277321
Distance between Cg and Is 4.43+0.53 43.6+£4.86 9.841986

Abbreviations: Cg: Cavitas glenoidalis Ph: Processus hamatus, PC: Processus coracoideus, Is:

Incisura scapula
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Discussion

Animal species ranging from to mammals like mice, rabbits, rats, cats, dogs, pigs, and
monkeys, are the most preferred species in biomedical researches due to their genetic
proximity or ease of manipulation’. Rats, rabbits, macaque monkeys, and dogs are
commonly preferred in orthopedic experimental studies93233. However, despite their
anatomical suitability and trustworthy results, dogs and macaque monkeys are often
avoided due to ethical considerations and constraints. Rats, which are easy to manage

and feed and align with ethical rules, are popular choices as experimental animals7:34.

The unique shape of the scapula, which plays an important role in the movement of the
shoulder girdle, has attracted the attention of human anatomists6. Because the scapula
can be subject to fractures, dislocations, rheumatism, tumors, and developmental
abnormalities, however, anatomical interpretations of the scapula are central to
understanding certain abnormalities, such as rotator cuff injuries and glenohumeral
dislocations. On the other hand, many surgical procedures have been described for the
scapula, including arthroplasty and arthrodesis for the glenohumeral joint, internal
fixation for fracture stabilization, acromioplasty or acromionectomy for rotator cuff
disorders, and scapulothoracic tenodesis for wing. Detailed anatomy of the scapula is
important for surgical procedures of the aforementioned conditions, including
arthroscopic procedures'. From a translational perspective, it has been observed that
the distal part of the rat scapula has many resemblances to the human scapula especially
those have a pear shape and can be used in models. It has also been noted that any of
these four rat strains could be selected. For instance, in total shoulder replacement,
understanding the bone parameters of the glenoid is of great importance to provide
important guidance for designing implant size and improving material fit. For this
purpose, implant size could be rearranged for the rat’s glenoid cavity size by using the
calculated fold ratios in the current study. Therefore, accurate measurement of
preoperative angle, glenoid position, and degree of postoperative healing is vital for
pathological evaluation and successful total shoulder replacement. Moreover, the degree
of glenopolar angle recovery may be an effective indicator for prognosis assessment for
surgical success. Changes in the length of the glenoid cavity and changes in its diameter
and depth of the glenoid cavity are strongly associated with glenoid joint instability3s.
The literature informs us that most studies were conducted on fossa glenoidalis
diameters for this purpose. For example, Reverse Total Shoulder Arthroplasty,

developed by Grammont et al. in France, is a reversal of the restrictive designs introduced
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in the 1970s for the treatment of painful arthritis with rotator cuff deficiency. In order
for this operation to be performed successfully in Japan, the fossa glenoidalis dimensions
of the CT images obtained from the Japanese were compared with the data obtained from
Western countries. Likewise, Rosales-Raosales et al. investigated the normal structure of
the fossa gleoidalis in the Spanish population20:3¢. While Nasr el-Din and his colleagues
conducted a morphometric study on the variations and shapes of the acromion and fossa
glenoidalis in the Egyptian population, Chen et al. revealed the parameters about the
shape of the fossa glenoidalis in their study on 501 scapulae in Chinese population?7:26,
Considering the variations in the scapulae of people living in different countries, as seen
in the literature, it is thought that the data and findings obtained from the current study

will not be suitable, especially for scapulae with non-pear-shaped cavitas glenoidalis.

The scapular glenoid angle and position are important for shoulder mechanics and the
interpretation of diseases such as glenohumeral instability and rotator cuff tear but are
also essential for shoulder replacement surgery planning. But considering angle of
angulus cranialis in rat, choice of rat scapula is controversial due to having more greater

degrees than humans and statistically differences they have between four strains.

Also located in the scapular region is emphasizing the presence of the n. suprascapularis,
it has been observed that morphological variations in the region may predispose people
to compression of this nerve. Due to the anatomical complexity and importance of the
surrounding structures in the compression of n. suprascapularis, Poljug et al. examined
the incisura suprascapularis shapely and morphometrically, while Sangam et al.
examined the morphology of the incisura scapula and its distance from the fossa
glenoidalis'9:37. Similarly, Akin Saygin et. al. discussed the morphometric anatomy of the
margo superioris of the scapula, especially in terms of the incisura scapula2’. Because the
shape and size of the n.suprascapularis and the transverse scapular ligament in the
region are the most important factors that play a role in the etiopathology of nerve
compression. The said ligament together with the incisura it creates a hole through which
the n.suprascapularis passes. Orthopedists state that compression and damage to this
nerve occurs most in this region. Considering incisura scapula, morphological difference
between human and rat scapula is important while designing compression of n.
suprascapularis. As mentioned before, humans have a narrower incisura scapula, but
rats have a wider incisura scapula, and this difference may affect the compression ratio

of the nerve.
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Conclusions

Wistar Albino, Brown Norway, Sprague Dawley and Lewis rat strains are suitable for
orthopedical animal models for especially models including cavitas glenoidalis. Any
strain can be used in modeling indiscriminately. However, in modeling where the
acromion, spina scapula, incisura scapula and edges of the scapula are important, the

most appropriate strain specified in the current study should be selected.
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Dijital Saghik Uygulamalariin Saghk Turizmi Kapsaminda Medikal Turizm

Acisindan Degerlendirilmesi: Sistematik Bir Derleme

Ferit SEVIM*, Biisra GUL", Yasemin AKBULUT"**

Oz
Amag: Saglik sektoriinde teknoloji kullanimi, halkin teknolojiye olan giiveninin artmasiyla dogru orantil
artis gostermektedir. Arastirma, saghk turizmi perspektifinden medikal turizm o6zelinde dijital saghk

uygulamalarinin maliyeti ile saglik hizmetlerine erigim {izerindeki etkisini sistematik inceleme yontemleri

kullanarak ortaya ¢ikarmayi amaclamaktadir.

Yontem: PRISMA kontrol listesi dogrultusunda, Web of Science, Emerald, Scopus ve PubMed veri
tabanlar1 kullanmilarak yapilan sistematik derleme caligmasinda, dahil edilme ve diglama kriterlerine gore

toplamda 12 ¢aligma degerlendirmeye alinmugtir.

Bulgular: Calismalarin ABD (n=2), Mali, Kanada, Nijerya (n=2), Azerbaycan, Norveg, Birlesik Arap
Emirlikleri ve Almanya’da yiiriitildiigi goriilmiistiir. Calismalarin odak noktasi hastalarin fiziksel olarak
saglik kurumuna bagvurmak yerine teletip yontemleri kullanmalar1 durumunda maliyet acisindan kuruma
saglanan faydanin ortaya ¢ikarilmasidir. Maliyetlerin azaltilmasi, kaliteli hizmete erisim ve yasam kalitesinin

iyilestirilmesi acisindan dijital saglik uygulamalarimin etkisi vurgulanmaktadir.

Sonug: Saglikta dijitallesme ve turizm alanmi gelismekte olan ve farkli agilardan degerlendirilmeye agik bir
konu olarak giindemde yer edinmeye devam etmektedir. Bu dogrultuda ¢alisma, politika yapic1 ve hastane

yoneticileri icin karar verme siireclerinde kanit saglayabilir ve kolaylastirici bir referans olabilir.
Anahtar Sozciikler: Dijitallesme, hastane yonetimi, maliyet, saglik hizmetleri.

Evaluation of Digital Health Applications in terms of Medical Tourism within the Scope of

Health Tourism: A Systematic Review
Abstract

Aim: The use of technology in the health sector increases in direct proportion to the increase in the public's
trust in technology. From the perspective of health tourism, the research aims to reveal the cost of digital

health applications and their impact on access to health services by using systematic review methods.
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Method: A systematic review was conducted using the Web of Science, Emerald, Scopus, and PubMed
databases, following the PRISMA checklist. A total of 12 studies were evaluated based on inclusion and

exclusion criteria.

Results: The studies were conducted in the USA (n=2), Mali, Canada, Nigeria (n=2), Azerbaijan, Norway,
the United Arab Emirates and Germany. The focus of the studies is to reveal the benefit to the institution in
terms of cost if patients use telemedicine methods instead of physically applying to the health institution.
The impact of digital healthcare applications is emphasized in terms of reducing costs, accessing quality

services and improving the quality of life.

Conclusion: The field of digitalization and tourism in healthcare continues to be on the agenda as a
developing subject that is open to evaluation from different perspectives. In this direction, the study can
provide evidence and be a facilitating reference for policymakers and hospital administrators in their

decision-making processes.

Keywords: Digitalization, hospital management, cost, healthcare services.

Giris

Saglik alanindaki gelismeler ile ortalama yasam siiresinin artmasi, kisilerin sagliklarina
ve yasam Kkalitelerine daha fazla 6nem vermesini saglamistir. Bununla birlikte, seyahat
imkanlarinin gelismesi de Kkisiler icin saglik hizmeti alma konusunda fiziksel sinirlar
ortadan kaldirmistir. Bireysel saglk ile ilgili bilincin artmasi ve daha Kkaliteli saghk
hizmeti alma imkanin olmas: Kkisilerin saglik hizmeti almak icin daha cok seyahat
etmelerini saglamaktadir. Bu baglamda onemi her gecen giin artan saghk turizmi;
Termal turizm — spa-wellnes turizmi, medikal turizm, yash ve engellilere yonelik bakim

ve rehabilitasyon hizmetlerini kapsamakta ve iilke ekonomilerine katk: saglamaktadir.

Diinya Saghk Orgiitii'niin, “saglk; fiziksel, sosyal ve psikolojik olarak tam iyilik halidir”
tanimina literatiirde mutluluk diizeyi ve yasam kalitesinin de eklendigi goriilmektedir2s.
Saglik turizmi, saglik statiisiine katki sagladig: gibi kisisel mutluluk ve yasam kalitesinde
artisa neden olmaktadir. Saglik turizmi, hastalara saglik hizmeti alirken rahatlama,
dinlenme ve yeni deneyimler yasama firsati sunmakta ve yasam kalitesinde olumlu
yonde artis saglamaktadir2. Ayrica, teknolojik gelismeler sayesinde saghk turizminin
maliyetlerinin azaldig1 ve verilen hizmete olan giivenin arttigi ileri stiriilmektedir4.
Teknolojik gelismelere artan giiven ile saglik hizmetlerinde teknolojinin kullanimi ve bu
alana yonelik iirlinler de ¢ogalmaktadir. Saglik hizmetlerinde ii¢ boyutlu yazicilarin
kullanimu, giyilebilir teknolojiler ve teletip gibi teknolojilerin kullanim ile fiziksel ve
dijital diinya arasindaki fark kapanmakta ve verilen hizmet kalitesi artmaktadir. Dijital

saglik turizmi, konaklama ve ulasima yapilan 7,6 trilyon ABD dolarim asan yatirimlarla

. .. 335
F. SEVIM, B. GUL, Y. AKBULUT



IGUSABDER, 22 (2024): 334-353.

diinya capindaki bashica endiistriler arasinda yer almaktadirs. Gelisen teknolojiler
sayesinde Kigiler saglik turizminden faydalanmak icin fiziksel olarak seyahat etme
ihtiyact olmadan daha Kkaliteli ve uygun maliyetli saghk hizmetlerine erisim
saglayabilmektedir®7. Tele-tip; uzaktan goriintiilii arama, tablet, bilgisayar gibi
tasinabilir cihazlarin yayginlagsmasi ile online randevu islemleri, ilk teshis gibi islemlerin
yaninda hasta ve doktorun fiziksel olarak ayni ortamda bulunmadan cerrahi iglemlerin
de gerceklestirilebilecegi tele-cerrahi islemlerini de kapsamaktadirs. Tele-tip, insanlari
hastanelerden ¢ikararak maliyetleri diisiirmeyi ve bakim sunumunda kaliteyi artirmay
hedeflemektedird. Dijital miidahaleler maliyet etkin olma potansiyeline sahip olma
nedenlerinden dolay1 6n plana ¢itkmaktadir. Ayni zamanda kullanicilarin icerige anonim
olarak, istedikleri anda ve uygun zamanlarda erismesine de olanak taniyabilmektedir°.
Ote yandan saglik hizmetlerinde kullamlan teknolojilere 6rnek olarak, kan basmnci
Olcebilen giyilebilir teknolojiler, saglik irtinleri teslimatinda kullanilabilen insansiz hava
araclari, palyatif bakimda agriy1 hafifletmek i¢in kullanilan gerceklik gozliikleri ve gorsel
isitsel araclar, ilaclarin takibini saglamak ic¢in kullanilan biyosensor teknolojisi,
psikolojik sagligin iyilestirilmesi icin olusturulan online uygulamalar, uyku takibi
uygulamalari, akillh dis fir¢alari, yeni doganlar icin hayati bulgular1 takip eden
monitorler, alzheimer hastalig gozetimi saglayan online uygulamalar ve evde yapilabilen
dogurganlik testleri gosterilebilir*2. Saghk hizmetlerinde dijitallesme siireci Covid-19
salgini ile hizlanmistir. Saglik alaninda dijitallesemeye gecis asamasinda siireci daha iyi
yonetebilmek adina hibrit model denemeleri yapilmaktadir. Hibrit model, saghk
kurumuna ilk gelislerde tele-tip uygulamalarindan faydalanarak hastamin tibbi
gecmisinin ve sikayetinin alinmasini 6nermektedir. Bu sayede islemler icin hastanin
vakit kaybetmesinin 6nlenmesi, hastamin bilgileri alindiktan sonra fiziksel muayene
gerektirmeyen bir durum so6z konusu ise tedavi siirecinin online devam etmesi, zaman ve

kaynak tasarrufu saglanmasi1 miimkiin olacaktir:s.

Dijital saglik uygulamalarinin saghk hizmetlerine erisimi ve maliyeti tizerindeki etkisi
konulu aragtirmalar giderek artmaktadir. Saglik turizminin dijital boyutu igsizlik, yliksek
isglicli maliyeti, asir1 bilgi yiiklemesi, siber suclar, veri biitiinliigli sorunlari, hiikiimet
diizenleme planlarinin eksikligi ve pratik uygulama planlar1 gibi sosyo-ekonomik risk
faktorlerinin belirlenmesinde yetersiz finansman gibi zorluklarla karsi karsiya
gelmektedirs. Ancak bu etkinin saghk turizmi perspektifinden medikal turizm
uygulamalarinin incelendigi az sayida ¢calisma bulunmaktadir. Arastirmada, dijital saghk

uygulamalarinin saglik hizmetlerine erisimi ve maliyeti iizerindeki etkisi saghk turizmi
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perspektifinden medikal turizm 6zelinde ele alinarak, sistematik inceleme metodolojisi
ile kanmitlarin sentezlenmesi amaclanmaktadir. Bu dogrultuda calisma, politika yapici ve
hastane yoneticileri icin karar verme siireclerinde kanit saglayabilir ve kolaylastirici bir

referans olabilir.
Saghk Turizmi ve Dijitallesme

Dogal maden sular1 ve iklim basta olmak iizere iilkenin dogal kaynaklarindan yararlanan
saghk tesislerinde, saglik hizmeti almak amaciyla bagka bir bolgeden gelen kisilere
hizmet verilmesi saglik turizmi olarak tanimlanmaktadir. Wellnes turizm cogunlukla;
spa, masaj terapileri, vitamin takviyeleri ya da diyet kamplar1 gibi onleyici tedavileri
kapsamaktadir. Organ nakli turizmi, tireme saghg: turizmi ve medikal turizm olarak
kategorilere ayrilmaktir. Medikal turizm icerisine plastik cerrahi, kardiyoloji ya da
ortopedik miidahaleler dahil edilmektedir4. Bunlarin yani sira dijital saghk turizmi ya
da diger bir ifadeyle e-saglik turizmi, elektronik devlet, elektronik ticaret, elektronik
saglik, elektronik 6deme ve mobil saglik teknolojileri dahil olmak iizere elektronik

hizmetleri i¢in kullanan dijital turizmin bir pargasi olarak goriilebilmektedirs.

Saglhk turizminin son yillarda gelismesi, saglik hizmetlerinin yeni teknolojiler ile
kiiresellesmesine ve uluslararasi hizmet sunumunun 6n plana ¢ikmasini saglamistir.
Saglik turizmi ekonomik ac¢idan saglik ve seyahat olmak iizere en az iki sektorii etkileyen
ekonomik bir faaliyeti temsil etmektedir. Gelismis tilkelerdeki kurumsal politikalar da
saglik turizminin gelismesinde 6nemli bir etkiye sahiptir. Ornegin, sigorta sirketleri,
yurtdisinda daha uygun fiyath tedavi seceneklerini degerlendirmeleri halinde cesitli
indirimler ve muafiyetler saglamaktadir's. Saglik icin seyahat eden hastalar, cogunlukla
tibbi bakim hizmetlerinin maliyetleri yiiksek olan iilkelerde ikamet etmektedir. Gelismis
iilkelerden, daha uygun fiyath tedavi almak icin seyahat eden turistler cogunlukla Orta
Dogu’yu ve Asya’y1 tercih etmektedir. Cogu Asya iilkesi ile daha gelismis tilkelerdeki fiyat
farklilig: tercih edilme konusunda 6nemli bir etmendir. Bunun disinda, saglik sisteminin
hantalligl, uzun bekleme siireleri, baz1 bolgelerde yasal olmayan islemler ve estetik
amach islemler hastalarin farkh iilke veya bolgelere seyahat etmesine sebebiyet
vermektedire. Medikal turizmde gelismekte olan iilkelerin 6n planda olmasinin nedeni
olarak diger iilkelere gore saglik sigortasi ve tedavi iicretlerinin daha diisiik olmasi, saglik
hizmetlerinde bekleme siirelerinin daha kisa olmasi ve sigorta kapsamina giren tedavi
cesitliliginin fazla olmasi gosterilebilir?. Ayrica, kendi {iilkelerinde yasa dis1 veya
onaylanmamis ancak ev sahibi iilkede yasal olan saglik hizmetlerini aramak icin seyahat

eden saghk turistlerini tamimlamak icin “atlatma turizmi” kavrami kullanilmaktadir.

. .. 337
F. SEVIM, B. GUL, Y. AKBULUT



IGUSABDER, 22 (2024): 334-353.

Ornegin; deneysel ilac kullanimi, kok hiicre tedavisi ve iireme tedavileri bu gruba
girmektedir. Cogu durumda, bu tiir hizmetleri arayan saglik turistleri, bu hizmetlerde
maliyet avantaji elde etmek, daha iyi uzmanhga erismek veya sadece kendi iilkelerindeki
kuyruk siirelerini atlatmak icin bu yola bagvurmaktadir's. Ulkelerin para birimlerindeki
dalgalanma da saglik turizmini biiyiik olclide etkilemektedir. Gelismis iilkelerin para

birimi kargisinda deger kaybeden para birimlerinin kullamldig1 gozlenmektedir.

Saglik turizminin tercih edilmesinde etkisi oldugu diisiiniilen bir diger faktor de anonim
olmasidir. Cinsiyet degistirme gibi hassas konularda verilen tibbi hizmetlerde, hastalar
operasyon ve iyilesme siiresini tanidik ¢evresinden uzakta tamamlamay tercih edebilir.
Baz1 estetik operasyonlar i¢in de hastalar tanidik cevreden uzakta bu siireci atlatmay:
tercih edebilmektedir. Saglik turizmi sayesinde hem daha uygun fiyatlar hem de daha
ozel kosullarda saglanmaktadir. Kiirtaj bazi iilkelerde kismen bazilarinda tamamen
yasaklanmis ya da hamileligin erken donemlerinde yapilmasi kosulu ile
sinirlandirilmigtir. Baz1 iilkelerde 18 yas altindaki hastalar icin mide kiiciiltme gibi
islemlerin yapilmasi yasaktir. Bu yasaklarin olmadig: iilkelere yapilan seyahatler de
saglhk turizminin bir parcasmi olusturmaktadir. Otenazi bircok iilkede yasak olan bir
bagka tibbi hizmettir. Hollanda’da yasal olarak kabul edilen 6tenazi icin seyahat eden
hastalar “6liim turistleri” olarak tanimlanmaktadir. Ileri yaslarda olan hastalar icin
kurulan bakim evlerine bagka iilkelerden gelen hastalar i¢in ise “uluslararasi emekliler”

tanmimi kullanmilmaktadar.

Teknolojik gelismeler tiim sektorleri etkilemekte ve gelistirmektedir. Diinya genelinde
ortalama 4.5 milyar kisinin internet kullanici oldugu, kurumlarin ¢ogu yatirimlarim
dijital alandaki gelismelere yaptig1 bilinmektedir. Yapay zeka, blokchain, 5G, insansiz
hava araglari ve nesne interneti (IoT) gibi teknolojilerin saglik, egitim ve diger sektorlere
uyarlanarak kullanilmas: icin calismalar siirmektedir. Ozellikle Covid-19 déneminde
saglik ile ilgili teknolojilerin kullanimi artmis, online randevular, uygulamalar iizerinden
randevu olusturma, sonuclarin internet iizerinden erisilmesi, li¢ boyutlu yazicilarin
kullannmi ve giyilebilir teknolojiler ile basit saglik gostergelerinin takip edilmesi
kullamilmigtird. Saghk hizmetlerinde, yapay zeka kullanimi ile gelistirilen makine
ogrenmesi ve derin 6grenme gibi tekniklerin kullanmimi artmistir. Bu teknolojiler
sayesinde tipta uzmanlik alanlarinda teshis, tedavi ve rehabilitasyon hizmetlerinde yeni
yontemler gelistirilmistir. Yeni yontemler sayesinde verilen hizmetin kalitesinde de artis
gozlenmistir. Yapay zeka kullanimi sadece tedavi siireclerinde degil yonetim siireclerinde

de kullanilmakta ve verimliligin artmasinda etkin rol oynamaktadirze. Saghk
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hizmetlerindeki teknolojik gelismeler sayesinde kisinin saglik durumlarindaki
degisimleri taginabilir ve giyilebilir teknolojiler sayesinde takip edebilmesi sanal hastane
kavramlarinin olugsmasina zemin hazirlamistir>. Giyilebilir teknolojiler sayesinde, hasta
ve saglik profesyoneli fiziksel olarak bir araya gelmeden saglik hizmeti saglanabilir
duruma gelinmistir. Bu tarz teknolojik cihazlarin kullanimi saglik turistlerinin bagka bir
iilkedeki hekimler tarafindan uzaktan takip edilme ve kendilerine gercek zamanh olarak
veri iletilebilmesi nedeniyle 6n plana c¢ikmaktadir22. Saghk turistlerinin ozellikle
iilkelerine dondiikten sonraki takip seanslar igin yiiz ylize randevu alma olanag:

taniyarak daha uygun ve uygun maliyetli bir deneyim sunabilecegi ifade edilmektedir2s.
Gerec ve Yontem

Calisma nitel olarak kurgulanmis; verileri toplama, analiz etme, yorumlama ve sunmada
sistematik derleme yontemi kullamilmistir. Calismada yapilan sistematik derleme igin
Prefferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA)
kontrol listesi kullanilmigtir24. Bulgularin yorumlanmasi ve analizi i¢in Popay ve ark.2s
tarafindan gelistirilen “anlati sentezi” kullamilmistir. Anlati sentezi, birden fazla
calismadan sistematik inceleme ve sentez sonucunda elde edilen bulgularin 6zetlenmesi
olarak tanimlanmaktadir. Anlati sentezi dort adimi takip eden asamalardan
olusmaktadir. Bunlar, teori gelistirme, bulgularin 6n sentezi, caligmalar arasindaki
iliskinin kurulmasi, degerlendirme ve sentezin dayanmikhhig adimlaridir. Calismada bu
dort adim takip edilerek saghkta dijitallesmenin saglik turizmine etkisi {izerine yapilmig

calismalar sentezlenerek sunulmustur.
Calismanin Amaci

Saghk sektoriinde teknoloji kullamimi, halkin teknolojiye olan giiveninin artmasiyla
dogru orantili artis gostermektedir. Arastirma, saghk turizmi perspektifinden medikal
turizm oOzelinde dijital saghk uygulamalarinin maliyeti ile saghk hizmetlerine erisim
iizerindeki etkisini sistematik inceleme yontemleri kullanarak ortaya cikarmay:
amaclamaktadir. Calisma bu yoniiyle alan yazinindaki boslugu doldurmaya yardimci
olacak bir potansiyel barindirmaktadir. Bu durum arastirmanin 6zgiinliigiinii ve ¢ikis

noktasini olusturmaktadir.
Tarama Stratejisi

Literatiir taramasi icin Web of Science, Emerald, Scopus ve PubMed veri tabanlar
kullanmilmistir. Taramada, “medical tourism OR medical travel OR health tourism AND

telemedici* OR telehealth OR teleconsultat* OR telecommunica® OR videoconferen* OR
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ehealth OR telemonit*” anahtar kelimeleri kullanilmistir. Anahtar kelime taramasi
yapilirken caligmalarin bashk, 6zet ve anahtar kelimelerinde arama yapilmistir. Dahil
edilecek calismalar, 2010 yili ve sonrasinda yayimlanmis arastirma makaleleri ile
sinirlandirilmigtir.  Taramalar, 28 Nisan-11 Mayis 2022 tarihleri arasinda

tamamlanmistir.
Dahil Edilme Kriterleri ve Calismalarin Belirlenmesi

Veri tabani aramalar1 sonucu elde edilen calismalarin (n=540) bashklar1 ve 6zetleri
referans yonetim araci EndNote X20’a kaydedilmistir. Tekrarlayan ¢aligmalar (n=28)
cikarilmig ve dahil edilme ve cikarilma kriterlerine gore (Tablo 1) calismalar

belirlenmistir.

Tablo 1. Dahil edilme ve cikarilma kriterleri

Dahil Edilme Kriteri Cikarilma Kriteri

Dijital Saghk Uygulamalari ile fligkili | Tam metin erisimi olmayan

Medikal Turizm ile Tligkili Aragtirma makalesi olmayan

Aragtirma makalesi olan

Tiirkce veya Ingilizce yayimlanan

Hakemli bir dergide yayimlanmais olan

Calismalar belirlenirken PRISMA akis diyagrami sistematigi referans almmistir.
Calismalarin incelenmesi agsamasinda bireysel yanliligin en aza indirilebilmesi i¢in iki
veya daha fazla arastirmacinin, belirlenen kriterlere gore calisma seciminde birbirinden
bagimsiz bir sekilde degerlendirmesi ve uygunluk durumunu kargilastirmas: gerektigi
ifade edilmektedir2¢. Calismada iki arastirmaci (FS ve BG), belirlenen dahil edilme
kriterlerine gore baslik ve 6zet incelemesini (n=512) bagimsiz olarak gerceklestirmistir.
Belirsizlik olmasi1 durumunda iizerinde tartisilarak uzlasma saglanmistir. Uzlasma
saglanamayan durumlarda {iciincii yazarin (YA) goriisii alinarak ortak karara
ulasilmigtir. Dahil edilen ¢aligmalarin tam metin incelemeleri (n=47) i¢in de ayn1 yontem
uygulanmistir. Dijital saghk uygulamasi olmayan (n=18) ve medikal turizme yonelik
olmayan (n=17) caligmalar tam metin incelemesi sonucu ¢ikarilmistir. Toplamda 12
calisma sistematik derleme icin uygun goriilmiistiir (Sekil 1). Nitel arastirma tasarimina

sahip calismalarda gecerlik ve giivenirligin saglanabilmesi icin inandiricilik ve teyit
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edilebilirlik kavramlarinin ele alinmasi gerekmektedir. Inandiricihk kavrami ic
gecerliligi, teyit edilebilirlik ise dis giivenirlik acisindan degerlendirilmektedir2’. Bu
calismada gecerligin giivenirligin saglanabilmesi i¢in arastirma adimlar: sistematik bir
sekilde aciklanmis, tarafsiz ve bagimsiz bir sekilde degerlendirilmistir. Fikir
ayriliklarmin oldugu durumlarda ortak karara ulasilamayan durumlarda uzman

goriisiine bagvurularak uzlagsma saglanmistir.

Sekil 1. PRISMA Is Akis Diyagrami

Veri tabani taramasi ile elde edilen
= calisma sayis;; WoS (n=371),
E Emerald (n=35), PubMed (n=79), Tekrar eden ¢caligma sayisi
E Scopus (n= 55) — (n=28)
£ (N=540)
[
l Dislanan ¢alisma sayisi
(n=465)
g Taranarz Qaélile;a Sayisi Baslik Incelemesi (n= 368)
n=
g Ozet Incelemesi (n=97)
- l
Nitelik olarak uygunlugu
degerlendirilen tam metin
x kayitlar (n=47) Dislanan tam metin
g — kayitlar (n=35)
g Dijital Saghk Uygulamast
Olmayan (n=18)
1 Medikal turizme yonelik
bulgusu olmayan (n=17)
_ o
c:; g Degerlendirmeye dahil edilen
Qg kayitlar (n=12)
Bulgular

Dahil etme ve cikarilma kriterleri sonrasinda sistematik derleme kapsaminda
degerlendirmeye alman calismalar, belirlenen baz1 kriterler dogrultusunda

degerlendirilmistir. Calismalarin degerlendirilmesi icin oncelikle veri ¢ikarma formu
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olusturulmustur. Veri ¢ikarma formunda yazar, y1l, calismanin amaci, 6rneklem boyutu,

orneklem verileri, veri toplama araci ile bulgular ve sonuc incelenmis, 6zet bicimde

verilmigtir (Tablo 2). Ayrica dijital saglik uygulamalar1 ve saghk turizmi kapsaminda

medikal turizm ile iligkili calismalardan elde edilen ortak bulgular detayh bir sekilde

incelenerek 6zetlenmistir.

Tablo 2. Dahil edilen ¢alismalari iligkin bilgiler

Sigal ve ark., 2019249

hizmetleriyle iligkili
seyahat, zaman ve
maliyet tasarruflarini

degerlendirilmigtir.

goriintiili olmak
iizere 281.701 sozlii

ceviri goriigmesi

Yazar/lar Calismanin Amaci Ulke Orneklem Calisma Sonuc¢
Verileri Deseni / Veri
Toplama
Ameliyat sonrasi ABD Ameliyat sonrasi Telefon Ortalama olarak,
telefonla ziyaret telefon ziyaretleri, Goriigmesi ve postoperatif telefon
fizibilitesinin ¢iktilarinin %98 Kklinik olarak Medikal Kayitlar ziyaretleri 8,6+3,9
yam sira hasta uygun, eyaletteki dakika, miidahale 6ncesi
memnuniyetini ve klinik hastalar, Yas ve postoperatif ziyaret
sonuglarini ortalamasi 55+16 siiresi i¢in 82,8+33,4
degerlendirmek yil, hastalar dakika stirmiistiir.
30 klinikten 22426 Seyahat siirelerini de
é mil uzakta ekleyerek, her hastanin
'é yasamakta. ortalama 139-199 dakika
s veya Klinige gelmek icin
: harcayacaklar siirenin
% %94-96's11 kurtardigi
3 belirtilmigtir.
-]
Yiiz yiize hizmetlere ABD 249.357 yiiz ylize Medikal Kayitlar | Video kullanarak sahada
kiyasla video terciime ve 32.344 (2006-2017) terciiman seyahatinden

kaginmaktan elde edilen
tasarruflar, yilhk
ortalama 1.574 mil ve 21
tam giinden fazla bir
yiirliylis tasarrufu
saglamigtir. Video
kullanarak terciimanin
saha digina seyahat
etmesini 6nlemekten elde
edilen tasarruflar, yillik
ortalama 5.126 mil, 9 tam
giinden fazla ve siiriig
maliyetlerinde 2.769 $

tasarruf saglamigtir.
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Mgbenema ve ark., 20212

iilkede tele-tip
kullanimini ve hastanin
tele-tip kullanimina
yatkinligini,
deneyimlerini ve bu
ortamda tele-tip
kullanimina iligkin bazi
zorluklar

degerlendirmistir.

kayd1 ve toplam

572 konsiiltasyon

analiz edilmistir.

Tele-sagligin; obstetrik Mali 11k gosterge igin Anket Proje sahalarindan gelen
ve kardiyolojide tani ve 215, ikinci gosterge | kullanilmig hastalar, komsu
R yonetim, hastalarin bakig igin 103 ve son bolgelerden ayni bakimi
:ﬂ' acisindan saglik bakim gosterge icin 211 almak icin bagkente
8 maliyetleri, Mali'nin katilmai gitmesi gereken hastalara
% uzak bolgelerinde kiyasla ortalama 25 USD
; bulunan saghk (Amerikan Dolar1) ve
5 merkezlerine katihm maksimum 70 USD
% iizerindeki etkisini tasarruf saglamigtir.
5 degerlendirmektir.
Tele saglik Sisteminin Kanada Odak gruplari ve Miilakatlar, odak | Klinisyenler ve hastalar
mevcut kullanimini, 36 tele saghik gruplari, saha tarafindan, sistemin
zorluklarim ve paydasiyla yar1 ziyaretlerini ve zamaninda erigim ve
firsatlarini aragtirmay1 yapilandirilmig anketleri azaltilmig seyahatten
° amaclamigtir. goriisme kullanan ek nicel | kaynaklanan maliyet
g metrikleri bir tasarrufu sagladigi
o; araya getiren bir belirtilmektedir.
f‘; karma yontem
4 yaklasimi
‘?, kullanilmigtir.
wn
Mobil saghk Nijerya Toplam 236 Anket Sonuglar, hastalar ve tip
kullaniminin saglik (%33,2) hasta uygulanmugtir. doktorlar: arasindaki
'5: merkezlerine seyahati mobil iletisimin,
< azaltmadaki etkinligini hastalarin saglik
% incelemistir. merkezlerine
:g seyahatlerinde 6nemli bir
) ;é azalma 6ngordiigiini
g a . .
.&! 8 gostermistir.
Geligmekte olan bir Nijerya 510 yeni hasta Hasta kayitlar Tele-tip, geleneksel

hizmete kiyasla saglik
hizmetlerine erisimi
iyilestirme, hizli hizmet
sunma ve maliyeti ve
seyahati azaltma
potansiyeline sahip
oldugundan, gelismekte
olan iilkelerde saglik
hizmetlerini iyilestirmek
icin yararh bir arag
olabilecegi ifade

edilmigtir.
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Calisma, tele-saghk ve Azerbaycan 10 defadan fazla Anket Tele-saglik ve tele-tipin
tele-tip arasindaki tele-tip ya da tele uygulanmigtir. iletisim kalitesi ve bilgi
farklar1 ve bunlarin saglik kullanan kalitesinin ve bunlarin
medikal turizmdeki hastalar memnuniyet tizerindeki
roliinii analiz etkilerinin tibbi seyahate
etmektedir. cikma istekliligi iizerinde
onemli dl¢iide olumlu
etkileri oldugu, psikolojik
deger ve maliyet
beklentileri tibbi seyahat
iizerinde olumlu bir
ga etkiye sahip oldugu, tibbi
8 seyahate katilma istegi,
% tibbi seyahat davranisin
; olumlu y6nde etkiledigi
5 sonucuna ulagilmigtir.
Tele-tip kullanimina Israil (272), Kadin (%64,6), evli | Anket Beklenen ikame etkisi,
yonelik farkl Uruguay (%63,8) 1-2 uygulanmugtir. teknik yeterlilik, azalan
% tutumlarinin nedenlerini | (87), Diger cocuklu (%52,9) ve sira siireleri ve akran
§ belirlemektir. Ulkeler 114) | kentsel alanlarda deneyiminin tele-tipin
,ﬁ'" yasayan (%84,6) genel olarak
g hastalar benimsenmesi gibi
; boyutlar dort ana faktor
g olarak belirlenmistir.
Kuzey Norveg Universite | Norveg Miidahale grubu Ekonomik Hastalarin konsiiltasyon
Hastanesi ile bolgesel bir (199 hasta) video degerlendirme icin uzman hastaneye
tip merkezi arasindaki yardimli uzaktan yapilmigtir. gitmesi yerine Kuzey
ortopedik video ortopedik Norvec'teki uzak bir
konferans hizmetinin konsiiltasyonlar klinige video destekli
%\ maliyet etkinligini (302 konsiiltasyon) ortopedik konsiiltasyon
§ incelemektir. alacak sekilde saglamanin hem
% randomize toplumsal hem de saghk
; edilmistir. sek.toru a(;ismdan maliyet
i etkin oldugunu
E gOstermistir.
COVID-19 salgim Birlesik 515 hasta; %33.4't Cevrimigi anket Video konsiiltasyonu,
sirasinda hastane Arap (n=172) toplum uygulanmistir. tele-tip hizmetlerinde
ayaktan saglik hizmeti ve | Emirlikleri klinikleri artan hasta memnuniyeti
toplum klinikleri aracihigiyla tele-tip ile iligkilendirilmistir
arasindaki hastalarin konsiiltasyonu
. tele-tip algilar ve alan, cogunlugu
§ memnuniyetleri (n=343, %66,6)
a arasindaki farkliliklary hastane ayaktan
'é arastirmay1 saghk hizmetleri
4 amaclanmigtir. aracihigiyla tele-tip
:5 konsiiltasyonu alan
5 hastalar
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Preoperatif Almanya Elektif cerrahi Cevrimigi anket Hastalarn biiyiik
degerlendirme ve planlanan 111 hasta | uygulanmistir. cogunlugu preoperatif
prosediirle iligkili advers degerlendirme igin tele-
olaylar i¢in bir tele- konsiiltasyonu yerinde
konsiiltasyonun goriisme (%98,2) olarak
0:‘:‘, fizibilitesini uygun bulmus ve tekrar
% degerlendirmektedir. tele-konsiiltasyonu
—é se¢mistir (%97,9)
g Hastalar tarafindan
ot tasarruf edilen ortalama
-E seyahat siiresi 60 dakika
é olarak ifade edilmistir.
Tibbi bir tur 6ncesi ve Hindistan 334 medikal turist, Anket Uzaktan konsiiltasyonlar,
sonrasinda tamamlayici BK (52); ABD (38); | uygulanmigtir. bilissel uyumsuzlugu en
George ve tele-tip kullaniminin Kanada (30); Israil aza indirmeye, hasta
Henthorne, | medikal turist (24); Japonya (20). sikayetlerini gidermeye
20094 memnuniyeti tizerindeki ve hizmet baghihigim
etkisini incelemektedir. artirmaya yardimel
olmaktadir

*ABD: Amerika Birlesik Devletleri BK: Birlesik Krallik

Calismalarin Metodolojik Ozellikleri

Sistematik incelemeye alinan caligmalar Tablo 2’de 6zetlenmektedir. Dahil edilen 12
calismanin 2009-2022 (2022 yilinin ilk 6 ay1) yillar arasinda yayinlandigi, farkh
iilkelerde yapildigi gozlemlenmistir. Calismalarin ABD (n=2), Mali, Kanada, Nijerya
(n=2), Azerbaycan, Norvec, Birlesik Arap Emirlikleri ve Almanya’da yiriitildigi
goriilmiistiir. Bir calisma cok merkezli olarak yiiriitiilmiis yogunlukla Israil, Uruguay ve
diger iilkelerden katilimcilarin oldugu ifade edilmistirss. Baz1 calismalarda ge¢mis
doneme ait tibbi kayitlardan yararlanilmigtir®228.29, Diger ¢alismalarda yogunlukla
arastirmanin amacina uygun olarak anket formlar: ve 6lgekler kullanilmistir. Bunun yani
sira karma yontem kullanan ¢alismalarda odak grup goriismeleri ve yar1 yapilandirilmig
form ile veri elde edildigi goriilmiistiires:.

Dijital Saghk Uygulamalarimin Saghk Hizmetleri Erisimi ve Maliyeti

Uzerindeki Etkilerinin Medikal Turizm Acisindan Degerlendirilmesi

Arastirmaya dahil edilen calismalarin odak noktas1 hastalarin fiziksel olarak saglik
kurumuna bagvurmak yerine teletip yontemleri kullanmalari1 durumunda maliyet
acisindan kuruma saglanan faydanmin ortaya cikarilmasidir. Buna ek olarak bazi
calismalar hasta memnuniyetini de ¢alismalarina dahil etmistir. Bir ¢alismada diisiik

riskli operasyonlar ic¢in planlanan, klinik olarak uygun, iilke simirlarn igerisindeki
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hastalarla telefon goriismeleri yapilmistir. Calismada telefon gortismelerinin, ortalama
olarak ameliyat sonras1 8,6+3,9 dakika siirdiigii gozlemlenmistir. Miidahale oncesi fiziki
ziyaret siiresinin ortalama olarak 82,8+33,4 dakika siirdiigii diistiniildiigiinde, seyahat
siirelerini de ekleyerek, her hastanin ortalama 139-199 dakika araliginda baska bir
ifadeyle klinige gelmek icin harcayacaklar siirenin %94-96'sindan tasarruf ettigi tahmin
edilmistir2s. Bir iiniversite hastanesinde 12 y1llik bir zaman dilimi igerisinde yapilan bir
calismada, yiiz yiize ceviri ile video konferans yontemi araciigiyla yapilan ceviriler
karsilagtirlmigtir. Bu aragtirmanin sonucunda, video konferans yontemi kullamldiginda
seyahat masraflar1 ve zaman acisindan tasarruf edildigi bulunmustur. Calismada video
konferans yontemi kullanilarak terciimanin saha disina seyahat etmesini onlemekten
elde edilen tasarruflarin, yillik ortalama 5.126 mil, 14.132 dakika (veya 9 tam giinden
fazla) ve yolculuk maliyetlerinde ise 2.769 USD (Amerikan dolar1) tasarruf sagladig:
sonucuna ulagilmistir®. Bagayoko ve ark.3nin calismasinda belirlenen proje
sahalarindan gelen hastalarin, komsu bélgelerden ayni bakimi almak icin baskente
gitmesi gereken hastalara kiyasla ortalama 12380 XOF (CFA frangi) veya 25 USD ve
maksimum 35000 XOF veya 70 USD tasarruf sagladig: ifade edilmektedir. Seto ve
ark.nin tele saghk sisteminin mevcut kullanimi ve analizinin yapildig1 calismada,
klinisyenlerin ve hastalarin sistemin zamaninda erisim ve seyahatleri minimuma
indirmesi nedeniyle maliyet tasarrufu sagladig: belirtilmistir. Tele-saglik sistemlerinin,
cesitli yeni uzmanlik alanlarinda hizmetlerin genisletilmesi, is akiglarinin diizenlenmesi,
tele izleme, egitim araclari ve ¢evrimici programlar gibi yeni teknolojileri entegre etmeyi
iceren firsatlar barindirdig1 ifade edilmektedir. Bir calismada hastalar ve hekimler
arasindaki mobil iletisimin, hastalarin saglik merkezine seyahatlerinde 6nemli bir
azalmay1 ongordiigiinii gostermektedir. Calismada halk sagligi politika yapicilarinin
Nijerya'da saglhk hizmetlerine erisimi artirmak igin saghk merkezlerine yapilan
seyahatlerin sayisim1 daha da azaltmak i¢in mobil iletisim kullanimimi tesvik etmesi
gerektigi onerilmektedirs!. Bunun yani sira saglik hizmetlerinin biiyiik bir sorun oldugu
kirsal alanlarda, tele-tip uygulamalarinin hekimlerin hastalarina ulagsmalarina yardimci
olabilir. Bir¢cok hastanin tele-tip uygulamalarina yonelik olumlu geribildirimleri
bildirilmektedir. Tele-tip uygulamalarinin, geleneksel hizmete kiyasla saglik
hizmetlerine erisimi iyilestirme, hizli hizmet sunma ve maliyeti ve seyahati azaltma
potansiyeline sahip oldugundan, gelismekte olan iilkelerde saglik hizmetlerini
iyilestirmek icin yararli bir arac¢ olabilecegi ileri siiriilmektedir2. Gu ve ark.32’nin
calismasinda tele-tip ve tele-saghk uygulamalarinin medikal turizm {izerindeki rolii
analiz edilmistir. Calismada tele- saglik ve tele-tibbin iletisim kalitesi ve bilgi kalitesinin,
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bunlarin memnuniyet tizerindeki etkilerinin, tibbi seyahate ¢ikma istekliligi tizerinde
onemli Ol¢lide olumlu etkileri oldugu gozlemlenmistir. Psikolojik deger ve maliyet
beklentilerinin (algilanan deger ve algilanan maliyet) tibbi seyahat tizerinde olumlu bir
etkiye sahip oldugu ve tibbi seyahate katilma isteginin tibbi seyahat davranisini olumlu
yonde etkiledigi sonucuna ulasilmistir. Benis ve ark. 33’in calismasinda tele-tip
uygulamalarinin  kullaniminin beklenen ikame etkisi, teknik yeterlilik, bekleme
siirelerinde azalma ve akran deneyimi olarak dort temel boyutta ele almistir. Ozellikle
tele-tip uygulamalar1 asenkron iletisime izin verdigi icin zamandan tasarruf saglamakta
ve boylece klinikte fiziksel seyahat ve siraya girme siirelerini azaltmaktadir. Buvik ve
ark.34na gore toplam hasta konsiiltasyon sayis1 yilda 151'i astig1 siirece, uzak klinikte
ortopedik konsiiltasyonlar icin video konferans kullanmanin, hastanede standart ayakta
tedavi konsiiltasyonlarindan daha diisiik maliyetlidir. Baska bir ifadeyle yilda toplam
300 konsiiltasyon is yiikii i¢in, yillik maliyet tasarrufu 18.616 € olarak gerceklesmektedir.
Alhajri ve ark.”nin ¢alismasinda video konsiiltasyonu tele-tip hizmetlerinde artan hasta
memnuniyeti ile iligkilendirilmistir. Calismanin bulgularina gore sesli goriisme yapilan
hastalara kiyasla, goriintiilii goriisme yapilan hastalarin tele-tibbin saglik hizmetlerine
erisimi iyilestirdigini bildirme olasihig1 3 kat daha fazla oldugu saptanmistir. Bunun yan
sira tele-tibbin bekleme siirelerini ve seyahat maliyetlerini yaklasik 5 kat daha azalttigim
ve tele-tibbin hastalarin tibbi ihtiyaclarini karsilayabildigini bildirme olasiliginin 2,63
kat daha fazla oldugu bildirilmektedir. Wienhold ve ark.,8’na gore cerrahi operasyon
geciren hastalarla yiiriitiilen calismada hastalarin biiylik ¢ogunlugu preoperatif
degerlendirme igin tele-konsiiltasyonu yerinde goriisme (%98,2) olarak uygun bulmus
ve tekrar tele-konsiiltasyonu se¢mistir (%97,9). Ek olarak hastalar tarafindan tasarruf
edilen ortalama seyahat siiresi 60 dakika oldugu goriilmiistiir. George ve Henthorne4'un
calismasinda medikal tur 6ncesi yapilan uzaktan konsiiltasyonlarin hastalarin zihninde
daha gercekgi beklentiler olusturmayi kolaylastirdigini ve boylece algi-beklenti farkini en
aza indirdigi bildirilmektedir. Ancak, bu durumun daha yiiksek memnuniyet seviyesine
neden olacagina iliskin kanit olmadig ifade edilmektedir. Aym sekilde, tibbi turdan
sonra yapilan uzaktan konsiiltasyonlarin, biligsel uyumsuzlugu en aza indirmeye, hasta

sikayetlerini gidermeye ve hizmet baghhigini artirmaya yardimei oldugu belirtilmektedir.
Tartisma

Saglik hizmeti icin seyahat eden hastalar ii¢ gruba ayrilmaktadir. Bunlar deger bazh
hastalar, erisim sikintili hastalar ve kaliteli hizmet talep eden hastalar olarak

siralanabilir. Deger bazli hastalar, genellikle Avrupa iilkelerinde yasayan hastalardir. Bu
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hastalarin seyahat etmelerinin sebebi, bulunduklar iilkede sahip olduklar: sigortanin
ihtiyaclarim karsllamamasi1 ya da tedavinin pahali olmasidir. Cogunlukla estetik
ameliyatlar icin ya da dis problemleri icin daha uygun fiyath iilkelere seyahat etmeyi
tercih etmektedir. Erisim sikintis1 sebebiyle seyahat eden hastalar, genellikle saghk
teknoloji ve imkanlarinin kisith oldugu bolge ya da iilkelerde ikamet eden hastalardan
olusmaktadir. Ingiltere ve Kanada saglik sistemleri agir islediginden bu bélgelerdeki
hastalar siireci hizlandirmak icin de seyahat etmeyi tercih etmektedir. Kaliteli hizmet
almayi isteyen hastalar, genellikle en yiiksek teknoloji kullanan, en iyi saglik personelinin

bulundugu bolgelere seyahat etmeyi tercih etmektedir.

Saghk turizmi alaninda global dlcekte giiven ortami saglamak, giincel literatiirii takip
etmek ve saglik turistlerinin ilgisini arttirmak giiniimiizdeki teknolojiler ile hem daha az
maliyetli hem de daha fazla etkili durumdadir:¢. Dijitallesme, saglik hizmetlerinin
kalitesinin iyilestirilmesi, yeni iglerin yaratilmasi, girisimciligin gelistirilmesi, ulagim,
cevrenin korunmasi ve dogal kaynaklarin yonetimini iceren yasamin cesitli alanlarinda
faydalar yaratmayr amaclamaktadir4. Tibbin dijitallesmesi, sektoriin gelisimi ve tibbi
hizmetlerin etkin sunumu ic¢in hayati 6nem tasimaktadir. Dijital tip, bilgi, iletisim ve
dijital teknolojileri kullanarak; hastalar, saglik calisanlar1 ve kurumlar arasindaki
etkilesimi saglamaktadir's. E-saglk hizmetlerinin, saglk hizmetlerini daha ekonomik,
ulasilabilir ve giivenli hale getirmesi beklenmektedir. Literatiir incelendiginde baz saghk
turizmine iligkin web sayfalarinin tedavi kurumlar1 hakkinda bilgi vermesi, bireylerin
tedavi arama ve hizmet sunucular1 hakkinda bilgi edinme, hizmet sunucular arasinda
maliyet karsilastirma firsati bulma gibi imkanlar sagladig1 goriilmektedir. Ozellikle
kronik hastaliklarda, hastalarin tele-tip araciligi ile hizmet alimi sayesinde fiziksel ulasim
giicliiklerinin etkisinin azaldig1 goriilmektedir?7. Saghk turizminin tamiminda, kisilerin
saglik hizmeti almak icin seyahat etmesi, gerekliliginden bahsedilmektedir4. Saghk
hizmetlerinde, ¢evrimici uygulamalar, internet siteleri ve internet tabanh sistemlerin
kullanimu ile saghk turistlerinin hizmete erigimi ve tercih seceneklerinin arttirilmasi
beklenmektedir28. Dijital saglik turizmi ve uygulamalari, sosyo-ekonomik kalkinma
girigimleri tizerinde olumlu ve anlamh bir etki yaratabilecegi ifade edilirken, yerel ve
uluslararasi turizm isletmecilerine de bu yeni teknolojiyi sosyo-ekonomik biiyiime i¢in

kullanma firsat1 sundugu belirtilmektedirs.
Sonuc
Saghk sektorii teknolojinin yogun kullanildigl bir sektor olarak tanimlanmaktadir.

Teknolojik gelismeler beraberinde artan maliyetleri getirmektedir. Artan maliyetler
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karsisinda hizmet sunucular ve hastalar, kaliteli saglik hizmetine erisim konusunda yeni
yol arayisina girmektedir. Saglk turizmi ise bu noktada hastalar agisindan kaliteli uygun
maliyetli saglik hizmeti alabilmek adina kaginilmaz hale gelmistir. Fakat saglik hizmet
sunumunda en biiyiik tabulardan biri olan fiziksel erigim ihtiyac1 hem kurumlar hem de
kigiler agisindan 6nemli bir harcama kalemidir. Klasik saghk turizmi, kisilerin saghk
amaciyla seyahat etmeleri olarak tanimlasada mevcut kosullarda fiziksel seyahatlerin
yerini ¢cevrimici hizmetler almaktadir. Saghkta dijitallesme ve saglik turizmi maliyetlerin
azaltilmas, kaliteli hizmete erisim ve yasam kalitesinin iyilestirilmesi acisindan ortak bir

amaca hizmet etmektedir.

Saglik turizmi, maliyetler ve teletip uygulamalari ile ilgili yapilan calismalar, hastalarin
baz saglik hizmetlerini almak icin fiziksel olarak seyahat etmesine ihtiya¢ olmadigim
ortaya cikarmaktadir. Teletip araciligi ile alinan saglik hizmeti maliyetleri diisiirdiigii ve
hasta memnuniyetini arttirdigi yapilan arastirmalar ile ortaya cikarilmistir. Bu
caligmalar sayesinde, saglk alanindaki dijitallesmenin oniindeki en biiyiik engellerden
biri olan fiziksel etkilesim konusunda yeni bir bakis acis1 saglamaktadir. Hastalarin,
teletip hizmetleri sayesinde, diisiik maliyetli ve kaliteli saglik hizmeti alabilmelerinin
miimkiin oldugu ortaya ¢ikmaktadir. Bu gelismeler, saglik turizminin dinamiklerini de
degistirmekte ve sinirlarini genigletmektedir. Gelecekte yapilacak arastirmalarda mevcut
dijital teknolojilerin maliyetleri ve hastalarin yasam kalitesine etkileri derinlemesine

arastirilabilir.
Calismanin Sitmirhiliklar:

Aragtirmanin bir dizi sinirhiliklar: vardir. Sistematik derleme kapsaminda calismalarin
kalitelerinin degerlendirilmemesi bir simirhlik olarak degerlendirilebilir. Arastirma,
yalnizca erisim iznine sahip olunan veri tabanlar i{izerinden erisilebilen ¢alismalar ile
simirhidir. Yayin asamasinda olan veya erisim izni olmadigi (licretli erisim) igin
ulasilamayan gri literatiir kapsam disinda kalmistir. Arastirmadaki bir diger sinirlilik

elde edilen bulgularin, tarama yapilan veri tabanlari ile sinirh olmasidir.
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a-1 Antitripsin Eksikliginde Epigenetik ve Beslenme

Riimeysa OZCALKAP iCOZ*, Nihal BUYUKUSLU*

Oz

a-1-proteinaz inhibitorii (PI) olarak da bilinen a-1 antitripsin (AAT), dolasimdaki en bol serin proteaz
inhibitoriidiir (serpin) ve serpin siiper ailesinin prototipik iiyesidir. AAT, tripsin yerine birincil olarak
notrofil elastazini (NE) inhibe eder. AAT kodlayan gen iizerinde de meydana gelen mutasyonlar sonucunda
AAT eksikligi (AATD) meydana gelmektedir. AATD'li hastalar amfizem, Kronik obstriiktif akciger hastalig
(KOAH), karaciger yetmezligi ve daha az yaygin olarak sistemik anti-notrofil sitoplazmik antikor (ANCA)-
pozitif vaskiilit ve nekrotizan pannikiilite kars1 hassastir. Tek niikleotid polimorfizmleri (TNP'ler), DNA
metilasyonu, degistirilmis mikroRNA (miRNA) ekspresyonu ve SERPINA1 geni mRNA izoformlar1 dahil
olmak lizere ¢ok say1da epigenetik faktoriin AATD'nin klinik goriiniimii iizerinde bilinen veya olas1 dogrudan
etkileri vardir. Beslenme sekli epigenetik mekanizmalari etkilemektedir. Dolayisiyla AATD’ye bagh gelisen

solunum yolu ve karaciger hastaliklarinin progrozunu beslenme stratejileriyle degistirmek miimkiin olabilir.
Anahtar Sozciikler: a-1 antitipsin, epigenetik, KOAH, karaciger yetmezligi.

Epigenetics and Nutrition in a-1 Antitrypsin Deficiency
Abstract

Alpha-1 proteinase inhibitor (PI), also known as alpha-1 antitrypsin (AAT), is the most abundant circulating
serine protease inhibitor (serpin) and the prototypical member of the serpin superfamily. AAT primarily
inhibits neutrophil elastase (NE) instead of trypsin. Mutations occurring in the gene encoding AAT lead to
AAT deficiency (AATD). Patients with AATD are susceptible to emphysema, COPD, liver failure, and less
commonly, systemic anti-neutrophil cytoplasmic antibody (ANCA)-positive vasculitis and necrotizing
panniculitis. Single nucleotide polymorphisms (SNPs), DNA methylation, altered microRNA (miRNA)
expression, and various epigenetic factors, including mRNA isoforms of the SERPINA1 gene, have known or

potential direct effects on the clinical manifestation of AATD. Dietary patterns

influence epigenetic mechanisms. Therefore, it may be possible to modify the progression of respiratory and

liver diseases associated with AATD through nutritional strategies.

Keywords: a-1 antitrypsin, epigenetic, COPD, liver failure.
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Giris

a-1-proteinaz inhibitorii (PI) olarak da bilinen a-1 antitripsin (AAT), dolasimdaki en bol
serin proteaz inhibitoriidiir (serpin) ve serpin siiper ailesinin prototipik tiyesidir. AAT,
akut inflamasyon sirasinda 3-4 kat veya daha fazla yiikselebilen, normal kan seviyeleri

20-55 uM (80-220 mg/dl) olan bir akut faz reaktanidir®=.

52-kD agirhgindaki AAT proteini, 14. kromozomun (14q32.1) uzun kolunda bulunan
SERPINA1 geni tarafindan kodlanir ve 100"in iizerinde farkh alel tanimlanmistir3-4. Bu
alleler polimorfizmler ve mutasyonlarla meydana gelmektedir. Mutasyonlarla iligkili
fenotipler, ornegin PIA (anodal varyantlar), PIM (normal), PIS (yavas) ve PIZ (en yavas)
gibi, proteinin bir izoelektrik gradyan igindeki gogline gore siniflandirilir. Otozomal
ortak baskin bir bozukluk olarak kalitilan, klinik olarak en alakali mutasyon PIZ'dir;
siddetli AAT eksikliginin (AATD) en yaygin nedenidir4s.

Makrofajlar, notrofiller ve bronsiyal epitel hiicreleri tarafindan akcigerde lokal olarak
iiretilmesine ragmen, dolasimdaki AAT'min c¢ogu (~%80) karacigerde hepatositler
tarafindan yapilire. Prototipik serpin AAT, {i¢c tabakadan (A-B-C) ve bir reaktif merkez
dongiiden (RCL) olusur. RCL, bir Michaelis kompleksi olusturmak i¢in hedef proteaz ile
etkilesime girer; proteaz daha sonra RCL'yi ayirarak dongiiniin geri donmesine ve

proteaz geri doniisiimsiiz olarak bozup etkisiz hale getirmesine neden olur”.

Ashnda AAT, tripsin yerine birincil olarak notrofil elastazini (NE) inhibe eders. NE
normalde notrofillerin azurofilik graniillerinde depolanir, ancak enfeksiyon veya
iltihaplanma sirasinda noétrofil hiicre yilizeyinde ve nétrofil hiicre dis1 tuzaklarinin bir
parcast olarak bulunabilir. NE, fagosite edilmis mikroorganizmalar1 parcalamada,
enflamatuar mediatorleri ve reseptorleri parcalamada, sitokinleri ve kemokinleri
indiiklemede ve siirfaktan1 ve hiicre dis1 matrisi parcalamada onemli bir rol oynar9.
NE'ye ek olarak AAT, proteinaz 3 ve katepsin G gibi diger serin proteazlari inhibe
edebilir.

AATD, AAT polimerizasyonu, polimerize proteinin hepatositlerin endoplazmik
retikulumunda tutulmasi ve dolasimdaki protein seviyelerinin 11 pM'nin (50 mg/dl)
altina diismesi ile iligkilidir. Sonug¢ olarak, AATD'li hastalar amfizem, karaciger
yetmezligi ve daha az yaygin olarak sistemik anti-noétrofil sitoplazmik antikor (ANCA)-

pozitif vaskiilit ve nekrotizan pannikiilite kars1 hassastir41°,
PiZ mutant1 olan AATD'ye yol acan en yaygin mutasyon, 342 pozisyonunda glutamik

asidin lizine degistirilmesinden olusur. Bu mutasyon, diger AAT molekiillerinin
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RCL'sinin baglanmasim barindirdig diisiiniilen B-yaprag: A tabakasinin genislemesine
ve hepatositler icinde proteinin polimerizasyonuna ve beraberinde sekestrasyonuna yol

acart-13,

TNP’ler, DNA metilasyonu, degistirilmis mikroRNA (miRNA) ekspresyonu ve
SERPINA1 mRNA izoformlar1 dahil olmak {izere ¢cok sayida genetik faktoriin AATD'nin

klinik goriiniimii izerinde bilinen veya olas1 dogrudan etkileri vardir4.

Endotelyal nitrik oksit sentaz (NOS,), L-arginin'i oksidatif olarak L-sitriiline deamine
ederek nitrik oksit agiga cikarir. Buna karsilik NOS;, akcigerlerdeki vaskiiler ve hava yolu
tonunu diizenler ve hava yolu homeostazinin cesitli yonlerini etkiler. Yapilan bir
calismada NOS; ile iligkili genin AAT eksikligi olan bireylerde 774C/T ve 894G/T
polimorfik bolgeleri ile akciger hastaliginin siddeti arasinda istatistiksel olarak anlamh

iliski bulunmustur?s.

Glutatyon S-transferaz P1 (GSTP1), tiitiin dumaninda bulunan elektrofilik maddelerin
detoksifikasyonunda yer alir. Bu nedenle, sigaraya bagh solunum bozukluklarinin
patogenezinde rol oynadig1 one siiriilmiistiir. In vitro enzim aktivitesinde azalmaya
neden olan GSTP1 105Val polimorfizmi 6zellikle ilgi cekici olmustur. Rodriguez ve
arkadaslarinin Ile1to5Val polimorfizmlerinin genel popiilasyondaki sikligin1t AATD veya
sigarayla iligkili kronik obstriiktif akciger hastaligina sahip (KOAH) hastalarla
karsilastirdign calismasinda GSTP1 105Val sikligi, AATD grubunda o6nemli oOlciide

arttigim1 bulmusturr®.

5-metilsitozin [5mC] olusturmak i¢in bir metil grubunun sitozinin C5 pozisyonuna
transferini iceren epigenetik bir mekanizma olan DNA metilasyonu, gen ekspresyonunu
etkiler. Epigenetik diizenlemenin KOAH gelisimine katkida bulundugu varsayilmistir,
c¢linkii bu hastaligin gelisimi sadece kalitsal faktorlerle, yani DNA ile tam olarak

aciklanamaz.

Qiu ve arkadaslarinin calismasinda SERPINA1 genindeki iki CpG bolgesinin
(cg02181506 ve cg24621042) hipometilasyonu ile KOAH ve daha diisiik ortalama akciger

fonksiyon fenotipleri arasinda anlaml, tekrarlanabilir iligkiler gozlemlenmistirs.

AATD, bebeklikten yetiskinlige kadar olan bireylerde karaciger fonksiyon bozuklugu ve
karakteristik olarak 30 yasindan biiyiik bireylerde kronik obstriiktif akciger hastahigi
(amfizem ve/veya bronsektazi) ile kendini gosterebilir. AATD'li bireyler ayrica pannikiilit
(bacaklarda ve alt karinda iilsere olabilen gezici, enflamatuar, hassas cilt nodiilleri) ve C-

ANCA-porzitif vaskiilit (polianjitisli graniilomatoz) icin yiiksek risk altindadir. Fenotipik
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ifade, aileler icinde ve aileler arasinda degisir. Erigkinlerde sigara KOAH gelisimini
hizlandiran en 6nemli faktordiir; sigara igmeyenlerin normal bir yasam stiresi olabilir,
ancak akciger ve/veya karaciger hastalig1 da gelisebilir. Bildirilmesine ragmen, AATD'li
cocuklarda amfizem oldukca nadirdir. AATD ile iligkili karaciger hastahg, etkilenen
cocuklarin sadece kiiclik bir kisminda bulunan, neonatal kolestaz olarak kendini gosterir.
Karaciger hastaliginin insidansi yasla birlikte artar. Yetigkinlerde karaciger hastaligi
(siroz ve fibroz olarak kendini gosterir), yenidogan veya cocukluk karaciger hastaligi
Oykiisli yoklugunda ortaya cikabilir. AATD'li bireylerde hepatoseliiler karsinom (HCC)

riski artart9-21,

AATD'nin teshisi, diisiik serum AAT konsantrasyonunun gosterilmesine ve
SERPINA1'de bialelik patojenik varyantlarin tanimlanmasina veya PI tiplemesi ile

fonksiyonel olarak eksik bir AAT protein varyantinin saptanmasina dayanirze.

Tedavisi belirtilere gore yapilmaktadir. KOAH standart tedavi ile tedavi edilir. Insan
serumu AAT'nin periyodik intravenoz infiizyonu ile giiclendirme tedavisi, yerlesik
amfizemi olan kisilerde kullanilir. Akciger nakli, son donem akciger hastaligi olan
bireyler icin uygun bir secenek olabilir. Karaciger nakli, siddetli hastalik icin kesin
tedavidir. Pannikiilit i¢in dapson veya doksisiklin tedavisi kullanilir; buna direncli ise,

yiiksek doz intravenoz AAT giiclendirme tedavisi endikedir22-24.

Gozetimi her 6 ile 12 ayda bir yapilmahdir. Bronkodilatorlerle spirometri ve difiizyon
kapasitesi ol¢limlerini iceren solunum fonksiyon testleri; karaciger fonksiyon testleri,
trombosit sayis1 ve karaciger ultrasonu, elastografi (6rnegin FibroScan), manyetik

rezonans goriintiileme teknikleri kullanmlabilir2s-2¢.

Sigara icmek (hem aktif hem de pasif); tarimda kullanilan cevresel kirleticilere, mineral
tozuna, gaza ve dumana mesleki maruz kalma; asir1 alkol kullanimi kacinilmasi gereken

bireysel onlemlerdendir2-28,

Risk altindaki akrabalarin degerlendirilmesi siddetli AATD'si olan bir bireyin
ebeveynlerinin, biiyiik ve kii¢lik kardeslerinin ve cocuklarinin, tedavi kurumundan ve
onleyici tedbirlerden yararlanacak akrabalarini miimkiin oldugunca erken belirlemek

icin oldukca 6nemlidir29.
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AATD iliskili Hastaliklarda Beslenme Stratejileri

Literatiirde AATD’ye bagh olusan hastaliklarda uygulanan beslenme tedavisi hakkinda
kisith sayida ¢alisma bulunmaktadir. Burada bu calismalar ile birlikte AATD iligkili

hastaliklarin beslenme stratejileri degerlendirilecektir.

Orta ila siddetli KOAH obstriiksiyonu ve/veya amfizem varhginda, Beden Kiitle indeksi
(BKI) <25 kg/m? olan hastalar, asir1 kilolu ve hatta obez (BKI >25 kg/m2ve BKI >30
kg/m2) hastalara kiyasla stirekli olarak artan bir mortalite riski ile iligkilendirilmistir.
"Obezite paradoksu" olarak da bilinen KOAH'ta artmis BKi'nin bu prognostik avantaji,
yag dokusunun akciger mekanigi iizerindeki dogrudan etkisi ile ilgili olabilir veya hem
Oliim riskinin azalmasini hem de yag kiitlesinin ve/veya viicut yagsiz kiitlesinin (FFM)
korunmasim sagladigindan hastaligin hala bilinmeyen yonleriyle ilgili bir epifenomen
olabilir. Asir1 yagin mi1 yoksa korunmus FFM'nin sagkalim avantajina katkida bulunup
bulunmadig1 hala belirsizdir, ancak BKI ve yag kiitlesinden bagimsiz olarak diisiik yagsiz
kiitle indeksinin (FFMI) (<10. yiizdelik dilim) mortalitenin giiclii bir gostergesi oldugu

bilinmektedir3o-34.

Hepatik seviyede, allelin baz1 varyantlari, 6zellikle PIZ, hepatositler i¢inde polimerize
olan AAT molekiiliiniin konformasyonel bir degisikligine neden olur. Bu anormal
molekiillerin asir1 hepatik birikimi yenidoganda kolestatik sariliktan, daha biiyiik
cocuklar ve yetigkinlerde karaciger fonksiyonunun anormal kan indekslerine, yagh

karacigere, siroz ve HCC’ye yol acabilirss:36.

AAT eksikliginin neden oldugu karaciger hastahigl icin spesifik bir tedavi yoktur.
Progresif karaciger hasarinin tedavisi, yeterli beslenmeye dikkat edilmesi ve hastalik
komplikasyonlarinin 6nlenmesi dahil olmak iizere destekleyicidir. Yaygin olarak, AAT ile
iligkili karaciger sirozu olan ¢ocuklar ve yetigkinler klinik olarak stabil kalir ve uzun yillar
nispeten etkilenmeden yasarlar. Ayrica, mevcut veriler sirozlu cocuklarin genellikle
normal biiylime, gelisme ve antropometrik dl¢limlere sahip oldugunu gostermektedir.
Bu tiir hastalara alkol tiiketiminden kacinmalar tavsiye edilmeli ve yagda coziinen

vitaminler ile besinsel olarak desteklenmelidirs?.

AATD'deki beslenme miidahaleleri, yaygin KOAH durumunda oldugu gibi gerekli
enerjiyi saglamayi, protein katabolizmasini durdurmay, yetersiz beslenmeyi onlemeyi
ve tedavi etmeyi amaclar, ancak bu miidahaleler yaygin KOAH'a kiyasla ayirt edici bir

ozellik olan herhangi bir karaciger hastaligin1 hesaba katmalidir2. Bu nedenle iki tiir
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endikasyon bildirilmistir: biri yalnizca akciger hastalig1 olan hastalar icin, digeri hem

akciger hem de karaciger hastalig1 olan hastalar igin38-4o,
AATD ve KOAH’ta Beslenme Stratejileri

Kaseksi ve kas kaybi ile karakterize agirlik kayb1 ve malniitrisyon, KOAH ve amfizem
hastalarinda yaygin olarak bildirilmektedir ve agirlik kaybi, bu hastalarda koti
prognostik bir faktor olarak kabul edilmektedir4+42. AATD'de toplam viicut proteini ve
plazma transtiretin konsantrasyonlar (yagsiz viicut kiitlesi ve katabolizmanin biyolojik
belirteci) azalir ve yetersiz beslenmenin erken belirtilerini gosterir4c. Besin takviyesi
tedavisi, yetersiz beslenen KOAH hastalarinda kas kuvvetinin ve egzersiz toleransinin

korunmasi ve gelistirilmesinde etkilidir, boylece morbidite ve mortaliteyi azaltir42.

Obezite ile solunum yolu hastalig1 riski arasindaki iligki tartismalidir4s44. Obezitenin,
KOAH da dahil olmak iizere solunum bozukluklar: riskini arttirdig: tespit edilmis olsa
da4s. KOAH'taki obezitenin hayatta kalma ve akciger fonksiyonlarinin iyilesmesiyle
iligkili olabilecegi de gozlemlenmistir4. Obez KOAH hastalarinda, hastalarin direng
gelistirme antrenman uygulamalarinin yani sira diyet kisitlamalarina da uymalarn
onerilir47. Solunum bozukluklarina ek olarak obezite, AATD ile iligkili karaciger
hastaligiyla da iligkilendirilmistir. Karaciger biyopsilerinin epigenetik o6zelliklerine
iliskin bir calismada, AATD karaciger sirozu olan hastalardan ve obezite/yagh karaciger
kaynakli hastaligi olan hastalardan alinan hiicreler arasinda belirgin bir oOrtiisme

bulunmusturse.

Genel olarak, KOAH' hastalarin tedavisinde uygun beslenmenin 6nemli oldugu aciktir,
ancak AATD'li hastalar i¢in gereksinimlerin farkli olup olmadig1 su anda belirsizdir;
obezite ile karaciger hastalig1 arasinda daha fazla arastirmayi gerektiren olasi bir baglanti
bulunmaktadir. Daha spesifik bir rehberin bulunmamasi durumunda, beslenme ve

AATD ile ilgili olarak genel KOAH tavsiyelerine uyulmalidir.

Akciger hastaligi olan hastalarda oldugu gibi AATD'li hastalarda bile malniitrisyon ile
mortalite arasinda ¢ift yonlii bir iligki oldugu dogrulanmistir3o4c. Bir yandan, diisiik
kilolu bireylerin alveoler seviyede daha fazla hava hapsi ve diisiik gaz degisim kapasitesi
gosterdigi gosterilmistirss. Diger yandan KOAH hastalarinda, ozellikle amfizemi
olanlarda malniitrisyon son derece yaygindir. KOAH'ta diisiik kilo prevalans1 %25 ila
%40 arasinda degismektedir, cinsiyet ve hastalik durumunu dikkate alan 6zel formiiller

kullanilarak hesaplanan %25'i orta ila siddetli agirlik kayb1 ve %35'i son derece diisiik
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FFM'ye sahiptir4849. Prevalans, hastaligin ciddiyeti ile artar ve acikca amfizem ile

iligkilidirs4-so,

Diisiik kilolu veya diisiik FFM'li KOAH hastalari, fazla kilolu hastalara gore kemik
mineral yogunlugu (KMY) kaybina daha yatkindir3850.51. Avrupa Solunum Dernegi (ERS)
tarafindan bildirildigi iizere, yayginhk verileri kullanilan tan1 yontemlerine, dikkate
aliman popiilasyona ve hastaligin ciddiyetine bagh olarak %5 ila %60 arasinda

degismektedirs2.

Bu iligkinin bir nedeni, yaslanma, sigara i¢cme, zayiflik, sarkopeni ve fiziksel veya
fonksiyonel kisithlik gibi ortak risk faktorlerinin varhigidir. Ayrica, KOAH'n en siddetli
evrelerinde siklikla gozlenen sistemik inflamasyon, sistemik kortikosteroidlerin
kullanimi ve yiliksek D vitamini eksikligi prevalansi, kemik ve kas kiitlesinin daha fazla
kaybina kesin olarak katkida bulunurss-55. Ayrica, akciger hastaligi olan malniitrisyonlu
hastalarda zorlu ekspirasyonun ilk saniyesinde (FEV,) daha hizl azalmaya ve daha kotii

yasam Kkalitesine yol acan daha fazla sayida alevlenme goriiliirse.

KOAH ve AATD'de yetersiz beslenmenin farkhi patofizyolojik faktorlerine karsi koymak

icin hem farmakolojik hem de farmakolojik olmayan birkag terapotik secenek vardir.

Akciger fonksiyonunu optimize ederek solunum cabasinin azaltilmasi. Bu, enerji

ihtiyacini ve enerji maliyetlerini azaltir ve ayrica hastanin egzersize uyumunu artirir.

Diizenli egzersiz. Bu sadece istah1 artirmakla kalmaz, aym1 zamanda beslenme

tedavisinin etkinligini de artirir.

Beslenme miidahaleleri. Gerekli enerjiyi saglamayi, protein katabolizmasini

durdurmay, yetersiz beslenmeyi 6nlemeyi ve tedavi etmeyi amaclar3s.

Spesifik olarak, diyet alimi normal kilolu ve fazla kilolu kisiler icin normokalorik (BKI
18,5 kg/m?2 ve 30 kg/m?2 arasinda), yetersiz beslenen veya yetersiz beslenme riski tasiyan
kisiler icin yiiksek enerjili (BKi<18,5 kg/m?) ve obeziteye sahip (BKi>30 kg/m?) kisiler
icin diislik enerjili olmahdir. Diyet modeli, saglikli denekler icin belirtilene kiyasla
yiiksek oranda lipid (%50'ye kadar) icermeli ve sinirh bir karbonhidrat alimina (yaklasik
%30) sahip olmalidirs.

Yag secimi, coklu doymamis yaglara, tercihen omega-3 yag asitlerine yonelik olmahdir.
Antioksidanlarin alimi sabit olmali, her seyden once, giinde 30 g porsiyonda findiktan (E
vitamini acisindan zengin) ve sizma zeytinyagi (her biri 10 ml'lik giinde 2-3 porsiyon)

kullanilarak temin edilmelidir. Yiiksek C vitamini icerigi nedeniyle her giin 5 porsiyon
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meyve ve sebze, Ozellikle narenciye, kivi, kirmizi1 meyveler, biber, domates, 1spanak,
brokoli, marul ve et gibi hayvansal gidalardan (haftada 3 porsiyon beyaz et, haftada 1
porsiyon kirmizi et), siit (her giin siit ve 1 porsiyon yogurt, haftada 2 porsiyon 1 porsiyon
peynir), yamurta (haftada 2 porsiyon), baklagiller (haftada 2-3 porsiyon) ve yiiksek ¢inko
ve selenyum icerigi icin balik (haftada 4 porsiyon) tiiketilmelidir. Ayrica lif, tam tahillarla

giinde en az 25 g miktarinda olmalidirs.

Kas kaybim1 6nlemek veya tedavi etmek icin protein icerigi diyette 6nemli Olciide yer
almahdir. Baslangicta, protein almi 1-1,2 g/kg/viicut kayb1 olmali, malniitrisyon
siddetli ise proteinler 1,5 g/kg/viicut kaybi ve 2,5—2,8 g'a esit spesifik bir 16sin (et, peynir,

balik, yumurta) alimi olmahdirs.

Giinliik kalsiyum igerigi, kalsiyum acisindan zengin, siit, yogurt ve iki haftada bir peynir
tiiketimi yoluyla osteoporozu 6nlemek icin tahmini gereksinimi (yetigkinler i¢cin 1000
mg, menopoz sonrasi kadinlar i¢in 1200 mg) karsilamalidir. Kanitlanmis eksiklik veya
yetersiz seviyelerde D vitamini ile spesifik bir takviyeye baslama olasiliginin

degerlendirilmesi de gerekebilmektedirs?.
AATD ve Karaciger Hastaliginda Beslenme Stratejileri

Karaciger hastaligi da gosteren hastalar s6z konusu oldugunda, AATD karaciger hastalig
ile obezite ile iligkili karaciger hastalign arasinda belirgin bir oOrtiisme oldugu
gozlemlenmistir, bu da ortak molekiiler temeli ve dolayisiyla benzer beslenme

stratejilerini akla getirmektedirse.

Wang ve arkadaglarinin 2019 yilinda Hepatology dergisinde yayimlanan calismasinda,
0zel bir DNA metilasyonu olan smC'nin AATD ile iligkili karaciger hastaliginin
heterojenligine katkis1 incelenmistir, ¢iinkii bu metilasyon ¢evresel ve genetik sinyallere
yanit verir ve diizensizligi karaciger hastaliginin baslangicinda 6nemli bir faktordiir. Bu
metilasyon, normal karaciger, hepatik steatoz, erken evre AATD karaciger hastahigi ve
siroz ve hepatoseliiler karsinom komplikasyonlar1 olan farkli gruplar arasinda
karsilagtinlmigtir. Bu karsilastirma sonucunda da AATD karaciger hastaligi, AATD
sirozu ve obezite/yagh karaciger hastaligi gruplar arasinda onemli Olciide Ortiisme
oldugunu gostermistir. Analiz edilen tiim bireyler arasinda, AATD'ye en ¢ok benzer
karaciger hastaligi faktorii olan grup obezite/yagh karaciger hastaligi olan grup
bulunmustur. Sonug olarak bu calismada, AATD ile iligkili karaciger hastalig ile obezite
tarafindan neden olan karaciger hastalig1 arasinda giiclii bir epigenetik baglanti tespit

edilmigtirse.
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Ayrica metabolik sendrom varliginin AATD'de hepatik fibrozisin en giiclii belirleyicisi
oldugu ortaya konmustur. Calismada incelenen AATD hastalarinda yagh karaciger
hastaliginin genel prevalans1 %40, genel popiilasyonda beklenen prevalansa kiyasla
%20- %30 daha yiiksek bulunmustur. Obezite (BKi=30 kg/m?) calisma grubunun
yalnizca %26,6'sinda mevcuttur. Bu veriler, AATD'li bireylerin, BKi’leri normal sinirlar
icinde olmasina ragmen, metabolik hastaliklara ve yagh karaciger hastaligina kars1 daha
fazla genel duyarhilik yasayabilecegini diisiindiirmektedir. Calismadaki genetik
arastirmaya dayanarak, bu duyarliligin bir kisminin AATD'li bireyler ile obezite ile iligkili
yagl karaciger hastaligi olanlar arasinda paylasilan DNA metilasyonundaki degisiklikler

tarafindan yonetildigi goriilmektedirse.

Bu mutasyonel olarak homojen grup icindeki molekiiler epigenetik imzalar, hastalarin
karaciger hastalig: riski icin daha iyi siniflandirilmasina izin verebilirsé. Bu nedenle,
AATD karaciger hastaligindaki ana farklilhiklam yansitan epigenetik imzalar
tanimlayarak, bunlarin bu hastalarda karaciger hastaliginin ilerlemesini izlemek igin

prognostik belirteclere dontismesi muhtemeldir.

AATD ile iligkili karaciger hastalig1 gosteren hastalarda saglanacak diyet yonetimi icin su
anda ozel bir kilavuz bulunmamaktadir. Ancak hastaligin yol actigi karaciger hasar
(steatohepatitten siroza kadar) diger karaciger hastaliklarininkiyle karsilastirilabilir, bu
nedenle Avrupa Klinik Beslenme ve Metabolizma Dernegi (European Society for Clinical
Nutrition and Metabolism-ESPEN) yonergeleri, bu tip patolojiye 6zgii olmasa da

iligkilendirilecek yararl bir oneri listesi saglayabilirss.
Alkolsiiz Steatohepatit ve Sirozda Beslenme Stratejileri

Alkol alimimin sinirlandirilmasi gerekmektedirss. Alkolsiiz steatohepatit asir1 kilolu
bireyler ideal viicut agirhiklarina getirilmelidir. %71lik bir agirlik kaybinin hedeflendigi
egzersiz Onerilir. Oral giinliik 800 IU alfa-tokoferol alimi ve secilmis probiyotikler veya

simbiyotik takviyeleri hastalarin diyetinde yer alabilireo-62.

Sirozda ise yiiksek enerjili bir beslenme programi uygulanmalidir. Katabolik siire¢ten
dolayr protein gereksinmeleri agirhk basina 1,2 g olacak sekilde yiikseltilmelidir.
Sagkalim siiresinin ve yasam kalitesinin artirilmasi i¢in dall zincirli aminoasitlere (valin,
l6sin ve izolosin) diyette yer verilmelidir. Mikrobesinler, tedaviyle dogrulanmis veya

klinik olarak stiphelenilen eksiklikler i¢in uygulanmalidirés-6s.
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Sonuc¢

AATD, yalnizca patolojik bir islev kaybini (diisiik dolasimdaki AAT) degil, ayn1 zamanda
bir islev kazanimimi (mutant AAT birikiminin ve oOzellikle hepatositlerde
polimerizasyonun etkisi), islevsiz bir bagisiklik tepkisinin ve kronik enflamasyonun
varhigin1 beraberinde getirir. Bu ozellikler hastalar arasinda degisir ve diger genetik-
epigenetik ve cevresel faktorlerin de AATD hastaliginin varhigini ve ilerlemesini
etkilemesi muhtemeldir. Sonug olarak, AATD'ye bagh hastaliklarin yonetimi de birden
fazla sekilde miimkiin olacaktir. Genetik mutasyon ve modifikasyonlar goz oniinde
bulundurularak planlanan tibbi, farmakolojik ve beslenme miidahaleleri AATD’ye bagh

gelisen hastaliklarin tedavisi i¢in bir¢cok secenek sunacaktir.
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Polikistik Over Sendromunda Besinlerle Alinan ileri Glikasyon Son

Uriinlerinin Rolii

Merve OZDEMIR’, Pelin BILGIC*

Oz

Son yillarda yapilan galismalar diyetle alinan ileri glikasyon son iiriinlerinin (AGEs), polikistik over
sendromu ile iligkili hem {ireme hem de metabolik islev bozukluklarinda 6nemli bir rol oynadigini 6ne
siirmektedir. ileri glikasyon son iiriinleri, indirgeyici sekerler ile proteinler, lipitler veya niikleik asitler
arasindaki enzimatik olmayan glikasyon islemi tarafindan olusturulan reaktif molekiillerdir. ileri glikasyon
son tlirlinlerinin anahtar hiicre ici sinyal yollarinin aktivasyonu yoluyla, oksidatif stres ve proinflamatuar
sitokinlerin olusumunu uyararak polikistik over sendromu patogenezine katkida bulunabilecekleri
diisiiniilmektedir. Ileri glikasyon son iiriinleri normal metabolik kosullar altinda endojen olarak
olusabildikleri gibi 6zellikle kizartma, firinlama veya 1zgara gibi yiiksek sicakliklarda pisirilmis ve islenmis
besinlerin tiiketimiyle de ekzojen olarak da viicuda alinabilmektedir. Polikistik over sendromlu kadinlarda
yumurtalik dokusunda anoviilasyon ve hiperandrojenizme neden olan yiiksek serum AGE seviyeleri
bildirilmigtir. Bu derlemede, polikistik over sendromunda metabolik ve tiremeyle ilgili degisikliklerin

aracilar1 olarak ileri glikasyon son iiriinlerinin roliiniin sunulmasi1 amaglanmisgtir.
Anahtar So6zciikler: Besin, ileri glikasyon son {iriinleri, PKOS.

The Role of Dietary Advanced Glycation End-Products in Polycystic Ovary Syndrome
Abstract

Recent studies suggest that dietary advanced glycation end products (AGEs) play an important role in both
reproductive and metabolic dysfunctions associated with polycystic ovary syndrome. Advanced glycation
end products are reactive molecules formed by the non-enzymatic glycation process between reducing sugars
and proteins, lipids or nucleic acids. Advanced glycation end products may contribute to the pathogenesis of
polycystic ovary syndrome by activating key intracellular signaling pathways, stimulating the formation of
oxidative stress and proinflammatory cytokines. While advanced glycation end products can occur
endogenously under normal metabolic conditions, they can also be taken into the body exogenously,
especially when consuming foods cooked and processed at high temperatures such as frying, baking or
grilling. It has been reported that women with polycystic ovary syndrome have increased serum levels of

AGEs, which cause anovulation and hyperandrogenism in ovarian tissue. This review aims to present the
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role of advanced glycation end products as mediators of metabolic and reproductive changes in polycystic

ovary syndrome.

Keywords: Advanced glycation end products, food, PCOS.

Giris

Polikistik over sendromu (PKOS), diinya capinda iireme cagindaki bircok kadini
etkileyen, uzun vadeli etkileri olan endokrin bir bozukluktur!. Genellikle polikistik
overlar, hiperandrojenizm (asir1 androjen seviyeleri), insiilin direnci ve kronik oligo-
anovulasyon ile karakterizedir. Luteinize edici hormonun (LH) folikiil uyarict hormona
(FSH) oranmimmin yiiksek olmasi ve gonadotropin salgilatict hormon (GnRH) salimm
pulsatilitesinde bozulma PKOS'un altinda yatan nedenler olarak bilinmesine ragmen
kesin etiyoloji ve patoloji kapsamli olarak bilinmemektedirt2. Prevalansinin tam
kriterlerine ve cografi bolgeye bagh olarak %5 ile %10 arasinda degistigi hatta %21'e
kadar ¢iktigi tahmin edilmektedirs. Polikistik over sendromu; kan testleri, kiiltiir ve
biyopsi gibi temel tan testleri ile teshis edilemeyen durumlar arasinda yer aldigindan
tanisi icin kesin bir test yoktur. Polikistik over sendromunda ayirici bir tani olusturmak
icin, hiperprolaktinemi, tiroid hastahigi, Cushing sendromu ve adrenal hiperplazi
durumlar1 dislanmalidir. Tibbi 6ykii, agirhik degisimleri ve insiilin direnci semptomlarini
goz oOniinde bulundurmak faydali olsa da pelvik muayene, ultrason ve hormon
diizeylerinin Ol¢iilmesi en sik 6nerilen degerlendirmeler arasinda yer almaktadir2. Ulusal
Saglik Sistemine (NHS) gore diizensiz veya seyrek adet gorme, yiiksek diizeyde
androjenik hormon veya semptomlar ve polikistik yumurtaliklar1 gosteren taramalar
PKOS tanisi i¢in belirtilen kriterlerdir. Evrensel olarak kabul edilen tam kriterleri; 2003
yil1 Rotterdam toplantisinda oligo-anovulasyon dahil olmak iizere {i¢ ana kriterden en az
ikisine dayanmasi gerektigi olarak belirtilmistir+5. Buna gore PKOS’un degerlendirildigi

dort fenotipi Tablo 1.de gosterilmistir.

Tablo 1. PKOS fenotipleri4s

Fenotip A Fenotip B Fenotip C Fenotip D

Hiperandrojenizm, Oligo- Hiperandrojenizm, Hiperandrojenizm, Oligo-

anovulasyon, Polikistik yumurtalik . anovulasyon,
Oligo-anovulasyon PCOM

morfolojisi (PCOM)* PCOM

*Polikistik Over Morfolojisi (PCOM); Over (yumurtalik) korteksinde inci tanesi seklinde
dizilmis en az 12 tane 2-9 mm capinda follikiil veya artmis over voliimii >10 ml olarak
tamimlanmaktadir.
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Polikistik over sendromu patogenezinin altinda yatan molekiiler mekanizma biiyiik
olctide belirsizligini korusa da, ortaya ¢ikan kanitlar hiperandrojenizmin PKOS gelisimi
ve komplikasyonlarinda onemli bir rol oynadigimi diisiindiirmektedir»4. Ovarian
hiicrelerden androjen iiretimi erkeksi semptomlara veya hiperandrojenizme yol
agmaktadir. Hiperandrojenizmin gozle goriiliir belirtileri arasinda agirhk kazanim,
karin ve deri alt1 yaglanma, hirsutizm (yiiz ve viicut tiiylerinde artis, erkek tipi alopesi
(sac dokiilmesi), sebore (yaglh cilt) ve akne yer almaktadir. Bu morfolojik 6zelliklerin
disinda metabolik profilde de degisiklik meydana gelmektedir. Insiilin direnci PKOS'un
onemli bir semptomudur ve hiperinsiilinemiye neden olarak diyabete yol
acabilmektedir. Polikistik over sendromlu kadinlarin ¢cogunda beden kiitle indeksi 30
veya daha yiiksektir. Bunun disinda hipertansiyon, kardiyovaskiiler hastaliklar,
dislipidemi PKOS'a eslik eden hastaliklar arasindadir. Hastalarda genellikle tath yeme
isteginde artis, sik idrara ¢ikma, yorgunluk, bulanik gorme, karincalanma hissi, ruh
halinde dalgalanma, kayg1 ve depresyon goriilebilmektedir®. Besinlerle yiiksek miktarda
ileri glikasyon son {iirlinleri (AGEs) alimi, PKOS'ta gozlenen hem metabolik hem de
iiremeyle ilgili degisikliklerle ilgili cevresel faktorlerden birini temsil etmektedir’.
Polikistik over sendromlu kadinlarin serum AGE'lerinin saghkh kadinlara oranla daha
yiiksek oldugu ve yumurtaliklarinda proinflamatuar reseptér olan Ileri Glikasyon Son

iiriinii icin Reseptor (RAGE)'nin arttig1 belirtilmigtirs.
Ileri Glikasyon Son Uriinleri

Ileri glikasyon son fiiriinleri, esas olarak reaktif sekerler ve proteinler arasindaki
enzimatik olmayan reaksiyonlar yoluyla olusan bir grup prooksidan bilesiktir. Endojen
ve ekzojen olmak iizere iki kaynagi vardir. Endojen AGE'ler organlarda, dokularda ve
viicut sivilarinda fizyolojik glikasyon siirecleri sirasinda olusur9. Endojen AGE'lerin
olusumu, indirgeyici bir sekerin veya aldehitin, karbonil grubunun bir proteinin serbest
bir amino grubu ile yogunlagsmasiyla baslar ve sonucta kovalent olarak bagli bir amadori
iirtinline doniisen ve geri doniisiimlii olan bir tersinir Schiff baz1 olusturur. Amadori
iiriiniiniin iyi bilinen bir ornegi, kan sekeri diizeylerini izlemek icin bir belirte¢ olan
glikasyonlu hemoglobin Aic (HbA1c) dir. Artan kan glukozunun oksidatif ve oksidatif
olmayan siireclerle kombinasyonu, amadori iiriinlerinin geri doniisiimsiiz AGE'lere
doniisiimiine neden olur. ileri glikasyon son iiriinlerini N-karboksimetil-lizin (CML),
pentosidin ve pirralin gibi 20’den fazla iiyeli heterojen bir bilesik grubu olusturur (Sekil
1). Pentosidin ve CML iyi tanimlanmistir ve cesitli dokularda AGE birikiminin belirtecleri

olarak kullanilmaktadir. fleri glikasyon son iiriinleri yaslanmayla birlikte serum ve
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dokularda birikmektedir ayn1 zamanda hiperglisemi ve yiiksek oksidatif stres

durumunda olusumlar1 6nemli 6l¢lide hizlanmaktadirs.o-12,

Sekil 1. AGE olusumunun sematik gosterimi©

AGEs
Sekerler

Amadori [Pentosidin,
Proteinler —p 4—!- o . -_—
Uriinleri

Nkarboksimetillizin (CML)

Fosfolipidler

Pirralin]

Ileri glikasyon son iiriinleri ayn1 zamanda, ekzojen olarak besinlerle de (serbest veya
proteine bagh olarak bagirsak emilimiyle) viicuda alinmaktadir. Modern bati
diyetlerinde yiiksek miktarda seker, yag ve protein tiiketimi kan dolasiminda yiiksek
AGE konsantrasyonlarina neden olur. Ayrica, besinlerin duyusal 6zelliklerini gelistirmek
icin endiistri tarafindan yaygin olarak kullanilan, esmerlesme reaksiyonu olarak da
adlandirllan Maillard reaksiyonunun AGE olusumunu arttirdigr iyi bilinmektediro.
Besinlerle alinan temel AGE kaynaklari; firinlama, kizartma ve tavada pisirme gibi
yiiksek sicakliklarda pisirilen besinlerdir. Besin hazirlama sirasinda AGE'lerin olusumu
¢ok hizli bir siire¢ olup artan sicaklik ve seker mevcudiyeti ile artar. AGE'lerin emilimi
agizda baslar ve %50'si tiiketimlerini takip eden birkag giine kadar idrarda olciilebilir
miktarda kalir". Insan ve hayvan cahsmalari AGElerin yaklasik %10'unun
gastrointestinal kanalda emilebildigini ve bunun iicte ikisinin viicutta 72 saat kaldigim
gostermistir, bu siire oksidatif stresi artiracak ve doku hasarina neden olacak kadar uzun
bir siire olarak belirtilmektedirs:s. Besinlerle alinan AGE'ler esas olarak bobrekler
tarafindan temizlenir, yaklasik ticte biri idrarla atilirken yaklasik %50'si, tiiketiminden
birkag giin sonra idrarda kalir ve viicutta birikir. Bu biriken AGE viicutta iltthaplanmaya
ve oksidatif strese yol acar4. Yiiksek AGE iceren besinlerin tiiketiminin hem saghkl
bireylerde hem de kronik hastaligi olan hastalarda oksidatif stres, inflamasyon ve

kardiyovaskiiler riskler ile iligkili oldugu belirtilmigtirs.
Polikistik Over Sendromunda ileri Glikasyon Son Uriinleri

Ileri glikasyon son iiriinlerinin PKOS'un patofizyolojik bulmacasinin eksik parcalarindan
biri oldugu diisiiniilmektedir®. Cesitli in vitro deneylerde, hayvan ve insan
calismalarinda AGE’lerin PKOS'un patogenezine ve bunun sonucunda ortaya cikan
metabolik ve iireme sistemi etkilerine katkida bulundugu belirtilmistir:6-9. Ik olarak
2005 yilinda Diamanti-Kandarakis ve arkadaslar1 tarafindan, PKOS'lu fazla kilolu
kadinlarin, PKOS'u olmayanlara kiyasla ve hiperglisemi seviyesinden bagimsiz olarak
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AGE seviyelerinin arttig1 ve RAGE ekspresyonunda artis oldugu belirtilmistir8. Daha
sonra 2008'de insiilin direnci olmayan PKOS'lu zayif kadinlarin sadece PKOS
bilesenlerine sahip kadinlara kiyasla serum AGE seviyelerinin daha yiiksek oldugu
gosterilmistir®e. Bu bulgular bu zararli molekiillerin ve proinflamatuar reseptor
RAGE'min PKOS'ta iireme anormalliklerinde 6zellikle yumurtalik disfonksiyonunda
patolojik bir 6nemi oldugunu diisiindiirmektedir. Ek olarak, in vitro fertilizasyon
uygulanan kadinlarda yapilan birka¢ calismada, SRAGE ve PKOS arasindaki iligkiyi
degerlendirilmis ve PKOS'lu olmayan kadinlara kiyasla, PKOS'lu kadinlarin folikiiler
sivida SRAGE diizeylerinin 6nemli 6l¢lide daha diisiik oldugu belirlenmistir2c-22. Yapilan
bir diger calismada 2 ay boyunca es kalorili yiiksek AGE iceren diyet verilen PKOS'lu
kadinlarin, iki ay boyunca diisiik AGE iceren diyet verilen PKOS'lu kadinlara kiyasla
testosteron ve serbest androjen indeksi seviyelerinin anlaml derecede daha yiiksek
oldugu gosterilmistir2s. Alt1 ay boyunca yiiksek AGE iceren bir diyet uygulanan farelerin
iireme sisteminde AGE birikimi ve plazma testosteron seviyelerinin yiikseldigi
belirtilmistirz4. Bu verilerin diyet AGE'leri ile hiperandrojenemi arasindaki iliskinin
altm  ¢izerek PKOS'lu  bireylerde diyet AGE aliminin azaltilmasinin
hiperandrojeneminin bazi semptomlerim1 azaltabilecegi bildirilmistir4. Diamanti-
Kandarakis ve ark. 6 ay boyunca diyetle diisiik AGE alan sicanlara gore diyetle yiiksek
AGE alan sigcanlarin serum AGE diizeylerinin arttiginm1 ve proinflamatuar RAGE'lerin
yumurtalik dokusunda daha fazla birikmesine neden oldugunu belirtmistir24. Polikistik
over sendromlu kadinlarda saglikli kadinlara gore daha yiiksek serum AGE seviyeleri ve
artan RAGE salinimi belirtilmistir2s. AGE'lerin ayn1 zamanda reaktif oksijen tiirlerinin
(ROS) iiretimini artirarak hiicre ici oksidatif stresi baslatabilecegi belirtilmektedir.
Oksidatif stres, son zamanlarda hiicresel metabolizma iizerinde ¢ok sayida olumsuz
etkiye yol acan oksidasyon ve antioksidasyon (reaktif oksijen/azot tiirlerinin tiretimi ve
temizlenmesi) arasindaki orantisizlik olarak tamimlanmaktadir2¢. Uygun miktarda ROS
transkripsiyon faktorlerinin diizenlenmesi, apoptoz genlerinin ekspresyonu ve
antibakteriyel ve anti inflamatuar etkiler i¢in ¢cok onemlidir. Bununla birlikte, patolojik
kosullar sirasinda ROS seviyesi antioksidan enzimlerin ve antioksidanlarin tamponlama
kapasitesini astiginda, oksidasyon ve antioksidasyon arasindaki denge, egilimi
oksidasyona kaydirarak oksidatif strese neden olur. PKOS'ta bircok oksitadif stres
belirtecinin yiiksek oldugu belirtilmistir, bu da oksidatif stresin PKOS patofizyolojisine
katilabilecegini diistindiirmektedir27(Sekil 2).
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Sekil 2. AGFE’lerin PKOS iizerine olasi rolleri”.2s.

Diyet AGE

(Testosteron, Serbest Androjen indeksi (FAI),
Androstenedion)

Hiperandrojenizm H ‘

PKOS'lu kadinlarin %50-70'inde oksidatif stres ve inflamasyon ile yakindan iligkili olan
insiilin direnci ve hiperinsiilinemi oldugu tahmin edilmektedir. Asir1 oksidatif stres
iiretimi ile ¢ift yonlii islev goren AGE-RAGE sistemi, insiilin direnci patogenezinde ve
ardindan tip 2 diyabet ve kardiyovaskiiler hastaligin gelisiminde etkili oldugu bilinen
sistemik oksidatif stres ve inflamasyonun temel uyaricilarindan biri olarak
belirtilmektedir. PKOS, viicudun antioksidan mekanizmalarinin agir1 ROS iiretimi ile bag
edemedigi bir oksidatif stres durumu olarak kabul edilmistir28. Sendromun gelisimsel
seyri sirasindaki genetik anormallikler, epigenetik degisiklikler ve cevresel faktorlerin
katkisinin tiimii PKOS"un klasik 6zelliklerini daha da siddetlendiren olumsuz bir duruma
yol acar. PKOS'lu kadinlarda, adipoziteden bagimsiz olarak hiperglisemiye yanit olarak
monositler tarafindan artan ROS iiretimi gozlenmistir ve nikotinamid adenin
dintikleotid fosfat (NADPH) oksidaz aktivasyonu ile iligkili oldugu belirtilmistir=s.
AGE'lerin RAGE'ye baglanmasi, niikleer faktor kappa b (NF-kB) gibi yolaklar1 hizla
aktive ederek artan ROS iiretimine, NADPH oksidaz aktivasyonuna ve tiimor nekroz
faktorii a (TNF- a), interlokin 6 ve interlokin 1 gibi proinflamatuar bilesiklerin artisina
neden olur. Bu agir1 ROS iiretimi RAGE ekspresyonunu artirarak pozitif bir geri besleme
dongiisiine ve boylece oksidatif stresi ve inflamasyonu daha da siddetlendiren bir kisir

dongiiye neden olur (Sekil 2)130,
Besinlerle Alinan ileri Glikasyon Son Uriinlerinin Azaltilmasi

Ileri glikasyon son fiiriinlerinin RAGE ile etkilesimi, oksidatif stres, inflamasyon,

ovulasyon disfonksiyonu ve hiperandrojenizmde artisa yol acan sinyal yollarin aktive
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eder. Ozellikle AGE iiriinleri yumurtalik graniiloza hiicreleri iizerinde, hiicre cogalmasi
ve hormon salinimi tizerinde toksik etki gosterir. Polikistik over sendromunda AGE’lerin
rolii géz oniine alindiginda besinlerle AGE ahminin azaltilmas1 6nem tasimaktadir4, fleri
glikasyon son {irlinleri, besinlerde dogal olarak bulunur ve besinlerin islenmesi,
sterilizasyonu, paketlenmesi ve uzun siireli depolanmasi dahil olmak {izere 1s1yla ilgili
ciddi endiistriyel prosediirler sirasinda olusumlar1 artars:. Son yillarda isleme
teknolojilerindeki degisiklikler ve hammadde cesitliligi ile birlikte yiiksek oranda
islenmis besinlerin tiiketimi hizla artmaktadir. Bu islemler besinlerin lezzetini,
dokusunu, korunmasini ve gilivenligini iyilestirmek icin yaygin olarak kullanilan,
enzimatik olmayan ve biyokimyasal bir dizi reaksiyonun meydana geldigi prosediirlerdir.
Kavurma, 1zgara, kizartma ve yemeye hazir besinlerin yeniden 1sitilmasi gibi evde yemek
pisirme adimlar1 da AGE'lerin artmasina neden olurs2. Modern diyetlerdeki ¢ok cesitli
besinler, lezzet, renk ve goriiniimiin yam sira tiiketilebilirliginin saglanmasi igin
pisirmeye veya 1s1l isleme tabi tutulmaktadir3®s3. Endiistriyel veya ticari seviyelerdeki
kuru 1s1, iyonizasyon veya 1sinlama iceren besin isleme islemleri AGE'lerin olusumunu
onemli ol¢iide hizlandirmaktadir. Ev yemeklerinde yiiksek 1s1 kullanimi da yaygindir. Bu
tiir basit yontemler, besinlerin giivenligini, sindirilebilirligini ve tasinabilirligini

iyilestirmeyi amaclasa da AGE olusumunu artirabilmektedir?s.

Kuru 1s1, pismis besinlerde ¢ig besinlere oranla AGE miktarim yaklasik 10 ila 100 kat

artirmaktadir. Tablo 2’de bazi besinlerin icerdigi AGE miktarlar: verilmistir.

Tablo 2. Bazi besinlerin AGE igerikleri (CML igerigi temel alinmigtir)s:.

Besin AGE (kU/100 g) | Besin AGE (kU/100 g)
Dana eti (¢ig) 800 Patates (haslanmis) 17

Dana eti (kizartma) 6,973 Patates (kavrulmus) 218

Dana eti (1zgara) 7,479 Patates (kizartilmis) 694
Yumurta (kizartilmis) 2,749 Beyaz ekmek 83

Peynir (az yaglh) 4.040 Beyaz ekmek (kizarmis) 107

Simit 107 Biskiivi 1470

Yag ve protein oram yiiksek hayvansal kaynakli besinler genellikle AGE acisindan
zengindir ve pisirme sirasinda yeni AGE olusumu oOnemli derecede artmaktadir.

Sebzeler, meyveler, kepekli tahillar gibi karbonhidrat acisindan zengin besinler de
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pisirildikten sonra bile az miktarda AGE icerir3'. Besinlerin AGE igeriklerinin farkh
pisirme yontemlerine gore saptandigl arastirmalarin sonuglarina gore kuru 1s1 kullanan
besin isleme ve pisirme teknikleri (kizartma, kavurma, firmlama, 1zgara, mangalda
pisirme), kaynatma veya buharda pisirme gibi daha yiiksek su icerigi ile daha uzun
siireler boyunca daha diislik sicakliklar kullanan tekniklere gore daha fazla AGE
olusumuna neden olmaktadirs+3s. Besinleri pisirmeden once pH'larimi diistirmek igin
sirke veya limonla marine etme gibi asidik ¢ozeltilerle 6n isleme tabi tutmanin besinlerde
AGE olusumunu azalttig1 belirtilmistirs¢. Uribarri ve arkadaslari, New York bolgesindeki
saglikl yetiskinlerden olusan bir calismada besinlerle AGE alimini 14.700+680 kU/giin
olarak bildirmistirs”. Ulkemizde 200 saghkl iiniversite 6grencisiyle yapilan bir

caligmada ise besinlerle AGE alim1 8900+302 kU/giin olarak bildirilmistirss.

Uygun pisirme yontemleri secilerek, besinlerle alinan AGE miktar1 6nemli o6lgilide
azaltilabildigi gibi kirmiz et, islenmis besinler ve fast food gibi yagdan zengin besinlerin
tliiketimindeki azalma ile birlikte meyve, sebze, tam tahil ve bakliyat tiiketiminde artis
yapilmasi sadece besinlerle AGE alimini azaltmakla kalmaz, aym1 zamanda giinliik olarak
alinmasi onerilen besin 6gesi miktarlarina ulasmay1 da kolaylastirabilirse. Metformin,
aminoguanidin, benfotiamin gibi baz1 ilaclar, AGE ile iligkili islev bozukluklarim
onlemek icin aragtirllmaktadir. Anti-AGE aktivitesine sahip dogal diyet ajanlari, yesil cay
polifenol bilesikleri gibi tibbi bitkileri icerir. PKOS semptomlarinin tedavisinde dogal ve

sentetik anti-AGE diyet bilesenlerine iliskin daha fazla arastirmaya ihtiyag vardir4.

Ileri glikasyon son iiriinlerinin zararh etkileri goz oniine alindiginda, besinlerle alinan
AGE’lerin dogrudan azaltilmasi basit, verimli ve invaziv olmayan bir yaklasim gibi
goriinmektedir. Tip-2 diyabetli hastalarda, besinlerle alinan AGE’lerin kisitlanmasi,
proinflamatuar sitokinlerin ve oksidatif stres, insiilin direnci ve endotel disfonksiyonu
ile ilgili belirteclerin saliniminmi baskilamistir4c. Benzer sekilde 24 hafta siireyle besinlerle
diisiik AGE alimi, prediyabetik bireylerin lipid ve inflamatuar profillerini iyilestirmistir4.
Saghkli bireylerde, besinlerle AGE aliminin azaltilmasini egzersizlerle birlestiren 12
haftalik bir calismada, fazla kilolu erkeklerde serum AGE seviyesinin ve viicut yag
oranlarmin azaldig1 belirtilmistir42. Besinlerde AGE olusumu ile ilgili mevcut verilere

gore, AGE alimini azaltmak icin;

Tam tahillar, daha az islenmis siit ve etler, sebze ve meyveler gibi AGE icerigi diisiik

besinlerin tercih edilmesi,
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- Islenmis etler, peynir, atistirmalik yiyecekler ve sekerli icecekler gibi yiiksek AGE iceren

besin maddelerinin tiiketiminin azaltilmasi,

-Yiiksek sicaklikta gerceklesen kizartma, firinlama, kavurma ve 1zgara yerine; kaynatma,

buharda pisirme ve giivecte pisirme gibi nemli pisirme yontemlerinin uygulanmasi,

-Kasith sigara ve alkol alimi ve olagan fiziksel aktiviteler dahil olmak tizere saglikl yasam

tarz1 aligkanliklarinin benimsenmesi*s:343 onerilmektedir.
Sonuc ve Oneriler

Besinlerle alinan AGE'ler cesitli metabolik ve kronik hastaliklarin ve son zamanlarda
PKOS'un gelisimi ve ilerlemesinde rol oynayan patolojik maddelerdir. Besinlerle yiiksek
miktarda AGE aliminin PKOS'lu kadinlarin hormonal ve metabolik profilleri iizerinde
onemli etkisi oldugundan AGE aliminin azaltilmasi polikistik over sendromlu kadinlarda
yeni bir tedavi stratejisi olabilir. AGE olusumunun azaltilmasi amaciyla besin hazirlama
yontemlerinin degistirilmesinin, PKOS ile iligkili ovulasyon disfonksiyonunu potansiyel
olarak iyilestirebilecegi diisiiniilmektedir. AGE'lerden yiiksek diyetlerin tiiketilmesiyle,
iireme cagindaki kadinlarin serum ve dokularinda AGE seviyelerinin artmasi, PKOS ile
iligkili tireme islev bozuklugunu siddetlendirebilir. Pisirme yontemlerine dikkat edilerek
ve islenmis paketli tirtinlerin tiiketimi azaltilarak besinlerle alinan AGE miktar1 6nemli
Olciide azaltilabilir. Ancak PKOS'lu kadinlarda gozlenen hormonal dengesizligi ve
yumurtlama islev bozuklugunu onlemek ve/veya tedavi etmek icin optimal bir diisiik

AGE diyeti olusturmak icin daha ileri caligmalara ihtiyag vardir.

KAYNAKLAR

1. ZengX, XieYJ, Liu YT, Long SL, Mo ZC. Polycystic ovarian syndrome:
correlation between hyperandrogenism, insulin resistance and obesity. Clin Chim
Acta. 2020;502:214-221. doi: 10.1016/J.Cca.2019.11.003.

2. Sadeghi HM, Adeli I, Calina D, et al. Polycystic ovary syndrome: a comprehensive
review of pathogenesis, management, and drug repurposing. Int J Mol Sci.
2022;23(2) doi: 10.3390/Ijms23020583.

3. Rutkowska AZ, Diamanti-Kandarakis E. Polycystic ovary syndrome and
environmental toxins. Fertil Steril. 2016;106(4):948-58. doi:

10.1016/J.Fertnstert.2016.08.031.

. . o 378
M. OZDEMIR, P. BILGIC



10.

11.

12.

13.

14.

15.

IGUSABDER, 22 (2024): 370-382.

Azziz R. Polycystic ovary syndrome. Obstetrics And Gynecology.
2018;132(2):321-336. doi: 10.1097/A0g.0000000000002698.

Jin P, Xie Y. Treatment strategies for women with polycystic ovary syndrome.
Gynecol Endocrinol. 2018;34(4):272-277. doi: 10.1080/09513590.2017.1395841.
Patel S. Polycystic ovary syndrome (PCOS), an inflammatory, systemic, lifestyle
endocrinopathy. The Journal Of Steroid Biochemistry And Molecular Biology.
2018;182:27-36. doi: 10.1016/J.Jsbmb.2018.04.008.

Garg D, Merhi Z. Advanced glycation end products: link between diet and
ovulatory dysfunction in PCOS? Nutrients. 2015;7(12):10129-44. doi:
10.3390/Nu7125524.

Pertynska-Marczewska M, Diamanti-Kandarakis E, Zhang J, Merhi Z. Advanced
glycation end products: a link between metabolic and endothelial dysfunction in
polycystic ovary syndrome? Metabolism: Clinical And Experimental.
2015;64(11):1564-73.

Tavares JF, Ribeiro PVM, Coelho OGL, Silva LED, Alfenas RCG. Can advanced
glycation end-products and their receptors be affected by weight loss? a
systematic review. Obes Rev. 2020;21(6):E13000. doi: 10.1111/0br.13000.

Zhu JL, Cai YQ, Long SL, Chen Z, Mo ZC. The role of advanced glycation end
products in human infertility. Life Sciences. 2020;255:117830.

Merhi Z, Kandaraki EA, Diamanti-Kandarakis E. implications and future
perspectives of ages in PCOS pathophysiology. Trends In Endocrinology And
Metabolism: TEM. 2019;30(3):150-162. doi: 10.1016/J.Tem.2019.01.005.
Merhi Z. Advanced glycation end products and their relevance in female
reproduction. Human Reproduction (Oxford, England). 2014;29(1):135-45. doi:
10.1093/Humrep/Det383.

Vlassara H, Uribarri J. Advanced glycation end products (AGE) and diabetes:
cause, effect, or both? Current Diabetes Reports. 2014;14(1):453.

Mouanness M, Merhi Z. Impact of dietary advanced glycation end products on
female reproduction: review of potential mechanistic pathways. Nutrients.
2022;14(5):966.

Zhang Q, Wang Y, Fu L. Dietary advanced glycation end-products: perspectives
linking food processing with health implications. Comprehensive Reviews In

Food Science And Food Safety. 2020;19(5):2559-2587. doi: 10.1111/1541-
4337.12593.

- . s 379
M. OZDEMIR, P. BILGIC



16.

17.

18.

19.

20.

21.

22,

23.

24.

IGUSABDER, 22 (2024): 370-382.

Merhi Z. Crosstalk between advanced glycation end products and vitamin D: a
compelling paradigm for the treatment of ovarian dysfunction in PCOS.
Molecular And Cellular Endocrinology. 2019;479:20-26. doi:
10.1016/J.Mce.2018.08.010.

Diamanti-Kandarakis E, Piperi C, Patsouris E, et al. Inmunohistochemical
localization of advanced glycation end-products (AGES) and their receptor
(RAGE) in polycystic and normal ovaries. Histochemistry And Cell Biology.
2007;127(6):581-9. doi: 10.1007/S00418-006-0265-3.

Diamanti-Kandarakis E, Piperi C, Kalofoutis A, Creatsas G. Increased levels of
serum advanced glycation end-products in women with polycystic ovary
syndrome. Clinical Endocrinology. 2005;62(1):37-43. doi: 10.1111/J.1365-
2265.2004.02170.X.

Diamanti-Kandarakis E, Katsikis I, Piperi C, et al. Increased serum advanced
glycation end-products is a distinct finding in lean women with polycystic ovary
syndrome (PCOS). Clinical Endocrinology. 2008;69(4):634-41. doi:
10.1111/J.1365-2265.2008.03247.X.

Garg D, Grazi R, Lambert-Messerlian GM, Merhi Z. Correlation between
follicular fluid levels of stage and vitamin D in women with PCOS. Journal of
Assisted Reproduction And Genetics. 2017;34(11):1507-1513. doi:
10.1007/S10815-017-1011-6.

Wang B, Li J, Yang Q, Zhang F, Hao M, Guo Y. Decreased levels of sSRAGE in
follicular fluid from patients With PCOS. Reproduction. 2017;153(3):285-292.
doi: 10.1530/Rep-16-0359.

Irani M, Minkoff H, Seifer DB, Merhi Z. Vitamin D iincreases serum levels of the
soluble receptor for advanced glycation end products in women with PCOS. The
Journal of Clinical Endocrinology And Metabolism. 2014;99(5):E886-90. doi:
10.1210/J¢.2013-4374.

Tantalaki E, Piperi C, Livadas S, et al. Impact of dietary modification of advanced
glycation end products (AGES) on the hormonal and metabolic profile of women
with polycystic ovary syndrome (PCOS). Hormones. 2014;13(1):65-73. doi:
10.1007/Bf03401321.

Diamanti-Kandarakis E, Piperi C, Korkolopoulou P, et al. Accumulation of dietary
glycotoxins in the reproductive system of normal female rats. Journal of

Molecular Medicine. 2007;85(12):1413-20. doi: 10.1007/S00109-007-0246-6.

. . o 380
M. OZDEMIR, P. BILGIC



25.

26.

27,

28.

29.

30.

31.

32.

33

34-

35-

IGUSABDER, 22 (2024): 370-382.

Garg D, Merhi Z. Relationship between advanced glycation end products and
steroidogenesis in PCOS. Reproductive Biology And Endocrinology: RB&E.
2016;14(1):71. doi: 10.1186/S12958-016-0205-6.

Yang P, Feng J, Peng Q, Liu X, Fan Z. Advanced glycation end products: potential
mechanism and therapeutic target in cardiovascular complications under
diabetes. Oxidative Medicine And Cellular Longevity. 2019;2019:9570616. doi:
10.1155/2019/9570616.

Rudnicka E, Suchta K, Grymowicz M, et al. Chronic low grade inflammation in
pathogenesis of PCOS. International Journal of Molecular Sciences. 2021;22(7).
doi: 10.3390/1jms22073789.

Papalou O, Victor VM, Diamanti-Kandarakis E. Oxidative stress in polycystic
ovary syndrome. Current Pharmaceutical Design. 2016;22(18):2709-22.
Karuputhula NB, Chattopadhyay R, Chakravarty B, Chaudhury K. Oxidative
status in granulosa cells of infertile women undergoing IVF. Systems Biology In
Reproductive Medicine. 2013;59(2):91-8. doi: 10.3109/19396368.2012.743197.
Ramasamy R, Yan SF, Schmidt AM. Advanced glycation endproducts: from
precursors to RAGE: round and round we go. Amino Acids. 2012;42(4):1151-61.
doi: 10.1007/S00726-010-0773-2.

Uribarri J, Woodruff S, Goodman S, et al. Advanced glycation end products in
foods and a practical guide to their reduction in the diet. J Am Diet Assoc.
2010;110(6):911-16.E12. doi: 10.1016/J.Jada.2010.03.018.

Goldberg T, Cai W, Peppa M, et al. Advanced glycoxidation end products in
commonly consumed foods. Journal Of The American Dietetic Association.
2004;104(8):1287-91. doi: 10.1016/J.Jada.2004.05.214.

Cai W, He JC, Zhu L, et al. Oral glycotoxins determine the effects of calorie
restriction on oxidant stress, age-related diseases, and lifespan. The American
Journal Of Pathology. 2008;173(2):327-36. doi: 10.2353/Ajpath.2008.080152.
Scheijen J, Clevers E, Engelen L, et al. Analysis of advanced glycation
endproducts in selected food items by ultra-performance liquid chromatography
tandem mass spectrometry: presentation of a dietary AGE database. Food
Chemistry. 2016;190:1145-1150. doi: 10.1016/J.Foodchem.2015.06.049.

Hull GLJ, Woodside JV, Ames JM, Cuskelly GJ. Ne-(Carboxymethyl) lysine
content of foods commonly consumed in a Western style diet. Food Chemistry.

2012;131(1):170-174. doi: 10.1016/J.Foodchem.2011.08.055.

. . o 381
M. OZDEMIR, P. BILGIC



36.

37.

38.

39.

40.

41.

42.

43.

IGUSABDER, 22 (2024): 370-382.

Uribarri J, Del Castillo MD, De La Maza MP, et al. Dietary advanced glycation
end products and their role in health and disease. Advances In Nutrition.
2015;6(4):461-73. doi: 10.3945/An.115.008433.

Uribarri J, Cai W, Peppa M, et al. Circulating glycotoxins and dietary advanced
glycation endproducts: two links to inflammatory response, oxidative stress, and
aging. The Journals Of Gerontology Series A, Biological Sciences And Medical
Sciences. 2007;62(4):427-33. doi: 10.1093/Gerona/62.4.427.

Burak E. Universite 6grencilerinde 1leri glikasyon son iiriinleri alim diizeyinin
belirlenmesi. Izmir Katip Celebi Universitesi Saghk Bilimleri Fakiiltesi Dergisi.
2021;6(3):75-79.

Inan-Eroglu E, Ayaz A, Buyuktuncer Z. Formation of advanced glycation
endproducts in foods during cooking process and underlying mechanisms: a
comprehensive review of experimental studies. Nutrition Research Reviews.
2020;33(1):77-89. doi: 10.1017/S0954422419000209.

Luévano-Contreras C, Garay-Sevilla ME, Wrobel K, Malacara JM, Wrobel K.
Dietary advanced glycation end products restriction diminishes inflammation
markers and oxidative stress in patients with type 2 diabetes mellitus. Journal Of
Clinical Biochemistry and Nutrition. 2013;52(1):22-6. doi: 10.3164/Jcbn.12-40.
Di Pino A, Currenti W, Urbano F, et al. Low advanced glycation end product diet
improves the lipid and inflammatory profiles of prediabetic subjects. Journal Of
Clinical Lipidology. 2016;10(5):1098-108. doi: 10.1016/J.Jacl.2016.07.001.

De Courten B, De Courten MP, Soldatos G, et al. Diet low in advanced glycation
end products increases insulin sensitivity in healthy overweight individuals: a
double-blind, randomized, crossover trial. The American Journal Of Clinical
Nutrition. 2016;103(6):1426-33. doi: 10.3945/Ajcn.115.125427.

Palimeri S, Palioura E, Diamanti-Kandarakis E. Current perspectives on the
health risks associated with the consumption of advanced glycation end products:
recommendations for dietary management. Diabetes, Metabolic Syndrome and

Obesity: Targets and Therapy. 2015;8:415-26. doi: 10.2147/dmso0.563089.

. . o 382
M. OZDEMIR, P. BILGIC



IGUSABDER, 22 (2024): 383-394-.

Investigation of the Effectiveness of TecnoBody Devices in Rehabilitation

Berkay UZUMCU*, Gérkem ACAR™, Giilsah KONAKOGLU"**, Rifat MUTUS"***

Abstract

With the advancement of technology, the effect of auxiliary machines used in rehabilitation is gradually
increasing both in the evaluation stage and the rehabilitation stage of the treatment. The important feature
of such devices is that they perform both assessment and treatment with the same device. At this stage,
TecnoBody (Bergamo, Italy) devices play an active role in both assessment and rehabilitation. In this study,
the effectiveness of TecnoBody devices, D-Wall, Walker View 3.0 SCX, and ProKin devices in rehabilitation
was analyzed. It is reported in the literature that recently TecnoBody devices have been used significantly in
evaluation, proprioceptive and stability tests have been performed with ProKin devices, and balance tests
have been performed with the D-Wall device. The D-Wall device was found to be effective in therapies due
to its use in rehabilitation, exergame, and biofeedback. It is observed that the Walker View 3.0 SCX device
is effective in gait analysis evaluation and gait rehabilitation after surgery, while ProKin devices are effective
primarily in proprioceptive, stability, and balance evaluations and then in balance and proprioceptive
training. The use of TecnoBody devices in rehabilitation increases the active participation of people in
therapy thanks to the visual biofeedback it applies to people, it is effective thanks to the fact that people can
direct themselves during exercise and make therapy more fun with games. In addition, thanks to the
personalized exercises in the D-Wall device, there are effective exercises to increase the participation of
people in daily life activities, especially in neurological rehabilitation. Therefore, the use of TecnoBody

devices in rehabilitation is effective.
Keywords: Rehabilitation technologies, rehabilitation, virtual reality.
Rehabilitasyonda TecnoBody Cihazlarmnin Etkinliginin incelenmesi
Oz
Rehabilitasyonda kullanilan, yardimer makinelerin, teknoloji ilerlemesi ile tedavinin hem degerlendirme
agamasinda hem de rehabilitasyon asamasinda etkisi giderek artmaktadir. Bu tiir cihazlar1 6nemli 6zelligi

ise hem degerlendirmeyi hem de tedaviyi ayni cihazla yapmaktadir. Bu agsamada TecnoBody (Bergamo,

Italya) cihazlari, hem degerlendirmede hem de rehabilitasyonda aktif rol oynamaktadir. Bu ¢alismada
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TecnoBody cihazlarindan, D-Wall Elite, Walker View 3.0 SCX ve ProKin cihazlarinin rehabilitasyonda
etkinligi incelenmistir. Literatiirde, son zamanlarda TecnoBody cihazlar1 degerlendirmede 6nemli 6lciide
kullanildig1, ProKin cihazlari ile proprioseptif ve stabilite testlerinin uygulandig1 ve D-Wall cihazi ile denge
testleri yapildig1 bildirilmektedir. D-Wall cihazinin rehabilitasyonda, exergame ve biofeedback olarak
kullanilmas1 sonucu terapilerde etkili oldugu goriilmektedir. Walker View 3.0 SCX cihazinin ise cerrahi
sonrasinda kisileri yiirime analizi degerlendirmesinde ve ylirime rehabilitasyonlarinda etkili oldugu,
ProKin cihazlarinin ise 6ncelikle proprioseptif, stabilite ve denge degerlendirmelerinde ve sonrasinda denge
ve proprioseptif egitimlerde etkisinin oldugu goriilmektedir. TecnoBody cihazlarinin rehabilitasyonda
kullanilmasi, kisilere uyguladig viziiel biofeedback sayesinde kisileri terapiye aktif katilimini arttirmakta,
kisilerin egzersiz sirasinda kendilerini yonlendirmesi ve oyunlarla terapiyi daha eglenceli hale getirmesi
sayesinde etkili olmaktadir. Ayrica D-Wall cihazinda Kkisisellestirilmis egzersizler sayesinde ozellikle
norolojik rehabilitasyonda kisileri giinliilk yasam aktivite katithmlarimi arttirmak igin etkili egzersizler

bulunmaktadir. Bu nedenle TecnoBody cihazlarimin rehabilitasyonda kullanim etkilidir.

Anahtar Sozciikler: Rehabilitasyon teknolojileri, rehabilitasyon, sanal gerceklik.

Introduction

Various assistive technologies are widely used in exercise and rehabilitation in various
ways. Starting 20 years ago, with video game consoles (Nintendo, Wii Fit and Xbox
Kinect etc.), rehabilitation of people in a virtual reality environment has started to be
performed during the whole body game. Such rehabilitative games are called exergames!.
One of the most widely used alternative therapies today is exergame training/active video
game-based therapies. Exergame consists of a series of cognitive and motor tasks
interacting with users in real time with biofeedback technology (e.g. virtual reality, step-
mat, sensor)2. Exergame aims to motivate people during rehabilitation, reduce the
frequency of the rehabilitation process, increase the motivation of patients, enable dual-
task training, increase participation and support the rehabilitation of people with
feedbacks”. Compared to traditional physiotherapy, the biofeedback technology (e.g.
virtual reality) in exergame enables the intervention to be completed more comfortably
by enabling different types of training environments and task protocols to be created
when necessary; and this technology provides real-time biofeedback that allows users to

adjust their movements or body movements during training?-.

In the field of physiotherapy and rehabilitation, the assessment of patients is often
difficult or subjective. However, thanks to the developing technology, video-based
evaluations of the range of motion of individuals, evaluation and rehabilitation during
exergame are increasing. In addition, with the developing rehabilitation technologies,
the balance parameters of individuals are evaluated in virtual reality (VR) environment
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and then rehabilitation is applied with biofeedback applications combined with
exergame and VR. In the field of physiotherapy and rehabilitation, devices that
objectively evaluate patients and then treat patients with exergame are emerging. One of
these devices is the devices developed by TecnoBody company. Our aim in this article is
to examine the effectiveness of the rehabilitation devices developed by TecnoBody

company.
TecnoBody Devices in Rehabilitation

TecnoBody, D-Wall is an assessment and rehabilitation device for improving movement
quality with auditory and visual feedback support. This device is effectively used both in
rehabilitation processes and in adapted physical activities. D-Wall, which is widely used
especially in the field of sports sciences, offers assessment and training in different
mobility and aerobic training modes. The main areas of use of D-Wall are; assessment
and training in different mobility and aerobic training modes in sports sciences, postural
structure-specific assessment and training during movement, assessment and training
of segmental and global coordination and sensory-motor skills, assessment and training
for correction of joint dysmetries/asymmetries, and determination of the degrees and
biomotor values of joints during movement kinematics, focusing on the head, trunk,

shoulders, hips and knees°.

The D-Wall instantly recognizes every movement performed in the operational area
using a 3-dimensional (3D) camera and force platform and can identify every movement
up to 16 body joints (Figure 1.). Physiotherapists and sports specialists use this device to
improve functionality in athletes, especially in orthopedic, neurological and geriatric

individualsto.

Walker View 3.0 SCX is a treadmill with a 3D motion capture camera and a sensing
surface with 8 load cells (Figure 2.)'. This system is equipped with sensors that offer the
ability to perform posture and gait analysis in a short period (at least 30 seconds)®2. The
Walker View system can be used in daily clinical practice due to the speed and ease of
gait analysis reporting. Clinicians and physiotherapists can quickly assess gait
spatiotemporal parameters and information on the total range of motion with objective
data from Walker View 3.0 SCX.
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Figure 1. Neurorehabilitation on the TecnoBody D-Wall device's14.

Walker View can also be used to analyse asymmetries and changes in total range of
motion and is comparable to gold standard systems that require further investigation to
identify trends in abnormal kinematic parameters?°. Since the evaluation of supports and
joint degrees during gait is reported, there is the possibility to plan gait training with the
Gait Trainer. The Gait Trainer aims to independently correct the patient's motor pattern

during walking or running movements?s.

Prokin is an advanced technology that combines a platform, a monitor and a loudspeaker
(Figure 3.). This system responds to minimal movements performed by the patient with
visual and auditory feedback. The feedback reflected from a screen controlled by the
patient is analysed and integrated by special software. This integration helps to
understand proprioceptive disorders more clearly and to create targeted rehabilitation

pathways, with movements focussed specifically on the ankle joint4.

The Prokin device evaluates people's balance statically and dynamically. Then, balance
exercises are performed by creating personalized exercise programs. Balance is assessed
by static, monopedal dynamic with controlled load, bipedal dynamic and trunk control.
Prokin is designed as a mobile balance platform powered by air piston servo motors. The
automatic motor locking function allows the system to quickly switch from dynamic to
static measurement. Furthermore, the dynamic control system automatically adjusts the
balance of the moving platform according to the weight of the person and the coefficient

of instabilitys16.
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Figure 2. Walker View 3.0 SCX gait rehabilitation study.

Investigation of the Effectiveness of TecnoBody Devices

In a study, a 40-year-old woman with chronic spinal cord injury (SCI) with T5 level
complete ASTA A score was included in the study. In the study, range of motion (ROM)
and trunk loading were evaluated with D-Wall device. The study aimed to improve the
activities of daily living of a person with chronic SCI and to use VR to improve the

rehabilitation programme. In addition to the patient's rehabilitation, one day a week was
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added to the work programme with the D-Wall device. In the study with D-Wall device,
19 different exercises consisting of joint mobility exercises, strengthening exercises,
proprioception exercises, loading exercises and occupational exercises were performed
in a wheelchair. As a result of the study, it was found that the integration of the D-Wall
device into the rehabilitation programme was beneficial for the patient. In the evaluation
of the patient with the D-Wall device, an increase in active participation in the
rehabilitation process was observed, thanks to the patient's instant objective view of
his/her own functional evaluation. During the exercise with D-Wall device, the results of
each movement were seen objectively and instantaneously, allowing the patient to get
maximum efficiency from the exercises. In conclusion, the integration of the D-Wall
device into conventional rehabilitation increases the active participation of the person in
the treatment. However, it is reported that the study should be conducted with a larger

research group?s.

In a study, 60 people over the age of 60 (mean age 62+3 years) who had Covid-19 were
included in the study. Participants were divided into two groups. The control group
received traditional physiotherapy and the intervention group received D-Wall device in
addition to traditional physiotherapy. The study aimed to improve the functional abilities
and endurance of people with persistent COVID-19 symptoms to normal values. In the
study, the 6-minute walk test (6MWT) was applied. Therapies were applied to people 2-
3 days a week, 1 hour a day for a total of 10 sessions. As a result of the study, a statistically
significant difference was observed in both groups. However, a study with more

participants is needed®.

In a different study, the initial findings of the relationship between jumping and
tensiomyography against lower extremity muscle asymmetries in male football players
were analyzed. Two of the 25 male football players who volunteered to participate in the
study were excluded due to ongoing injuries; therefore, 23 participants (18 + 4 years, age
range 16-27 years) were included in the final analysis. In the evaluation, D-Wall device
was used for the vertical jump. In the evaluation, jumps were taken three times, and the
highest data were taken. Video analysis of the football players participating in the study
supported the standardization of their positions before and during the jump, while jump
parameters were collected during the strength platform jump. As a result of the study, it
was found that the combination of vertical jump and tensiomyography assessment may

provide more useful information by identifying different components (i.e. dynamic and
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"controlled" muscle contraction characteristics) that may be involved in sport-specific

tasksz2o,

In a study conducted in the United Arab Emirates, the effect of badminton on
cardiovascular and neuromuscular functions in older adults was examined. 120 people
participated in the study. Participants were equally divided into three different groups.
The study lasted 8 weeks. In the evaluation, cardiovascular and neuromuscular
components were evaluated primarily. Secondarily, it was evaluated with Tecnobody
devices. Muscle peak strength was analyzed for quadriceps and hamstring muscles using
TecnoBody ISOMOVE isokinetic device. Proprioception was evaluated using TecnoBody
ProKin 252 device, and bipedal and unipedal balance, reaction time and hand-eye
coordination were evaluated using TecnoBody D-Wall device. As a result of the study, it
was observed that cardiovascular and neuromuscular functions improved in all groups

of older adults during badminton sport=2t.

In a study conducted in China, 104 people were included in the study. The participants
were divided into a control group (n=52) and an intervention group (n=52). While
classical physiotherapy was applied to the control group, classical physiotherapy and
ProKin device were applied to the intervention group. The study lasted 8 weeks. Lysholm
test, Tinetti test and ProKin device were used in the evaluation. As a result of the study,
a significant improvement in weight transfer was observed in the intervention group22.
In another study, it was aimed to show the effectiveness of physical therapy in the
treatment of neuromyelitis optica. In the study, a 13-year-old female patient with
symptoms of left-sided weakness, balance and gait disturbances underwent a 2-week
exercise protocol including progressive resistance training for strengthening, exergame
with D-Wall device for balance and stability improvement and modified restraint. She
was assessed by manual muscle testing, ProKin device, Functional Independence
Assessment (FIM) and upper extremity abilities Questionnaire for Activities of Daily
Living (CUE-Q). It was applied to the person 5 days a week for 2 weeks. As a result of the
study, no significant difference was observed in manual muscle testing. However, a
significant increase was found in balance parameters23. In another study, 40 people were
included. The subjects were divided into 20 people with low back pain (64.90+3.33
years) and 20 healthy people (63.20+2.33 years). In the evaluation, the postural
assessment was performed with the TecnoBody ProKin254P with eyes open, eyes closed,

and on one leg. In the study, no significant difference was found in sway length (mm),
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sway area (mm?2), anteroposterior velocity (mm/s) and central of pressure (COP)

parameters including mediolateral24.

In another study, the effect of poor sleep quality on physical activity level, postural
stability and isometric muscle strength in adolescent children was investigated. A total
of 62 subjects were included in the study, 31 with normal sleep quality and 31 with poor
sleep quality. The postural stability of the subjects was evaluated with ProKin device. As
a result of the study, it was found that people with poor sleep quality had a significant
decrease in postural stability with eyes open and closed compared to people with normal

sleep quality=s.

In a study, 40 people with total knee arthroplasty were included in the study. The
subjects were divided into two groups as control group (n=20) and intervention group
(n=20). While the control group received classical physiotherapy, the intervention group
received gait training with feedback system with Walker View 3.0 SCX and
proprioceptive-stabilometric training with ProKin 252 device in addition to classical
physiotherapy. The study was conducted for 6 weeks, 5 days a week, 2 sessions per day
and 1 hour per session. Numerical Pain Scale was used for pain, Barthel Index for
activities of daily living, ProKin 252 device for proprioceptive-stabilometric evaluation
and G-WALK device for quantitative evaluation of gait parameters. As a result of the
study, a significant difference was found in gait parameters, kinematic values and motor
performance of the intervention group compared to the control group. As a result, it was
found that compared to traditional rehabilitation, telerehabilitation makes the person
more active during therapy, involves the person in the therapy with feedback and teaches

motor control.

In the study, 30 runners were included. The runners were divided into two groups as heel
strike peak pressure affected (n=16) and heel strike peak pressure unaffected (n=14).
They were evaluated with TecnoBody Walker View 3.0 SCX device. Heel strike,
spatiotemporal and kinematic parameters were evaluated. As a result of the study, it was
observed that hip flexion, hip extension and dorsi flexion angles were decreased in
subjects with unaffected peak pressure at heel strike compared to subjects with affected
peak pressure at heel strike. In addition, it was found that there was a shortening in the
stride length of those who were not affected by peak pressure in heel strike. In
recreational runners, it has been observed that runners whose hip extension is close to

40°, foot dorsi flexion angle is close to 20°, and foot dorsi flexion angle is close to 14° at
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first foot contact may have an effect on peak pressure at heel strike, which may trigger

ankle injuries or lower extremity injuries2°.

In a different study, 68 elderly people (with a diagnosis of stroke or Parkinson's disease)
were included in the study. The study was divided into two groups. The first group was
the control group (n=34) and the second group was the intervention group (n=34).
Functional foot mobility was assessed with TecnoBody ProKin device. The intervention
group received tai chi exercises in addition to general physiotherapy. The study lasted 3
days a week, 40 minutes a day for 12 weeks. Tai chi exercises were found to affect postural
stability. As a result of the study, tai chi exercises were found to affect chronic ankle

injuries?s.
Conclusion

TecnoBody devices are effective in rehabilitation in terms of both evaluation and therapy.
It is effective in rehabilitation thanks to biofeedback during exercise, keeping people in
therapy, teaching motor control, increasing active participation by making therapies fun
with games, providing personalized exercise design, and working on daily life activities.

However, it is seen that its use in neurological rehabilitation needs more studies.
Recommendations

TecnoBody devices are effective in rehabilitation. With the addition of such devices to
therapies, it is expected that the feedback from patients will increase. Such devices
increase the active participation of people during the therapy, they are asked to self-

correct with feedback and accelerate motor learning.
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Ilac Tedavisi ve Beslenmede Pediatriye Ozgii Yaklasimlar

Beyza ARMAGAN’, Elif DEMIRBAS™, Murat IHLAMUR***

Oz

Pediatrik hastalarin gereksinimleri, tedavi sekilleri, hastaneye yatis sebepleri genelde erigkinlerde farklilik
gostermektedir. Bu hastaliklar, beslenme gereksinimlerinde de 6nemli degisikliklere yol a¢maktadir.
Degisen gereksinimler pediatrik hastalar icin biiyiik 6nem arz etmektedir. Uygulanan tedavide kullanilan
ilaglarin neden oldugu beslenme problemleri ve besin-ilag, ilag-ilag etkilesimlerinin de dikkate alinmasi
gerekmektedir. Pediatrik hastalarda gereksinimlerine gore hareket etmek tedavi siirecinde kolaylik
saglayarak iyilesmeyi ve yasam kalitesinin artmasini saglamaktadir. Bu calismada, pediatrik hastalarin
tedavi silirecinde kullanilan ilaglarin birbiriyle etkilesimleri, tiikettikleri besinlerle etkilesimi ve bu siirecte

olusan beslenme problemleri iizerinde durularak konunun 6nemine dikkat ¢cekmek amaclanmistir.
Anahtar Sozciikler: Besin, ilag, etkilesim, hastalik, gida takviyesi.

Pediatric-Specific Approaches In Medication Therapy and Nutrition
Abstract

The needs, treatment methods, and reasons for hospitalization of pediatric patients generally differ from
those of adults. These diseases also lead to significant changes in nutritional requirements. Changing needs
are of great importance to pediatric patients. Nutritional problems caused by the drugs used during the
treatment and food-drug and drug-drug interactions should also be taken into consideration. Acting
according to the needs of pediatric patients facilitates the treatment process and improves recovery and
quality of life. In this study, the aim is to draw attention to the importance of interactions between
medications used in the treatment process of pediatric patients, interactions with the foods they consume,

and the nutritional problems that arise during this process.

Keywords: Food, drug, interaction, disease, food supplement.

Derleme Makale (Review Article)

Gelis / Received: 09.10.2023 & Kabul / Accepted: 07.03.2024

DOI: https://doi.org/10.38079/igusabder.1373380

* Ogr. Gor., Biruni Universitesi, Meslek Yiiksekokulu, Eczane Hizmetleri Boliimii, istanbul, Tiirkiye.

E-posta: barmagan@biruni.edu.tr https://orcid.org/0009-0001-2584-9989 )

“ Ogr. Gor., Biruni Universitesi, Meslek Yiiksekokulu, Miilkiyet Koruma ve Giivenlik Boliimii, Istanbul, Tiirkiye.
E-posta: edemirbas@biruni.edu.tr https://orcid.org/0000-0003-3326-4822 .

** Ogr. Gor., Biruni Universitesi, Meslek Yiiksekokulu, Elektronik ve Otomasyon Boliimii, istanbul, Tiirkiye.
E-posta: ihlamurmurat@gmail.com https://orcid.org/0000-0002-0458-5638

5 ) 395
B. ARMAGAN, E. DEMIRBAS, M. IHLAMUR


https://doi.org/10.38079/igusabder.1373380
mailto:barmagan@biruni.edu.tr
https://orcid.org/0009-0001-2584-9989
mailto:edemirbas@biruni.edu.tr
https://orcid.org/0000-0003-3326-4822
mailto:ihlamurmurat@gmail.com
https://orcid.org/0000-0002-0458-5638

IGUSABDER, 22 (2024): 395-411.

Giris

Pediatrik hastalarin kas ve yag kiitlesi yiizdeleri farklilik gostermektedir. Yetersiz
beslenme, daha sik goriilen enfeksiyon, daha yiiksek morbidite ve mortalite oranlar: ve
daha uzun hastanede kalis ile bagisiklik sisteminin zayiflamasina neden olmaktadir.
Cocukta beslenme destegi, yetersiz beslenme riskini azaltmaya yardimeci olmakta, sag

kalim1 artirmakta ve morbidite ve mortalite ile iligkili riskleri azaltmaktadir?.

Beslenme bakim plam gelistirmek, onceden var olan beslenme durumuna uyum
saglamay1 ve miidahale ile degisecek tibbi durumun varhiginda gereksinimlerin
karsilanmasini saglamaktadir. Beslenme acisindan risk altinda oldugu belirlenen tiim
pediatrik  hastalar beslenme degerlendirmesinden ge¢melidir. Beslenmenin
degerlendirmesinin amaci, risk faktorlerini, yetersiz beslenme durumunu, bireysel

beslenme ihtiyaclarini belirlemektir.

Pediatrik hastalarda ila¢ yonetimi veya farmasotik bakim daha karmasik olabilmektedir.
Bu durumun sebebi mevcut ilaclarin ¢ogu yetiskinlerde kullanmilmak iizere gelistirilmis
ve cocuklarda genellikle ilaglarin giivenirligi kanitlanmamistir. Uygun formiilasyonlar
veya dozlar icin ilaclarin seyreltilmesi ve tabletlerin boliinmesi gerekmektedir. Bu
faktorler hata olasiligini artirarak ilag etkisinin azalmasina neden olabilmektedir.
Farmakokinetik ve farmakodinamikteki yasa o6zgii degisiklikler, cocuklarda ilag
tedavisini daha da karmasik hale getirmektedir2. Pediatrik hastalarda tedavi siirecini
daha giivenli hale getirebilmek icin 6zel durumlar dikkate alinmalidir. Bu derlemede
tedavi siirecinde olan pediatrik hastalarda dikkat edilmesi gereken durumlar, uygulanan

tedaviler ve karsilagilan ilac-ilac/ilac-besin etkilesimlerinden bahsedilmistir.

Mevcut ilaclarin cogu yetiskinlerde kullanilmak iizere gelistirildiginden pediatrik
hastalarda ila¢ yonetimi ve farmasotik bakim daha zor olabilmektedir2. Tlac tedavisi,
bireysel hastalarda hem kisa hem de uzun vadeli sonuglar iyilestirmek icin 6nemlidir.

En uygun tedavi yontemi bireysellestirilmis farmakoterapidirs.
Beslenme ve Biyokimyasal Anormallikler

Birden fazla ila¢ kullanan hastalarin, ilag-besin etkilesimleri acisindan risk altinda
oldugu diisiiniilmektedir. Biyokimyasal parametreler yalnizca hastaliklar hakkinda degil
kisinin beslenme durumu hakkinda da bilgi vermektedir4. Crohn gibi hastalig1 olan
cocuklarda hemen hemen her vitamin, mineral ve eser element icin eksiklikler
bildirilmistir. Hastaligin alevlenmesi sirasinda, demir, ¢inko, bakir, folik asit ve C

vitamini Onerilenin ortalamanin %20-50nin altina diismektedir. Degismis serum ve
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plazma seviyeleri siklikla eksiklik durumunu belirlemek i¢in kullanmilmaktadir. Ancak bu
degerler inflamasyon belirtecleri ile korele olabilmekte ve viicut doku depolarin veya
fonksiyonel eksiklikleri yansitmayabilmektedir. Siddetli, yaygin inflamasyonda veya
kapsamli rezeksiyonundan sonra, parenteral vitamin Bi2 takviyesi gerekli
olabilmektedirs¢. Tiamin ve piridoksin eksikliklerinin sirasiyla nérodejenerasyon ve
periferik noropati ile sonuclandigi gosterilmistir. Diisiik doz piridoksin ise bir

multivitamin takviyesi olarak piridoksine bagh nébetleri durdurmak igin kullanilmigtir4.
Psikoaktif ilaclar ve Beslenme

Antipsikotik tedaviye bagvuran ¢ocuk hastalarda artis gozlenmektedir?.
Antikonviilzanlar

Metabolizma tizerindeki bir¢ok olumsuz etkisi nedeniyle, antikonviilzanlar uzun yillardir
arastirma konusu olmustur. Mineral ve kemik metabolizmasinda anormalliklere neden
olarak rasitizm veya osteomalaziye neden olmaktadir. Antikonviilzan alan annelerin
bebeklerinde konjenital malformasyonlar ve bag dokusu bozukluklar1 gozlenmektedir.
Yag ve protein metabolizmasinda olas1 anormallikler, E ve K vitaminleri, piridoksin, B12
vitamini, biotin ve tiroid hormonlarinin diisiik kan seviyeleri de bildirilmistir. Azalmis
serum fosfat, kalsitonin, kalsiyum, 25-dihidroksivitamin ve D2 seviyelerine bagh olarak
kemik metabolizmasi etkilenmektedir. Takviye veya giines 1s1g1na maruz kalma yoluyla
yeterli bir D vitamini serum seviyesinin saglanmasi gerekmektedir. Antikonviilzan alan
gelisimsel c¢ocuklarla yapilan bir ¢calisma, ambulatuvar durumun, serum kalsidiol ve
osteopeni riskinin onemli bir indeksi oldugunu gostermistir. Risk altindakiler icin

fiziksel aktivite ve profilaktik D vitamini takviyesi onerilmektedir4.

Antikonviilzan tedavi sirasinda folik asit emiliminin inhibe edildigi 6ne siiriilmiistiir.
Ayrica folik asidin fenitoin metabolizmasinda bir kofaktor olarak hareket ettigi
varsayllmaktadir. Ilac enzimlerinin indiiksiyonu sadece enzimlere olan ihtiyac1 degil,
aynt zamanda ila¢ metabolizmas1 hizim1 da artirarak ilacta bir artisa neden
olabilmektedir. Folat eksikligi konjenital malformasyonlara ve 6lii dogumlara neden
oldugu bildirilmistir. Aynm1 zamanda yetersiz serum B12 vitamini seviyeleri noral tiip
defektleri icin 6nemli bir etiyolojik faktor olabilmektedir. Fenitoin, fenobarbital ve diger
bircok ilacg gibi, hepatik mikrozomal enzim sistemini uyarmaktadir. Bircok ila¢ ve besin
maddesinin metabolizmasini hizlandirmaktadir. Fenitoin alan hastalarin %63 kadarinda
diseti hiperplazisi bildirilmistir. Fenitoin kaynaklh dis eti hiperplazisi, bircok besinin
diyetle ahmim etkileyebilmektedir.
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Hiperamonyemi, hepatoksisite nedeniyle epilepsi hastalarinda valproik asit (VPA)
tedavisinin yaygin bir yan etkisidir. Orta uzunlukta, diiz zincirli bir yag asidi diyeti ile
tedavinin VPA'nin neden oldugu hiperamonyemi ortadan kaldirdig bildirilmistir. VPA
alan kisilerde yag asidi metabolizmasindaki degisime baghh hipokarnitinemi de
bildirilmistir. Glutamik asit, arginin, glisin, serin ve alanin seviyeleri kontrollere gore
daha yiiksek, aspartik asit ve ornitin ise daha diisiik bulunmustur. Bu bulgulara katkida
bulunan bir faktor olarak iire dongiistindeki bir iglev bozuklugu 6ne siiriilmiistiir. Yiiksek
proteinli bir diyetten kacinilmasi Onerilmektedir. Yag metabolizmasindaki
anormallikler, uzun siireli coklu ila¢ tedavisi goren Kkisilerde gozlenen serum
trigliseritlerinde ve kolesterolde artislar, tiroid hormon seviyelerinde onemli diisiis

oldugu gozlenmistir4.

Antiepileptik ilaclara dogum oOncesi maruz kalma, o6zellikle cocuk birden fazla ilaca
maruz kaldiginda, alti aylikken bozulmus ince motor becerilerle iligkilendirilmistir.
Emzirmenin zararh bir etkisi gozlenmemistir. Epilepsili kadinlar, antiepileptik ilag

tedavisinden bagimsiz olarak ¢ocuklarini emzirmeye tesvik edilmelidirs.
Noroleptikler

Noroleptikler (antipsikotik ilaglar), besin metabolizmasindaki anormalliklerle iligkilidir.
Piridoksin hidrokloriir, fenotiyazinlerden kaynaklanan toksisiteleri hafifletebilmekte,
askorbik asit ise neredeyse tiim fenotiyazinleri iceren haloperidol ve ilgili noroleptiklerin
davranigsal etkilerini modiile etmede 6nemli bir rol oynayabilmektedir. Noroleptiklerin
beslenme durumunu etkileyebilecek bir diger komplikasyonu, tiikiiriigiin
kalinlagsmasinin neden oldugu gec¢ diskinezi ve eslik eden agiz kurulugu sendromunun
gelismesidir. Tikiiriikte ortaya c¢ikan azalma dis ¢liriiklerine yol acabilmektedir. Tardif
diskinezi agiz, cene, dil ve faringeal kaslar etkileyerek ¢igneme ve yutmayi bozabilmekte,
besin aliminmi azaltabilmekte, istemli hareketlerde artisa neden olabilmekte ve agirlik
kaybina neden olabilmektedir. Klorpromazinin ayrica istah ve su tutulmasindaki artisa
atfedilen agirhk kazanimini destekledigi bilinmektedir. Agirhk kazanimina katkida
bulunan faktor, ila¢ tarafindan insiilin saliniminin inhibisyonunun neden oldugu glukoz

intoleransidir. Bu nedenle, diyabetik kisiler daha biiyiik risk altinda olabilmektedir4.

Baz1 anti-epileptik ilaclarin mineral metabolizmasin etkiledigi ve anti-epileptik ilaclarla
tedavi edilen hastalarda KMY'nin zaman zaman azaldig1 bilinmektedir. Fenobarbital
veya fenitoinin uzun siireli (2 yildan fazla) uygulanmasimin ardindan, ikili foton

absorpsiyometri ile olciildiigiinde, omurga ve kaburgalarda BMD'de 6nemli bir azalma
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bildirilmektedir. VPA ve CBZ monoterapisi alan ¢ocuklarin lomber ve radyal KMY'si
oOlciilmekte ve VPA grubunda %10-14'lik 6nemli bir azalma saptanmaktadir. Aym
yontemi kullanan arastiricilar VPA'nin ¢cocuklarda kemik mineralizasyonunda 6nemli bir

azalmaya neden oldugunu gostermektedird.
Merkezi Sinir Sistemi Uyaricilar:

Metilfenidat bir uyarici olarak bilinse de dikkat eksikligi, hiperaktivite bozuklugu
(DEHB) olan cocuklar iizerinde sakinlestirici etkisi bulunmaktadir. Ogrenme sorunlar
olan cocuklar, dikkatlerinin gerekli oldugu bir ortam olan okula basladiklarinda ilag
tedavisine ihtiyac duymaktadir. Metilfenidatin, istahta azalmaya neden olamasi ile
birlikte bliylimeyi baskilama etkisi bulunmaktadir. Rebound agirhik kazanimi olur ve
genellikle ilacin kesildigi zamanlarda ve yaz aylarinda goriilmektedir. Aym etkiler

metilfenidat yerine kullanilan amfetaminler i¢in de gecerlidir4.
Antidepresanlar

Hafif ile orta dereceli depresyonda olan ve ayakta tedavi goren hastalarda goriildiigi gibi,
istah antidepresanlardan etkilenebilmektedir. Antidepresan tedavi ile uzun siireli
karbonhidrat asermesi, istah ve agirlik artis1 meydana gelmeden 6nce, depresyon ile
meydana gelen istah ve agirlik degisikliklerinin basit bir sekilde tersine cevrilmesi soz
konusudur. Kombine imipramin ve izokarboksazid kullanan ve sunum sirasinda istahi
azalmig olan kisilerde istah ve agirlik kazaniminda belirgin artiglar goriilmekte bu da bu
kombine tedavinin agirhk artis1 istendiginde ozellikle yararhh olabilecegini
gostermektedir. Monoamin oksidaz (MAO) inhibitorleri olarak bilinen
antidepresanlarin alt sinifi, baz1 gida ve ilaclarla benzersiz ve potansiyel olarak 6liimciil
bir etkilesimden sorumludur. Bu ilaglar, merkezi sinir sisteminde MAO'yu inhibe ederek,
onemli norotransmiterler olarak hizmet eden norepinefrin ve serotonin gibi biyojenik
aminlerin goriiniir aktivitesini artirarak depresyon semptomlarini hafifletmektedir.
Karma etkili bir sempatomimetik ila¢ olan tiramin, birikmis norotransmitterlerin
salimmim tetikleyerek bas agrisi, hipertansiyon, tasikardi gibi semptomlara ve
hipertansiyon veya kardiyak stimiilasyona ve hatta 6liime neden olabilmektedir. Tiramin
benzeri katekolamin salan sempatomimetikler (efedrin, fenilpropanolamin,
amfetaminler, metilfenidat) hem receteli hem de recetesiz ilaclar benzer sekilde
etkilesime girmektedir. Bu nedenle, ister depresyon ister hipertansiyon icin olsun, MAO
inhibitorleri alan kisiler i¢in tiramin kisith diyetler recete edilmelidir. Ayrica, bu kisilere

kisitlamalara uymalari icin kesin talimatlar ve kacinilmasi gereken yiyecek ve ilaclarin
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yazil bir listesi verilmelidir.

Lityum, dogal olarak olusan, mani tedavisinde faydah bir elementtir. Ikisi kimyasal
olarak benzer oldugundan, lityum tedavisi sirasinda serum sodyum diizeylerinin
periyodik olarak izlenmesi onerilmektedir. Pozitif bir sodyum dengesinde lityum kan
seviyeleri azalmaktadir. Ote yandan, negatif bir sodyum dengesi, lityumun yar1 émriinii
uzatmakta ve muhtemelen toksik kan seviyelerine neden olmaktadir. Hazirlama
sirasinda veya masada yiyeceklerin asir1 tuzlanmasi, serum sodyum seviyelerini
yiikseltebilmektedir. Boylece kan lityum seviyelerini ve ilacin antimanik etkilerini
azaltmaktadir. Serum sodyum diizeylerini yiikselten ilaclar da (sistemik
kortikosteroidler ve bircok antihipertansif ila¢) ayni seyi yapabilmektedir. Buna karsilik,
diyette sodyum kisitlamasi veya sodyum tiiketen ilaclarin (6zellikle tiim ditiretiklerin)
uygulanmasi, serum lityum diizeylerini yiikseltebilmekte ve potansiyel olarak ciddi

lityum toksisitesi riskini artirabilmektedir4.

Eslik eden psikiyatrik bozukluklar, sik hastaneye yatis, birden fazla ayakta tedavi,
onceden hipertansiyon oykiisii, obezite ve lipid diizensizligi, cocuklarda daha yiiksek
metabolik sendrom riski ile iligkilidir. Klinisyenler pediatrik hasta gruplarinda
antipsikotik kullanimina bagh endokrin ve metabolik yan etkilere multidisipliner

yaklasim sunmali ve bu hastalarda ¢oklu ila¢ kullanimindan kaginmahdiro.

Dogum sonras1 depresyon tedavisinde secici seratonin geri alim inhibitorleri (SSRI'lar)
kullamilmaktadir. SSRI alan annelerin, bebeklerde periferik veya merkezi 5-HT

tasinmasini etkilemeden bebeklerini emzirebilecekleri bildirilmigtir4.
Kemik Hastahiklarinda ilac Tedavisi ve Beslenme

Cocukluk ve ergenlik, kemik gelisimi i¢in kritik donemlerdir. Kemik mineral yogunlugu
20 yasinda zirveye ulasmakta ve 40 yasindan sonra azalmaktadir. Erken erigkinlik
donemindeki diisiik tepe kemik kiitlesi, daha fazla osteoporoz ile iligkilidir ve yash
bireylerde kemik kirilmasi riski tasimaktadir. KMY, genetik, hormonal ve eksojen
faktorlerden etkilenmektedir. Kemik yogunlugunu olumsuz etkileyen eksojen faktorler
arasinda zayif mineral alimy, fiziksel engeller, sigara icimi ve bazi ilaclar yer almaktadiro.
IBD'li hastalar, osteoporoz i¢in bagimsiz bir risk faktorii olan fiziksel hareketsizlik
acisindan daha biiyiik risk altindadir. Aktiviteyi stirdiirmek, spora tam katilim tesvik

etmek ve yatak istirahatini en aza indirmek onemli faktorlerdirs.
Osteoporozda yeterli kalsiyum ve D vitamini saglanmasi da 6nemlidir. Biiylimekte olan

ergenlerde onerilen kalsiyum alimimi 1.300 mg/giin ve D vitamini tavsiyesini 400
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IU/giin olarak belirlemistir. Hastalar kemik yas1 veya BKI ile iligkili kemik yogunlugu
degerlendirmesi ile izlenebilmektedir. Kemik dongiisiiniin bir ol¢iisii olan serum

osteokalsin sonuclar1 ergenlerde oldukca degiskendirs.

Artmis osteosarkom riski nedeniyle yeni kalsitonin preparatlar1 c¢ocuklar igin
onerilmemektedir. Cocuklarda da kullanilan bifosfonat sinifi ilaglar osteolizi inhibe eder
ve erigkinlerde osteoporozu ve kirik riskini Onlemek igin kullanilmaktadir.
Kortikosteroidler ile tedavi edilen kemik kaybini 6nlemede ve tedavi etmede bifosfonat
kullaniminin etkili oldugu gosterilmistir. Kronik kortikosteroid tedavisine alternatif
olarak beslenme veya immiinosupresif tedavilerin erken uygulanmasi1 IBH bulunan

cocuklarda osteoporoz prevalansini azaltabilmektedirs.

Bifosfonatlar (BP'ler), osteoklast aktivitesini inhibe etmektedir. Kemik dokusundan
yavas salinimi nedeniyle uzun bir eliminasyon faz1 vardir. Bu nedenle denosumab gibi
diger antirezorptif ilaclardan ayrilir ve rebound hiperkalsemi gibi yan etkileri daha az
olas1 hale getirmektedir. Intravendz (IV) kullanim icin pamidronat, neridronat ve
zoledronik asit bulunurken, alendronat ve risedronat oral uygulama icin mevcuttur.
Denosumab, osteoklast olusumunun, fonksiyonunun inhibisyonuna yol acan osteoblast
iizerindeki etkilesimleri Onleyen, insan monoklonal bir antikordur. Cocuklarda
monoklonal antikorlarin pediatrik dozu ve doz araliklar: genellikle viicut agirligi ve yiizey
alan1 dikkate alinarak yeniden ayarlanmaktadir. Sitokinler ve glukokortikoidler,
osteoklast oOnciileri iizerindeki ekspresyonunu regiile edebildigi ve kemik
rezorpsiyonunu artirabildigi icin inflamatuar hastaliklarda faydali olabilmektedir.
Glukokortikoidlerle tedavi edilen Duchenne kas distrofili ¢cocuklarda, IV pamidronat
veya zoledronik asitin tedaviye eklenmesi, sirt agrisinda ve daha 6nce kirilmis vertebral

cisimlerde iyilesme ile iligkilendirilmigtirt:.
Diyabet Hastalarinda ilac Tedavisi ve Beslenme

Pediatrik ve geng popiilasyonlarda tip 2 diyabet insidansi ve prevalansindaki artis, bu yas
gruplarinda goriilen obezite, insiilin direnci ve metabolik sendrom ile iligkilendirilmistir.
Diyabet teshisi konan pediatrik hastalarin ¢ogu tip 1 diyabetli olarak simiflandirilsa da
pediatrik yas araligindaki (18 yas alt1) diyabetli hastalarin yaklasik %50'sinde tip 2
diyabet olabilmektedir. Yiiksek riskli hastalarin diyabet ve prediyabet acgisindan
taranmasi onemlidir. Hizh teshis ve dogru diyabet siniflandirmasi, uygun ve zamaninda
tedaviyi kolaylastirir ve komplikasyon riskini azaltabilmektedir. Bu 6zellikle ¢ocuklarda

onemlidir ¢iinkii yagsam tarzi miidahaleleri basarih olabilmektedir2.
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Tedavi genellikle diyet degisikligi, agirlik kayb1 ve yapilandirilmis bir fiziksel egzersiz
programi ile baslamaktadir. Oral antidiyabetik ajanlar, yasam tarzi miidahalesi tek
basina glisemik kontrolii saglamada basarisiz oldugunda eklenmektedir. Insiiline ihtiyac
duyanlarda, insiilin analoglar1 ile daha iyi glisemik kontrol ve azaltilmig hipoglisemi
siklig1 elde edilebilmektedir2.

Tip 2 diyabet i¢in oral ajanlar arasinda, sadece metformin ve glimepirid ¢ocuklarda
kullanim icin Amerikan Gida ve ilac Dairesi (FDA) tarafindan onaylanmistir. Metformin
genellikle oral antidiyabetik tedaviye ihtiyac duyan pediatrik hastalarda kullanilan ilk
ajandir. Genellikle agirlik kazanimu ile iliskili olan insiilin veya siilfoniliirelerin aksine,
orta derecede agirhk kayb1 ile sonuclanmaktadir. Gen¢ obez hastalar genellikle
metformine iyi yanit vermektedir. Metformin, laktik asidoz ile ilgili endiseler nedeniyle
bobrek fonksiyon bozuklugu olan hastalarda kontrendikedir. Erigkinlerde yapilan
calismalara dayanarak, siilfoniliireler genellikle glisemik kontrolde metformininkine
benzer derecede iyilesme saglamaktadir. Ancak agirlik alimi ve orta diizeyde bir
hipoglisemi riski ile iligkilidir. Baz1 arastirmalar, siilfoniliirelerin kullanim ile beta-
hiicre fonksiyon kaybindaki hizlanma arasinda potansiyel bir baglanti oldugunu ileri
siirmiigtiir. Metformin veya siilfoniliireler tek basina yeterli glisemik kontrol saglamada
basarisiz oldugunda 2 ajan birden kullanilabilmektedir. Tiazolidinedionlar, rosiglitazon,
meglitinidler, nateglinid, alfa-glukosidaz inhibitorleri ve dipeptidil peptidaz ¢cocuklarda
kullanim i¢in onaylanmamistir. Ayrica, son 10-15 yilda piyasaya siiriilen insiilin

analoglarinin bir¢ogu, cocuklarda kullanim i¢in FDA tarafindan onaylanmamistir:2.

Yetiskinlerde oldugu gibi, diyabetli c¢ocuklarda tedavinin amaclarindan biri,
hipoglisemik reaksiyon riskini en aza indirmektir. ADA, %7'den daha diisiik bir glikolize
hemoglobin (HbA1C) hedef seviyesi onermektedir. Uluslararasi1 Diyabet Federasyonu
(IDF) tarafindan daha diisiik HbA1C hedefleri(<%6,5) onerilmektedir. Durumun omiir
boyu siirmesi ve beta hiicre fonksiyon kayb1 agisindan ilerleyici olmasi1 ihtimali
diisiiniiliirse HbA1C'yi miimkiin oldugunca normal araliga yakin olacak sekilde
diisiirmek ve hipoglisemi ataklar1 riskini azaltmak énem arz etmektedir. 6-7 yasindan
kiiciik ¢ocuklarin hipoglisemik semptomlar1 tanima ve bunlara yanit verme biligsel
yeteneginden  yoksun olmasi muhtemeldir veya asemptomatik  olarak

gerceklesebilmektedir2.

Ulusal Diyabet Egitim Programi'nin onerileri, glinliik yasamda genel aktiviteyi artirmak
icin basit adimlar atmay1 tesvik etmektedir. Yasam tarzi miidahalesi, kisa vadede
hastalarin kiiciik bir yiizdesinde diyabet kontroliinde etkili olabilse de, tip 2 diyabetli
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pediatrik hastalarin %10'dan daha az1 yasam tarz1 degisikligi ve egzersizle yeterli

glisemik kontrol saglamaktadir. Cogu hasta farmakolojik tedaviye ihtiya¢ duymaktadirz2.
Kanserde Ilac Tedavisi ve Beslenme

Kanser, cocuklar arasinda ikinci en yaygin 6lim nedenidir. Kanser teshisi konulan
cocuklarda siklikla tat degisikligi, agri, bulanti, kusma, kabizlik ve ishal gibi belirtiler
goriilmektedir. Tedaviler kusma merkezini uyararak diyetin bozulmasina ve yetersiz
beslenmeye yol acan belirtilere neden olabilmektedir. Oral mukoza zarinin bozulmasi ve
yiyeceklerden tiksinme, erken doyma, malabsorpsiyon ve bagirsak motilitesinde
bozulmaya neden olmaktadir. Tiikiiriik iiretiminde azalmaya bagh agiz kurulugu, tat
almada degisiklik, yutma giicliigii, GIS tahrisi, mide bulantis1 ve kusma GIS'in sorunlar1
ve semptomlar1 arasinda yer almaktadir's. Malniitrisyon, tiimorler, tedaviye bagh
faktorler ve uzun donemde beslenme aligkanlhiklarindaki degisiklikler nedeniyle
cocukluk cag1 kanserlerinde siklikla goriilmektedir. Ebeveynlerin en c¢ok gida-ilag
etkilesimleri, gida-hastalik etkilesimleri, notropenili ¢cocuklarin kaginmasi veya yemesi
gereken yiyecekler (notropenik diyet) ve besin alim sikligi hakkinda bilgiye ihtiyaci
oldugu belirlenmistir:s. Kemoterapi, yag dokusu ve yagsiz doku kaybina neden olurken,
hiicre dis1 sivi hacmi artarak ila¢ dagihmin degistirebilmektedir. Azalmis protein alimi
ve protein eksikligi renal kan akisini, glomertiler filtrasyonu ve renal tiibiiler sekresyonu
azaltmaktadir. Sonug¢ olarak, metotreksat ve vinkristin gibi baz ilaclarin klerensi
azalarak yan etkiler artabilmektedir. Antrasiklin alan yetersiz beslenen hastalarda
kardiyovaskiiler toksisite riskinde olas1 bir artig olabilmektedir. Obez hastalarda viicut
bilesimindeki degisiklikler metabolizmay1 ve bobrek fonksiyonunu degistirebilmekte
uygun kemoterapi dozunu bulmak kolay olmamaktadir. Denge bozuldugunda kapsamli
ve zamaninda beslenme destegi yoluyla tedavi etkinligini artirmak icin kanser tedavisi
goren cocuklarin beslenme degerlendirmesi ve viicut kompozisyonlarina daha fazla

dikkat etmemiz gerekmektedir4.
Astimda ilac Tedavisi ve Beslenme

Astim, ¢ocuklarda en sik goriilen kronik hastaliktir. Cocukluk ¢ag1 astim prevalansinin
artmasi, cocukluk cagi obezitesindeki prevalansin artmasiyla paralellik gostermektedir?s.
Diyetteki degisiklikler, diger risk faktorlerinin yani sira astim prevalansindaki artigla da
iligkilendirilmistir. Astimin ana semptomlar1 tibbi degerlendirme ve izleme
gerektirmektedir. Astim yonetiminin temel tasi, siklikla inhale bronkodilatorler ve

kortikosteroidlerden olusan ila¢ tedavisi ve gerektiginde agizdan kortikosteroid
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tedavisidir. Bu kronik hastaligin multidisipliner yonetiminin bir parcasi olarak, gida-ilag
etkilesimlerini, obeziteyi, gastroozofageal reflii hastaligini, gida alerjilerini ve diger
sorunlar1 dikkate alarak bireysellestirilmis tibbi beslenme tedavisi onerilmektedir®.
Emzirmenin 6zellikle atopik kalitimi olan cocuklarda hastalik gelisiminden korudugunu
bildirilmektedir?’.

En sik kullanilan ilag olan salbutamol, 2-5 yas aras1 hastalarda olumlu bir giivenlik ve
etkinlik profiline sahiptir. Terbutalin ve formoterol de salbutamole benzer giivenlik ve
etkinlik profillerine sahiptir. Ipratropium bromiir, akut astimda 2 agonistlerle kombine
kullanimi ¢ocuklarda olumlu sonuglara yol acabilmektedir. Omalizumab, monoklonal
antikordur. Siddetli, alerjik astim1 ve solunan alerjenlere kars1 kamitlanmig IgE aracih
duyarliligi olan 12 yas ve iizerindeki cocuklar i¢in onaylanmistir. Bu tiir hastalarda
omalizumab alevlenme riskini azaltmaktadir?. Arastirmacilar yaptiklar1 calismada,
yasamin ilk yilinda antibiyotik tedavisi gormiis c¢ocuklarda astim insidansinin,
antibiyotikle tedavi edilmeyen c¢ocuklara kiyasla cok fazla artis gosterdigini

belirlemislerdirs.

Melatonin, giiclii bir antioksidan olsa da brons duyarhihigim artirdigina dair baz
endiseler vardir. Bu, Ozellikle noktiirnal astimi olan hastalar igin problemli
olabilmektedir. Bununla birlikte, melatoninin astimin deneysel hayvan modellerinde
mukus {retimini azalttigl gosterilmistir. Noktiirnal astimi1 olanlarda melatonin
takviyesinin, melatoninin ge¢ pik yapmasini Onlemesi ve gece semptomlarin

hafifletmesi mimkiindir:s.

Yapilan baz aragtirmalar, Akdeniz diyet modeline baghhigin ¢cocuklarda mevcut astim
semptomlar1 riskinde azalma ile iligkili olabilecegini belirtmektedir. Giinlimiizde,
Akdeniz diyetinin benimsenmesi durumunda belirlenen bir saghk riski yoktur:. Meyve
ve sebzeden zengin bir diyetin kronik solunum rahatsizliklar1 gelistirme riskini azalttig
belirlenmistir. Meyve ve sebzelerden elde edilen artan flavonoidler, antioksidanlar, bitki
sterolleri, lif ve omega-3 yag asitlerinin astim riskini azalttigi ve astimi olanlarda
semptomlar iyilestirdigi gosterilmistir. Astim semptomlarin1 azaltmak icin bir vegan
diyeti oOnerilmis ve ilac ihtiyacim1 azalttigi gosterilmistir. Gida alerjilerini ve
hassasiyetlerini belirlemek, kronik astimin semptomlarin1 ve komplikasyonlarini
hafifletmede 6zellikle 6nemlidir. Artan omega-3 yag asitleri aliminin, antiinflamatuar
eikozanoidlere yol actigi ve bdylece astimda genel iyilesmelere yol actigi acikca
gosterilmistir.  Piridoksin  takviyesi, enflamatuar eikozanoidlerin iiretimini
azaltmaktadir. Astim icin teofilin ile tedavi edilen hastalarda piridoksin takviyesi
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onerilmektedir. B6 takviyelerinin teofilinin yan etkilerini azalttign gosterilmistir.
Astimhlarda plazma selenyum seviyeleri azalmistir. Lokotrien sentezini azaltmak i¢in
glutatyon peroksidaz (selenyum bagiml bir enzim) gerektiginden, astimlilarda selenyum
takviyesi yapilmasi da 6nerilmektedir. D vitamini eksikligi artmis bronsiyol reaktivitesi
ile iligkilidir. D vitamininin akcigerde cesitli enflamatuar mediatorlerin olusumunu

engelledigi bilinmektedir's.
Pediatrik Hastalarda Beslenme Destegi

Hem tedavide hem de tedavi ile olusan travma sonrasi, beslenme destegi genellikle ihmal
edilmektedir. Ancak yeterli substrat iletimi, hasta bir ¢ocugu korumak ve iyilestirmek

icin mevcut en giiclii ve dogrudan miidahale yontemlerindendir®.
Beslenme Degerlendirmesinde Dikkat Edilmesi Gereken Faktorler

Ilac tedavisi goren bireyler besin eksiklikleri acisindan risk altindadir ve diyet calismast,
antropometrik olciimler, fizik muayene, biyokimyasal analiz ve beslenme ve yeme
becerilerinin gézlemlenmesi dahil olmak {izere beslenme taramasi ve degerlendirmesi
gerekmektedir. Diyet degerlendirmesi, alim miktar1 veya ilag¢ tedavisi nedeniyle eksiklik
riski olan besinlere odaklanmaktadir. Ornegin bir kisi antikonviilzan ilac kullaniyorsa
kalsiyum, D ve K vitaminleri ve folik asit acisindan zengin gidalarin alimi saglanmalidir.
Ayrica glines 15181na maruz kalma ve D vitamini kullanimini artiran aktivite gibi besin

dis1 D vitamini kaynaklari da g6z oniinde bulundurulmalidir4.

Cocuklar i¢in yaygin olarak kullanilan antropometrik 6l¢timler boy, agirlik ve triseps deri
kivrimidir. Bu ol¢limler biiyiime ve gelismeyi degerlendirmede faydalidir. Metilfenidat
alan cocuklar icin boy ve agirlik izlenmesi 6nerilirken, lityum veya noroleptik kullanan
kigiler i¢in agirhigin izlenmesi onerilmektedir. Besin veya enzim seviyeleri i¢in kan veya
idrarin laboratuvar analizi, subklinik besin eksikliklerini tespit edebilmektedir. Diisiik
serum inorganik fosfor seviyeleri ve yiikselmis alkalen fosfataz, rasitizm veya
osteomalazinin gostergesi olabilmektedir. Beslenme ve yeme becerilerinin veya
davramiglarinin  degerlendirilmesi, normal bebek gelisiminin anlasilmasim

gerektirmektedir. Bu sayede yemek vaktinde anormal durumlar belirlenebilmektedir:.
Diyet Takviyesi ve Yonetimi

Olumsuz etkilere neden olan fizyolojik mekanizmalarin anlasilmasi, beslenme bakiminin
saglanmasinda onemlidir. Cogu durumda diyet degisikligi veya besin takviyesi, ayrica

ila¢ uygulamasinin dozaj ve zamanlamasinin diizenlenmesi, bu olumsuz etkileri telafi
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etmektedir. Diyetin Kkalitesinin iyilestirilmesi, takviyeye tercih edilmektedir.
Fenobarbital/fenitoin ile tedavi goren ve D3 vitamini alan hastalarda degismeyen kemik
kiitlesi degerleri bildirilmistir. Antikonviilzan tedavi goren epileptik gebeye uzun stireli
diisiik doz (giinlik 400 IU D3 vitamini) takviyesi Onerilmektedir. Fenitoin veya

barbitiirat alan hamile kadinlar i¢in de profilaktik K vitamini tedavisi 6nerilmektedir4.

Diinyanin giinegli bolgelerinde yapilan arastirmalar, yeterli ultraviyole 1s1§1na maruz
kalma, diyet ve aktivitenin antikonviilzan kaynakh osteomalazi gelisimini engelledigini
bildirmektedir. Epilepsili baz1 kisilere folik asit takviyesi vermek, rutin takviye
onerilmemesine ragmen, zihinsel durumlarinda iyilesme ile sonuclanmigtir. Gebe
epileptik kadinlar arasinda yapilan calismalar, takviyenin folat eksikligi insidansini ve
gebeligin olumsuz sonuclarin azalttigini gostermistir4. Bakteriyel bir besin takviyesinin
bebeklerde giivenligini degerlendiren bir calismada lactobacillus ve bifidobacteria susu

erken bebeklik doneminde giivenli kullanimi desteklenmektedirze.

Lityum tedavisi sirasinda folat takviyesi de Onerilmistir. Saglikli goniilliilerde,
karbonhidrath gidalarin fenitoin emilimini arttirdigi ve protein acisindan zengin
gidalarin azalttigi bulunmustur. MAO-inhibe eden antidepresanlar alan Kkisilerin,
tiramin igerigi yiiksek gidalardan kacginmalar tavsiye edilir. Avokado, muz, bira,
eskitilmis  peynir, cikolata, bakla tiramin kaynaklarna o6rnek olarak

gosterilebilmektedir4.
Farmakolojik Dozlarda Kullanilan Vitaminler (Mega Vitaminler)

Erken dogmus bebekler igin yeterli beslenmeyi saglamak gerekir ve optimal vitamin
alimimm saglamak, beslenme yonetiminin 6nemli bir unsurudur. Spesifik vitamin

gereksinimleri, besin alimina gore farklilik gosterir2:.

Yirminci ylizyilin baslarinda, niasinin diyetteki onemi, diger semptomlarin yan sira
bunama ile karakterize olan pellagray1 iyilestirdigi tespit edildiginde anlasilmistir.
Pellagranin zihinsel semptomlarinin sizofreni semptomlariyla benzerlikleri, sizofreni
tedavisi i¢in mega dozlarda niasin kullanimina yol agmistir. Vitaminlerin farmakolojik
dozlarda kullanimi giivenlik ve yan etkilerle ilgili sorular1 giindeme getirmektedir. Suda
eriyen vitaminler genellikle zararsiz olarak kabul edilirken asir1 miktarda yagda eriyen

vitaminlerin toksik etkileri uzun zamandir bilinmektedir.

Kan kolesteroliinii diistirmek icin terapotik olarak kullanilan nikotinik asidin mega
dozlar ciltte eritem, kasinti, karaciger hasar1 ve yiiksek kan sekeri ve iirik asit

seviyelerine neden olabilmektedir. Bir bagka suda ¢oziinen vitamin olan piridoksinin,

9 . 406
B. ARMAGAN, E. DEMIRBAS, M. IHLAMUR



IGUSABDER, 22 (2024): 395-411.

giinliik 2-6 g tiiketiminden sonra duyusal noropatiye neden oldugu gosterilmistir. A
vitamini ile iligkili problemler, gebe annenin giinde 25.000 1U alimi ile meydana

gelmektedir4.
Ilac-ilac Etkilesimi

Farkl ilaclarin ayn1 hastaya ayn1 anda uygulanmasindan kaynaklanan ciddi sonuclarin
olma olasilig1 yiiksektir. Sedatif olmayan antihistamin ile bir makrolid antibiyotik veya
SSRI kombinasyonu alan hastalarda gozlenen istenmeyen sonuclar ilag etkilesimlerinin

temel ilkeleri anlamanin 6nemini vurgulamaktadir22.

Hastanin birden fazla ilac aldig1 bir ortamda, tedavi yonetimini zorlagtiran yeni veya
beklenmeyen bir etkinin ortaya ¢ikmasi durumunda ilag-ilac etkilesimi olasiligindan
siiphelenilmelidir. Ilac 6ykiisii alinirken, bir hastanin tam olarak ne aldig1 veya bir

ebeveynin ¢ocuklarina recete edildigi sekilde kullanip kullanmadig: belirlenmelidir22.
Sonuc ve Oneriler

Cocuklar farkhidir ve bu farkliliklar beslenme ve tedavi stratejisine yansitilmahdir.
Yetigkinlerle karsilagtirildiginda, cocuklar viicut agirliginin kilogrami basina daha fazla
enerji harcamaktadir. Pediatrik hastalarda dogru ve gereksinime gore beslenme,
iyilesmeyi hizlandirarak komplikasyon riskini engelleyebilmektedir. Cocuklarin
biiytime ve gelisme icin beslenme gereksinimleri arttigindan, yetersiz beslenmeden

yetigkinlere gore daha fazla etkilenebilmektedirler=2.

Dengeli beslenme, saghikl bir yasam icin vazgecilmez bir durumdur. Bu durum sadece
yetersiz beslenmeyle karsi karsiya oldugumuz diisiik gelirli ilkelerde kalmayip obezite
ile miicadele etmemiz gereken yiiksek gelirli iilkelerde de gecerlidir. Hastaliklarla
miicadele eden cocuklar i¢in beslenme daha da 6nemli hale gelmektedir. Yetersiz
beslenme, yalnizca tedavilerin ve sonuclarin etkinligini degil, ayn1 zamanda hastalar ve
ailelerinin yasam kalitesini de etkilemektedir'4. Yasam tarzi miidahalesi, beslenme
danmismanhig) ve degisikligi ile egzersiz programinin uygulanmasini gerektirmektedir.
Tibbi beslenme danigsmanligi hem c¢ocuklara hem de ailelerine verilmelidir'2. Uygun
beslenme miidahalesi baz1 ila¢c metabolizmasi degisikliklerini azaltabilmektedir4.
Ilaclarin istah iizerindeki etkileri, dozu degistirilerek veya ilacin yemeklerle ahinmasi
saglanarak dengelenebilmektedir. Ilac tedavisinin gerektigi gibi ayarlanabilmesi icin

agirlik takibi yapilmasi ve enerji aliminin haftalik olarak izlenmesi onerilmektedir4.

Ilac-ilac etkilesimleri (DDIs), baz1 ilaclarin diger ilaclarin varhginda etkinliginin ve
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toksisitesinin degismesi olarak tanimlanir. Ayakta tedavi ortamlarinda bronkopnomoni
tedavisinde DDIs belgelenmesinde eksiklik vardir. Yapilan bir calismada
bronkopnomonili c¢ocuklarin recetelerinde DDIs potansiyeli gozlemlenmistir. 2017
yilinda bronkopnémoni recetesi alan ayakta tedavi goren cocuklarin dahil edildigi
gozlemsel ve kesitsel calismada Potansiyel DDI daha sonra 6nemine (mindr, orta ve
major) ve mekanizmasina (farmakokinetik ve farmakodinamik) gore siniflandirilmistir.
Analiz edilen 86 regete arasinda, potansiyel DDIs %48,84'linde gozlenmistir. Bunun
%72,34"intin 1imh olarak kategorize edildigi 67 potansiyel DDI g6zlenmistir. Potansiyel
DDIs ¢ogunlugu farmakodinamik etkilesim (%76.12) oldugu ve en sik dahil olan ilac
ciftinin Efedrin-Salbutamol (%29.85) oldugu belirlenmistir. Bronkopnomonili ayakta
tedavi goren cocuklar, 6zellikle kiiclik ve orta derecede potansiyel DDIs olmak iizere
potansiyel DDI riski altindadir. Potansiyel DDIs icin regetelerin taranmasi ve ardindan
terapotik etkilerin ve ilgili olumsuz ilag olaylarinin izlenmesi hasta giivenligini optimize

etmesi beklenmektedir2s.

Hastanede yatan pediatrik hastalar, polifarmasi ve ilaglarin lisanssiz ya da etiket disi
uygulanmasi nedeniyle potansiyel ilac-ilac etkilesimleri (pDDIs) yasama riski altindadir.
Yapilan bir calismada gogiis hastaliklar1 servisinde yatan pediatrik hastalarda klinik
olarak onemli pDDIs karakterize edilmistir. GOglis hastaliklar1 pediatri servisine ve
pediatrik yogun bakim {iinitesine (PICU) basvuran pediatrik hastalara recete edilen
ilaclarin alt1 ay boyunca retrospektif analizi yapilmstir. Tlac-ilac etkilesimlerinin serviste
% 10.2'si ve PICU'da % 14.6 Kklinik olarak etkinlik gosterdigi belirlenmistir. Anti-infektif
ajanlar ve merkezi sinir sistemi ilaglarinin ilag-ilag etkilesimlerine sebep olan ilaglardan
oldugu belirlenmistir. Serviste ve PICU'da yatan solunum bozuklugu olan pediatrik
hastalarda yiiksek ve benzer pDDIs riski oldugu belirlenistir. Daha fazla sayida ilag recete
edilen ve solunumsal olmayan bir hastaligin neden oldugu solunum semptomlar:
gosteren hastalar ekstra bakim ve izleme gerektirmektedir. Cocuk doktorlarina, onleyici
tedbirler almak ve hasta giivenligini korumak i¢in yiiksek oranda recete edilen ilaglar i¢in
klinik olarak anlamlh pDDIs konusunda egitim verilmelidir24. Bu sebeple ilac-ilac veya
besin-ila¢ arasindaki etkilesimin de dikkate alinarak tedavinin uygulanmasi 6nem arz
etmektedir. Tedavide ila¢ secimi ve doz ayarlamasi, dikkate alinan popiilasyonun
patofizyolojik ozelliklerini yansitmalidir. Yenidogan doneminde kullanilacak ilaclarin
belirlenmesi icin isbirligi yapan aglar olusturmak, klinik ihtiyaglarini ve hastaliklarini ele
alan yenidogan odakl bir arastirma giindemi gelistirmeye yardime1 olabilmektedir. Cogu

pediatrik ilacin giivenli kullanim kaydi olmasina ragmen, potansiyel olarak savunmasiz
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popiilasyon olan bu grupta herhangi bir olumsuz etkinin de belirlenmesi onem arz

etmektedir.
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Laktasyonu Artirmada Yeni Bir Yontem: Hipnoemzirme

Merve TUNCER”

Oz

Anne siitli bebegin gelisimi i¢in tiim gereksinimlerini karsilayan benzersiz bir besin kaynagidir. Emzirme
siireci dogal bir siire¢ olmasina ragmen 6zellikle ilk deneyimi olan anneler icin bazi sorunlari beraberinde
getirebilir. Emzirme siirecinde yasanilan sorunlar ise annenin psikolojik durumunu etkilemekte ve anne
siitii liretimi ve salgilanmasini olumsuz etkilemektedir. Stres durumundan oldukga etkilenen oksitosin ve
prolaktin hormonlarinin baskilanmasi anne siitiiniin azalmasi olarak karsimiza ¢ikmaktadir. Bu nedenle
emzirme siirecinde annelerin rahatlatilmasi ve endiselerinin giderilmesi ¢ok Onemlidir. Annelerin
gevsemelerini saglayarak oksitosin ve prolaktin hormonlarinin salgilanmasini artiran yontemlerden biri de
hipnoemzirmedir. Hipnoemzirme, annelere emzirme siirecinin basaril ilerlemesinde yardimei olacak bir
gevseme ve olumlu telkin teknigidir. Hipnoemzirme yontemini inceleyen calismalarda, hipnoemzirme
tekniginin ilk 6 ay yalnizca anne siitii ile beslenme oranini ve anne siitii miktarim artirdigi belirlenmistir. Bu
derlemenin amaci laktasyon siirecini olumlu etkileyen yeni bir yontem olan hipnoemzirme yonteminin

incelenmesidir.
Anahtar Sozciikler: Anne siitii, emzirme, hipnoemzirme, laktasyon.

A New Method to Increase Lactation: Hypno-breastfeeding
Abstract

Breast milk is a unique source of nutrients that meets all the needs of the baby for development. Although
breastfeeding is a natural process, it can bring some problems, especially for mothers with first experience.
Problems experienced during the breastfeeding process affect the psychology of the mother and negatively
affect the production and secretion of breast milk. The suppression of oxytocin and prolactin hormones,
which are highly affected by the stress situation, appears as a decrease in breast milk. For this reason, it is
very important to relieve mothers and relieve their concerns during the breastfeeding process. One of the
methods that increase the secretion of oxytocin and prolactin hormones by making mothers relax is hypno-
breastfeeding. Hypno-breastfeeding is a relaxation and positive suggestion technique that will assist mothers
in the successful progress of the breastfeeding process. In studies examining the hypno-breastfeeding
method, it was determined that the hypno-breastfeeding technique increased the rate of feeding only with
breast milk and the amount of breast milk in the first 6 months. The aim of this review is to examine the

hypno-breastfeeding method, which is a new method that positively affects the lactation process.
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Giris

Anne siitii, bebegin gelisimi ve beslenmesi i¢in gereken tiim besin maddelerini iceren esi
benzeri bulunmayan bir kaynaktir'. Bebegi enfeksiyonlara karsi korumasi ac¢isindan da
anne siitii ve emzirme oldukca 6nemlidir. Diinya Saghk Orgiitii ve Birlesmis Milletler
Cocuklara Yardim Fonu (UNICEF), 0-6 aylik bebekler i¢in birincil besin kaynagi olarak
tek basina anne siitiinii 6nermektedir2. Bu nedenle laktasyon siirecinin hem anne hem

de bebek acisindan olumlu siirmesi olduk¢a 6nemlidir.

Laktasyon stireci, gebelik doneminden itibaren baslar ve bebegin dogumuyla devam
eder. Doguma hazirlik egitimleriyle anneler; emzirme siirecine gebelik doneminden
itibaren hazirlanmasina ragmen cesitli emzirme sorunlariyla karsi karsiya
kalmaktadirlar. Anne siitiiniin gelmemesi, emzirme sirasinda yasanan agri, meme
catlaklarinin goriilmesi ve bebegini yeterli miktarda besleyememe kaygilar1 en cok
goriilen emzirme sorunlaridirs. Annelerin yasadiklar1 emzirme sorunlar1 psikolojik
durumlarini da olumsuz etkilemektedir. Annenin psikolojik durumu ise anne siitii
yapimi ve salgilanmasinda gorevli olan iki hormon olan prolaktin ve oksitosin iiretimi
iizerine oldukca etkilidir. Prolaktin ve oksitosin iiretimi anksiyete ve stres varliginda
azalmakta, dolayisiyla anne siitiiniin salgilanmasi da azalmaktadir. Bu nedenle ozellikle
emzirme siirecinin ilk giinlerinde, anne siitii miktarin artirmak ve basaril bir emzirme
donemi gecirmek icin annelerin kendilerini rahat hissetmeleri ve endiselerinin
giderilmesi ¢cok onemlidir. Hipnoemzirme, anneleri rahatlatarak oksitosin ve prolaktin

hormonlarinin salgilanmasini artiran yontemlerden biridir4.

Hipnoemzirme, emzirme siirecinin basarili ilerlemesinde annelere yardimci olabilecek
bir gevseme ve olumlu telkin metodudur. Gevsemis ve sakin bir durumda olan annenin
bilincaltina olumlu onaylama ciimleleri verilerek yapilir. Hipnoemzirme yontemini
kullanarak yapilan ¢alismalarda, hipnoemzirme tekniginin ilk 6 ay yalnizca anne siitii ile
beslenme oranini ve anne siitii miktarim artirdigl belirlenmigtirs-s. Hutabarat ve
Sihombing’in4 calismasinda hipnoemzirmenin anne siiti miktarin1 ve emzirmeyi

artirdig1 belirlenmistir.
Anne Psikolojisinin Emzirme Uzerine Etkileri
Kadin yasaminin dogal bir siireci olan emzirme donemi yasanilan yogun fiziksel,

duygusal ve psikolojik degisimler nedeniyle saglik bakim ihtiyaclarinin 6nemli 6l¢iide

413
M. TUNCER



IGUSABDER, 22 (2024): 412-418.

arttig1 bir donemdir. Dogum sonu donemde anne; yenidogana, ebeveynlik roliine, beden
imajindaki degisimlere ve postpartum sorunlara uyum saglamada zorluklar
yasayabilmektedir®. Ayni1 zamanda heyecan, mutluluk, kaygi, hayal kiriklhig, zihin
karisikhigr veya tiziintii/sucluluk gibi cesitli duygu karmasalar1 yasayan annelerin ruh
hali emzirme tutumunu 6nemli 6l¢lide etkilemektedir. Bebeginin bakimi ve beslenmesi
konusunda stresli ve endiseli olan annelerin emzirme konusunda da endiseli oldugu ve
emzirme oranlarinin oldukca diistligli belirtilmektedir?. Stresli, endiseli ve iizgiin
anneler bebeklerini emzirme sorunlar1 yasamakta ya da erken donemde emzirmeyi
birakmak durumunda kalmaktadirlar®. Bunun en 6nemli nedenleri arasinda siit yapimi
ve salgilanmasindan sorumlu hormonlar bulunmaktadir. Bu hormonlar beynin
hipotalamus bolgesinin kontrolii altindadir. Hipotalamus c¢evresel olaylardan ve
psikolojik faktorlerden oldukca etkilenir4. Cesitli nedenlerle hipotalamus hormonunun
(Gonadotropin salgilatict hormon-GNRH) yetersiz salgilanmasi sonucu siit yapimini ve
siit salgilanmasini saglayan prolaktin ve oksitosin hormonlarinin salimmi da
azalmaktadir. Yeterli GnRH uyaris1 olmadiginda prolaktin ve oksitosin salinimi
baskilanir ve anne siitii miktar1 azalir9. Emzirme siirecinde karsilasilan sorunlarin
¢oziimiinde medikal tedavilerin uygulanmasi anne siitii kalitesini ve bebegin saghigim
etkileyebilir. Bu nedenle sorunlarin tedavisinde kimyasal icerigi olmayan tamamlayici
tip uygulamalarina yer verilebilir. Annenin stres ve anksiyete diizeyini azaltarak anne
siitli miktar1 ve emzirme davranisini olumlu etkileyen bir¢ok tamamlayic1 ve alternatif
tip yontemleri bulunmaktadir. Bu yontemlerden hipnoz, gebelik ve dogum siirecinde
siklikla kullamlmakta ve etkili oldugu c¢alismalarla belirtilmektedirs-. Son yillarda
yapilan calismalarda ise emzirme iizerinde de olumlu etkileri oldugu belirtilmis ve

hipnoemzirme adiyla literatiire girmistirs-.
Hipnoemzirme

Hipnoz, genellikle “Ongoriiye karsi belirgin bir sekilde artan alicilik, algi, hafizayi
degistirme kapasitesi ve ¢esitli istemsiz fizyolojik islevleri sistematik olarak kontrol etme
potansiyeli” olarak tanimlanmakta ve dogal bir degisen biling durumu olarak kabul
gormektedir. Hipnoz agr1, anksiyete ve duygu durumu bozukluklar: gibi bircok hastalikta
kullanilabilecek giiclii ve etkin bir tedavi teknigidir. Hipnoz ayn1 zamanda kadin saghgi
alaninda da oldukca sik kullamlmaktadir. Ozellikle dogumu kolaylastirma ve dogum
agrisiyla bas etme teknikleri arasinda sik kullanilan etkili bir yontemdir®. Ayni zamanda
gebelikte sik goriilen bulanti, kusma, anksiyete, stres, yorgunluk, bel ve sirt agrilan gibi

rahatsizliklarin semptomatik tedavisinde!2, postpartum depresyonu onlemede, cinsel
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disfonksiyonlarin tedavisinde, sicak basmalari, terleme gibi menopozal semptomlarin
giderilmesinde de etkili oldugu belirtilmistirs. Hipnoz laktasyon siirecini de olumlu

etkilemektedirs59.

Hipnoemzirme ya da hipnolaktasyon, emzirme siirecinin giivenli ve sorunsuz bir sekilde
ilerlemesi ve yeterli anne siitii {iretimini saglamak icin anne rahat bir pozisyondayken
olumlu telkinlerin kullanildig: bilingalti enerjiyi kullanan bir yontemdir. Hipnoemzirme,
emzirme sirasinda rahatlama, rahatlik ve sakinlik hissi uyandirarak viicuttaki tiim
sistemlerin sorunsuz calismasini saglayip emzirme siirecini anne ve bebek icin anlamh

ve keyifli bir durum haline getirirs.

Temel hipnoemzirme, beden ve ruh sakin bir durumdayken elde edilen gevsemedir.
Gevseme ortaminin yaratilmasi icin sakin bir oda, miizik, rahatlatici kas, nefes ve zihin
teknikleri ile desteklenebilir4. Hipnoemzirme teknigi hipnoz konusunda uzman bir
terapist esliginde gerceklestirilebilir. Geleneksel ve Tamamlayici Tip Yonetmeligi'ne gore
hipnoz uygulamasini iilkemizde sertifika sahibi hekim, dis hekimi ve onlarin gézetiminde
klinik psikolog uygulayabilmektedir's. Hipnoemzirme uygulama basamaklar1 hazirhk
asamasl, rahatlama asamasi, izolasyon, test, implantasyon ve sonlandirma

asamalarindan olusur.

Hazirlik asamasi: Beden, zihin ve ruhun hazirlik asamasidir. Annelerin derin nefesler

alip vermesi ve gozlerini kapatmasi istenir.

Rahatlama asamasi: Annelerin hipnoemzirme uzman rehberliginde zihin ve kas

gevsemesinin saglandigl, derin bir gevsemenin olustugu evredir.

Izolasyon asamasi: izolasyon, hipnozu etkileyebilecek dis etkilerden kendini korumay:

amaclar.

Implantasyon (olumlu telkin) asamas1: Tamamen gevsemenin saglanmasiin ardindan
bilincaltina olumlu telkinlerin verilmesi ve bu telkinlerin kisi tarafindan tekrar
edilmesinin istendigi asamadir. Hipnoemzirme i¢in 6rnek olumlama ciimleleri su sekilde

olabilir:
v “Siitiim bebegime yetecek kadar ¢ok salgilaniyor.”
v “Bebegimi emzirdigim i¢in mutluyum.”
v “Bebegime en yararli besini verebildigim i¢in gururluyum.”
v

“Emzirirken gerilirsem kendimi sakinlestirebilirim.”
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Sonlandirma asamasi: Anne siitliiniin iretimi ile ilgili olumlu telkinleri yeterince

hissettikten sonra, gevseme seansini bitirilir.

Hipnoemzirme ile elde edilen derin gevseme hali, endokrin sistemin uyarilmasini ve kan
akiminin optimal diizeye gelmesini saglar. Endokrin sistemin uyarilmasiyla prolaktin,
oksitosin seviyesi ve endorfin seviyesi artar. Bu sayede anne ve bebekte bir rahatlama ve
mutluluk hali meydana gelirken anne siitii iretimi de artig gosterirs. Hipnoemzirmenin
emzirme sorunlarim giderdigini ve anne siitiinii artirdigim1 gosteren bircok calisma
bulunmaktadirs-5416, Virgian ve Setiawati’'nin3 c¢alismasinda hipnoemzirmenin
annelerin anksiyetesini azaltarak emzirmeyi artirdigir belirtilmektedir. Laily ve
arkadaslarinin calismasinda ise hipnoemzirmenin ilk 6 ay yalnizca anne siitii ile

beslenme oranlarim artirdig1 bulunmustur?e.
Sonuc¢

Anne ve bebeklerin en 6zel zamanlarindan biri olan emzirme dénemini olumlu, mutlu ve
basarili bir sekilde tamamlayabilmeleri icin destek olunmasi ve sorunlarinin giderilmesi
cok onemlidir. Saglik profesyonelleri ve alanda uzmanlagsmis laktasyon danigmanlar
emzirme donemindeki annelerin saghk bakim gereksinimlerinin karsilanmasinda,
annelerin sorunlarini gidermeye yonelik etkili, giincel ve kanita dayali uygulamalarin
bilincinde olmahidir. Ulkemizdeki tamamlayici ve alternatif tip yonetmeligine gére hekim
ve dis hekimi digindaki saglhk profesyonellerinin hipnoterapi uygulama yetkisi
bulunmamaktadir. Bu nedenle saghk bakim profesyonelleri, 6zellikle stres nedeniyle
emzirme sorunlar1 yasayan anneleri hipnoterapi uzmanlarina yonlendirebilirler.
Hipnoemzirme yonteminin etkililigini kamitlayacak daha cok calismaya ihtiyac
duyulmaktadir. Gerekli tibbi tedavi ve bakim uygulamalar1 bilgisine sahip saglik
profesyonellerinin  hipnoterapi alaninda uzmanlasmalarina ve hipnoterapi
uygulamalarina izin verilmesi bu alanda daha c¢ok arastirma yapilmasina katki

saglayacaktir.

KAYNAKLAR

1.  Giir E. Anne siitii ile beslenme. Ttirk Pediatr Arsivi. 1007;42(6):6—5.

2. Asih Y, Nyimas A. Hypnobreastfeeding to increase motivation and breast milk
production: A study. Int J Innov Creat Chang. 2020;8(2):72—-37.

3. Virgian K, Setiawati D. Effects of Hypnobreastfeeding audio on postpartum
mothers anxiety in palembang midwife independent practice. Proceeding

416
M. TUNCER



10.

11.

12.

13.

14.

IGUSABDER, 22 (2024): 412-418.

International Conference On Health, Social, Sciences, and Technology.
2021;1(1):7-9.

Hutabarat J, Sihombing KP. The Effect of hypnobreastfeeding on increased milk
production in breastfeeding mothers of Perlis Village, Tangkahan Durian District,
of North Sumatera, Indonesia. Glob J Health Sci. 2021;8(3):62.

Sundari SW, Imaniar MS. Effect of hypnobreastfeeding on the success of
exclusive breastfeeding in pregnant women trimester III in Puskesmas
Bungursari Tasikmalaya. J Ners dan Kebidanan Indones. 2021;9(2):78—33.
Adedinsewo DA, Fleming AS, Steiner M, Meaney MJ, Girard AW. Maternal
anxiety and breastfeeding: Findings from the MAVAN (Maternal Adversity,
Vulnerability and Neurodevelopment) study. J Hum Lact. 2014;30(1):102—9.
Duran S, Kaynak S, Karadag A. The relationship between breastfeeding attitudes
and perceived stress levels of Turkish mothers. Scand J Caring Sci.
2020;34(2):456—-63.

Septianingrum Y, Hatmanti NM, Fitriasari A. Correlation between anxiety and
breast milk production among breastfeeding mothers in public health center of
jagir, surabaya. Nurse Heal J Keperawatan. 2020;9(1):50—6.

Anuhgera D, Kuncoro T, Sumarni S, Mardiyono M, Suwondo A. Hypnotherapy is
more effective than acupressure in the production of prolactin hormone and
breast milk among women having given birth with caesarean section. Med Sci Int
Med J. 2017;1.

Uludag E, Mete S. The effect of nursing care provided based on the philosophy of
hypnobirthing on fear, pain, duration, satisfaction and cost of labor: a single-
blind randomized controlled study: The effect of nursing care on the labor
process and cost. Health Care Women Int. 2011;42(4—6):678—90.

Werner A, Uldbjerg N, Zachariae R, Wu CS, Nohr EA. Antenatal hypnosis
training and childbirth experience: A randomized controlled trial. Birth.
2013;40(4):132—80.

Sen S, Dibek D, Giilec Satir D. Gebelikte sik goriilen rahatsizliklarda tamamlayici
tip uygulamalarinin kullanimi. Geleneksel ve Tamamlayici Tip Dergisi.
2020;3(3):389-98.

Amanak K, Kara6z B, Sevil U. Alternatif/ tamamlayic1 tip ve kadin saghgi. TAF
Prev Med Bull. 2013;12(4):441-448.

Moss D, Willmarth E. Hypnosis, anesthesia, pain management, and preparation
for medical procedures. Ann Palliat Med. 2019;8(4):420-7.

417
M. TUNCER



15.

16.

IGUSABDER, 22 (2024): 412-418.

Resmi Gazete. Geleneksel ve Tamamlayic1 Tip Yonetmeligi, Tarih:27.10.2014,
Say1: 29158.

Laily N, Rahman F, Putri AO, et al. Implementation of hypnobreastfeeding
therapy as an effort to reduce the incidence of underweight on children aged 0—-6

months. J Med Sci. 2021;18(9):123-126.

418
M. TUNCER



IGUSABDER, 22 (2024): 419-432.

Ensuring Secure Schools: A Perspective from Social Work

Onur Zeki ANILGAN*
Abstract

This study aims to compile existing research in the literature to demonstrate the methods used in
collaboration between social services to establish a secure school climate. In today's context, the role of
schools in child development ranks among the highest in terms of significance. Children spend a significant
portion of their days within school environments. Numerous factors exist within schools that influence the
lives of children. Teachers, classmates, school authorities, the surrounding environment, and even the
school's physical structure impact children's development, collectively forming the school climate. Acts such
as violence, harassment, bullying, neglect, abuse, substance abuse, discrimination, and inequality pose
threats to the school climate, making it unsafe. A secure school climate plays a crucial role in enabling
students to complete their education effectively. Collaborative efforts involving social services, law
enforcement, and school staff are crucial in ensuring a secure school environment. This study delves into the
implementation methods of school policing worldwide while exploring the potential contributions of social

work support to this practice.
Keywords: Social service, school, police officers, social security.

Giivenli Okulun Saglanmasi: Sosyal Hizmet Bakis Acis1
Oz
Bu caligmada, literatiirdeki arastirmalar derlenerek, sosyal hizmet igbirligiyle giivenli okul ikliminin
saglanabilmesi i¢in hangi yontemlerin kullanilabilecegi ortaya konulmaya calisilmistir. Giiniimiizde ¢cocuk
gelisimi konusunda okullarin oynadigi rol, 6nem derecesinde en iist siralarda yer almaktadir. Cocuklar
giinlerinin ¢ok biiyiik bir kismini okullarda gecirmektedir. Okullarda ¢ocuklarin hayatlarina etki eden pek
cok faktér bulunmaktadir. Ogretmenler, sinif arkadaslari, okul yetkilileri, okulun cevresi ve hatta okulun
fiziki yapisi dahi ¢cocuklarin gelisimine etki etmektedir ve bu faktorler okul iklimini olusturmaktadir. Siddet,
taciz, zorbalik, ihmal ve istismar, madde kullanimi gibi suclar, ayrimcilik ve esitsizlik gibi etkenler okul
iklimine zarar vermekte ve okul iklimini gilivensiz hale getirmektedir. Okul ikliminin giivenli olmasi
Ogrencinin egitimini verimli bir sekilde tamamlanmasi acisindan kritik rol oynamaktadir. Okul ikliminin
giivenli hale getirilmesi igin sosyal hizmet, polis ve okul ¢aliganlari isbirligi icinde calisgmalidir. Bu calismada

okul polisinin diinyadaki uygulanma sekilleri incelenmis, sosyal hizmet desteginin bu uygulamaya neler

katabilecegi arastirilmistir.

Anahtar Sozciikler: Sosyal hizmetler, okul, polis memurlari, sosyal giivenlik.
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Introduction

Defining school safety, as with all social concepts, is challenging. Various definitions exist
regarding school safety. According to Donmez?, school safety is when students, teachers,
and other staff feel physically, psychologically, and emotionally free. Giiven2 defines
school safety as the creation of a conducive environment for learning within the school.
A safe school is a condition where positive interactions occur among students, teachers,
administrators, support staff, and visitors, where attitudes and reactions are not
threatening, and where a climate fostering positive relationships and personal

development prevails.

School safety entails students, staff, and other stakeholders, such as parents and visitors,
feeling secure in the school environment, both physically and in terms of their
psychological and social well-being. The scope and dimensions of school safety extend
beyond the confines of the school setting. It encompasses all stages from when a child or

any other school personnel leave home to go to school until they return homes.

In both the world and our country, the significance of school security is evident through
numerous incidents and cases. Statistically, the number of crimes committed in schools
is on the rise. In the academic year 2019-20, 10 percent of schools reported instances of
verbal abuse directed towards teachers, representing a 5 percentage point increase from
the levels observed in 2009-10. During the same period, the proportion of schools
reporting disrespectful behavior by students towards teachers, excluding verbal abuse,
reached 15 percent, indicating a rise compared to the 9 percent reported in 2009-10.
Additionally, there was an escalation in incidents of "general disorder in the classroom,"
with 4 percent of schools reporting such occurrences in 2019-20, as opposed to the 3
percent reported in 2009-104. Therefore, administrators are endeavoring to formulate

realistic and universally applicable policiess.

School security is important for students, parents, teachers, and school administrators
from the perspective of social services. A safe school environment supports the
emotional, social, and academic development of students. It also builds trust among
families and provides better support for students. A secure atmosphere is essential for
teachers to conduct effective teaching. School security prevents bullying and violence,
enhances social cohesion, and ensures equal opportunities. Social service professionals
play a crucial role in meeting students' psychosocial needs. In conclusion, school security

encompasses not only physical but also social and emotional well-being. This study
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constitutes a literature review. Police-school collaborations aimed at ensuring school
security in Turkey and globally have been investigated in the literature. The importance
of school security and police collaboration is initially discussed in the study.
Subsequently, examples of police-school collaborations are provided, followed by an

explanation of how social work can contribute to this collaboration.
Qualities of a Safe School

For effective learning to take place and for students to develop their potential, it is
essential for a school to be a safe place for both students and teachers. Without a safe
learning environment, teachers encounter difficulties in teaching and students in
learning. If students carry security concerns, they cannot concentrate on learning.

Therefore, ensuring schools are safe is a significant necessity®.

Transforming schools in Turkey into safe spaces for education and instruction, free from
violence and threats, is crucial. Otherwise, it not only impacts students and teachers
negatively but also influences the education process, the immediate and wider

community around the school, and the entire society?”.

Determining whether a school is safe is not a straightforward task. Safety is influenced
by numerous factors. However, it is possible to derive certain conclusions about safety in
schools from statistical indicators related to safety and reports from government and

non-governmental organizations and then make evaluations based on these findings.

A secure educational institution is one in which academic pursuits unfold within a setting
free from fear, violence, and anxiety. This conducive environment cultivates a climate
where every student experiences a sense of care and acceptance. A safety-oriented school
is devoid of bullying, explicitly communicates behavioral expectations, and actively

promotes a culture of support and compassions.

Safe schools are supportive schools. They indicate student needs and high performance.
When both teachers and students feel secure, high performance is expectedd. Teachers'
classroom management strategies can influence the school climate. Teachers should
exhibit consistency in their approach towards students and encourage open

communicationt.

School safety is crucial for effective learning and overall societal well-being. Creating a
supportive environment free from fear and violence among students and teachers is

essential to encourage the general performance of individuals and the community.
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Concept of School Climate

According to the concept of school climate, the most significant factor influencing
student behavior is the school climate itself. There exists a direct relationship between a
healthy and open climate in the school and its safety. The healthier and more open the
school climate, the safer the school becomes. Sergiovanni' has identified indicators for
determining school climate, including consistency in rule enforcement, taking
responsibility, standards, rewards, organizational transparency, support and friendly

relations, and leadership. These indicators can be explained as follows:

Consistency in rule enforcement refers to the fair and consistent application of school
rules. Taking responsibility signifies holding everyone in the school accountable for their
duties, from students to teachers, in all aspects. Standards represent the collaborative
effort to achieve common goals. Rewards symbolize a positive learning environment.
Organizational transparency aids in the formation of a trust-based environment, while
support and friendly relations assist in students' emotional and social development.

Leadership serves as an integrative and goal-oriented catalyst.
Problem Areas in School Safety

School safety encompasses all stages from the moment a student, teacher, or staff
member leaves their home to go to school until they return home. Therefore, in terms of
space, school safety includes three fundamental areas of security: the safety between

home and school, within the school premises, and in the classroom+.

The dimensions of school safety can be approached in terms of security in various
domains. These may include safety against violence from peers, safety regarding
exposure to physical violence from teachers, safety against natural disasters, security
related to health and cleanliness, psychological and emotional security, as well as

security concerning ethnic and political viewpoints4.

In studies related to school and student safety, the issue of violence stands out. Violence,
defined as the excessive display of unwanted behaviors that do not align with the school's
goals and expectations'2, has been a longstanding, commonplace feature of school life for
centuries and its origins are deeply embedded within the social, cultural, historical, and
economic context of the era. There is an increasing concern about understanding the
roots of violence, aiming to find constructive ways to reduce and ideally prevent violence

when it occurs:s.
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In today's world, especially in literary and visual media, there is considerable coverage
of drug use, particularly in schools and at an early age. Each institution and organization
has its own methods to combat substance abuse. Undoubtedly, educational institutions
are at the forefront. Educational institutions must continue their efforts in combating
substance abuse and should establish contact with relevant institutions and

organizations when necessary.

In America, it is estimated that more than 3% of children are subjected to maltreatment
each year. As a result of physical and sexual abuse, a variety of mental health problems
may be observed in children, such as 'insecure attachment, post-traumatic stress
disorder, difficulties in establishing relationships, attention deficit disorder associated
with hyperactivity, depression, and socially inappropriate relationships with peers'.
Psychological abuse is thought to occur more frequently than physical abuse.
Maltreated children may experience short- or long-term mental health problems
depending on the developmental period, type, frequency, and duration of the abuse, as

well as the support provided by the family when the abuse occurred?s.

According to the Alan Guttmacher Institute!¢, four out of five young people engage in
sexual intercourse during their adolescence. Getting pregnant at a young age can impose
a significant financial burden on society. Targeting young men in preventing early
pregnancies is crucial. It has been determined that becoming a young father is associated

with displaying aggression or other problematic behaviors?7.

Especially in our country, generational conflicts are observed in such cases. The situation
becomes extremely challenging due to the family's acceptance and inadequate
government policies. Particularly in communities adhering to traditions and customs,
such cases can result in murder. Therefore, preventive measures should be taken, and

policies addressing risks must be developed.
Global Frameworks of Police-School Collaboration Models

Three primary models of collaboration between the police and schools are outlined as

follows:

School-Based Officers: In this model, police officers are employed either on a part-time

or full-time basis within the school setting.

Police as Educators: This model involves police officers serving as educational resources,

contributing to the educational environment in schools.
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Comprehensive Police-School Collaboration Programs: This model entails a broader
approach, where the police are integrated into a larger network that includes local

organizations, communities, and social services:s.
School-Based Officers

The School Resource Officers (SRO) model is among the most widely disseminated
paradigms within police applications targeting schools. Originating in the United States,
this model encompasses strategically and officially deployed police officers specifically
assigned to a designated school or all schools within a certain region. Implemented since

the 1950s, this model has undergone various adaptations and has been applied globally.

Since the 1970s, police engagement with UK educational institutions has evolved due to
legislative changes emphasizing a heightened commitment to youth crime prevention
and a welfare-oriented approach. Collaborative efforts with young demographics have
increased interfacing within education and social services. School Liaison Officers,
selected through a discerning process, often hold full-time roles within the educational
milieu, highlighting the multifaceted interactions between law enforcement and schools,

addressing societal imperatives related to youth welfare and crime preventionze.

In the Netherlands, initiatives incorporating full-time police officers within school
settings are a recent development, inspired by the School Resource Officers program in
the United States. A notable instance of such experimentation is the "School Officer"
project, inaugurated in 2001, where a full-time police officer was stationed at a middle
school in Duiven. This appointed officer is equipped with an office dedicated to
disseminating information to the entire school community and addressing emergent
issues. The project reflects a strategic integration of law enforcement into educational
environments, drawing parallels with international models and catering to the specific

context of the Netherlandss.

In Queensland, Australia, the School Resource Officer Program assigns police officers to
support primary and secondary schools in achieving educational goals. These officers,
though, do not take on teaching responsibilities. The program strategically integrates law
enforcement into the educational system, fostering collaboration and aligning with the
diverse objectives of schools in Queensland2!. Countries can adapt and incorporate
police-school collaboration according to their needs and the issues they deem necessary.
Some countries and regions have developed systems where police officers are present in

schools not as law enforcement officers but as educators.
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Police as Educators

The second paradigm of collaboration between schools and law enforcement focuses on
using police forces as educational assets, dating back to the early 20th century. Originally
addressing topics like bicycle safety and traffic regulations, this model has evolved to
emphasize crime prevention, especially in substance abuses. Collaborative efforts involve
law enforcement agencies, educational institutions, and specialized police units
delivering comprehensive educational interventions on crime-related issues to students,

faculty, and parents within the school community.

Police services in Winnipeg and Calgary, Canada, have created customized presentations
for schools and parents, addressing topics such as bullying, alcohol-related driving,
personal safety, and internet crimes. The Metropolitan Police Service in London also
provides tailored services for primary and secondary schools. This reflects a global trend
where law enforcement agencies collaborate with educational institutions, contributing
to the dialogue on school safety and crime prevention through focused educational

outreach.

"The School Adoption Plan" is a European educational initiative where police officers,
acting as "Adoption Agents," educate primary school students on crime prevention.
Originating in the Rotterdam-Rijnmond region in 1995, the program expanded to other
Dutch regions, Poland, Slovakia, Belgium, and Estonia by 1998-1999. Several other

European countries have expressed interest in adopting it'8.

In Hamburg, Germany, a collaborative school-police education program established in
2002 resulted from an agreement between educational authorities and the police in
1982. The program aims to enhance young people's resilience to peer pressure, provide
information about values, and address underlying causes of youth crimes for prevention.
This initiative extends to all schools, emphasizing the effort to instill valuable insights
and resistance skills among the youth22. In Police as Educators systems, police officers

serving as educators typically strive to prevent students from getting involved in crimes.
Comprehensive Police-School Collaboration Programs

The third model within the police-school collaboration framework encompasses
extensive collaborations involving schools, the police, and other service sectors. These
multifaceted partnerships serve diverse purposes, including information exchange,

assistance in program implementation, regular school visits, as well as consultancy and
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support. Specific individual projects discussed in earlier models also align with these

collaborative criteria.

The Community Outreach through Police in Schools Program, developed in 1998 by Yale
University's Child Development-Community Policing program, is a short-term,
prevention-oriented, school-based intervention. It involves community police officers
and child clinicians providing weekly sessions for at-risk middle school students exposed
to violence. The program includes an eight-session curriculum over 10 weeks, conducted
during the school day, with specially selected and trained police officers attending weekly

meetings with a supervising clinician.

In 1995, Giessen, Germany schools faced issues like violence, drugs, and racial incidents,
leading to the Wetzlar Model Police-School Project. The project involved a partnership
between police, school stakeholders, and youth welfare groups. The police established a
hotline, responded promptly to school requests, and provided training on incident
protocols. Various initiatives, including mediation, sports nights, and support for
students with behavioral problems, were introduceds. In this model, it is acknowledged
that the collaboration between the police and schools alone is not sufficient. Families and
the school community are also included in this collaboration. This way, efforts are made

to eliminate the source of crime.
School Safety in Turkey

The Ministry of Interior in Turkey has issued a circular for the 2023-2024 academic year,
addressing public order and traffic precautions. The circular aims to ensure safety and
tranquility in school zones. Governors and district governors will lead meetings with the
participation of key stakeholders, including Provincial and District Chiefs of Police,
Gendarmerie Commanders, the Director of National Education, school administrators,
parent-teacher association presidents, local authorities, representatives from anti-drug
organizations like Yesilay, experts in drug abuse prevention, and other relevant parties.
These meetings are intended to establish and implement specific measures for the

designated objectives.

The decisions made encompass increasing educational sessions and inspections for
school bus drivers, continuing enforcement of pedestrian priority areas, conducting
awareness campaigns regarding narcotics and stimulants, and intensifying coordinated

inspections as part of these precautionary measures2s.
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The "Education and Security Project," a collaborative effort by the Ministry of National
Education and the Ministry of the Interior, will continue during the 2023-2024 academic
year. Under this protocol, traffic around school premises during entry and exit hours will
be systematically controlled in coordination with law enforcement agencies. Visitor
records will be maintained according to schedules, and necessary checks will be
conducted within designated timeframes. Inspection of play, sports equipment, tools,
and work equipment in schoolyards will be carried out to ensure safety, and appropriate

measures will be taken.

Checks during the boarding and disembarking of school transportation vehicles will be
overseen by duty teachers/school administrators, implementing essential security
measures. Collaborative efforts with municipal authorities will be made to remove
mobile vendors from the school vicinity and conduct necessary inspections23. Ensuring
student safety during school transportation entry and exit is crucial, as the presence of
mobile vendors near schools can contribute to increased access to drugs and cigarettes
for children, potentially leading to gang activities. Therefore, child protection in the
school's immediate vicinity and intensified inspections in the surrounding areas are

imperative24,

In schools, numerous measures can be taken under the guise of security; however, it is
imperative to eliminate the underlying causes that lead to security issues.
Simultaneously, while striving to create a secure environment, it is essential to ensure
that students' comfort zones remain intact and that schools do not transform into quasi-

prison environments.
School Safety and Social Work

School social workers are typically trained in violence prevention2s and are professional
individuals capable of conducting research to inform the community2¢. Therefore, school
social workers have a comprehensive understanding and a unique perspective on the
school safety strategies applied or likely to be applied in the schools where they work.
School social workers strive to prevent harmful situations affecting students and the
school environment by developing, implementing, and understanding school safety

strategies?.

School social workers directly witness the impact of school safety strategies through their
interactions with both schools and students. This situation informs social work

professionals about school safety, contributing to the development of school safety. The
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activities undertaken by school social workers both within and outside the school, along
with their broad perspectives, are aspects that need to be considered in the development
of school safety. The exploration of school social workers' perspectives on school safety

and security remains an under-researched area2s.

Despite attempts to establish collaboration between the police and schools to ensure
school security in our country, the lack of a social work professional facilitating
interdisciplinary collaboration between the two institutions, coupled with the absence of
supportive policies, results in merely symbolic and short-term practices. While short-
term social service efforts have been implemented in specific cities in Turkey, solutions
and sustainable social service practices to improve school safety and the school climate

have not been widely disseminated.
Conclusion and Recommendations

The importance of school safety is twofold: it ensures a healthy learning environment for
students and shapes the school climate for their benefit. Schools face various crimes that
threaten the school environment, such as violence, substance abuse, neglect, abuse, peer
bullying and early sexual relations among children. This situation can disrupt education

and even lead to physical or mental harm to students.

To maintain school safety, different countries have developed diverse solutions in their
school policing practices. While some countries station police officers directly within
schools, in others, officers from nearby police stations are assigned to schools. There are
also approaches that significantly differ in terms of integrating school police. In these
approaches, school police, acting as educators, educate children on how to ensure their
safety, clearly define what constitutes crime and a criminal, and foster increased

interaction between police and children.

Starting from this point, it is considered necessary to commence education regarding the
development of police-citizen relationships within the scope of school police practices
from an early age. Ensuring the security needs of students from these ages onward,
developing police-student relationships, providing a safe environment in schools,
protecting children, and making preventive measures systematic hold significant
importance. The objectives of the school police aimed at the relevant age group include
introducing the police and police organizations, preventing bias against the police,
enhancing police-student and parent dialogues, ensuring the young population

maintains a positive view of the police, increasing knowledge flow regarding crime and
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criminals, and aiming for children attending school to receive education in a secure

environment away from potential dangers.

Despite all these, the school police, as an implementer of state power alone, cannot
entirely ensure a safe school environment. The school police may fall short in addressing
the underlying causes within the school environment that might lead students to crime.
Considering the close interaction between police and schools, it should be acknowledged
that school police program can lead to excessive authority and a more controlling
structure within the school, thus the negative aspects of this implementation should not

be overlooked.

The improvement of the school climate and the provision of school security constitute a
critically important issue in which social work plays a pivotal role. In this context, the
collaboration between school authorities, social work professionals, and the police holds
significant importance. The enhancement of the school climate involves the creation of
an environment that supports students' emotional, social, and academic development.
Social work contributes to this process by providing individual and group-level support,
preventing negative behaviors, and facilitating the establishment of healthy relationships
among students. Additionally, by focusing on the development of students' coping skills,

social work can positively influence the school climate.

Social work professionals can play an effective role in addressing issues such as violence,
harassment, or bullying among students. By providing psychosocial support to students,
these professionals can work towards understanding and resolving the root causes of
problems. Moreover, social work experts experienced in dealing with crime and

criminals can collaborate with school police to formulate an effective security strategy.

In conclusion, the improvement of the school climate and the provision of security are
achievable through strong collaboration between school authorities, police, and social
work professionals. This collaboration contributes to supporting students in a healthy
learning environment, fostering the development of safer and more positive individuals

in the community.
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Kanserli Olgularda Kardiyak Rehabilitasyon Perspektifi

Gorkem ATA", Saadet Ufuk YURDALAN**

Oz

Kanser, viicuttaki hiicrelerin kontrolsiiz sekilde boliinmesi ve ¢ogalmasiyla karakterize iilkemizde ve
diinyada insidansi ve prevelansi giin gectikce artan énemli ve kompleks bir saglik sorunudur. Hastaligin
goriilme sikligina paralel olarak yeni tedavi yontemleri gelistirilmistir. En yaygin olarak uygulanan tedavi
yontemleri; kemoterapi, radyoterapi ve cerrahi yontemlerdir, bunlarin yaninda biyolojik tedaviler de
kullanilmaktadir. Yapilan calismalara gore, kemoterapi ve radyoterapi ajanlarinin uzun siireli kullanimi
kanser hastalarinin ve kanserden sag kalan bireylerin kardiyovaskiiler sistemi {izerinde kardiyotoksisite ad1
verilen toksik etkilere neden olmaktadir. Kardiyotoksisite sonucunda hastalarin ventrikiiler fonksiyonlari,
kardiyorespiratuar uygunluklar ve fiziksel kapasitelerinde 6nemli 6lgiide azalma ile birlikte kalp yetmezligi
riskinde artis meydana gelmektedir. Bu negatif etkilerin onlenmesi veya hafifletilmesi i¢in hastalara
biitiinciil bir yaklasim olan kardiyak rehabilitasyon programlar: onerilmektedir. Kardiyak rehabilitasyon
programlari egzersiz destegi, nutrisyonel destek, psikolojik destek, sigaray1 birakma destegi ve yasam tarzi
modifikasyonlarinin 6nerilmesi seklinde alt gruplara sahiptir. Bu derlemede kardiyak rehabilitasyonun
egzersiz boliimiine odaklanilmigtir. Amerikan Spor Hekimligi Koleji tarafindan yayinlanan kilavuzda,
egzersizin kardiyorespiratuar uygunlugu ve fiziksel kapasiteyi iyilestirdigi belirtilmektedir. Bunun yaninda
kalp yetmezligi hastalarinda olusabilecek sarkopeni durumlarinda kas kuvvetinde ve yasam kalitesinde
meydana gelebilecek azalmalarin hafifletilmesinde hastalara siklikla direncli egzersizler, aerobik egzersizler
ve bu iki egzersiz cesidinin kombinasyonu Onerilmektedir. Literatiirdeki ¢caligmalar incelendiginde, kanser
hastalarina veya kanserden sag kurtulan bireylere uygulanan kardiyak rehabilitasyon yaklagimlarimin
hastalarin kardiyorespiratuar uygunluklarini iyilestirdigi, metabolik sendrom gelistirme riskinin Oniine
gectigi, kanser hastalarinda siklikla meydana gelen yorgunluk ve kas kiitlesi kayb gibi fiziksel performans
parametreleri {izerinde olumlu etkileri oldugu goriilmektedir. Bu derleme, kanser hastaligi sonucunda
bireylerde meydana gelen kardiyovaskiiler degisimleri, bu bireylerin degerlendirilmesi ve rehabilitasyonunu

icermektedir.

Anahtar Sozciikler: Fizyoterapi ve rehabilitasyon, kanser, kardiyak rehabilitasyon.
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Cardiac Rehabilitation Perspective on Cancer Patients
Abstract

Cancer is an important and complex health problem, the incidence and prevalence of which are increasing
day by day in our country and the world, characterized by the uncontrolled division and proliferation of cells
in the body. In parallel with the incidence of the disease, new treatment methods have been developed. The
most commonly applied treatment methods are; chemotherapy, radiotherapy, and surgical methods, as well
as biological treatments, are used. Studies have shown that long-term use of chemotherapy and radiotherapy
agents can cause toxic effects, called cardiotoxicity, on the cardiovascular system of cancer patients and
cancer survivors. As a result of cardiotoxicity, there is a significant decrease in the ventricular functions,
cardiorespiratory fitness, and physical capacity of the patients, and an increase in the risk of heart failure
occurs. To prevent or alleviate these negative effects, cardiac rehabilitation programs, which are a holistic
approach, are recommended. Cardiac rehabilitation programs have divisions such as exercise support,
nutritional support, psychological support, smoking cessation support, and lifestyle modifications. This
review focuses on the exercise part of cardiac rehabilitation. According to American College of Sports
Medicine guideline, exercise improves cardiorespiratory fitness and physical capacity. In addition, resistance
exercises, aerobic exercises, and combined exercises are often recommended to patients to alleviate the
decrease in muscle strength and quality of life in sarcopenia that may occur in patients with heart failure.
Previous studies have shown that cardiac rehabilitation improves cardiorespiratory fitness, prevents the risk
of metabolic syndrome development, and decreases muscle mass loss and perceived fatigue in cancer
patients. This review includes cardiovascular changes in individuals as a result of cancer disease, evaluation,

and rehabilitation of these individuals.

Keywords: Cancer, cardiac rehabilitation, physiotherapy and rehabilitation.

Giris

Giiniimiiziin en 6nemli saghk sorunlarindan biri olan ve insan yasamini her yonden
olumsuz sekilde etkileyen kanser, viicudun farkli boliimlerinde bulunan hiicrelerin
kontrolsiiz ve anormal bir sekilde biiyiiylip cogalmasi ile karakterize bir hastaliktir:2.
Cevresel karsinojen ajanlara maruziyetin artmasi sonucunda kanser insidansi ve
mortalite yiikii diinya capinda gittikce artmaktadir23. 2020 yilinda, diinya capinda
tahmini 19,3 milyon yeni kanser vakasi ve yaklasik 10,0 milyon kansere bagl o6liim
meydana geldigi tahmin edilmektedirs. 2015 giincel verilerine gore Tiirkiye’de kanser
insidansi yiiz binde 212,6 olarak aciklanmis; toplam 167.463 kisiye yeni kanser tanisi

konulmustur2.

Kiiresel Kanser Gozlemevi 2020 verilerine gore erkeklerde en yaygin goriilen kanser

tiirleri akciger, prostat ve kolorektal kanserleridir; kadinlarda ise meme, kolorektal ve
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akciger kanserleridir. Ayni zamanda kadinlarda en yaygin olarak goriilen meme kanseri,

tim kanserler arasinda ikinci siradadirs.

Kanserin medikal tedavisinde cerrahi, radyoterapi, kemoterapi ve biyolojik tedaviler
kullanilmaktadir4. Baz1 calismalarda kemoterapi ajanlarinin, potansiyel tropoizomeraz-
2 beta inhibisyonu araciligiyla oksidatif stresi arttirarak kardiyomiyosit hasarina neden
oldugunu belirtmistirs. Bununla birlikte uzun siireli kemoterapi ve radyoterapi
kullaniminin hastalarda kardiyotoksisite gelisimine neden oldugu savunulmaktadir®-8.
Kanser ve kardiyovaskiiler hastaliklar sigara iciciligi, hayvansal yagdan zengin diyet,
dislipidemi, obezite, kronik inflamasyon, diyabet ve sedanter yasam tarzi gibi ortak risk
faktorlerine sahiptird. Genel popiilasyona onerilen egzersiz siklig1 haftada 150 dakikadir,
bireylerin fiziksel olarak inaktif olmasi i¢in bu siirenin altinda egzersiz yapiyor olmalar:
gerekmektedire. Kardiyotoksisite sonucunda kardiyovaskiiler sistemi olumsuz yonde
etkilenen kanser hastalarinin aerobik kapasitelerinde, kas kuvvetlerinde ve yasam
kalitelerinde azalma ile birlikte yorgunluk, agri, dispne, anksiyete ve depresyon gibi
semptomlar da gelisebilmektedirt!. Bununla birlikte, meydana gelen kardiyovaskiiler

olaylar bu popiilasyonda mortalite ve morbiditenin en 6nemli nedenidir®-8:2.

Kanser tedavisi sirasinda veya sonrasinda uygulanan diizenli fiziksel aktivite sayesinde
kilo kontrolii, kas ve kemiklerin giiclendirilmesi, denge ve genel fiziksel islevde artis ve
ruh saghg ve saghkla ilgili yasam Kkalitesinde iyilesmeler yer ahr:s. Kardiyak
rehabilitasyon (KR) kapsaminda uygulanan aerobik egzersizler, kanserden sag kurtulan
bireylerin egzersize karsi olan tolerasyonunu ve kardiyorespiratuar uygunlugunu
arttirmas1 amaciyla 6nemli bir yere sahiptirt8. Egzersiz recetesi, risk faktorii
modifikasyonu, egitim ve damismanlik gibi KR programlar1 kanser hastalar1 igin
semptomlari, kardiyorespiratuar islevi, yasam kalitesini ve genel sagkalimi iyilestirme

potansiyeline sahiptirs.

Bu derleme farkh tiir kanser hastalarinda veya kanserden sag kurtulan bireylerde
meydana gelen Kkardiyovaskiiler degisiklikleri, hastalarin degerlendirilmesini ve

rehabilitasyonunu icerecektir.

Kanser Hastalarinin Fiziksel Kapasitelerinin Degerlendirilmesinde

Kullanilan Yontemler

Literatlir incelendiginde fonksiyonel durumun degerlendirilmesinde, Alti Dakika
Yiiriime Testi'4; yorgunlugun degerlendirilmesinde Piper Yorgunluk Olcegi's ve Kronik

Hastalik Tedavisinin Islevsel Degerlendirmesi olciim sisteminin 13 Maddeli Yorgunluk
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Olcegi (FACT-FS)®; yasam kalitesinin degerlendirilmesinde Kanserin Tedavisi ve
Arastirmasi Icin Avrupa Orgiitii Yasam Kalitesi Olcegi (EORTC-OLO-C30)%5-7 ve Kisa
Form-36 (SF-36)*; kardiyorespiratuar uygunlugun degerlendirilmesinde Astrand-
Rhyming Submaksimal Bisiklet Testis ve Modifiye Bruce Tedavi Protokolii'; egzersiz
sirasinda harcanan cabanin olc¢lilmesinde BORG Skalasi17; genel kas kuvvetinin
degerlendirilmesinde dinamometre!s ve bir maksimum tekrar testi (1-RM); el kas
kuvvetinin degerlendirilmesinde JAMAR!5; sedanter davramig ve fiziksel aktivitenin
degerlendirilmesinde = akselerometre's;  katihmcilarin  egzersiz ~ kapasitelerini
degerlendirme amach kardiyopulmoner egzersiz testi (KPET)7; hastalarin
semptomlarimin degerlendirilmesinde Memorial Semptom Degerlendirme Olcegi'7;
metastatik akciger kanseri hastalarinda tiim viicut pletismografisi kullamilarak vital
kapasite, ekspiratuar rezerv voliim, zorlu ekspirasyon volimii'7; akciger kanseri
hastalarinin son bir haftalik aktivitelerinin degerlendirilmesinde Uluslararas: Fiziksel
Aktivite Anketleri” ve kardiyovaskiiler risk hesaplamasinda Framingham Risk Skoru
(FRS) kullanilmistir's. Bunlar disinda hastalarin kan sayim testleri ve biyobelirtecleri de

degerlendirilen diger parametrelerdir7.:9-20,
Onkolojik Hastalarda Kardiyak Rehabilitasyon

Kardiyak rehabilitasyon, hasta degerlendirmesi, beslenme danigmanhg, risk
faktorlerinin yonetimi (lipit, kan basinci, kilo kontrolii, diyabet ve sigara iciciligi),
psikolojik miidahaleler, fiziksel aktivite danismanhg ve egzersiz egitimini de igeren
multidisipliner bir yaklasimdir8. Siirh ancak artan sayidaki calismalar kanserden
kurtulan bireylere egzersiz miidahalesi saglamak icin kardiyak rehabilitasyonun

uygulanabilirligini ve faydasimi arastirmaktadir.

Giincel uluslararasi kanser egzersiz kilavuzlari, direng egzersizleri, aerobik egzersizler,
1sinma ve soguma aktiviteleri ve germe egzersizlerini iceren yapilandirilmis bireysel bir
program Onermektedir4-7. Yaymlanan kilavuzlara gore, aerobik ve direng
egzersizlerinin yorgunluk, fonksiyonel kapasiteyi, kardiyorespiratuar ve kardiyovaskiiler
uygunlugu, saghkla iligkili yasam kalitesi gibi kansere bagh ortaya cikan yaygin
sonuclarin iyilestirilmesinde gii¢lii's'52122, kemik sagligi ve uyku kalitesini iyilestirme de
ise orta diizeyde yararh etkileri oldugu belirtilmistir’s. Diizenli egzersiz egitimi ve genel
fiziksel aktivite kardiyovaskiiler morbidite ve mortalite gelisme riskini etkili bir sekilde
azaltmaktadir. Yapilan bir calismada egzersiz egitimi temelli kardiyak rehabilitasyonun
kardiyovaskiiler mortaliteyi %26, hastaneye yatis riskini ise %18 oraninda azalttig
belirtilmistir92s. Yapilandirilmig egzersiz programlar: kanserin tiirii fark etmeksizin
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kanser tedavisi altindaki tiim hastalara uygulanmahdirs. Ulusal Kapsamli Kanser Agi
Kilavuzlar1 ve Amerikan Spor Hekimligi Koleji (ACSM) 2019 kilavuzu, egzersizin
genellikle giivenli oldugunu, kanserden kurtulan yetiskin popiilasyonda fiziksel aktivite
icin hasta merkezli bir cergeve sagladigini ve kanserden sag kalan her bireyin en azindan
yasami boyunca hareketsizlikten kacinmasi gerektigini belirtmektedirs:4.15:8, ACSM aymi
zamanda kanser hastalar1 icin egzersiz Oncesi goriintilleme ve egzersiz recetesi
kilavuzunu yayinlamis ve diisiik fiziksel aktiviteye sahip kisiler icin FITT (siklik,

yogunluk, siire ve tip) egzersiz recetesini 6nermistir2s.

Meme kanserine sahip hastalarda yapilan calismada kanser, egzersiz kilavuzunu takip
eden ve metabolik esdegeri (MET) saat/hafta >9 olacak sekilde egzersiz yapan kadinlarin
kardiyovaskiiler olay gelisme riski, MET<9 saat/hafta olacak sekilde egzersiz yapan

kadinlara kiyasla %23 oraninda azalmaktadir2s.

Egzersizin kiiciik hiicreli olmayan akciger kanseri (NSCLC) iizerinde giivenilirligini ve
uygunlugunu degerlendiren birka¢ calismada kardiyopulmoner egzersizlerin

semptomlari hafifleterek egzersiz kapasitesini arttigini bildirmigtir7.24.

Meme kanserinden sag kalan 280 kisi ile yapilan bir bagka ¢alismada gozetim altinda
yapilan 12 haftalik aerobik egitim ve haftada iki glin uygulanan diren¢ egitiminin

bireylerin alt1 dakika yiirlime testi siirelerinde anlaml etkilerinin oldugu belirtilmigtir2s.

Anderson ve ark2¢ egzersiz temelli KR programinin hastalarin yasam kalitelerini
iyilestirdigini, mortaliteyi ve tedavi sonrasi hastane bagvurularim azalttigim

derlemiglerdir.

Erken evre meme kanseri olan asir1 kilolu veya obez kadinlarda yapilan ¢alismada
uygulanan 16 haftalik aerobik ve direnc egzersizlerinin 10 yillik kardiyovaskiiler risk
gelisimini degerlendirien FRS {izerindeki etkisi incelenmistir. 16 haftalik ¢alismanin
sonunda aerobik ve direncli egitimin FRS tarafindan 6lciilen 10 yillik kardiyovaskiiler

hastalik riskini azalttig1 belirtilmistir:s.

Dieli-Conwright ve ark.’ meme kanserinden sag kalan 100 hasta ile yaptiklari ¢calismada,
hastalara aerobik ve direnc¢ egitimleri verilmistir. Calismanin sonucunda, 16 haftalik
aerobik ve direnc¢ egzersiz kombinasyonunun meme kanserinden sag kalan obez veya
fazla kilolu sedanter bireylerde ilgili metabolik sendroma ve sarkopenik obezite ve ilgili
biyobelirtecler {izerinde etkili oldugu ve meme kanserinden hayatta kalan kadinlarda
metabolik sendromun 6nlenmesi i¢in uygun yapilandirilmis bir egzersiz programinin
gerekliligi belirtilmistir.
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Prehabilitasyon

Major kanser tedavisinden once yan etkilerin olugsmasini 6nlemek ic¢in baslanan
rehabilitasyon siirecine prehabilitasyon adi verilir. Prehabilitasyon, ameliyata uygun
hastalarin ameliyat 6ncesi fiziksel durumlarinin en iist diizeye getirilmesi ve ameliyat
sonrasi morbiditelerinin azaltilmasi; kardiyovaskiiler bozukluk nedeniyle ameliyata
uygun olmadig1 diisiiniilen hastalarin fiziki durumlarinin cerrahiye uygun hale
getirilmesinin saglanmasi amaciyla kullanilir?”. Prehabilitasyonun, kardiyorespiratuar
uygunlugu artirabilecegine dair giiclii kanitlar bulunmaktadir'4. Fare modelleri tizerinde
yapilan calismalarda egzersizin kardiyotoksik tedavi iizerinde koruyucu etkisi oldugu
gosterilmistir22. 966 kanser hastasin1 iceren cerrahi Oncesi egzersiz egitimi
caligmalarinin sistematik bir incelemesinde, cerrahi Oncesi egzersiz egitiminin
kardiyorespiratuar uygunlukta %8 ila %32'lik genel bir iyilesme sagladig: belirtilmistir.
Akciger kanserinde prehabilitasyon denemelerinin yakin tarihli bir Cochrane incelemesi,
hastalarin daha az postoperatif komplikasyonla daha hizli iyilestigini ve belki de
prehabilitasyonun sagkalimi iyilestirdigini gostermistir ve bu konuda daha fazla
calismanin gerekli oldugu belirtilmistir. Calismalar, egzersizin kanser tedavisi sirasinda
kardiyorespiratuar uygunluk kaybim1 azalttigim1 ve yetiskin baslangicli kanser

tedavisinden sonra kardiyorespiratuar uygunlugu iyilestirdigini gostermektedir2s.
Aerobik Egzersiz

Amerikan Spor Hekimligi Koleji kriterlerine gore, 6-12 haftalik, haftada 3-5 giin, toplam
150 dk siiren algilanan efora (Borg olceginde algilanan eforun derecesi 4-6) ve KPET
sirasinda elde edilen zirve kalp hizina (%50-70 tepe kalp hiz1) dayal orta yogunlukta bir
aerobik egzersiz siddetinin belirlenmesi kanserli hasta popiilasyonu i¢in uygun olabilir.
Kalp hizinin giivenilir bir sekilde 6l¢lilemedigi durumlarda aerobik yogunluk, konugsma
testi veya Borg algilanan efor ol¢egi kullanilarak degerlendirilebilir®4.29, Aerobik egitim,
yiiriime, kogma, bisiklet, ylizme veya kros kayag gibi hafif orta yiiklenmeli egzersizlerde
uzun siireli enerji saglar. Aerobik egzersizlerde egzersizin siiresi, yogunluk ve sikliga

kiyasla daha 6nemlidirs.

Kirkham ve ark.s° erken evre meme kanserine sahip 24 hasta ilizerinde her bir
doksorubisin tedavisinden 24 saat once uygulanan aerobik egzersizin kardiyotoksisite
belirtecleri ve tedavi semptomlari tizerindeki etkisini inceledikleri randomize kontrolli
bir calismada, 30 dakika boyunca yogun treadmill egitiminin hastalarin hemodinamik,

kas-iskelet sistemi semptomlari, ruh hali ve viicut agirhigi tizerinde olumlu bir sistemik
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etkisinin oldugunu ancak subklinik kardiyotoksisite iizerinde etkisi olmadigim
belirtmislerdir. Meme ve kolorektal kanserinden sag kalan hastalarda yapilan baska bir
calismada aerobik egzersizlerin zirve VO.'yi arttirdig1 belirtilmistirs. Yiiksek yogunluklu
aralikli aerobik egitimin, testis kanserinden sag kalan hastalarda zirve VO.'yi, vaskiiler

fonksiyonlar1 ve Framingham risk skorunu iyilestirdigi belirtilmigtirs:.
Direnc Egzersizi

Diren¢ ve endurans egzersizleri, listiin anabolik etkileri, kardiyovaskiiler sistemi
uyarmasi, kardiyovaskiiler performansi arrtirmasi ve anti enflamatuar etkisi nedeniyle
bu popiilasyonda tercih edilmektedir8. Direnc¢ egzersizleri, ana kas gruplarina yonelik,
kas yorgunlugu olusana kadar 8-10 tekrarl, optimal formu korumak i¢in uygun yiik ile
birlikte en fazla bir tekrar1 temel almalidir. Egzersiz dozu 2-3 diren¢ antrenman
seansindan olusabilir. ACSM kilavuzuna gore direncli egzersiz siklig1 ise 2-3 giin/hafta
olacak sekilde 6nerilmektedir29. Kuvvet gelisiminin saglanmas icin yavas-orta hizda 8-
12 tekrarhh giderek artan agirlikta ve set sayisinda egzersizlerin yapilmasi tavsiye

edilmektedirs.

Direnc egitimi, kanser tedavisi sirasinda yaygin olan kas-iskelet sistemi toksisitesine (kas
atrofisi ve gli¢c azalmasi) karsi koyma konusunda umut vaat etmektedir. Bir 2017 meta-
analizi, neoadjuvan veya adjuvan tedavi sirasinda direng¢ egzersizi egitimi alan 14
calismay1 incelemistir. Direnc egzersizlerinin ardindan kanser tedavisinin tiirtinden
bagimsiz olarak kontrollere kiyasla alt ekstremite kas kuvveti ve yagsiz viicut agirhg
artarken, viicut yag kiitlesi azalmigtir. Yetigkin baslangich kanser popiilasyonuna ek
olarak, cesitli calismalar cocuklarda ve geng erigkinlerde egzersiz egitimini
degerlendirmistirs2. Aktif olarak tedavi goren ¢ocukluk cagi kanser hastalari iizerinde bir
egzersiz egitimi miidahalesinin etkisine iligkin bir 2016 Cochrane incelemesi, cocukluk
cag1 akut lenfoblastik losemi (ALL) tedavisi sirasinda 171 katilimciyr iceren alti
randomize kontrollii calismay1 analiz etmistir. Kardiyorespiratuar uygunluk diizeyi, 9
dakikalik kos/ylirii testi ve zamanlh merdiven inip ¢ikma testi gibi cesitli submaksimal
testlerle degerlendirilmistir. Birlesik veriler, kardiyorespiratuar uygunluk diizeyi
iizerinde olumlu bir etki gostermektedir. Kas kuvveti degerlendirilen iki ¢calismada sirt
ve alt ekstremite kas kuvveti onemli olgilide iyilesmistirs334. Yorgunlugu degerlendiren
bir calismada, egzersiz miidahalesi ve rutin bakim gruplar: arasinda istatistiksel olarak
anlamli bir fark bulunmamistirss. Kanserli genclerde egzersiz egitiminin yaygin olarak
onerilebilmesi i¢cin ALL disindaki dahil etme tanilari ile daha iyi planlanmig ¢caligsmalara
ihtiyac duyuldugu belirtilmigtirs2.
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Ceseiko ve ark.s¢ Evre I-IIT'te olan 55 meme kanserli kadin hasta ile yaptiklar1 3 aylik
calismada, kuvvetlendirme egitimi verilen grupta kontrol grubuna kiyasla yasam
kaliteleri yiikselmis ve algilanan yorgunluk hissi azalmistir. Calismanin sonucunda
meme kanserli hastalarda maksimal kuvvetlendirme egzersizlerinin iyi tolere edilebilir
ve uygulanabilir oldugu belirtilmistir ve egzersiz yaklasimimin terapotik yoni

desteklenmistir.
Kardiyorespiratuar Uygunluk

Randomize kontrollii calismalar, yapilandirilmis egzersiz programlarinin kanserden sag
kalan bireylerde zirve oksijen tiiketimi ile hesaplanan kardiyorespiratuar uygunlugu

iyilestirdigini gostermektedir23.

Yapilan calismalarda, meme kanserinden kurtulan bireylerin aym yastaki sedanter
kontrollere kiyasla %27 daha diisiik kardiyorespiratuar uygunluga sahip olduklari
belirtilmistir. Egzersiz egitimi kardiyorespiratuar uygunlugu iyilestirebilir. Bu nedenle,
egzersizin kanser tedavisinin ayrilmaz bir parcasi olmasi gerektigine dair artan bir kabul
vardir. Her biri degistirilebilir oldugu siirece, kardiyorespiratuar uygunlugun her bir
bilesenini gelistirmek icin hedefe yonelik egzersiz egitimi olusturulmahdir. Veteran
Affairs saglik sisteminde egzersiz testi uygulanan erkeklerle ilgili 6nemli bir ¢calismada,
kardiyorespiratuar uygunluk diizeyindeki her 1-MET’lik artis, hayatta kalmada %12'lik
bir iyilesme saglamistirs”. Vainshelboim ve ark. 38 tarafindan 4964 erkek {izerinde
yapilan bir calismada daha yiiksek kardiyorespiratuar uygunlugun sigara icme
durumundan bagimsiz olarak daha diisiik kanser insidansi ile iligkili oldugu
belirtilmistir. Toplulukta yasayan yaklasik 14000 hasta tizerinde yapilan bir prospektif
kohort calismasi, orta yas kardiyorespiratuar uygunlugun akciger ve kolorektal kanser
iizerinde giiclii bir ters iliskisinin oldugunu ancak pankreas kanseriyle aralarinda bir
iliski olmadigim1 gostermistir. Baslangic kardiyorespiratuar uygunluk seviyesi ayrica

kanser mortalitesini de etkiler3o.

Kardiyo-Onkolojik Rehabilitasyonda Egzersiz Egitimi Icin Giivenlik

Kontrolii

Kardiyopulmoner egzersiz testi sirasinda kan basincinin <160/90 mmHg olmasi,
egzersize verilen kan basinci yanmitinin normal olmasi, indiiklenebilir bir iskeminin,
arteriyel ve ventrikiiler aritmilerin olmamasi, normal O. saturasyonunun
siirdiiriilebilmesi, bunlarin yaninda alt1 dakika yiiriime testi sirasinda da dinlenme

aninda kan basincinin <160/90 mmHg olarak korunmasi gerekmektedir2é. Kandaki
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hemoglobin seviyesinin <80 g/l, notrofil sayisinin <0,5x109/mikrolitre, trombosit
sayisinin <50x109/mikrolitre ve atesin 38°C’nin iizerinde oldugu durumlar egzersizler
icin kontraendikedir?’. Egzersiz sirasinda akut mide bulantisi, 24 saat i¢inde kusma,
oryantasyon bozuklugu ve bulanik gérme gibi durumlar degerlendirilmelidir. Devam
eden kanser komplikasyonlari, akut enfeksiyonlar, akut metabolik hastaliklar, yeni
baslayan lenfodem, ve kemik veya beyin metastazi gibi durumlar dikkatle takip

edilmelidir=s.
Sonuc ve Oneriler

Kemoterapi ve radyoterapi gibi tedavi yontemlerinin kullanilmasi kanser hastalarinda
kardiyotoksisiteye bagh kardiyovaskiiler olay gelisimine neden olmaktadir. Bu alanda
yapilan calismalar, diizenli olarak yapilan degerlendirmelerin hastaligin erken tanisinda
onemli oldugunu belirtmektedir. Erken donemde uygulanan kardiyo-onkolojik
rehabilitasyon, kanser hastalarinda goriilen anksiyete, depresyon ve yorgunluk
seviyelerinde azalma saglamig bununla birlikte hastalarin kardiyorespiratuar uygunluk
seviyelerini ve uyku kalitelerini iyilestirmistir. Kas ve kemik kiitlesinde sagladig: artisla,
bireylerin ambulasyon kapasitelerini ve yasam kalitelerini arttirmistir. Kanser
hastalarinda veya kanserden sag kalan bireylerde kardiyo-onkolojik rehabilitasyon
kapsaminda uygulanan gozetimli egzersizlerin kardiyoprotektif etkisi, onkolojik
tedavilerle ilgili uzun vadeli potansiyel kardiyovaskiiler morbidite ve mortalitenin

onlenmesine yardimci olacaktir.
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Histamin Intoleransina Giincel Bakis

Yesim OZTEKIN®

Oz

Besin intoleranslari, bazi besinlere veya bilesenlerine karsi immiinolojik olmayan anormal organizma
cevabidir. Histamin intoleransi, histaminin metabolize edilememesi ve semptom yaratmasi ile gelisen besin
intoleranslarindan biridir. Diamin oksidaz (DAO) ve Histamin N metil transferaz (HNMT) enzimleri
histamin metabolizmasinda gorev alan iki enzimdir. Cesitli faktorlerin etkisiyle enzim iiretimi veya
aktivasyonlarimin azalmasi ve histaminin parcalanamamasi sonucu viicutta birikmesi ile histamin
intolerans1 patogenezinin gelistigi tahmin edilmektedir. Semptomlar arasinda bireye gore degismekle
beraber abdominal distansiyon, karin agrisi, kasinti, egzama, iirtiker, bas agrisi, burun tikanikhgy, rinit yer
almaktadir. Ozellikle sebebi bilinmeyen semptomlara sahip bireylerde DAO enzim aktivasyonun azaldigim
gosteren caligmalar mevcuttur. Farkli organlar etkileyen semptomlarinin olmasi, ayirici bir tani testinin
bulunmamasi ve ayn1 histamin kaynaginin farkh bireylerde farkli reaksiyonlara sebep olmasi histamin
intoleransi tanisini zorlastirmaktadir. Gliniimiizde tani ve tedavi yaklagimlarinda histamin kisith diyetler en
giivenilir yontem olarak kabul edilmektedir. Ayn1 semptomlarla seyredebilecek diger hastaliklarin varhiginin
dislanmasi ve histamin kisith diyete olumlu cevap, histamin intoleransi tanisin1 desteklemektedir. Tedavi,
histamin eliminasyon diyetlerinin belirli bir siire uygulanmasini, histamin kaynaklarina beslenmede
yeniden yer verilmesini ve semptomlarin takibini icerir. Bu derleme c¢alismasinda mevcut verilerle
histaminin diyetsel kaynaklari, metabolizmasi, histamin intolerans ve iligkili saglhk sorunlari ile histamin
eliminasyon diyetlerine yer verilmistir. Besinlerde histaminin belirlenmesi ve histamin intoleransi, olduk¢a
yeni bir kavram oldugundan, histamin intoleransi epidemiyolojisini belirlemek, tan1 algoritmalarini ve olas1

tedavi seceneklerini dogrulamak i¢in daha fazla aragtirmaya ihtiyag vardir.
Anahtar Sozciikler: Histamin, besin intoleranslari, beslenme tedavisi.

A Current Insight into Histamine Intolerance
Abstract

Food intolerance is an abnormal non-immunological response of the organism to certain foods or their
components. Histamine intolerance is one of the food intolerances that develops due to the inability to
metabolize histamine, leading to symptoms. Diamine oxidase (DAO) and Histamine-N-methyltransferase
(HNMT) enzymes are involved in histamine metabolism. It is estimated that a decrease in enzyme

production or activation due to various factors results in the accumulation of histamine, leading to the
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pathogenesis of histamine intolerance. Individual differences exist in symptoms, but abdominal distension
and pain, itching, eczema, urticaria, headache, nasal congestion, and rhinitis are common symptoms.
Studies show that DAO enzyme activation is decreased, especially in individuals with idiopathic symptoms.
The variety of symptoms and lack of differential diagnostic tests make diagnosing histamine intolerance
difficult. Additionally, the same dietary histamine source can cause different symptoms in different
individuals. In contemporary diagnosis and treatment approaches, histamine-restricted diets are considered
the most reliable method. The exclusion of other diseases and positive responses to a histamine-restricted
diet support the diagnosis of histamine intolerance. Treatment includes the administration of histamine
elimination diets for a specific period, reintroducing histamine sources into the diet, and monitoring
symptoms. s. This review includes current data on the dietary sources of histamine, its metabolism,
histamine intolerance, and associated health problems. Today, histamine in foods and histamine intolerance
are relatively new terms. Therefore, more research is required to determine diagnostic algorithms, treatment

options, and the epidemiology of histamine intolerance.

Keywords: Histamine, food intolerance, nutritional therapy.

Giris

Histamin besinlerde dogal olarak bulunan ya da besinlerin islenmesiyle olusan bir
biyoaktif amindir. Besinlerdebulunmasinin yanisira viicutta endojen olarak baz
noronlar basta olmak {izere, mast hiicreleri ve bagirsaklarda enterokromafin
hiicrelerden de iiretilmektedir. Genetik yatkinlik, cevresel faktorler, bagka hastaliklarin
varhigr veya kullanilan ilaglar histamin metabolizmasinin bozulmasina ve viicutta
histamin birikimine neden olabilir. ilk olarak 1932 yilinda histamin ve histamin
metabolizmasindaki bozukluklar ile patolojik sonuclar iligkilendirilmistir2. Avrupa Gida
Giivenligi Otoritesi (EFSA) 2011 yilinda besinlerdeki biyojenik aminler ve saglik
risklerine dair yaymladig: raporda ikinci sirada toksik potansiyele sahip biyojenik amin
olarak histamin yer almistirs. Histaminin viicuttan uzaklastirilamamasi sonucu histamin
reseptorlerinin asir1 uyarilmasi ile gastrointestinal sistem, solunum sistemi
semptomlari, dermatolojik ve norolojik semptomlar iligkilendirilmistir. Bu
semptomlarin yarattigt klinik tablo besin alerjilerine benzese de etiyolojisinde
immiinolojik mekanizma bulunmamasi ile alerjik olmayan besinintoleranslar: sinifina
dahil edilmis ve histamin intoleransi olarak tamimlanmigtir4. Histamin intoleransi kisaca
viicuttaki histamin miktar1 ve histamin yikimi arasindaki dengesizlik olarak
tanimlanmaktadirs¢. Mevcut derleme calismasinda histaminin diyetsel kaynaklari,
metabolizmasi, histamin intoleransi ve histamin eliminasyon diyetlerine dair giincel

verileri ortaya koymak amaclanmaktadir.
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Histamin ve Diyetsel Histamin Kaynaklar:

Histamin histidin aminoasidinin L-histidin dekarboksilaz enzimi ile dekarboksilasyonu
sonucu ortaya ¢ikan yapisinda imidazol halkasi ve etilamin iceren heterosiklik yapida
biyoaktif amindir®3. Besinlerinyapisinda dogal olarak bulunmakla beraber besinlere
uygulanan olgunlastirma, fermente etme, tiitsiilleme, konserve etme islemelerinde
histamin miktarinin arthg goriilmiistiir’. Ozellikle fermentasyon isleminde yer alan
Lactobasillus (Lactobacillus hilgardii, Lactobacillus curvatus) ve Enterobakteri
ailelerine ait baz1 bakteri alt tiirlerinin uygun kosullarda L-histidin dekarboksilaz enzimi
aktivitesini arttirarak histamin aciga g¢ikardigy belirtilmistirs8. Sebzelerden domates,
patlican, 1spanak, mantar; meyvelerden cilek, armut, avokado, ananas, kuru meyveler;
yagh tohumlardan yer fistif1, ceviz, badem, findik, kajunun dogal yapisinda histamin
bulundugu belirlenmistir. Portakal, mandalina gibi turunggil grubundaki besinler az
miktarda histamin icermektediro:. Bireye gore degismekle beraber bu besinlerin
viicutta mast hiicrelerinden endojen histamin iiretimini de uyarabilecegi baz1 hayvan
caligmalar1 ve in vitro c¢ahsmalar da belirtilse de insan calismalariyla
dogrulanmamigtir2’2. Besinlerin basta fermentasyon, olgunlastirma, konserve
islemelerinden gecirilmesiyle elde edilen peynir, yogurt, sucuk, salam, pastirma, ton
baligi, tursu, sirke, salgam, boza, sarap, bira gibi iiriinlerde histamin iceriginin arttig
belirtilmistir. Alkollii iceceklerin yiiksek histamin igeriginin yanisira histamini
metabolize eden enziminleri de inhibe edici 6zelligi ile viicutta histamin birikimini
artmasina sebep olmaktadir. Bunlara ek olarak kakao ve ¢ikolata histamin

icermektedirto-13,
Histamin Metabolizmasi

Histamin viicutta histamin reseptorlerine baglanarak etki eder. Histaminin
H1,H2,H3,H4 olmak iizere dort reseptorii bulunur. Bu reseptorler viicutta cesitli
organlara dagilmistir. Gastrointestinal sistem bu dort reseptor tiiriinii de barindirirken,
deride H1,H2,H4, solunum ve sinir sisteminde H3, dolasim sisteminde H1 ve H2
reseptorleri bulunurs. Histamin reseptorlere baglandiktan sonra organlarda diiz kaslarin
kasilmasini, gastrik sekresyonlari, vazodilatasyonu, mukus salinimini, kan basincini

etkiler,

Histaminin yikilarak viicuttan uzaklastirilmasinda iki ana enzim rol oynar. Bunlar,
diamin oksidaz (DAO) ve Histamin N metil transferaz (HNMT) enzimleridir. Histaminaz

olarak da bilinen DAO plasma membranina bagh vezikiiller icerisinde bulunan enzimdir.
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Bu nedenle hiicre dis1 histamininin deaminasyon ile yikimindan sorumludur.
Memelilerde DAO ince bagirsakta en fazla bulup duodenum ve jejenum villiislerinde
aktivitesi maksimum diizeydedir, bagirsaklar disinda plasenta ve bobreklerde bulunur.
HNMT ise histamin metabolizmasini1 metilasyon reaksiyonu ile gerceklestirir. Hiicre
icinde sitoplazmada yer alir ve hiicre i¢i histamin yikiminda rol oynar. Ekspresyonu
DAO’ya gore daha cesitli organlara yayilmistir. Akciger bronslar1 basta olmak {izere
bobrek, karaciger, dalak, kolon hiicrelerinde HNMT ekspresyonu goriilmiistiir.
Histaminin DAO ile oksidatif deaminasyonu sonucu imidazol-4-asetaldehit olusurken,
HNMT ile metilasyon reaksiyonu sonucu N-metilimidazol asetat olusur#. Farkh
lokasyonlarindan dolay1n DAO ve HNMT subsratlar1 olan histamin icin yarismazlar.
Besinlerle alinan histamin viicuda intestinal epitel hiicrelerinden giris yapar. Dolayisiyla
besinlerle alinan histamin daha cok ince bagirsakta yogun olarak bulunan DAO ile
metabolize edilir. Bu nedenle beslenmeyle alinan ekzojen histaminin metabolizmasinda
DAO ana enzim gorevindedir’s. Besinlerlealinan histaminin parcalanmasinda HNMT
kismen rol alsa da agirlikli olarak viicutta mast hiicreleri, bazofiller, histaminerjik
noronlar ve enterokromafin hiicrelerden iiretilen endojen histaminin metabolizmasinda

rol oynar?®,
Histamin intoleransi

Histamin intoleransi, histaminin metabolize edilememesi sebebiyle histamin iceren
besinin tiiketimi sonras1 plazmada histamin artisti sonucu dokularda histamin
reseptorlerinin asir1 uyarilmasi ve semptom yaratmasidir. Alerjik olmayan besin
intoleranslar1 sinifinda yer alir>2. Histamin metabolizmasinda yer alan enzimlerin
yetersizliginin patogenezde yer alan en onemli faktor oldugu diistiniiliir. Histaminin
yiiksek alimi ile semptom goriilebilirken, histamin normal hatta diisiik diizeylerde alinsa
bile enzim yetersizligine bagli olarak semptomlar gelisebilir7. Histaminin intestinal
sistemde parcalanmasini ve dolasima sizmasini onlemede rol oynayan DAO enzim
yetersizliginin genetik sebepleri olabilirken bazi hastaliklarin ve ilaclarin da DAO
eksikligine sebep olabilecegi belirtilmistir. Asya ve Afrika toplumlarinda, DAO enzimini
kodlayan gende goriilen rs45558339 ve rs1049793 polimorfizmleri, DAO eksikligi ile
iligkilendirilmistir:819. Ayrica enflamatuar bagirsak hastaliklar1 veya emilim
bozukluklarina sahip kisilerde sekonder DAO eksikliginin goriilebildigi belirtilmigtir=e.
Basta antibiyotikler olmak iizere baz1 ilaclar DAO aktivasyonunu azaltarak histamin
intoleransina sebep olabilir»22. DAO enzimin saglikl isleyisinde bakir kofaktor olarak

rol oynamaktadir, bakir eksikligi durumunda veya bakir metabolizmasini olumsuz
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etkileyecek yiiksek ¢inko alimi gibi durumlarda da DAO enziminin isleyisi olumsuz
etkilenebilmektedir23. Belirli bir zamanda DAO’nun histamini yikabilme miktar1 ELISA-
immunassay veya radyoimmunassay yontemiyle oOlciillerek DAO enzim aktivitesi
belirlenebilmektedir. Plazma DAOQO aktivitesinin 3U/ml altinda olmasi histamin
intoleransi igin yiiksek risk, 3-10U/ml arasindaki diizey orta risk, 10U/ml {izerinde
olmas ise diisiik risk olarak kabul edilmistir®!s. Histaminin metabolize edilememesi
sonucu semptomlar ortaya cikmaya baglar. Bilinen dort histamin reseptoriiniin farklh
doku ve organlara dagilmis olmasi, semptomlar cesitlendirirken reseptorlerin dort
cesidinin de gastrointestinal sistemde bulunmasi, gastrointestinal semptomlarin en
yaygin semptomlar olmasina neden olur. Abdominal distansiyon %92 goriilme orani ile
en sik goriilen semptom iken, hastalarin %55-73’ti ise postprandiyal diyare, karin agrisi
ve konstipasyon semptomlarim yasamaktadir24. Bunlara ek olarak kasinti, egzama,
iirtiker, bas agrisi, burun tikanikligi, hapsirik, rinit ve aritmi goriilen diger
semptomlardir. Histaminin normal plazmadaki diizeyleri ise 0,3-1,0 ng/ml’dir. Spesifik
olarak, plazma histamin konsantrasyonlarinda hafif ve orta dereceli artisin 1-5 ng/ml
arasi gastrointestinal semptomlar olusturdugu, 7-12 ng / mL diizeylerinin bronkospazma

yol acabilecegi belirtilmigtirs25-26.

Mevcut verilerle histamin intoleransi tanisinda semptomlarin degerlendirilmesi ve aym
semptomlara sahip diger hastaliklarin tani testleri ve tetkikler ile dislanmasinin
ardindan histaminden zengin besinlerin tiiketimi, DAO enzimini inhibe edici ilaclarin
kullanimini iceren ayrintili anamnez anahtar rol oynar5¢. Ayrici taniya sahip diger
hastaliklarin dislanmasi sonrasinda histamin intoleransi siiphesi durumunda histamin
kaynaklar1 diyetten cikariir. Histamin eliminasyon diyeti sonrasi histamin igeren
besinler yeniden diyete eklenir ve beraberinde semptomlar yeniden degerlendirilir.
Histamin eliminasyonu asamasinda semptomlarin azalmasi, ancak histamin
kaynaklarinin diyete yeniden eklenmesi ve en az 2 semptomun yeniden goriilmesi,
histamin intolerans1 tanisini dogrular niteliktedir®527.  Histamin kaynaklarinin
kisitlandig1 ve yeniden beslenmeye eklendigi siirecte besin tiiketim kayitlar1 ve besin-
semptom giinliikleri kullanilabilir. Ozellikle besin-semptom giinliiklerinin kullamlmasi
intolerans kaynagi besin ile idiopatik semptomlarin iligskisini anlamaya yardimci olurken

eliminasyon diyetlerine uyumu da kolaylastirmaktadir=s.

Cesitli calismalarda histamin intoleransina yonelik anket uygulanmasi, plasma ve idrar
histamin diizeyleri ile histamin metabolizmasinda rol oynayan DAO enzim aktivitesi testi

kullanilmigtir. Bu testler histamin intoleransimi ayirt etmede olumlu sonuclar verse de
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heniiz diagnostik testler degildir, tamamlayici testler olarak kabul edilmektedirs-614.
Diger hastaliklarin diglanmasi sonrasi histamin intoleransi siiphesi olan bireylerde DAO
enzim diizeylerinin incelendigi calismalar vardir. Manzotti ve arkadaslarinin
calismasinda, daha oOnce besinalerjileri ve gastrointestinal hastaliklarinin varlig:
dislanan ve histamin kisith diyet uygulayarak semptomlarinda azalma bildiren 14
hastada ve saghkh 34 kiside DAO enzim diizeyleri incelenmis. On dort hastadan 10'unda
serum DAOQO aktivitesi 10 U/mL’nin altinda bulunmustur. Histamin intoleransi
semptomlar1 olan hastalardaki DAO aktivitesinin ortalama degeri saglikli kontrollere
gore anlaml olarak daha diisiik bulunmustur. Giincel bir caligmada alerji ve
gastrointestinal sistem hastaliklar1 bulunmayan ancak karin agrisi, siskinlik, ishal,
iirtiker ve bas agris1 semptomlari ile histamin intoleransi siiphesi olan bireylerde DAO
konsantrasyonu incelenmis ve DAO konsantrasyonu diisiik bulunmustur2e. Ancak bu
calismalarda kisit nokta olarak katihmc1 sayisinin az oldugu belirtilmistir.
Diaminoksidaz enzim yetersizliginin goriilmesi iizerine cesitli calismalarda DAO enzim
desteginin DAO diizeylerine ve semptomlara olan etkisi arastirilmistir. Schnedl ve ark.
(2019) tarafindan yaymlanan c¢alismada tekrarlayan fonksiyonel gastrointestinal
sikayetleri olan ve diisiik DAO degerleri tespit edilen hastalara oral DAO destegi
verilmigtir. DAO destegi verilen siirecte semptomlarda anlamli diizelme goriilmiisken,
takviye kesildikten sonraki 4 haftada semptomlarin toplam skoru tekrar artmaya
baslamistirse. Populasyonun farkh alt gruplar ile yapilan arastirma sayisi ise azdir.
Cinsiyete gore DAO aktivitesinin kargilagtirildigi calismada DAO aktivitesi kadinlarda
daha diisiik bulunmusturs'. Pediyatrik grupta yapilan ¢alismalar da tutarsiz sonuclar
bulunmaktadir. Bir ¢alismada diyare, karin agris1 semptomlar1 gosteren cocuklarin
%88’i DAO eksikligi gostermisken, Avusturya’da 394 cocukla yapilan calismada DAO
eksiklik oran1 %8 bulunmustur3233., Histamin intoleransi siiphesi olan kisilere yedi
sorudan olusan evet/hayir cevabina dayali bir anketin tamida kullanilabilirligi
arastirllmigtir. Anket sonuclarina ek DAO enzim diizeyleri de incelenmisken istatistiki
analizlerin anketin histamin intoleransina spesifik ve duyarli oldugunu gostermede
yetersiz oldugunu ortaya koymusturs4. Histamin intoleransina yonelik arastirmalar son
on yilda artsa da calismalarin cogu kesitseldir. Miidahale calismalarinda ise diisiik

orneklem biiyiikliigii ve kisa miidahale siiresinin kisa olmasi dikkat cekmektedir.
Histamin Eliminasyon Diyeti

Histamin eliminasyon diyetleri hem histamin intoleransi tanisinda hem de tedavisinde

kullanmilmaktadirss. Histamin iceren besinler 3-8 hafta siiresince giinliik beslenmeden
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cikarilmaktadirs®. Sebzelerden domates, patlican, i1spanak, mantar; meyvelerden
turuncgiller, armut, avokado, ananas, kuru meyveler; yagh tohumlardan yer fistig1, ceviz,
badem, findik, kaju gibi dogal yapisinda histamin iceren ve fermentasyon islemi
uygulanmais her tiirlii icecek, et, sebze, tahil, siit {iriinii histamin kisith diyet siiresince
tiketilmemektedir. Ayrica kakao, cikolata, alkol histamin kisith beslenmede yer

almamaktadirto-3. Histamin kaynag yiyecek ve igeceklerin listesi Tablo 1’de verilmistir.

Tablo 1. Histamin kaynag besinler ve histamin kisith diyetlerde ¢ikarilma oranlar:

<20* %20-60 * >%60 *
Siit Kabuklu deniz iiriinleri Konserve et iiriinleri
Mercimek Yumurta Fermente siit {irlinleri
Nohut Patlican Fermente et {iriinleri
Soya Avokado Fermente sebzeler
Mantar Muz Ispanak

Kivi Domates

Ananas Turunggiller

Yagh tohumlar Armut

Kakao/Cikolata Cilek

Alkol

* Literatiirde histamin kisith diyetlerde baz1 besinlerin ¢ikarilma yiizdesi
Comas-Basté ve ark. (2020) alintilanarak kullamlmistir 5.

Diisiik histamin diyetlerini takiben semptomlarin azaldigini gosteren klinik ¢caligmalar
mevcuttur. Ozellikle gastrointestinal semptomlar1 ve dermatolojik semptomlar1 olan
hastalarla yapilan ¢alismalar 6éne ¢ikmaktadirses7. Bir ¢calismada besin alerjilerine ve
gastrointestinal hastaliklara dair tani testleri negatif olan ancak idiyopatik semptomlar
sonucu histamin intoleransi siiphesi olan 45 hastada 4 hafta histamin kisith diyet
uygulanmistir. Diyet sonrasinda semptomlarin siddetinde, sikhiginda ve bas agris1 igin
nonsteroid analjezik ilacglarin kullaniminda anlamh azalmalar goriilmiistiirss. Migren,
histamin intolerans: ile beraber goriilebilmektedirs27.39. Migren tedavisinde kullanilan
nonsteroid antiinflamatuar ilaglarinin DAO enzim diizeylerine etkisinin incelendigi in
vitro calismada, bu ilacglarin DAO diizeylerini azaltici veya baskilayict bir etkisi
bulunmamistir. Bu preklinik ¢alisma, DAO diizeyleri diisiik olan migren hastalarinda,
DAO ve antimigren ilaglarinin kombine kullaniminin potansiyel olumlu etkileri

bulunabilecegini isaret etmistirs?. Diyetten elde edilebilecek sonuc histamin kisith diyete
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uyum derecesine de baglidir. Lackner ve ark. (2019) tarafindan yapilan calismada
fonksiyonel gastrointestinal semptomlari olan bireylerde DAO diizeyleri 6l¢itilmiis ve 10
U/ml’den diisiik bulunan bireylere histamin kisith diyet uygulanmigtur. Katihmeilar,
sonraki takip goriismelerinde diyete uyumuna gore {ic gruba ayrilmig ve calismanin
sonucunda histamin kisith diyet her ii¢ grupta da hem semptomlarin azalmasinda hem
de DAO diizeylerinin artmasinda anlamli sonuc¢ vermistir. Buna ek olarak semptomlarda
en iyi remisyon gosterdigi ve DAO’daki artisin en yiiksek oldugu grup, histamin kisith
diyete siki bir sekilde uyan grupta goriilmiisiir4. Baska bir calismada histamin
intoleransi siiphesi olan diyare, karin agrisi, konstipasyon,iirtiker, rinit ve bas agis
semptomlarini gosteren 316 kiside ve 55 saglikl kontrolde serum DAO enzim aktivitesi
incelenmistir. DAO aktivitesi hasta grubunda anlaml olarak diisiik bulunmusken DAO
aktivitesinin histamin intolerans1 tanisinda kullanilabilecek yararhi bir gosterge
olabilecegini belirtilmistir. Histamin elimininasyon diyeti uygulanmasi ise
semptomlarin azaldig1 ve DAO aktivitesinin anlamli diizeyde arttirdig: tespit edilmistir4:.
Histamin intolaransi siiphesi olan 146 bireyden diisiik DAO diizeylerine sahip olanlarda
semptom siklig1 ve siddeti daha yiiksek bulunmustur. Aym calismada orta diizey (3-10
U/mL) DAO enzim diizeylerine sahip olanlarin histamin kisith diyete veya DAO enzim
takviyesine en iyi cevabi verdigi ve DAO diizeylerinin tedaviye yanit1 degerlendirmede
potansiyel olarak kullanilabilecegi belirtilmigtir42. Arih ve ark.tarafindan 2023 yilinda
yayinlanan bir ¢calismada semptomlara gore 249 histamin intoleransi siiphesi bulunan
birey ve 50 saglikli bireyin DAO enzim diizeyleri karsilastirilmasi sonucunda, yiiksek
histamin intoleransi siiphesi olan bireylerde DAO diizeyleri daha diisiik bulunmustur4s.
Besin intoleransi siiphesi bulunan 1051 katilimeih bir ¢calismada DAO enzim diizeyleri
incelenmis ve DAO diizeyleri katihmcilarin %44tinde 10 U/mL degerinin altinda
bulunurken, sadece %8,8’1 histamin zengini besin tiiketim sonrasi semptom yasamistir.
Bu calismada yazarlar, DAO diizeylerinin histamin intoleransi i¢in biyobelirte¢ olarak
kullanilmasinda yetersiz olabilecegini ve daha fazla klinik arastirmaya ihtiyac
duyuldugunu bildirmistir44. Giincel baska bir ¢calisma ise histamin kisith diyet sonrasi
histamin yiikleme testinin giivenilir oldugunu belirtmistir. Ancak ayni calismada yiiksek
DAO diizeylerinin histamin intoleransi tamisini dislamada kullanmilabilecekken, diisiik

DAO diizeylerinin histamin intoleransi tanisi i¢in yetersiz oldugu vurgulanmigtir4s.
Sonuc ve Oneriler

Histamin intoleransi, alerjik olmayan besin intoleranslar: sinifina dahil edilmektedir.

Semptomlar1 cesitlidir ve bu semptomlar histamin intoleransina spesifik degildir.
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Literatlirde DAO diizeylerinin tam1 asamasinda incelenmesi ve enzim destegi
kullaniminin etkileri 6ne ¢ikmaktadir. Ancak heniiz otoritelerce kabul edilen ve pratikte
uygulanabilecek bir tani testi bulunmamaktadir. Giiniimiizde tanida en giivenilir yontem
olas1 diger hastaliklarin tamisinin digslanmasi sonrasi histamin intoleransi siiphesi
durumunda histamin kisith diyet uygulanmasi ve histamin iceren besinlerin diyete
eklenerek semptomlarin takip edilmesidir. Histamin eliminasyon diyetleri ayn1 zamanda
tibbi beslenme tedavisi olarak uygulanir. Histamin kaynaklarinin yeterli ve dengeli
beslenmede yer alabilen pek ¢ok besinde bulunmasi histamin kisith diyetlere uyumu
zorlagtirmaktadir. Histamin intoleransi siiphesi olan ancak tan1 alamayan bireylerde
histaminden zengin besinler semptomlarin artmasina sebep olabilir. Yanhs pozitif
vakalarda ise histamin kaynag1 olan ancak sagliga yararh etkileri bulunan besinlerin
diyetten cikarilmasi bireylerde makro ve mikro besin 6geleri eksikliklerine yol agabilir.
Histamin intoleransi patogenezinin aydinlatilmasi, tani icin goriis birliginin saglanmasi,
tedavisine yonelik daha net protokollerin gelistirilebilmesi i¢in da fazla ¢galismaya ihtiyag

vardir.
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Effects of Treatments Applied in Myasthenia Gravis on Gait: Review
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Abstract

Myasthenia Gravis (MG) is an autoimmune disease in which neuromuscular transmission is blocked and
neuromuscular junction physiology is affected. The main feature in MG is altered muscle weakness and
fatigue of muscle groups that worsens with exercise and improves with rest. With the emergence of muscle
weakness in the following periods, walking is affected in MG. This causes balance and walking problems.
Most of the patients have complaints of falling and fear of falling. While applying MG treatment, myasthenic
symptoms should be reduced and a stable clinical picture should be obtained in which the daily activities of
the person are relieved. The aim of this study is to understand the effect of rehabilitation practices on gait in
MG and to determine which exercises are effective. As a result, physiotherapy and rehabilitation approaches
can provide solutions to patients' complaints, albeit symptomatically. Active resistance exercises, aerobic
exercises, balance strategy training, endurance exercises, posture exercises, stretching exercises and active—
passive range of motion exercises should be performed in an exercise program. In addition, rhythmic

auditory stimulation and pre-surgical respiratory physiotherapy also have positive effects on walking.

Keywords: Autoimmune, balance, gait, myasthenia gravis.
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Myastenia Gravis’te Uygulanan Tedavilerin Yiiriimeye Etkisi: Derleme

Oz

Miyastenia Gravis (MG), noromuskiiler iletimin bloke oldugu ve noéromuskiiler kavsak fizyolojisinin
etkilendigi otoimmiin bir hastaliktir. MG’de temel 6zellik, egzersizle kotiilesen ve dinlenme ile iyilesen kas
gruplarmin degisen kas giicsiizliigii ve yorgunlugudur. ilerleyen dénemlerde kas zayifliklarimin ortaya
¢ikmasiyla MG’de yiirime etkilenmektedir. Bu durum denge ve yiiriime problemlerine neden olur.
Hastalarin ¢ogunda diisme ve diisme korkusu sikayetleri vardir. MG tedavisi uygulanirken miyastenik
belirtileri azaltilip kisinin giinliik yasam aktivitelerinin rahatladig: stabil klinik tablo elde edilmelidir. Bu
calismanin amact MG’de rehabilitasyon uygulamalarinin yiirlimeye etkisinin anlasilmasi ve hangi
egzersizlerin etkili oldugunu belirlemektir. Sonu¢ olarak fizyoterapi ve rehabilitasyon yaklasimlari,
hastalarin sikayetlerine semptomatik de olsa ¢oziim getirebilir. Egzersiz programinda aktif direngli
egzersizler, aerobik egzersizler, denge strateji egitimleri, endurans egzersizleri, postiir egzersizleri, germe
egzersizleri ve aktif—pasif eklem hareket aciklig1 egzersizleri yapilmalidir. Ayrica ritmik isitsel stimiilasyonun

ve cerrahi 6ncesi respiratuar fizyoterapinin de yiiriimeye olumlu etkileri vardir.

Anahtar Sozciikler: Otoimmiin, denge, yiirlime, miyastenia gravis.

Introduction

Myasthenia Gravis (MG) is the most common neuromuscular junction disease. It is an
autoimmune disease in which neuromuscular transmission is blocked and
neuromuscular junction physiology is affected, causing weakness, especially in the
ocular, extremity and bulbar muscles*s. The pathophysiology of MG is well-defined. The
main problem is the creation of antibodies against nicotinic acetylcholine receptors
(AChR). Anti-ACrH antibodies damage the postsynaptic membrane, and this causes
clinical weakness and fatigue in general or certain muscle groups due to insufficient

neuromuscular transmission#s5.

MG is an uncommon disease with a prevalence of approximately 150-300 per million
and an incidence of 10 per million in the general population®. Although the etiology is
not fully known, genetic risk factors and the role of thymic pathologies are emphasized.
It is thought that possible neoplastic, inflammatory and age-related changes, especially
in the thymus tissue, play a role in the immunopathogenesis of MG78. 60-75% of MG
patients have thymic hyperplasia and 20-25% have thymoma?.

The main clinical characteristics of MG are altered muscle weakness and fatigue of
muscle groups that worsen with exercise and enhance with rest. This symptom usually
presents initially as ptosis or diplopia and is prominent in the ocular muscles. In most

patients, within the first two years after the onset of the disease, it is observed that the
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muscle weakness becomes generalized with the involvement of the extremity muscles, as
well as the bulbar muscles, which result in difficulty in speaking, chewing and
swallowing, difficulty in closing the jaw, and loss of facial expressions. Respiratory
muscle weakness develops in approximately 40% of patients with MG, and myasthenic
crisis occurs in approximately 15-20%. Muscle weakness spreads to the ocular muscles,
facial muscles, bulbar muscles, trunk, arm and leg muscles, respectively. However,
muscle weakness is typically minimal in the morning and worsens over time during the

dayo.

As in all neuromuscular junction diseases, progressive loss of muscle strength, fatigue,
decrease in exercise capacity, difficulty in transfer activities, pain and weight problems
are observed in MG*.. Physiotherapy and rehabilitation approaches in MG are the most
important treatments that can provide solutions to the complaints of patients, even if
they are symptomatic. Tovazhnyanska et al. conducted a study to determine the role of
rehabilitation in the treatment algorithm of patients with MG and the components of
post-surgical treatment-rehabilitation. In this study, they mentioned that rehabilitation
for MG patients is not the main part of the patient's treatment algorithm, but a very
important part2. The aims of the rehabilitation program in MG are to maximize
functional capacity, maintain independence in daily life and transfer activities, limit the
progression of the disease, prevent physical deformities, increase the quality of life of

patients and support their participation in society.

There is no definitive treatment for MG, but in many cases, symptoms can be controlled
with current treatmentss. The main aim of treatment is to achieve remission with few or
no myasthenic symptoms or to obtain a stable clinical picture with subjective and
objective minimal symptoms that do not affect daily lifes. Since autoantibodies cause
MG, treatment should be based on reducing pathogenic antibodies in the immune
system. It can be thought that prevention of antigenic modulation or complement
activation, which has an important place in the pathogenesis of the disease, may also
prevent neuromuscular junction damage?4. For this purpose, various treatments such as
removal of autoantibodies with immunosuppression and plasmapheresis, modulation of
the immune system with intravenous IgG, and removal of the antibody-producing
thymus are applieds. Although minimally invasive thymectomy methods are used,
weakness occurs in respiratory and skeletal muscles due to stimulation of anesthetic
agents, post-operative airway inflammation and increased autoantibody release. This

weakness may result in difficulty in coughing and excreting, respiratory distress,
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dyspnea, pneumonia, and atelectasiss. Chen et al. investigated the effects of pre-
operative moderate-intensity respiratory muscle training and aerobic exercise on post-
operative complications in surgically treated MG patients. It has been shown that pre-
operative accelerated rehabilitation is safe in patients after thoracic surgery, it can have
positive effects on post-operative complications and activities of daily living, and the

length of hospital stay is reduced?s.

Physiotherapy and rehabilitation practices have a great impact on motor performance
while helping to maintain and increase muscle strength, independence level in activities
of daily living and quality of life of patients with MG. At the same time, effective
rehabilitation can minimize the secondary health problems of the patient, reduce and

prevent physical deformities and enable integration into social life.

Rehabilitation programs must be personalized. The patient and patient’s family should
be informed about the disease as soon as the diagnosis is made. In the next step, the
expectations of the patient and the patient’s family should be evaluated and a
rehabilitation program should be planned accordingly. Depending on the potential of the
patient, the rehabilitation program can be aimed at protecting, improving or slowing
down. A good rehabilitation program should include exercise, nutritional counseling,
psychosocial support and vocational counseling'¢. Farrugia et al. investigated whether a
combination of 10 weeks of physical and psychological training could help relieve fatigue
symptoms in 10 MG patients with stable disease and residual problematic fatigue. At the
end of the program, there was a substantial improvement in the visual analog fatigue
scale, but no significant improvement was observed in other scales (activities of daily
living, quality of life, depression, etc.). In the follow-up evaluations after three months,
it was observed that all fatigue scores regressed to the baseline?. Zhang et al., in their
study, stated that the use of artificial intelligence in the treatment of MG might be
beneficial in terms of the safe use and follow-up of immunosuppressive drugs, personal
life guidance, development of a social platform for communication, rehabilitation and

patient management’s.

With the emergence of muscle weakness in the following periods, gait is affected in MG
and this causes balance and walking problems. Most of the patients have complaints of
falling and fear of falling. Weakness in the upper extremity and trunk muscles causes
trunk instability and an increase in lumbar lordosis, while the loss of strength in the hip
abductors causes trendelenburg and waddling gait9. In addition, dorsiflexor weakness
and overuse of the gastrosoleus muscle group stimulate toe walking. Weakness of the hip
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flexors and extensors causes shortening of the steps, and the deformity of the appendix
causes difficulty in keeping the foot in contact with the ground during the swing phase.
Therefore, MG patients perform exaggerated hip and knee flexion to lift the foot off the
ground during the swing phase (stepage gait). Stepage gait negatively affects patients
both aesthetically and in terms of energy consumption. Considering all these, gait

training has a great place in MG rehabilitation®.
Myasthenia Gravis and Gait Training

Gait training includes increasing aerobic capacity, strengthening weak muscles,
supporting them with assistive devices and selecting the appropriate walking aid. If the
disease is in the initial stage or if there is a mild impact, aerobic exercises can positively
affect walking time and energy consumption. After weakness develops, the use of
assistive devices and orthoses can ensure efficient use of energy and smoothness of gait
pattern. If orthotic support is required, the patient should be well evaluated in terms of

function and compatibility with the device!.

The exercise program should include active-resistance exercises, aerobic exercises,
endurance exercises, posture exercises, stretching exercises, and active-passive range of
motion exercises'¢. Westerberg et al. examined functional skeletal muscle parameters
(isometric muscle strength, muscle thickness, etc.), quality of life, and fatigue levels in 11
MG patients before and after applying a physiotherapy program including 12 weeks of
supervised aerobic and resistance exercise. After the exercise program, improvements
were observed in all measurements2°. Wong et al., in their study with the hypothesis that
balance strategy training would provide improvements in balance, strength and fitness
levels, observed that balance strategy training provided significant improvements in all
parameters of patients2!. Rahbek et al. conducted a study to investigate whether
progressive resistance exercises and aerobic exercises are applicable and efficient in MG.
As a result of this study, while no change was observed in the aerobic exercise group, it
was observed that the maximum strength and functional capacity increased in the

resistance exercise group?2.

Andersen et al. examined whether rhythmic auditory stimulation improves walking
distance and walking speed, on 48 patients with MG, and 6 Minutes Walk Test (6MWT)
was applied under different conditions, including walking with rhythmic auditory
stimulation at 100% of the fastest walking speed, walking with rhythmic auditory

stimulation at 110% of the patient's fastest walking speed and walking silently. Those
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who walked with auditory rhythmic stabilization at 110% of the patient's fastest walking
speed increased walking distance by 8.3 meters in the 6MWT compared to those who
walked silently but did not increase the mean walking heart rate or Borg scores. This
result is theoretically important and has potential implications for planning a physical

rehabilitation program for patients with MG=2s.

Mohamed et al. investigated the effectiveness of treadmill training with partial body
weight support on pulmonary functional tests, neuromuscular functions, and quality of
life. Thirty children aged 13-16 were divided into 2 groups, and a designed physical
therapy program was applied to both groups. In addition, partial body weight supported
treadmill training was applied to Group A. The treatment was administered three times
a week for 12 consecutive weeks. Pulmonary functional tests (FVC, FEV1, PEFR, and
MVV), neuromuscular function tests (compound motor action potential, isometric
muscle strength of biceps brachii and rectus femoris, balance, walking endurance, and
fatigue) and quality of life, before and 12 weeks after treatment measured. A significant
improvement was observed in both groups in all investigated variables. Both specific
physical therapy and treadmill training with partial body weight support are effective in
improving pulmonary functional tests, neuromuscular functions, and quality of life.
Treadmill training with partial bodyweight support is an excellent adjunct to a physical

therapy program?s.
Material and Methods

This study was prepared by examining Pubmed, ScienceDirect and Google Scholar
databases between February and April 2023. The terms Autoimmune, balance, gait, and
myasthenia gravis were used as keywords. Current studies on myasthenia gravis and

physiotherapy and rehabilitation conducted in recent years are included.
Limitations

Our biggest limitation in writing this review is that there are few studies on myasthenia

gravis. We attribute this to the small patient population.
Conclusion and Suggestions

MG is an autoimmune disease in which antibodies bind to AChR or functionally related
molecules at the postsynaptic membrane of the neuromuscular junction, impairing
neuromuscular transmission. Patients experience muscle weakness and fatigue, which

increases with activity and decreases with rest. Muscle weakness in MG is generally
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symmetrical, with the exception of the ocular muscles, and is more prominent in the

proximal muscles24.

Weakness of the ocular muscles is the most common initial symptom in MG. The
involvement of these muscles causes ptosis, diplopia and sometimes blurred vision in
patients. Involvement of the bulbar muscles can be seen in approximately 60% of
patients. Difficulty may be experienced especially in chewing solid foods. Dysphagia and
dysarthria occur as the initial symptoms of the disease in 15% of patients. Respiratory
muscle weakness can also be seen in patients with bulbar involvement, which can cause
life-threatening myasthenic crises. The symptoms are most severe in the first 2 years of
the disease. Afterwards, the disease can usually be brought under control with current
treatment approaches. The medical treatment of MG includes acetylcholinesterase
inhibitors, immunosuppressive agents, plasmapheresis, intravenous immunoglobulin

therapy, and thymectomy is performed=24.

A good rehabilitation program should include exercise, nutritional counseling,
psychosocial support, and occupational counselling. Active-resistance exercises, aerobic
exercises, endurance exercises, posture exercises, stretching exercises and active-passive
range of motion exercises should be included in the exercise program. Gait training
includes increasing aerobic capacity, strengthening weak muscles, supporting them with
assistive devices and selecting the appropriate walking aid. If the disease is in the initial
stage or if there is a mild impact, aerobic exercises can positively affect walking time and
energy consumption. After weakness develops, the use of assistive devices and orthoses

can ensure efficient use of energy and smoothness of gait pattern24.
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*  Sekil ve tablo gibi gorsel 6geler, gerekli aciklamalari ile birlikte ve makalenin yazildig
dilde metin i¢indeki uygun yere yerlestirilmelidir.

* Tablo, sekil ve grafiklerin basliklari iist kisimda bulunmali, sola dayal yazilmalhdair.

* Kullanilan kisaltmalar yaz icerisinde ilk gectikleri yerde acik olarak yazilmali,
parantez icerisinde kisaltmalari belirtilmeli ve 6zel kisaltmalar yapilmamalidir.

*  Ana baghgin sadece ilk harfleri biiyiik, koyu ve ortalanmg sekilde; Alt baghklar ise ilk
harfleri biiyiik, koyu ve sola dayal sekilde yazilmalidir.

*  Paragraf bas girintisi kullanilmamalidir.

Makale ve eklerinin dergiye gonderilme islemi, http://igusabder.gelisim.edu.tr veya
https://dergipark.org.tr/tr/pub/igusabder adreslerindeki DergiPark c¢evrimici makale
gonderme sistemi kullanilarak yapilmalidir. Oncelikle, tiim yazarlarca imzalanmis “Etik
Sorumluluk-Cikar Catismasi Bildirimi ve Telif Haklari Devir Formu”; etik kurul
onay1 gereken caligmalarda ayrica “Etik Kurul Onay Belgesi”nin de sisteme yiiklenmesi
gerekmektedir. Makalenin kabul edilmemesi durumunda ilgili formlar gegersiz olacaktir.

TUBITAK ULAKBIM DergiPark kurallar1 geregince her yazarmn bir ORCID bilgisi olmal ve
bunu dergi profiline eklemelidir. Makalenizi yiiklerken ORCID kimlik bilginizi sisteme
girmeniz gerekmektedir. https://orcid.org/signin web sitesi araciligiyla {icretsiz olarak
ORCID kimlik numarasi edinmek miimkiindiir.

Yazar/Yazarlar yayimlamak istedikleri makale ile ilgili olarak gerekli olan Etik Kurul
Onay aldiklar1 kurumu, tarih ve onay numarasini1 Gereg ve Yontem boliimii ile tartigma
boliimiiniin sonunda belirtmelidirler. Cikar catigmasi, tesekkiir, destekleyen kuruluslar
gibi acgiklamalar ve olgu sunumlarinda katihmecilara “Bilgilendirilmis Goniillii
Olur/Onay Formu’nun imzalatildig1 beyam tartisma boliimiiniin sonunda yer almalidir.
Bu bilgiler metin dilinde yazilmahdir.

Tiim makaleler icin Tiirkce ve Ingilizce Ozler;
400 kelimeyi gegmeyecek sekilde ve en az 3 anahtar sozciik ile yazilmalidir.

Anahtar sozciiklerin yazimi; sadece ilk anahtar sozciigiin ilk harfi biiylik diger anahtar
sozciikler kii¢lik harfli aralarina virgiil konularak yazilmalidir.


https://dergipark.org.tr/tr/pub/igusabder
https://orcid.org/signin

 Ingilizce ve Tiirkce anahtar sozciikler, Tiirkiye Bilim Terimlerine uygun olarak
sec¢ilmelidir. (http://www.bilimterimleri.com/) adresinden ulasilabilmektedir.

* Tiirkiye Bilim Terimleri veritabanina erisimi olmayan yazarlar icin gerekli degisiklikler
Editorliik tarafindan yazarlara 6nerilmektedir.

~7) MAKALE TURLERI

7.1. Ozgiin Arastirma Makalesi: Yeterli bilimsel inceleme, gozlem ve deneylere dayanarak
bir sonuca ulasan 6zgiin ¢aligmalardir.

* Makaleler,

*  Tiirkce bashk, Tiirkce Oz ve Anahtar sozciikler; Ingilizce bashk, Ingilizce Oz (Abstract) ve
Anahtar sozciikler, Giris, Gere¢ ve Yontem, Bulgular, Tartisma, Sonug ile Kaynaklar
boliimlerinden olugsmali ve toplam (metin, tablo, sekil vb. dahil) istisnai durumlar diginda
12 sayfay1 gecmemelidir.

* Kaynak i¢in say1 kisitlamasi yoktur.

Oz; Amac, Yontem, Bulgular, Sonuc basliklarini kapsayacak sekilde ve asagida belirtilen 6rnek
dogrultusunda yazilmalidir.

Ornek:
Oz

Amac: Aragtirma, Saglik Bilimleri Yiiksekokulu 6grencilerinin iletisim becerileri diizeylerini
ve iligkili degiskenleri belirlemek amaciyla tanimlayici olarak yapilmistir.

Yoéntem: Arastirmanin evrenini, Istanbul’da bulunan bir 6zel iiniversitenin Saglik Bilimleri
Yiiksekokulu'nda 6grenim goren 1116 Ogrenci olusturmustur. Arastirmada o6rneklem
se¢imine gidilmeksizin calismaya katilmay1 kabul eden 615 6grenci caligma kapsamina
almmistir.  Verilerin  toplanmasinda, Bilgi Formu ve iletisim Becerileri Olcegi
kullanmilmigtir. Veriler SPSS programi ile degerlendirilmistir.

Bulgular: Arastirma bulgularina gore; iletisim becerileri 6lcegi puan ortalamasi 156,1+ 13,5
bulunmustur. Ogrencilerin sosyodemografik ézellikleri ile iletisim becerileri 6lcegi ve alt
boyutlarinin puan ortalamalar iligkisi degerlendirildiginde; kadinlarda, odyoloji
boliimiinde okuyanlarda ve iletigim ile ilgili teorik egitim alanlarda davranigsal alt boyutu
puan ortalamasi daha yiiksek bulunmustur (p<0,05). Baba egitim diizeyi okuryazar olan
ogrencilerin iletisim becerileri 6l¢egi puan ortalamasi daha yiiksek bulunmustur (p<o0,05).

Sonug: Arastirma sonucunda iletisim becerileri puan ortalamasi orta diizeyde oldugu
saptanmis olup, iletisim becerilerinin daha da gelistirilebilmesi i¢cin Saghk Bilimleri
Yiiksekokulunun tiim béliimlerinde iletisim becerileri ile ilgili derslere daha fazla yer
verilmesinin faydali olacagi diisiiniilmektedir.

7.2. Olgu Sunumu: Uygulama, klinik veya laboratuvar alanlarinda ender olarak rastlanan
olgularin sunuldugu makalelerdir. Bu yazilar Girig, Olgunun Tanimi, Tartisma ve Sonug ile
Kaynaklar boliimlerinden olusmali ve 6 sayfayr gecmemelidir. Tartigma bdliimiiniin
sonunda “Bilgilendirilmis Goniillii Olur/Onay Formu”nun imzalatildig beyan edilmelidir.

7.3. Derleme: Giincel ve 6nemli bir konuyu, yazarin kendi goriis ve arastirmalarindan elde
ettigi bulgularla degerlendirdigi 6zgiin yazilardir. Bu yazilar Girig, Sonug ve Oneriler ile
Kaynaklar boliimlerinden olusmali ve 12 sayfay1 gegmemelidir.



8) Yazarin/Yazarlarin e-posta adresleri, kurum bilgileri, ORCID bilgisi, ana metin dosyasi ilk
sayfasinda dipnot olarak bulunmali ve ¢evrimici bagvuru sirasinda sistemdeki ilgili yerlere
eklenmelidir. Ayrica arastirma makalelerinde -6rnekteki gibi- ETIK BILDIRIM notu bu
kisma iglenmelidir. Bilgilerin dili, makalenin diliyle ayn1 olmalidir. Bu bilgilerin yazim stili
icin 6rnek asagidadir:

Ozgiin Arastirma Makalesi (Original Research Article)

Gelis / Received: ............. & Kabul / Accepted: .............
* Ogr. Gor., Istanbul Gelisim Universitesi, Saglik Hizmetleri Meslek Yiiksek Okulu, Patoloji
Laboratuvar Teknikleri Programu, istanbul, Tiirkiye. E-posta: .........
ORCID https://orcid.org/.....
** Prof. Dr., Kirikkale Universitesi, Fen-Edebiyat Fakiiltesi, Biyoloji Boliimii, Kirikkale, Tiirkiye.
E-posta:.....cccceeenne ORCID https://orcid.org/.........

ETIK BILDIRIM: Cahsmamn etik KUrtl (207 ..........cocoeeeeeeeereeereeerereerernnns Universitesi, Etik
Kurulundan ahnmus (Tarth: .../.../........ , Sayi: ... ) ve calisma Helsinki Deklarasyonu
prensiplerine uygun olarak ytiriitiilmiistiir.

9) Makale ile ilgili gerek goriilen agiklayic1 bilgiler (tez, proje, vs.) makale baghginda dipnot
olarak belirtilmelidir.

bulunmustur? .)

Kaynaklar Journal of American Medical Association (JAMA Citation Style)
kullanmilarak yazilmahdir. Asagidaki linklerden bu bilgiye ulasilabilmektedir.
(http://guides.med.ucf.edu/ld.php?content id=5191991)
(https://med.fsu.edu/userFiles/file/AmericanMedical AssociationStyleJAMA.pdf)

KAYNAK YAZIMI

11.1. KITAPLAR

Yazar(lar)in soyad: Yazar(lar)in adinin bas harfleri.
Kitap adi. Baski sayis1. Yayimlandig: yer: Yayinevi; yil.

Duyan V. Sosyal Hizmet: Temelleri, Yaklasimlari, Miidahale
11.1.1. Tek yazarh Yontemleri. Ankara: Nar Yayinevi; 2010.

Bickley LS. Bate’s Guide to Physical Examination and History
Taking. Philadelphia: Wolters Kluwer Health/Lippincott
Williams & Wilkins; 2013.



https://orcid.org/
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11.1.2. Birden ¢ok
yazarh (Alu veya
daha az yazar varsa
yazarlarin tiimii,
aludan fazla yazar
var ise 3 yazar
yazilarak digerleri
“et al” ve “ ve ark.”
olarak yazilmalidir)

Yazar(lar)in soyadi Yazar(lar)in adinin bas harfleri.
Kitap adi. Baski sayisi. Yayimlandig yer: Yayinevi; yil.

Tayfur M, Baris O, Nazan Bastas N. Diyetisyenlik Egitimi ve
Meslek Etigi. 2. baski. Ankara: Hatiboglu Yayinevi; 2014.

Shils M, Shike M, Olson J, Ross AC. Modern Nutrition in
Health and Disease. 9th ed. Baltimore:Lippincott Williams &
Wilkins, 1998.

11.1.3. Editorli kitap

Yazar(lar)in soyadi Yazar(lar)in adinin bas harfleri,
ed(s). Kitap adq. Baski sayisi.
Yayimlandig: yer: Yayinevi; yil.

Norman 1J, ed. Mental Health Care for Elderly People.
New York: Churchill Livingston; 1996.

11.1.4. Kitap boliimii

/

Kitaptan bir makale

Makalenin yazar(lar)inin soyad: yazar(lar)in adinin
bas harfleri, Makalenin baslhigi. In: Editor/Editorlerin
adi, ed(s). Kitap adi. Baski sayis1. Yayimlandig: yer:
Yayinevi; yil: Boliim ya da sayfa numarasi.

Cohen M. Chronic and Acute. In: Sapphire P, ed. The
Disenfranchised. Amityville, New York: Baywood Publishing;
2013: Chapter 12.

Phillips SJ, Whisnant JP. Hypertension and stroke. In:
Laragh JH, Brenner BM, eds. Hypertension:
Pathophysiology, Diagnosis and Management. 2nd ed.
New York: Raven Press; 1995:465-78.

11.2. DERGILER

Yazar(lar)in soyadi Yazar(lar)in adinin bas harfleri. Makalenin bashgi. Dergi
Adh. Yil;cilt(say1):sayfa numaralari.

Seving S, Yavas Celik M. Akraba evliliklerinin ¢ocuk saghgina etkisi ve hemsirelik yaklagima.
Saglik ve Toplum. 2016;2:23-28.

Nabavi SM, Habtemariam S, Daglia M, et al. Neuroprotective effects of ginkgolide B against
ischemic stroke: a review of current literature. Curr Top Med Chem. 2015;15(21):2222-2232.




11.3. ELEKTRONIK KAYNAKLAR

11.3.1.DOI numarali
Online Dergi
Makaleleri

Yazar(lar)in soyadi Yazar(lar)in adinin bas harfleri.
Makalenin bashgi. Dergi adi. Yil;cilt(say1):sayfa
numarasi. doi:11.1111.

Ustiin G, Alus Tokat M. Gestasyonel diyabet emzirme sonuclari
icin ne kadar 6nemli? Perinatoloji Dergisi. 2011;19(3):123-129.
doi: 10.2399/prn.11.0193005.

Rosenbaum M, Leibel RL. Models of energy homeostasis in
response to maintenance of reduced body weight. Obesity.
2016;24(8):1620-1629. doi: 10.1002/0by.21559.

11.3.2. DOI numarasi
olmayan

Online Dergi
Makaleleri

Yazar(lar)in soyadi Yazar(lar)in adinin bas harfleri.
Makalenin bashgi. Dergi ada.

Yil;cilt(say1):sayfa numarasi. URL. Yayinlanma tarihi.
Giincellenme tarihi. Erigim tarihi.

Thomas JL. Helpful or harmful? Potential effects of exercise on
select inflammatory conditions. Phys Sportsmed.
2013;41(4):93-100.
https://physsportsmed.org/psm.2013.11.2040. Erigim tarihi 22
Kasim 2013.

11.3.3. (eBOOK) Kitap
boliimii / eBOOK
icinden bir makale

Boliimiin ya da makalenin yazar(lar)inin soyadi
yazar(lar)in adinin bas harfleri. Makalenin bashig. In:
Editoriin adi, ed(s). Kitap adi. Baski sayisi.
Yayimlandig: yer: Yayinevi; y1l. URL.

Erisim Tarihi: Boliim ya da sayfa numarasi.

Fields HL, Martin JB. Pain: pathophysiology and management.
In: Longo DL, Fauci AS, Hauser SL, Kasper DL, Loscalzo J,
Jameson JL, eds. Harrison's Principles of Internal Medicine.
18th ed. New York:

McGraw-Hill; 2012.
http://www.accessmedicine.com.ezproxy.med.ucf.edu/
resourceTOC.aspx?resourcelD=4. Erigsim tarihi 22 Kasim

2013: 71-73.

10.3.4. internet sayfas1

Yazar(lar) veya sorumlu birim. Alint1 yapilan madde
baslhigi. Web sitesinin adi. URL.
Yaymnlanma tarihi. Giincellenme tarihi. Erisim tarihi.

World Health Organization. Philippines: Assistance and
response after Typhoon Haiyan. World Health Organization.
http://www.who.int/features/2013/philippinestyphoon
haiyan/en/index.html.

Yaymlanma tarihi Kasim 2013. Erisim tarihi 22 Kasim 2013.




11.4. DIGER KAYNAKLAR

Yazar(lar)in soyadi Yazar(lar)in adinin bas harfleri.
Tez adi. [tezin tiirii]. Tezin yapildig: yerin adi, Tezin
yapildig: iillkenin adi: Tezin yapildig: boliimiin ada,
Tezin yapildig: Enstitiiniin adi; yil.

11.4.1. Tez Undeman C. Fully Automatic Segmentation of MRI Brain
Images [master’s thesis]. Stockholm, Sweden:

NADA, Royal Institute of Technology;2001.

Yazar(lar)in soyad: Yazar(lar)in adinin bas harfleri.
Bildirinin adi. In: Konferansin adi; Giin ay, yil;
Konferansin yapildig: yerin adi, Ulkenin adi.

11.4.2. Konferans
bildirileri Bengtsson S, Solheim BG. Enforcement of data protection,
privacy and security in medical informatics. In: Proceedings of
the 7th World Congress on Medical Informatics; Sep 6-10,
1992; Geneva, Switzerland. Abstract 209.

Yazar(lar)in soyadi Yazar(lar)in adinin bas harfleri.
Yayinin adi. Gazetenin adt. Giin ay, yil.

11.4.3. Gazete yayim Lee G. Hospitalizations tied to ozone pollution: study
estimates 50,000 admissions annually. The Washington Post.
Jun 21, 2006:A3.

12) Bakteri, viriis, parazit ve mantar tiir isimleri ve anatomik terimler gibi Latince ifadeler
orijinal sekliyle ve italik karakterle yazilmalhdir.

13) Editorlik, dergiye gonderilen yazilar lizerinde gerekli goriilen kisaltma ve diizeltmeleri
yapabilecegi gibi onerilerini yazar/yazarlara iletebilir. Yazar / Yazarlar, diizeltilmek lizere
yollanan yazilar1 c¢evrimigi sistemde belirtilen siirede gerekli diizeltmeleri yaparak
editorliige iade etmelidirler. Editorlik tarafindan oOn incelemesi yapilan ve
degerlendirmeye alinmasi uygun goriilen makaleler, ilgili bilim dalindan en az iki hakeme
gonderilir. Gelen raporlar ve danisma kurulundaki ilgili uzmanlarin degerlendirmesi
sonucunda makalenin yayimlanip yayimlanmamasina karar verilir.

14) Yayimlanan makalelerden dolay1 dogabilecek her tiirlii sorumluluk yazara/yazarlara aittir.

15) Makalenin sisteme yiiklenmesinden sonra makale ile ilgili intihal tarama programi
(iThenticate, TURNITIN, URKUND) raporunun, dergimizin web sayfasinda yer alan
“Makale Gonder” modiiliindeki ilgili kisma yiiklenmesi zorunludur. Benzerlik raporlarinda
kaynakea ve 0z disinda hari¢ tutma (exclusion) islemi yapilmamaldir.

16) Yazara/yazarlara telif licreti 6denmez.

17) Yazara/yazarlara basili dergi iicretsiz olarak gonderilir.

18) Dergiye yaz1 gonderimi yapan tiim kisiler bu kurallar1 kabul etmig sayilir.



IGUSABDER WRITING RULES (Rev.9)

1) Istanbul Gelisim University Journal of Health Sciences (abbreviated title:

2)

3)

4)

5)

IGUSABDER) published three times a year, includes articles on specific research, case
report and review related to Health Sciences (Nutrition and Dietetics, Child
Development, Physical Therapy and Rehabilitation, Ergotherapy,
Gerontology, Nursing, Audiology, Speech and Language Therapy, Orthotics-
Prosthetics, Perfusion, Healthcare Management, Social Service, Clinical,
Paraclinical, Biological and Basic Sciences.) Articles related to the field of
dentistry are not included in our journal. The articles submitted to be published should
be written in Turkish or English. A full version of your manuscript submitted to
IGUSABDER must not have been previously published.

The articles submitted for publication should be prepared in the format of

e Times New Roman style, font size 12, A4 paper size, 1.5 line spacing and 2.5 cm
margins of all edges.

e Visual items like figures and tables should be written in the language the article is
written and they should be placed appropriately in the text with the necessary
explanations.

o The titles of the tables, figures and graphics should be on the top and left aligned.

e The abbreviations used in the article should be stated clearly where it is used for the
first time and their abbreviations should be indicated between parantheses and
specific abbreviations should not be used.

e The first letters of the main titles should be capital, bold and center aligned.

e The first letters of the sub titles should be capital, bold and left aligned.

e Paragraph indentation should not be used.

The submission process of the article and its appendices should be carried out through
DergiPark  online  article = submission  system at the address of
http://igusabder.gelisim.edu.tr or https://dergipark.org.tr/en/pub/igusabder. During the
submission, the authors should upload the figures of the manuscript to the online
manuscript submission system. First of all, if the manuscript is accepted for publication,
the copyright transfer agreement form signed by all the authors should be sent to the
editorial office. “Ethical Statement and Copyright Transfer Form” should be signed
by all authors and should be loaded to the system. Studies that requiring ethics committee
approval, the “Ethics Committee Approval Document” should also be uploaded to
the system. If the article is not accepted, the related forms will be invalid. In case the article
is not accepted, related form will be invalid.

According to TUBITAK ULAKBIM DergiPark rules are required, each author should have
an ORCID information and should add it to the journal profile. Authors need to enter their
ORCID identity into the system while uploading their article. It is possible to obtain the
ORCID number free of charge through the https://orcid.org/signin website.

Authors should indicate the institution, date and approval number they have received in
the Ethics Committee Approval required for the article they wish to publish, at the end
of the Discussion section of the Materials and Methods section. Statement of “Informed
Volunteer Consent/Approval Form” to participants should be included at the end of
the discussion section in statements such as conflicts of interest, thanks, supporting
organizations and case reports. This information should be written in text language.


http://igusabder.gelisim.edu.tr/
https://dergipark.org.tr/en/pub/igusabder
https://orcid.org/signin

6) For all articles, Turkish and English abstracts

e Should be no more than 400 words and they should be written with at least 3 keywords.

¢ Only the first letter of the first key word should be capital, the other key words should be
written with small letters with comas between them.

e Key words in English and Turkish should be selected in accordance with the Turkish
Scientific Terms. Accessed from (http://www.bilimterimleri.com/ ).

e The necessary changes recommended for authors who do not have access to the Turkish
Scientific Database are made by the Editorial Office.

7) ARTICLE TYPES

7.1. Original Research Articles: Original (full-length) Articles are original and proper
scientific papers based on sufficient scientific research, observations and experiments.
Articles should consist of title, abstract and keywords in Turkish and title, abstract and
keywords in English as well as Introduction, Material & Methods, Results, Discussion,
Conclusion and References parts. Also it should not exceed 12 pages except in exceptional
circumstances (including text, tables and illustrations). There is no limit for the number of
references.

The abstract should include the aim, method, results and the conclusion and it should be
written accordingly with the example given below.

Example:
Abstract

Aim: The research has been made descriptively in order to determine the levels of the
communication skills and the related variables.
Method: The universe of the research consists of 1116 students at the School of Health

Sciences of a private university. In the research the universe has not been selected and the
universe consists of 615 students that has accepted to join the research. The information
form and communication skills scale has been used to collect the data. The data has been
evaluated with the SPSS programme.

Results: According to the research findings, the communication skills scale score avarage
is 156.1+ 13.5. When the relationship between the sociodemographic characteristics and
the communication skills scale and the sub dimensions score avarage is analyzed, in women
behavioral sub dimension score avarage is higher at students that have taken a theoretical
education about communication (p<0.05). The communication skills scale of the students’
whose father’s education levels are literate is higher (p<0.05)

Conclusion: As a result of the research it has been determined that the communication
skills score average is at medium level and it can be suggested that more lessons about
communication skills should be given at all departments of the School of Health Sciences.

7.2. Case Report: These are the articles that describe rare significant findings
encountered in the application, clinic and laboratory of related fields. The reports should
include the sections of Introduction, Case History, Conclusion and References and they
should not exceed 6 pages. It should be declared that the “Informed Volunteer Consent /
Approval Form” was signed at the end of the discussion section.

7.3. Review: These are original articles that the author reviews a current and significant
subject through the results that the author obtains from his/her own point of view and


http://www.bilimterimleri.com/

research. The reviews should include the sections of Introduction, Conclusion and
Suggestions and References and they should not exceed 12 pages.

8) Author/Authors' e-mail addresses, institutional information, ORCID information, main
text file must be included as footnotes on the first page and added to relevant places in
the system during online application. In addition, in research articles -as in the
example- ETHICAL STATEMENT note should be included in this part. The language of
the information must be the same as the language of the article. Here is an example of
how the format of this information is:

Ozgiin Arastirma Makalesi (Original Research Article)

Gelis / Received: ........... & Kabul / Accepted: ............

* Lecturer, Istanbul Gelisim University, Vocational School of Health Sciences, Pathology
Laboratory Techniques Program, Istanbul, Tiirkiye. E-mail: .......cccccccoeviirvieninnnnne.
ORCID https://orcid.org/.....

“* Prof. Dr., Kirikkale University, Faculty of Arts and Sciences, Department of Biology,
Kirikkale, Tiirkiye. E-mail: .....cccoccveviievieeiieeieeieenne ORCID https://orcid.org/.........

ETHICAL STATEMENT: This study was carried out with the approval of the Ethics
Comimittee of ................. University, dated .../.../........ and numbered .............. . A signed
subject consent form in accordance with the Declaration of Helsinki was obtained from
each participant.

9) The necessary descriptive information about article (thesis, project, financial supports etc.)
should be explained as footnote in article title.

10) Ifcited in the text, it should be numbered as superscript. Also, References should be listed
with numerical order as they appear in the text and the reference number should be
indicated inside the parentheses at the cited text place. (For instance............. has been
found.)

References should be written by using Journal of American Medical Association
(JAMA Citation Style). This information can be accessed from the links below.
(http://guides.med.ucf.edu/ld.php?content id=5191991)
(https://med.fsu.edu/userFiles/file/AmericanMedical AssociationStyleJAMA.pdf)

REFERENCES
11.1. BOOKS
Author last name Author’s first initials. Title of
Book. Edition number. Place of publication:
Publisher; year.
11.1.1. One Author Duyan V. Sosyal Hizmet: Temelleri, Yaklasimlar, Miidahale

Yontemleri. Ankara: Nar Yayinevi; 2010.

Bickley LS. Bate’s Guide to Physical Examination and
History Taking. Philadelphia: Wolters Kluwer
Health/Lippincott Williams & Wilkins; 2013.
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11.1.2. More than one
author

(List all authors if six or
less, otherwise list
three followed by "et
al"or “ve ark”)

Author(s) last name Author(s)’ first initials
separated by commas. Title of Book. Place of
publication: Publisher; year.

Tayfur M, Baris O, Nazan Bastas N. Diyetisyenlik Egitimi
ve Meslek Etigi. 2. baski. Ankara: Hatiboglu Yayinevi; 2014.

Shils M, Shike M, Olson J, Ross AC. Modern Nutrition in
Health and Disease. gth ed. Baltimore: Lippincott Williams
& Wilkins, 1998.

11.1.3. Edited book

Author(s) last name Author(s)’ first initials, ed(s).
Title of Book. Edition number. Place of publication:
Publisher; year.
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