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OZET

Amag: Kadin erigkinlerde cerrahi tasarimlar ve genital estetik ameliyatlarda dis genital organlarin dogru
ve kapsamli dlgimleri estetik degerlendirme agisindan buyik énem tagimaktadir. Bu ¢alismanin amaci,
estetik cerrahi icin bagvuran Tirk kadin yetiskinlerin dis genital organlarinin oranlarini incelemek ve yas,
boy, kilo, VKI ve medeni durumdaki varyasyonlarin énemini belirleyerek operasyonlar icin morfometrik
referanslari olusturmaktir.

Gere¢ ve YoOntemler: Calismaya 319 olguya ait dis genital dlgumleri dahil edildi ve travma veya
yaniklarin neden oldugu genital deformite ve erkekten kadina transsekstiel operasyonlar dahil olmak
Uzere plastik cerrahi icin temel veriler ve morfometrik referans saglandi. Klitoral bezin standart él¢ctimleri,
bezin tabanindan Uretral orifise olan mesafe, perine uzunlugu, labia majora uzunluk ve genisligi ve labia
minora uzunluk ve genigligi alindi. Ayrica Klitorisin Uretraya, Uretranin vajinaya ve vajinanin aniise olan
mesafesi Ol¢lldi. Calisma 2019-2020 yillan arasinda gerceklestirilmistir. Calisma igin etik onay
Necmettin Erbakan Universitesi Etik Kurulu’ndan (2019/2124) alinmistir.

Bulgular: Yas, vucut kitle indeksi, parite kaydedildi ve her 6l¢iim igin genis bir aralikta degerler not edildi.
Dis genital organ dlgiimleri ile yas ve VKI arasinda istatistiksel olarak anlamli iligki g6zlendi (P<0.05).
Parite gruplari arasinda dig genital organ él¢iimlerinin blylk cogunlugunda istatistiksel olarak anlamli fark
bulundu (P<0.05).

Sonug: Elde edilen bulgular ile jinekolojik kozmetik cerrahi endikasyonlari i¢in standartlar olusturmak igin
kullanilabilecek normal beyaz bir vulva gérinumu icin temel bilgiler saglanmistir.

Anahtar Kelimeler: Kadin dig genital organi, parite, morfometri, VKI.
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ABSTRACT

Objective: In female adults, accurate and comprehensive measurements of the external genitalia are of great
importance in terms of aesthetic evaluation in surgical designs and genital aesthetic surgeries. The aim of this
study is to examine the proportions of the external genital organs of Turkish female adults applying for plastic
surgery and to establish morphometric references for operations by determining the importance of variations
in age, height, weight, BMI, and marital status.

Material and Method: The study was conducted on 319 cases, and baseline data and morphometric
references were provided for plastic surgery, including genital deformity caused by trauma or burns, and
male-to-female transsexual operations. Standardized measurements of the clitoral gland, the distance from
the base of the gland to the urethral orifice, perineum length, labia majora length and width, and labia minora
length and width were taken. In addition, the distance of the clitoris to the urethra, the urethra to the vagina,
and the vagina to the anus were measured. The study was carried out between 2019-2020. Ethical approval
for the study was obtained from the Necmettin Erbakan University Ethics Committee (2019/2124).

Results: Age, body mass index, and parity were recorded and a wide range of values was noted for each
measurement. No statistically significant relationship was observed between external genitalia measurements
and age, parity (P<0.05). No statistically significant difference was found in any of the external genitalia
measurements between the groups (P<0.05).

Conclusion: Our data provides a basis for the appearance of a normal white vulva that can be used to
establish standards for gynecological cosmetic surgery indications.

Keywords: Female external genitalia, parity, morphometry, BMI.
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1. Girig

Vulvanin 'normal’ gérinimdanin farkh tanimlari hala tartisiimaktadir, ciinkd kadin dis genital organinin
taniminin dogru ve ayrintili bir sekilde yapiimasi nadirdir. Vulva morfolojisi ile ilgili bilgiler cogu tip ders
kitabinda bile olduk¢a az bulunmaktadir [1,2]. Bu nedenle 20. yizyilin baslarindan itibaren "normal" bir
gorunimun tanimlanmasinda sinirli veriler kullaniimistir.

Kadin genital organinin anatomisinin boyutlarina iligkin verileri yayinlayan ilk kadin, 1924 yilinda Maria
Bonaparte olmustur. Bonaparte, Klitoris ile vajina arasindaki mesafenin kadinlarin cinsel iliski sirasinda
orgazma ulasma olasihgini etkiledigi teorisini éne surmustur. A.E. Narjani takma adiyla, frijidite
teorisini bir tip dergisinde sunmustur [3,4].

Kadin dis genital organinin anatomik yapisinin ve boyutlarinin tanimlanmasinda gecerli standartlarin
olusturulmasi gerekliligi, son yillarda yayinlanan verilerde agikgca gortulmektedir. Basaran ve ark. [5]
menopoz 6ncesi ve sonrasi kadinlardan olusan bir kohortta, kadin genital organinin gériinimuinde
genis bir varyasyon oldugunu tespit etmiglerdir. Vulvanin 'normal' gérinimua ve spesifik tanimlari
hakkinda daha fazla arastirma yapilmasi gerektigini belirtmiglerdir.

Kadin dig genital organinin anatomisi ve gorinimu, estetik ve kozmetik vulva cerrahisi
disundldiginde bliyik 6nem tasiyan c¢ok cesitli olcimleri ortaya cikarmaktadir [7-12]. Vulvanin
morfolojisi ve fizyolojisi yasam boyunca yasa bagli olarak énemli degisikliklere ugramaktadir [5].



Kadinlar, iglevsel olarak rahatsiz olduklari bazi semptomlar nedeniyle kadin genital estetik cerrahisine
(FGCS) basvurmaktadir. Cerrahi tedavi icin genel olarak kabul edilen endikasyonlar arasinda lokal
tahrig, regl déneminde veya bagirsak hareketleri sonrasinda kisisel hijyen sorunlari, cinsel iligkiye
engel olma ve bisiklete binme, yuriime veya oturma sirasinda rahatsizlik yer almaktadir.

Cinsel icerikli medyanin cok sayida olmasi ve genital epilasyonun yayginlasmasiyla birlikte kadinlar
cinsel organlari konusunda daha bilincli hale gelmis ve bazi kadinlar vulvalarinin normal olup
olmadidini sorgulamaya baslamistir [6]. Cogu durumda estetik kaygilarin olmasi hastanin psikolojik ve
sosyal iyilik halini etkilemektedir [7,8]. Olumsuz genital algilar genc kadinlarda bile cinsel saghk
Uzerinde zararh bir etkiye sahip olabilir [9].

Son yillarda kadin genital estetik ameliyatlarinda sasirtici bir artis gézlenmektedir. Kadin genital
estetik ameliyatlarindaki bu artisin altinda yatan faktor, kitle iletisim araglarinin perineal estetik
trendleri Uzerindeki etkisi olabilir. Bununla birlikte, kadin dis genital organlarinin dogru ve ayrintil
tanimlanmasinin nadir olmasi plastik cerrahlarin ilgisini gekmektedir. Daha dnce yapilan bir calismada,
kadin genital dlgciimlerinde genis bir gesitlilik gdzlemlenmis, ancak olgunun buytk dlgcekli homojen bir
grupta olup olmadigi agiklida kavusturulmamigtir [10,11]. Etkili cerrahi yaklagimlar ve kozmetik
sonuglar icin genital anatominin anlasilmasi ¢ok 6nemlidir [12]. Bu durum, genital restorasyon
sorunlariyla siklikla karsilagtiklari i¢in icin plastik ve drojinekolojik cerrahlar icin 6zellikle 6nemlidir.
Zorluklardan biri, erkekten kadina transsekstiel operasyonlarda normal bir kadin genitali olusturmak
icin fazla dokunun nasil yeniden dizenlenecegidir. Normal kadin genital organinin dogru bir sekilde
tanimlanmasi, rekonstriiksiyonun temelini olusturmaktadir. Bu calismanin amaci kesin ve ayrintih
Olcuimler tanimlamak, estetik cerrahi icin bagvuran Turk kadin yetigkinlerin dig genital organlarinin
oranlarini incelemek ve yas, boy, kilo, VKi ve medeni durumdaki varyasyonlarin dnemini belirlemek ve
bdylece erkekten kadina transseksilel operasyonlari iceren plastik cerrahi icin ve travma veya
yaniklardan kaynaklanan genital deformitelerin onarimi morfometrik referans saglamaktir.

2. Materyal ve Metot

Bu ¢alismada o6lciimler milimetre cinsinden yapilmis olup 50 nullipar ve 100 multipar hasta ¢calismaya
dahil edilmigtir. Calisma 15-84 yas arasi 150 hasta Uzerinde gercgeklestirilmistir. Tim katihmcilar
Necmettin Erbakan Universitesi polikliniginde ardigik olarak degerlendirilmistir. Calisma 2019-2020
yillari arasinda gerceklestirilmistir. Calismanin etik onayr Necmettin Erbakan Universitesi Etik
Kurulundan (2019/2124) alinmistir.

Dis ve i¢ genital organlar kapsayan pelvik cerrahi dykusu olan, dig genital organlarla ilgili sikayetleri
ve miullerian anomalileri olan, daha dnce mediolateral epizyotomi ile vajinal dogum yapan hastalar
calismaya dahil edilmemistir.

Olciimler Sekil 1'de gosterildigi gibi gerceklestiriimistir. Dis 6lgciimler litotomi pozisyonunda bir gerit
kumpas kullanilarak gerceklestirilmistir.
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Sekil 1: H. Krissi ve arkadaslarindan (2016) elde edilen kadin dis genital organ dl¢timleri.
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Anatomik dlguimler [18] (Sekil 1) su sekilde tanimlanmistir:

Klitoris Uzunlugu: Her iki crura clitoridis'in birlegtigi nokta ile commissura labiorum anterior arasindaki
mesafe.

Klitoris Genigligi: Klitorisin en genis yatay ¢api.

Labia majora Uzunlugu: Commissura labiorum anterior ile commissura labiorum posterior arasindaki
mesafe.

Labia Minora Uzunlugu: Glans Klitoridisin alt siniri ile frenulum labiorum pudenda arasindaki mesafe.
Labia Minora Genigligi: Sulcus nymphohymenalis ile labium minus'un kenari arasindaki en genig
mesafe.

Klitorisin Uretraya olan mesafesi: Glans tabanindan Uretral orifise (merkezi) kadar olan mesafe.
Uretranin vajinaya mesafesi: Uretral orifisten vajinal orifise olan mesafe.

Jinekolojik perine: Commissura labiorum'dan aniisiin arka kismina (merkezi) kadar olan dikey mesafe.

istatistiksel Analiz

Olciim sonuglari MS Office Excel (2016) programina veri seti olarak dikkatlice girilmistir. istatistiksel
analizler SPSS 20.0 (IBM Inc, IL, ABD) yazihmi kullanilarak yapilmistir. Tanimlayici istatistikler
ortalama ve SS olarak ifade edilmigtir. Olgiimlerin dagihmi Kolmogorov-Smirnov testine gére normal
oldugu icin gruplar arasindaki karsilagtirma Bagimsiz Orneklem Student t-testi ile yapilmistir.
Olcuimler, yas ve parite arasindaki iliski Pearson Korelasyon Katsayisi testi ile aragtinlmigtir. Tim
analizlerde P<0.05 degeri istatistiksel olarak anlamh kabul edilmistir.

3. Bulgular

Kadin dis genital organlarinda yapilan dlgumler istatistiksel olarak analiz edilmigtir. Hastalarin yas
ortalamasi 39,36+14,06 yil olup, 16 ile 72 yas arasinda ¢ok genis bir aralikta dedismektedir. Hastalarin
boy ortalamasi 1,60+0,07 m olup orantisal olarak kisa sayilabilir. Hastalarin kilolari orta dizeydedir
(70,53+15,53 kg). Bununla birlikte, ortalama VKi'nin 27,57+6,40 kg/m2 olup 18,26 ile 43,03 kg/m2
arasinda degismesi nedeniyle VKI degerleri hastalarin genel olarak fazla kilolu oldugunu géstermistir
(Tablo 1). Parite gruplari arasinda demografik 6zellikler ve kadin genital organlarinin dlgtimlerinin cogu
anlamli derecede farkli bulunmustur (P<0.05). Sadece Uretra ile vajina arasindaki mesafe ve sag labia
minora uzunlugu farkh bulunmamistir (sirasiyla P=0,844 ve P=0,086) (Tablo 2). Uretranin vajinaya
uzakligi ile demografik 6zellikler arasinda istatistiksel olarak anlamli bir korelasyon gdzlenmemistir.
Yas ile dis genital organ dlgcumleri arasinda pozitif, perine ile negatif korelasyon saptanmistir.
Hastalarin boylari bazi élcimlerle dusuk korelasyon diizeyine sahiptir. Ancak Uretradan vajinaya ve
perineye olan mesafe harig, élcimler ile kilo ve VKIi degerleri arasinda giiclii bir pozitif korelasyon
vardir (Tablo 3).

Tablo 1: Demografik 6zellikler ve kadin dig genital organinin dlguimleri

Parametreler N Ort SS Minimum Maximum

Yas (yil) 150 39,36 14,06 16,00 72,00
Boy (m) 150 1,60 0,08 1,43 1,78

Kilo 150 70,53 15,54 40,00 110,00
VKI (kg/m2) 150 27,57 6,41 18,26 43,03
Klitoris uzunlugu (mm) 150 6,61 1,37 4,00 9,90

Klitoris genisligi (mm) 150 3,92 0,71 2,80 5,40

Klitoris Uretra (mm) 150 19,59 3,70 12,00 27,00
Ureter vajina (mm) 150 3,74 0,67 2,50 5,30

Perine (mm) 150 23,82 6,16 12,00 36,00
Lmajuzunluksag (mm) 150 62,41 6,25 51,00 78,00
Lmaj genigliksag (mm) 150 33,97 3,06 25,00 42,00
Lmajuzunluksol (mm) 150 62,44 6,28 50,00 78,00
Lmajgenigliksol (mm) 150 33,97 3,08 24,00 42,00
Lminuzunluksag (mm) 150 43,07 7,94 28,00 62,00
Lmin genigliksag (mm) 150 17,32 6,62 7,00 34,00
Lminuzunluksol (mm) 150 42,99 8,00 28,00 62,00
Lmingenisliksol (mm) 150 17,45 6,71 7,00 34,00




Tablo 2: Demografik dzellikler ve gruplar arasi dlciimlerin karsilastiriimasi

E)erpograflk ozellikler ve Nulliparos (n=50) Multiparos (n=100)
olcumler

Ort+SS Ort£SS p
Yas (yil) 31,12+11,01 43,36+13,67 <0,001*
Boy (m) 1,64+0,07 1,59+0,07 <0,001*
Kilo 62,12+9,81 74,61+16,19 <0,001*
VKI (kg/m2) 23,35+4,45 29,62+6,22 <0,001*
Klitoris uzunlugu (mm) 5,98+1,19 6,92+1,35 <0,001*
Klitoris genigligi (mm) 3,55+0,64 4,1+0,68 <0,001*
Klitoris Uretra (mm) 16,53+2,57 21,07+3,23 <0,001*
Ureter vajina (mm) 3,75+0,58 3,73+0,72 0,844
Perine (mm) 26,53+5,66 22,545,98 <0,001*
Lmajuzunluksag (mm) 59,41+5,54 63,87+6,07 <0,001*
Lmajgenisliksag (mm) 32,43+2,51 34,72+3,04 <0,001*
Lmajuzunluksol (mm) 59,39+45,47 63,92+6,13 <0,001*
Lmajgenisliksol (mm) 32,43+2,51 34,72+3,07 <0,001*
Lminuzunluksag (mm) 41,47+7,81 43,85+7,93 0,086
Lmin genigliksag (mm) 15,41+6,54 18,25+6,48 0,013*
Lminuzunluksol (mm) 41,45+7,89 43,74+7,98 0,014~
Lmingenigliksol (mm) 15,39+6,6 18,46+6,57 0,008*

*

: Student t-testine gore 0,05 duizeyinde anlamls

Tablo 3: Kadin genital organi parametreleri ile fiziksel 6zellikler arasindaki korelasyonlar

Parametrler Boy Agirhik VKI Yas
Klitoris uzunlugu -0,149 0,366** 0,405** 0,341**
Klitoris genisligi -0,191* 0,469** 0,526** 0,319**
Klitoris Uretra -0,182* 0,550 0,591** 0,495**
Ureter vajina 0,095 0,089 0,052 -0,047
Perine 0,169* -0,090 -0,090 -0,238**
Lmajuzunluksag -0,206* 0,591** 0,647** 0,400**
Lmaj genisliksag -0,131 0,757** 0,774** 0,304**
Lmajuzunluksol -0,211* 0,591** 0,649** 0,402**
Lmajgenisl -0,133 0,753** 0,771** 0,303**
Lminuzunluksag -0,206* 0,314** 0,393** 0,274**
Lmin genisliksag -0,073 0,421** 0,445** 0,222**
Lminuzunluksol -0,202* 0,314** 0,391** 0,263**
Lmingenisliksol -0,082 0,425** 0,452** 0,244**

*. Pearson Korelasyon Analizine gore 0,05 diizeyinde anlamls

**: Pearson Korelasyon Analizine gére 0,001 diizeyinde anlamls

4. Tartigma ve Sonug

Bu calisma, kadin dis genital organinin degerlendirilen tim parametrelerinde genis farkhliklar
oldugunu gostermistir. Bu cesitlilik cinsel iglevle iligkilendiriimemistir. Perine, labia minora ve klitoris
boyutlarinda da genis varyasyonlar gdzlenmistir. Bu ve diger genital organ dl¢timleri daha énce Lloyd
ve arkadaslari [10] tarafindan belirlenenlerden biraz daha kisadir. Dogum yapmis ve dogum
yapmamis kadinlar karsilastinldiginda vajinal uzunluk agisindan bir fark bulunmamistir. Krissi ve
arkadaslari sag ve sol labia minora uzunluklarini sirasiyla 3,47+1,42 cm (1-6 cm araliginda) ve
3,82+1,33 cm (2-6 cm aralidinda) oldugunu bildirmiglerdir. Rovzier ve arkadasglari [13] labia minoranin
tabanindan kenarina kadar olan maksimum mesafenin 4 cm'den fazla olmasini hipertrofik olarak
tanimlamis ve duzeltici cerrahi gerektirdigini belirtmistir. Deneklerimizin higbiri (digslama kriterlerine
gore) herhangi bir kisisel zorluk belirtmemis veya estetik cerrahi degdisiklik talebinde bulunmamistir.

Tip literatirinde normal kadin genitali ile ilgili cok az tanim mevcuttur. Klitoral boyut ve vajinal uzunluk
hakkinda bazi raporlar vardir, ancak labial boyut hakkinda ¢ok az bilgi bulunmaktadir [10]. Uretra ve
klitoris arasindaki anatomik iliski bir raporda tartisiimis olsa da, post mortem diseksiyonlarda
gosterildigi gibi, kadin genital organinin dis gérinimine vurgu yapiimamistir [14].
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Jinekoloji, tanisal radyoloji ve wroloji dahil olmak tzere birgok uzmanlik alaninda, menopoz sonrasi
kadin genital anatomisinde meydana gelen degisikliklerin tam olarak anlagilmasi uygulamalar ve
calismalar icin gereklidir. Sasirtici bir sekilde, kadin dis genital anatomisi icin 'normallik' tanimi Gizerine
¢ok az calisma yapilmig, klitoral boyut [15,16] ve vajinal uzunluk [15] hakkinda cok az rapor
yayinlanmigtir ve labium majus, minus ve perine boyutu hakkinda gok az bilgi mevcuttur [10]. Ayrica,
kadinlarda menopoz sonrasi disg genital anatominin objektif dlctimleri iyi tanimlanmamistir. Vajinal
atrofi terimi literatirde yaygin olarak vajinal kuruluk, kasinti, tahris ve agrili cinsel iligki gibi belirti ve
semptomlari olan bir klinik tablo icin kullanilir, anatomik degisikliklere ¢cok az odaklanilir veya hic
odaklaniimaz [23-25].

Ostrojenler kolajen bilegseninde artisa neden olur [17]. Yaglanma ve Ostrojen eksikligine bagh olarak
kolajen seviyesi ve cilt kalinligi azalmaya baglar [18]. Sonug olarak deri incelir ve gevser [18]. Vajinada
epitelde atrofi, rugalarda dizlesme, vajinal uzunlukta ve elastikiyette azalma gérulir. Vulvada yasla
birlikte cilt alti yag dokusu ve epidermal kalinlik azalir.

Bu calismada, kadin dis cinsel organinin buydkligu ve goérinimine iligkin analizimize dayanarak
korelasyon bulunmustur. Béylece, 2015 yilinda Cao ve arkadaslari [11] tarafindan belirtilen labia major
uzunludu ile hastanin VKi'si arasindaki korelasyon bu sonuglarla dogrulanmistir. Bu durum, vulva
baydklugu icin tek tip esik dederlerin vulva hastaliklarinin teshisi icin uygun olmadidi inancini
desteklemektedir. Tani koymada, kadin dis genital organlarinin dl¢ciimleri biyuk énem tagimaktadir,
ancak reddedilemez tani kriterleri olarak kullanilmaktan ziyade bireysel olarak yorumlanmahdir. Vajinal
dogum ile introitus uzunlugu ve labia majora uzunlugunun pozitif korelasyon gostermesi de bunu
vurgulamaktadir. Olgtimlerin standardize edilmesi ve dikkatli kullanilmasi gereklidir, ¢iinkii 6nceki
calismalar vulvar yapilarini ¢gok farkl sekillerde gostermistir, bu da gézlemci temelli yanhhda dayal bir
populasyona isaret etmektedir [5,10]. Bu ¢calismada etnik cesitlilik icermeyen genis bir homojen kadin
grubu olusturmak icin, dahil etme kriteri olarak bilincli bir sekilde beyaz irk segilmistir.

Estetik jinekolojik cerrahi icin bagvuran hastalarin kadin genital bolgesi 6l¢im degerlerinin
raporlanmasi bu calismanin ana konusunu olusturmaktadir. Genital rekonstriksiyon ve plastik
cerrahiyi tam olarak anlamak icin, kadin vulvovajinal anatomisi ve fizyolojik degisiklikler hakkinda
kapsamli bir bilgi sahibi olmamiz gerekir. Kadin genital anatomisinin ilk tanimi, Waldeyer'in normal
labia minoranin 2,5 ila 3,5 cm genigliginde oldugunu belirtti§i 1899 yilina dayanmaktadir [19]. Ergenlik
Oncesi kizlarda [22] ve kadinlarda [11, 20,21] dis genital organ anatomisinin antropometrik 6lgimleri
Uzerine cesitli calismalar yapiimistir. Lloyd ve arkadaslari 50 menopoz 6ncesi kadinda dl¢gim yapmis
ve dis Olciimler ile yas, parite veya cinsel aktivite dykusu arasinda istatistiksel olarak anlamli bir iligki
bulmamistir [10]. Normal kilolu 28 kadinin mons pubis 6lgumlerini degerlendiren Seitz ve arkadaslari,
verilerin vicut Ol¢usi/kilosu ve yasa bagh oldugunu belirtmiglerdir [21]. Bu c¢alisma, bildigimiz
kadariyla, Turk toplumunda genital gérinimi inceleyen ilk calismadir. Bu ¢alismada sadece Turk
kadin yetiskinleri incelenmis, bu da sonuglarin diger irklara genellenmesini kisitlamig, ancak daha
sonraki calismalar icin bilgi saglamistir. Dig genital organlarin dlciimlerinde irksal farkliliklar olup
olmadigindan emin degiliz, ancak labia minora ile ilgili bu konu daha 6énce giindeme getirilmigtir [23].
Bu nedenle, farkh irklar ve etnik kdkenler arasindaki genital varyasyonlarin degerlendiriimesi c¢ok
merkezli bir is birligi gerektirmektedir.

Penisin homologu olan klitoris silindirik, erektil bir organdir ve ¢ bélimden olusur: glans, korpus veya
govde ve krura. Glans, Ust prepus ve alt frenulumu olusturarak catallanan labia minora arasinda
gorllebilir. Simfizis pubisin alt yiizeyine tutunan iki kruraya ayrilan Klitoral cisim deri altinda uzanir [15].

Masters ve Johnson, klitoral yapinin olduk¢a degisken oldugunu 6ne sirmuslerdir (24) Uzun, ince
govdesi olan kadinlari nispeten kigik bir glansla, kisa, kalin gévdesi olanlari ise oldukca blyuk bir
glansla ve bir¢ok varyasyon ve kombinasyonla karakterize etmislerdir.

Toplam klitoral uzunlugun (glans ve korpus) olcimu, kruranin simfiz altina girdigi yeri tam olarak
belirlemek zor oldugu icin karmasiktir [25-30]. Glans dlgumleri daha kolay ve tekrarlanabilir sekilde
elde edilmekte ve Kklinik sorunlarin degerlendiriimesinde daha yaygin olarak uygulanmaktadir. Hem
toplam klitoral uzunluk hem de klitoral geniglik dlgiimlerinin kumpas kullanimiyla kolaylastirildigr ancak
bu 6élcimn serit metre veya diiz cetvelle yapilabilecegini gézlemlenmistir [30-32].



Sonug

Bu kesitsel calisma, kadin dis genital organinin normal boyutuyla ilgili demografik verileri iceren en
genis kohortu sunmaktadir. Bu veriler sadece beyaz kadinlara ait olsa da, bu c¢alismanin dinya
capinda farkh etnik kokenler ve heterojen kadin gruplari hakkinda veri yayinlayan ileriki calismalarin
ondnd acacagina inaniyoruz.

Bununla birlikte, sonucglarimizla normal beyaz vulva gérinimd icin bir temel olusturuyor ve jinekolojik
kozmetik cerrahi ve diger uygulamalara ydnelik endikasyonlar icin standartlar belirliyoruz. Bu sonuclar,
vulvar hastalik tanisi alan hastalarda vulva olciimleriyle birlikte gecerli uluslararasi kilavuzlar
olusturabilir.

Etik Beyani

Bu calismada, “Yuksekdgretim Kurumlars Bilimsel Aragtirma ve Yaym Etigi Yonergesi” kapsaminda
uyulmas: gerekli tum kurallara uyuldugunu, bahsi gecen yonergenin “Bilimsel Arastirma ve Yaymn
Etigine Aykiri Eylemler” basligi altinda belirtilen eylemlerden higbirinin gergeklestiriimedigini taahhat
ederiz.
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ABSTRACT

Objective: The aim of the study was to compare the sociodemographic characteristics of children with upper
extremity fractures with those of children without upper extremity fractures.

Materials and Methods: A total of 161 participants (age:11.24+2.95, female:53, male:108), 100 of whom
were admitted to the orthopedics and traumatology clinic in 2022 with upper extremity fractures and 61
without upper extremity fractures, were included in the study. Participants; age, height, weight, mother's
education level, mother's age, father's education level, father's age and monthly income of the family were
recorded. Fracture and recurrent fracture rates of the participants who were members of a family whose
monthly income was below the minimum wage and those who were included in a family with a monthly
income above the minimum wage were compared.

Results: The age, height and weight of the participants without upper extremity fractures were greater than
those with upper extremity fractures (p<0.01). The body mass index of those with upper extremity fractures
was lower than those without upper extremity fractures (p=0.001). While the number of upper extremity
fractures in the participants who were members of families with a monthly income below the minimum wage
was 79 (63.70%), the number of fractures in the participants who were members of families with an income
above the minimum wage was 21 (56.80%) (p=0.44). In addition, when those with upper extremity fractures
were evaluated independently from those without upper extremity fractures; While the number of recurrent
upper extremity fractures was 7 (33.3%) in the participants who grew up in families with an income above the
minimum wage, the number of recurrent upper extremity fractures was 11 (13.9%) in the participants who
grew up in families with an income above the minimum wage (p= 0.04).

Conclusion: Low body mass index may increase the rate of upper extremity fractures in children. For this
reason, families should be informed about the possibility of physical development of children at risk for upper
extremity fractures. In addition, the rate of recurrent upper extremity fractures is higher in children of families
with a relatively high monthly income. Families with relatively high incomes should be made aware of the
safety measures to be taken against accidents in their living spaces.
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OZET

Amag: Calismanin amaci Ust ekstremite kingi bulunan ¢ocuklarin sosyodemografik 6zellikleri ile tst
ekstremite kirigr olmayan ¢ocuklarin sosyodemografik 6zelliklerini karsilastirmakti.

Materyal ve Metot: Calismaya 2022 yilinda ortopedi ve travmatoloji klinigine tst ekstremite kingi ile
basvurmus 100 ve Ust ekstremite kirigi olmayan 61 olmak Uzere toplam 161 katilimci (yas:11,24+2 95,
kiz:53, erkek:108) dahil edildi. Katilimcilarin; yasi, boyu, kilosu, annenin egitim duzeyi, annenin yasl,
babanin egitim dizeyi, babanin yasi ve ailenin aylik geliri kaydedildi. Aylik geliri asgari Ucret ve altinda
olan ailenin Gyesi olan katilimcilar ile aylik geliri asgari Uicretin Ustiinde geliri bulunan bir aileye dahil olan
katilimcilarin kirik ve rekrren kirik oranlari karsilastirildi.

Bulgular: Ust ekstremite kirngi olmayan katihmcilarin yas, boy ve kilosu (st ekstremite kingi olanlardan
daha bilyiiktii (p<0,01). Ust ekstremite kingi olanlarin viicut kitle indeksi iist ekstremite Kiridi
olmayanlardan kigukti (p=0,001). Asgari Ucret ve altinda aylk gelire sahip ailelerin (yesi olan
katihmcilarda gorulen Ust ekstremite kirk sayisi 79 (%63,70) iken asgari Ucretin Uzerinde gelire sahip
aillerin tyesi olan katihmcilarda gérulen kirik sayisi 21 (%56,80) idi (p=0,44). Ayrica Ust ekstremite kirgi
olanlar Ust ekstremite kingi olmayanlardan bagimsiz degerlendirildiginde; asgari lcrete Uzerinde gelire
sahip ailerde yetisen katilimcilarda meydana gelen rekkirren st ekstremite kirik sayisi 7 (%33,3) iken
asgari Ucret ve altinda gelire sahip ailelerde yetisen katihmcilarda meydana gelen rekkirren st
ekstremite kirik sayisi 11 (%13,9) idi (p=0,04).

Sonug¢: Cocuklarda distk vicut kitle indeksi st ekstremite kirik oranini arttirabilir. Bu nedenle ¢ocuklarin
fiziksel gelisimlerinin Ust ekstremite kirigr acisindan risk tagima ihtimaline karsi aileler bilgilendirilmelidir.
Ayrica aylk geliri nispeten fazla olan ailelerin ¢ocuklarinda rekurren Ust ekstremite kirik orani daha
fazladir. Geliri gorece yuksek aileler yasam alanlarinda kazalara karsi alinacak givenlik dnlemleri
hakkinda bilinclendirilmelidir.

Anahtar Kelimeler: Pediatri, radius, sosyoekonomik degiskenler.
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1. Introduction

The incidence of pediatric fractures has been increasing over the years, and the annual pediatric
fracture incidence rate for the entire pediatric population (0 to 19 years) is 9.47 per 1000 children [1,
2]. However, there is a need for large population studies to reveal the general incidence of childhood
fractures in Turkiye [3]. It is reported that forearm distal end fractures are the most common (23.5%)
childhood upper extremity fractures in our country [3, 4], and the fractures that most affect children in
the world are forearm distal end fractures [5].

It is reported that sociodemographic characteristics affect the epidemiology of childhood fractures and
are related. Boys have a higher risk of suffering a traumatic upper extremity fracture than girls.
Approximately 10 years of age (9 years 7 months) is the age at which upper extremity fractures
caused by simple falls are most common [6]. However, it has been reported that bone fragility may
increase due to hormonal changes during adolescence and that girls may be more likely to encounter
upper extremity fractures more frequently during this period [7]. The dominant extremity is more
affected by childhood fractures than the nondominant extremity [8]. Summer and autumn are the
periods when the highest number of upper extremity fractures occur in children [9, 10]. Diet is another
variable that may alter the likelihood of upper extremity fractures in children [11]. Vegetarian diet
negatively affects bone health and facilitates the formation of fractures [12]. Overweight and obesity
increase the risk of physical injury and complete fracture due to low-energy trauma in children [13].
Additionally, the risk of postoperative complications and preoperative or postoperative nerve injury

10



following upper extremity fracture is higher in obese children [14]. A family's financial income is an
important sociodemographic feature that determines its standard of living. However, to our knowledge,
whether there is a relationship between monthly family income and upper extremity fractures has not
been investigated before. However, financial gain is a sociodemographic characteristic that may
indirectly affect children's upper extremity fractures, such as diet, environmental regulation, and
access to quality health care.

Knowing the epidemiological characteristics of childhood upper extremity fractures may help prevent
these fractures, reduce the risk of recurrent fractures, and treat fractures. Because upper extremity
fractures can be prevented by measures such as public awareness, environmental regulations, and
education of family or caregivers [3, 15]. Considering that income is the most important variable
determining the standard of living of families today, determining the possible relationship between
upper extremity fractures and the family's monthly income may contribute to taking more effective
preventive measures [16]. Therefore, the aim of the study was to investigate whether the upper
extremity fracture rate differs between children who are members of a family whose income is above
the minimum wage and children who live in a family whose income is at or below the minimum wage.

2. Material and Method

The study included 100 (age: 10.44+2.74 year) participants who applied to Konya City Hospital
Orthopedics and Traumatology Clinic in 2022 with an upper extremity fracture and 61 (age:
12.56+2.83 year) participants without an upper extremity fracture. The number of participants in the
study was calculated with G*Power software according to the bone union time given for two different
geographical regions in the study of Wang W et al. [17]. Accordingly, a total of at least 116
participants, 58 in each group, had to be included in the study (effect size = 0.99, alpha = 0.05, 1-beta
= 0.90, actual power = 90). Inclusion criteria; there was an upper extremity single or multiple fractures
between the ages of 7 and 16. Exclusion criteria; having a pathological fracture, congenital upper
extremity deformity, systemic disease and neuromuscular disease. The study was conducted in
accordance with the Declaration of Helsinki and ethical approval was obtained (Date: 05.04.2023,
Decision number: 2023/401).

Among those who applied to our hospital's orthopedics and traumatology clinic due to upper extremity
fractures, those who met the study inclusion criteria were determined. Participants; Age, height,
weight, and presence of recurrent fractures were recorded. In addition, the participants' parents were
contacted by phone to determine the mother's education level, mother's age, father's education level,
father's age and monthly income of the family.

SPSS (SPSS,V20; IBM Corp) was used for data analysis. The suitability of the data for normal
distribution was determined using visual methods (histogram and qq graphs), analytical methods
(Shapiro Wilk test) and skewness and kurtosis coefficients. Continuous variables were expressed as
meanzstandard deviation values, and categorical variables were expressed as number (n) and
percentage (%). The t test was used to compare data that met parametric test assumptions.
Differences between categorical variables were examined with Chi-square.

3. Results

Of those with fractures, 76 (76%) were boys and 24 (24%) were girls (0,01>p). However of those
without fractures, 32 (52.5%) were boys and 29 (47.5%) were girls (p=0.70). The age, height and
weight of participants with fractures were smaller than participants without fractures (p<0.05). Body
mass index of participants with fracture was lower than without fracture. However, the number of
participants below the 5" percentile was higher in those with fractures (n:59,59%) than those without
(n:20,32.8%) (0,01>p). Mother's age, mother's years of education, father's age, father's years of
education and family monthly income of participants with and without fractures were similar (p>0.05;
Table 1).

The upper extremity fracture rate (63.7%) seen in children of families whose monthly income was
minimum wage or below was similar to the upper extremity fracture rate (56.8%) seen in children of
families whose monthly income was above the minimum wage (p>0.05; Figure 1). However, in the
calculation made by taking into account children with upper extremity fractures; the rate of recurrent
upper extremity fractures (13.9%) seen in children whose families earn a monthly income at or below
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the minimum wage was less than the rate of recurrent fractures (33.3%) seen in children whose
families earn a monthly income above the minimum wage (p<0.05; Figure 2).

Table 1: Demographic characteristics of the participants

Variables With fracture (n=100) Without fracture (n=61) p
Age (year) 10.44+2.74 12.56+2.83 0.01>
Height (cm) 1.37+0.15 1.48+0.15 0.01>
Weight (kg) 35.28+13.05 43.97+13.16 0.01>
Body mass index (kg/m?) 18.00+2.87 19.55+2.55 0.01
Mother's age (year) 37.97+7.75 38.38+5.44 0.69
Mother's education level (year) 6.70+£3.66 7.52+3.46 0.16
Father's age (year) 41.31+6.72 42.11+6.01 0.45
Father's education level (year) 7.60£3.65 8.79+4.10 0.58
Monthly income of the family ($) | 7357.25+3802.20 7660.66+4408.24 0.65
0% — > 1200
> Those = _ Those
o p*=0.44 without £ + ¢ 1007 . without
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Figure 1: Distribution of the number of upper extremity fractures and recurrent upper extremity fractures
according to monthly income (*: Chi-square test)
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4. Discussion and Conclusion

The aim of the study was to compare the upper extremity fracture rates in children from families with
low family income and children from families with relatively high family income. The age, height and
weight of children with upper extremity fractures were smaller than those without upper extremity
fractures. There was no difference in the upper extremity fracture and recurrent fracture rates between
children of families earning minimum wage or six months' income and children of families whose
monthly income was above the minimum wage. However, when those with upper extremity fractures
were examined separately, the rate of recurrent fractures in children from families with monthly income
above the minimum wage was higher than that seen in children from families with minimum wage and
six months' income.

According to the study results, the average age of children with upper extremity fractures was
10.44+2.74 year. In Aygln's studies where they analyzed the risk factors for fractures in children, it
was reported that the most fractures in children were seen between the ages of 3-6 [18]. In their study
examining the epidemiology of pediatric fractures by A.Safa Targal et al., it was reported that pediatric
fractures peak at approximately 10 years of age in boys and between 6-10 years of age in girls [3]. In
the study by Mayranpéda MK and colleagues, where they investigated the time-dependent changes in
the incidence of fractures in Finnish children, they stated that the age at which fractures are most
common is 13-14 years of age in boys and 10 years of age in girls [19]. The reason why the age at
which pediatric fractures occur most frequently is reported differently in studies may be due to the
characteristics of the populations studied.

There were approximately three times as many boys as girls with upper extremity fractures. A.Safa
Targal et al. reported that the boy/girl ratio for upper extremity fractures in children was 1.7:1 for ages
6-12 and 2:1 for ages 12-16 [3]. Merckaert et al stated that the risk of boys suffering from upper
extremity traumatic injuries is 1.35 times higher than girls [6]. Mayranp&d MK et al. reported that upper
extremity fractures were almost twice as common in boys (63%) than in girls (37%) [19]. Both the
results of this study and similar study results in the literature show that boys encounter upper extremity
trauma more often than girls.

According to the study results, the BMIs of both those with and without fractures were lower than they
should be. It was also noteworthy that the BMIs of those with fractures were lower than those without
fractures. However, the rate of participants with BMIs below the 5th percentile was higher in those with
fractures (59%) than in those without fractures (33%). This result suggests that there may be a
relationship between inadequate physical development and upper extremity fractures. Factors that
may negatively affect musculoskeletal system development, such as diet and physical activity, may
have negatively affected the physical development of children with fractures, and this may have
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increased the rate of upper extremity fractures. There is some information in the literature that may
support this. Ma D et al. [11] reported that carbonated beverage consumption increases the risk of
wrist and forearm fractures in children. Researchers also stated that this relationship is not
independent of television viewing time and bone mineral density. There are also studies examining the
relationship between obesity and low body weight and fractures in children. There is evidence to
suggest that overweight and obesity are associated with upper extremity and lower extremity fractures
in children [13, 20]. Nhan DT et al. [13] reported that overweight and obesity increase the risk of low-
energy traumas and epiphyseal and complete fractures involving the upper extremity bones in
children, compared to children of normal weight. Adams AL [20] reported that higher body mass index
in children increases the likelihood of lower extremity injuries and pain. However, Sabhaney V et al.
[21] stated that obese children have a lower risk of fracture than normal weight children. Researchers
have reported that underweight children are more likely to face fractures. As can be seen, there are
differences in the results of studies examining the relationship between body weight and fracture risk
in children. It can be claimed that the forces acting on the bones during trauma in overweight and
obese children are higher than in normal weight children, which may increase the risk of fracture in
overweight and obese children [22]. However, the fact that normal weight children have higher
physical activity levels and participation in games and sports than obese and overweight children may
increase the risk of fracture in normal weight children compared to obese and overweight children [23,
24].

In the study, it was observed that the rate of recurrent fractures was higher in children with upper
extremity fractures and in children whose families had a monthly income above the minimum wage. To
our knowledge, there is no other study on the effect of family income level on the pediatric upper
extremity fracture rate. Improving the socioeconomic levels of families also improves the living
standards of family members. Families with better socioeconomic levels have the opportunity to direct
their children towards different fields such as sports and arts [16]. Pediatric fractures are caused by
simple falls, and these falls most commonly occur during sports [25]. High sports participation of
children from high-income families may have caused an increase in the rate of recurrent upper
extremity fractures. At the same time, considering that families with relatively high incomes are likely to
live in urban and semi-urban areas, and especially considering that semi-urban areas increase the risk
of falls and accidents, this may have led to the higher rate of upper extremity recurrent fractures in
children of high-income families [25]. However, the fact that low-income families live in rural areas may
have encouraged children to spend more time outside instead of indoors and increased their sun
exposure [27]. This may have reduced the risk of recurrence and better healing of upper extremity
fractures seen in children from low-income families. In addition, the high level of physical activity in
people living in rural areas [28] and its positive effects on general bone health may have enabled
better quality healing of fractures seen in people living in this region and reduced the rate of
recurrence [29].

The study has some limitations. The possibility that the families hid some of their income level and
information may have affected the study results. In addition, the existence of occasional income from
families other than regular monthly income may change the results of the study. However, since the
fracture characteristics (fracture location, type, etc.) are not detailed, the study results will be limited in
associating a specific upper extremity fracture with family income level.

In the study, it was seen that the body mass index of children with upper extremity fractures was lower
than those without upper extremity fractures. For this reason, regular monitoring of children's
development and approaches that include variables such as family information and diet to support the
development process may be useful in preventing upper extremity fractures in children. In addition, the
monthly income of families of children with recurrent upper extremity fractures was relatively higher
than that of family members without recurrent upper extremity fractures. Taking the necessary
precautions to prevent falls that may occur due to factors such as participation in sports and
urbanization in direct proportion to family income can reduce the risk of recurrent upper extremity
fractures in children.

Declaration of Ethical Code

In this study, we undertake that all the rules required to be followed within the scope of the "Higher
Education Institutions Scientific Research and Publication Ethics Directive" are complied with, and that
none of the actions stated under the heading "Actions Against Scientific Research and Publication
Ethics" are not carried out.
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OZET

Bu calismanin amaci, e-saglik mobil uygulamalari Gizerinden beslenme ve egzersiz danismanhgi alan
bireylerin viicut kompozisyonu ve bazi kan parametreleri tizerindeki etkinligini belirlemektir.

Calisma, herhangi bir kronik hastaligi olmayan 41,25+6,95 yas araligindaki 12 sedanter kadin birey
Uzerinde gergeklestiriimigtir. 8 haftalik bir miidahale siresi planlanmis ve uygulanmistir. Bireylerin fiziksel
aktivite duizeyi fiziksel aktivite saptama formu ile degerlendirilmistir. Katilimcilar e-saglik mobil uygulamasi
Uzerinden diyet ve egzersiz programi desteg@i almistir. Katilimcilarin antropometrik élgimleri, viicut agirhigi
ve bazi biyokimyasal parametreler analiz edilmistir. Egzersiz ve beslenme destedi 6ncesi ve sonrasi fark
olup olmadiginin belirlenmesi icin veriler grup ici ‘Paired t testi’ kullanilarak analiz edilmistir.
Calismamizda p<0.05 istatistiksel olarak anlamli kabul edilmigtir.

Calismanin bulgulari incelendiginde, katiimcilarin viicut agirhgi, viicut kiitle indeksi (BKI), bel cevresi,
kalca cevresi, bel/boy ve bel/kalga orani degerlerinde istatistiksel olarak anlamli degisiklikler oldudu tespit
edilmistir (p<0,05). Ortalama olarak, bireylerin vicut agirhgi 4,64+1,03 kg azalmistir ve viicut agirhginda
%6,88'lik bir azalma saptanmistir. Acglik plazma glikozu (APG) ve insilin degerlerinde anlamh bir dusus
tespit edilirken (p<0,05), karaciger enzimlerinden AST ve ALT degerlerinde anlamli farkhlik bulunmamistir
(p>0,05). Kan lipid profili incelendiginde, trigliserid (TG) ve kolesterol sonuglarinda anlamli farkliliklar
oldugu belirlenmistir (p<0,05), ancak LDL-K ve HDL-K degerlerinde anlamli farkhlk tespit edilmemistir
(p>0,05). Serum elektrolitlerinde (sodyum, potasyum, kalsiyum, magnezyum, fosfor ve klor) anlamli
farkliliklar bulunmamigtir (p>0,05).

Sonug olarak, e-saghk mobil uygulamalar Gizerinden verilen beslenme ve egzersiz programinin, bireylerin
vicut agirhdr kaybi, antropometrik olcimleri ve bazi kan parametreleri Uzerinde etkili oldugu tespit
edilmigtir.
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ABSTRACT

The aim of this study is to determine the effectiveness of nutrition and exercise counseling through e-health
mobile applications on the body composition and certain blood parameters of individuals.

The study was conducted on 12 sedentary female individuals within the age range of 41.25+6.95 years
without any chronic diseases. An 8-week intervention period was planned and implemented. The participants'
physical activity level was assessed by using a physical activity detection form. The participants received diet
and exercise program support through the e-health mobile application. The participants’ anthropometric
measurements, body weight, and certain biochemical parameters were analyzed. The presence of any
differences before and after exercise and nutrition support was determined using the paired t-test for within-
group analysis. In this study, p<0.05 was considered statistically significant.

Upon examination of the findings of the study, statistically significant changes were observed in the
participants' body weight, body mass index (BMI), waist circumference, hip circumference, waist-to-height
ratio, and waist-to-hip ratio measurements (p<0.05). On average, there was a decrease of 4.64+1.03 kg in
body weight, and a 6.88% reduction in body weight was observed. A significant decrease was observed in
fasting plasma glucose (FPG) and insulin levels (p<0.05), while no significant differences were found in the
liver enzymes AST and ALT (p>0.05). When examining the blood lipid profile, significant differences were
determined in triglyceride (TG) and cholesterol levels (p<0.05), but no significant differences were found in
LDL-C and HDL-C values (p>0.05). There were no significant differences in serum electrolytes (sodium,
potassium, calcium, magnesium, phosphorus, and chloride) (p>0.05).

Keywords: Nutrition, exercise, e-health application
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1. Girig

Dunya capinda mobil ve kablosuz aglarin ulasilabilirliginin hizli artigi gtncel saglik hizmetlerinin
kullanimini desteklemektedir [1]. GUnumizde mobil cihazlarin kullanimi artmistir ve bu egilim
onumiuzdeki yillarda da artacaktir [2]. Bu durumun herkes igin, her zaman ve her yerde “yaygin saglik
hizmeti” vizyonunu yerine getirebilecegdi belirtiimektedir [1]. E-Saglik (elektronik saglk) terimi sadece
teknik bir gelismeyi degil, ayni zamanda bir distinme bigimini, bir tavri, bilgi ve iletisim teknolojisini
kullanarak aga bagh olarak yerel ve dinya ¢apinda saglik hizmetlerini iyilestirmeyi temsil eder [3].

Mobil uygulamalar, mobil cihazlar (6rn. Akilli telefon, tabletler ve akilli saat) i¢in 6zel olarak gelistiriimis
yazilim programlaridir [4]. Mobil saghk uygulamalari, saghk uzmanlari ve hastalar tarafindan saglik
tedavilerini ve halk saghgini iyilestirmek i¢in kullanilan, saglhk bilgisi ve arastirmasiyla ilgili yazilim
uygulamalaridir. Bu uygulamalar, bir mobil platformu tibbi bir cihaza doénusturir [4]. Sensorler
araciligiyla gunlik kalori harcamalar bile tespit edilebilmektedir [5].

E- saghk uygulamalari farkl yas gruplari [6—8], beslenme aliskanliklari [7, 9], egzersiz aliskanliklari [8,
10, 11] ve hastaliklar Gzerinde [12-14] etkili olabilir. Hizla yaslanan nufusla paralel olarak cep
telefonlarinin hizla artmasiyla birlikte, yash yetiskin sagligini yénetmeye yardimci olmak ve yasam
kalitelerini ve refahini olumlu yonde etkilemek i¢in de e-saglik uygulamalari kullanilabilir [6]. Bireylerin
bayidk bir cogunlugu uzun vadede vicut agirhgini azaltmayr sdrdirememektedir. Mobil saghk
uygulamalari, kullanicilara daha uzun vadeli viicut agirhgi kaybi icin gerekli olabilecek kisisel becerileri
gelistirmede yardimci olacak bazi davranigsal terapi saglama potansiyeline sahiptir [7]. Belirli yiyecek
ve iceceklerin tiketimini izlemek, potansiyel olarak bireylerin beslenme dizenleri ile ilgili farkindalik
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olusturmasina destek olabilir [15]. Fiziksel aktiviteyi tesvik eden yasam tarzi midahalelerinin etkili
olabilmesi icin, yagsam tarzi degisikliklerine baglama ve surdirme motivasyonu ¢ok 6nemlidir [16].
Uygulamalar, bircok davranis degisikligi alaniyla tutarh ozellikler igerir, 6zellikle diyet ve hedeflere
dogru ilerlemeyi izleyerek 6z yeterliligi tesvik eder [17].

Teknolojik degisimlerin cok sik yasandigi glinimiiz diinyasinda saglik hizmetini geleneksel yapidan
bireyi temel alan bir yaklagimla evrimlesmesi gerektigi gercedi ortaya cikmistir. Telefon/tablet
kullaniminin artmasina paralel olarak mobil saglik uygulamasi kullanimi da gin gectikce ivme
kazanmaktadir. Uygulamalar zamandan tasarruf saglamak ve ulasilabilirlik acisindan avantajhdir.
Bireylerin beslenmesi, kalori alimi, egzersiz dizeyi Uzerinde uyarici etkiye sahiptir. Ancak
etkinliklerinin net olarak anlagiimasi i¢in daha fazla ¢alismaya ihtiya¢ vardir.

Literatirde yer alan e-saglk uygulamalari ile ilgili calismalara katkida bulunacak bu tezin baglica
amaglari:

-E-saghk mobil uygulama destekli diyet ve planlanan egzersizlerin aghk plazma glikozu (APG) ve
insilin seviyesine etkisini

-E-saglik mobil uygulama destekli diyet desteginin ve planlanan egzersizlerin beden kitle indeksi
(BKi), bel gevresi, bel cevresi/boy uzunlugu orani, bel cevresi/kalca cevresi oranina etkisini

-E-saglik mobil uygulama destekli diyet destedinin ve planlanan egzersizlerin kolesterol, trigliserid
(TG), yuksek yogunluklu lipoprotein kolesterol (HDL-K) ve dusik yogunluklu lipoprotein kolesterol
(LDL-K) degerlerine etkilerini incelemek

-E-saghk mobil uygulama destekli diyet desteginin ve planlanan egzersizlerin alanin aminotransferaz
(ALT), aspartat aminotransferaz (AST) ve gama glutamil transferaz (GGT) degerleri tzerine etkilerini
incelemek

Literatirden elde edilen bilgiler dogrultusunda bu calismanin amaci e-saghk mobil uygulamalari
Uzerinden beslenme ve egzersiz danismanligi alan bireylerin vicut kompozisyonu ve bazi kan
parametreleri Uzerindeki etkinligini belirlemektir.

2. Materyal ve Metot
2.1. Arastirma Zamani ve Orneklem Secimi

Bu calisma 35-55 yas araliginda 12 sedanter kadin birey Gzerinde yapiimistir. Calismaya dabhil olan
bireylerin yas ortalamasi 41,25+6,95 yil olarak tespit edilmistir. Katilimcilar e-saglk mobil uygulamasi
Uzerinden diyet ve egzersiz programi destedi almistir. Veriler Aralik 2021 ve Aralik 2022 tarihleri
arasinda toplanmigtir. Calismaya baslamadan 6nce, T.C. Silleyman Demirel Universitesi Tip Fakiltesi
Klinik Arastirmalar Etik Kurulundan 23/341 sayili ‘Etik Kurul Onayi’ alinmistir.

2.2. Arastirmanin Genel Plani

Calismanin tim agsamalari cevrimici olarak gerceklestiriimistir. Katilimcilardan, Dyt Cansel izgi adl
mobil uygulamayi indirmeleri istenmistir. Stre¢, mobil uygulama Uzerinden yuratilmastur. Diyet listesi
ve planlanan egzersiz programi, bireylere bu uygulama araciligiyla iletilmistir. Sekiz hafta boyunca,
katihmcilarin gunluk olarak diyetisyenleriyle iletisim kurmalari saglanmistir. Ayrica, ginluk egzersiz
hedeflerine uyumlarini ve uyguladiklari diyeti kontrol etmek amaciyla dizenli olarak uygulama
Uzerinden takip edilmislerdir. Calismanin baslangicinda, katilimcilardan kan tahlili ve antropometrik
Olcimler alinmistir. 8 hafta sonunda ise bu veriler tekrarlanmistir.

2.3. Arastirmanin Dahil Edilme ve Edilmeme Kriterleri
Calismaya dahil edilme kriterleri asagida belirtilmigtir.

Kadin

35-55 yas araliginda olmak

Herhangi bir kronik hastaligi olmayan,

Sedanter

Son 3 ay boyunca herhangi bir diyet programi uygulamamis olan bireyler calismaya dahil
edilmistir.
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Calismaya dahil edilmeme kriterleri asagida belirtilmistir.

Gebe ve emzikli olanlar,

Vitamin/mineral suplemani kullananlar,

Aktif ya da c¢ok aktif birey olmak,

Metabolik sendrom, morbid obez, diyabet ve hipertansiyon gibi kronik rahatsizia sahip
olanlar calismaya dahil edilmemisgtir.

2.4. Bilgilendirilmig Gonulli Onam Formu

Bireyler calismanin icerigi, suresi ve e-saglik mobil uygulama kullanimi konusunda sozli olarak
bilgilendirilmis olup, arastirmayi kabul eden bireylere gonulli onam formu imzalatiimistir.

2.5. Verilerin Toplanmasi

Arastirmada, arastirmaci tarafindan saglanan e-saglik mobil uygulamasi ‘DYT Cansel iZGP’
kullaniimigtir. Bu uygulama birey ile diyetisyeni arasinda mesaj, ses kaydi ve fotograf yolu ile iletisim
kurulmasini  saglayan bir akilli telefon uygulamasidir. Bireyler telefonlarindaki magaza
uygulamasindan (cretsiz bir sekilde bu uygulamayi indirmis ve kaydini olusturmustur. Kisilere
uygulanan diyet listesi ve egzersiz programi uygulama lzerinden PDF formatinda gonderilmistir.
Katilimcilarin 6gin fotograflari ve uyum durumlari mesajlasma yolu ile yine bu uygulama Uzerinden
kontrol edilmigtir.

Bireyler calismaya dahil edilirken Fiziksel Aktivite Saptama Formu ile aktivite dizeyleri saptanmistir.
Sedanter bireyler ¢calismaya dahil edilmistir. Bireylerin antropometrik dlglimlerini nasil alacagina dair
bilgilendirme yapilmistir. Bireylerden calisma baslangicinda ve sonunda antropometrik dlgiimlerini
uygulama ekranina girmeleri istenmistir. Bireyler olgumlerini alirken uzaktan baglanti yoluyla
Olctimlerin dogru alinmasi icgin takip edilmistir.

2.6. Saghkli Beslenme Programinin Planlanmasi

Katilimcilarin  6ykist alindiktan sonra biyokimyasal bulgularina, sosyal yasamlarina ve besin
tercihlerine uygun beslenme programi planlanmistir. Katilimcilarin diyet plani olusturulurken bazal
metabolizma hizi ve gunluk enerji ihtiyaci hesaplanmis ve vicut agirhgr kaybi saglanacak sekilde
kalori a¢igi (500-750 kkal/giin) olusturulmustur. Bazal metabolizma hizi (BMH) hesaplanirken Mifflin St
Jeor denklemi kullaniimistir.

BMH (kadin) = 10 x Agirhk (kg) + 6.25 x boy (cm) — 5 x yas (yil) — 161
BMH (erkek) = 10 x Agirlik (kg) + 6.25 x boy (cm) —5 x yas (yil) +5

Belirlenen fiziksel aktivite dizeyi (PAL=Physical Activity Level) BMH ile carpilarak gunlik enerji
harcamasi hesaplanmistir.

Beslenme programi kabul edilebilir makro besin 6gesi dagiim araligi degerleri (Acceptable
Macronutrient Distribution Range/AMDR) referans alinarak planlanmigstir. Beslenme programi %45-65
karbonhidrat, %10-35 protein ve %20-35 yag oranlarina sahip olacak sekilde planlanmistir [18].
Bireylere besinlerin porsiyon miktari, besin gruplari ve degisimler ile ilgili bilgi verilmigtir. Bireylerin
diyete uyumlari mobil uygulama tzerinden mesajlagsma ile giinlik olarak kontrol edilmistir.

2.7. Egzersiz Plani

Bireylerden dncelikle fiziksel aktivite saptama formu ile aktivitenin tlrt ve stresinin kaydini not almasi
istenmistir. Fiziksel Aktivite Saptama Formu ile her aktivite i¢cin bazal metabolik hizin katlari cinsinden
fiziksel aktivite orani (katsayisi) (PAR=Physical Activity Ratio) dederi ile carpilarak, harcattigi eneriji
degeri hesaplanmisgtir. Hesaplanan degerin bir gunlik sire olan 1440 dakikaya (24 saate)
bolinmesiyle PAL degeri hesaplanmigtir [19]. Katiimcilar Tablo 1'de yer alan PAL degeri
siniflandirmasina gore sedanter bireyler arasindan secilmistir. Aktif ya da ¢cok aktif yasam tarzina
sahip bireyler dislanmigtir. Katiimcilara egzersiz hedefi olarak haftalik 150 dakikalik orta duizey fiziksel
aktivite (ylruyus) programi verilmistir.
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Tablo 1: FAO/WHO/UNU yetiskin bireyler icin PAL degerleri siniflamasi [20]

Aktivite Duzeyi PAL Degeri
Sedanter veya hafif aktivite yagam bicimi 1,40-1,69
Aktif veya orta aktif yasam bicimi 1,70-1,99
Cok aktif veya cok aktif yagam bicimi 2,00-2,40

2.8. Antropometrik Olguimler

Bireylerden bel, kalga cevresi ve boy uzunlugunun esnemeyen mezura ile dlgmeleri istenmis ve
beyana dayali alinmigtir. Bireylerin dlgtimlerinden bel/boy orani ve bel/kalga orani hesaplanmistir.

2.8.1. Vicut Agirhgi ve Boy Uzunlugu

Bireylerin vucut agirhdi kisilerin dijital ev tipi tarti sonucuna gére alinmigtir. Boy uzunlugu 6lgimuinde
bireyin ayaklarinin yan yana ve basinin Frankfurt diizleminde (bas ile boyun arasi 90 derece, g6z ve
kulak kepgesi listii ayni seviyede) olmasi istenmistir. Bireylerin BKi degerleri asagidaki formiilasyona
gOre hesaplanmistir.

[Vicut agirhig@r (kg)/ boy”2 (m)] [21].
2.8.2. Bel ¢evresi, Bel/Kalga ve Bel Cevresi/Boy Uzunlugu Orani

Bireylerin bel c¢evresi ve kalga cevresi Olgumiu yapilirken dikkat edilecek hususlar bireyler ile
paylasiimistir. Olglim esnasinda bireylerin ince kiyafetler ile 6lcimi almiglardir. Bel gevresi élgiiminde
bacaklar ve ayaklar bitisik, kollar serbest birakiimis konumda; mezura alt kaburga kemigi ile kristailiak
orta noktasindan gececek sekilde konumlandiriimis ve 6lgcimi almiglardir. Kalga cevresi dlgiminde
kisi bacaklar ve ayaklar bitisik, bakisi ileri dogru ve yere paralel olarak konumlandirmiglardir.
Olclimleri, bireyler sag tarafindan almiglardir [22]. Bireylerin viicut agirhgi BKi degerlerine gore
siniflandirilirken 6zellikle bel bolgesi obezitesinin tanimlanmasinda bel/kalca orani kullanilir. Bel/boy
orani ise bireylerde koroner kalp hastaliginin bir risk faktori olarak degerlendirilir [21].

2.9. Biyokimyasal Analizler

Katihmcilarin baslangicta ve sekiz hafta sonunda serumda instlin, APG, total kolesterol, TG, HDL-K,
LDL-K, ALT, AST, GGT, Mg, K, Na, Ca, P, Cl, kreatinin diizeyleri kaydedilmistir.

2.10. Verilerin Analizi

istatistiksel analizlerde lisansh SPSS (Statistical Package for Social Science) 29 programi
kullanilmigtir. Egzersiz ve beslenme destegdi 6ncesi ve sonrasi fark olup olmadiginin belirlenmesinde
grup ici ‘Paired t testi’ kullanilarak analiz edilmistir. Calismamizda p<0.05 istatistiksel olarak anlamli
kabul edilmigtir.

3. Bulgular
Tablo 2: Bireylerin Demografik Ozelliklerine Gére Dagilimi
Degiskenler n OrtalamatSs
Yas (Y1l) (x+SS) 12 41,25+6,95

Calismaya katilan bireylerin yas ortalamasi 41,25+6,95 yildir.
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Tablo 3: Kadin Bireylerin Viicut Kompozisyonu Olcumlerinin Miidahale Oncesi ve Sonrasi
Karsilastiriimasi

Degigkenler Testler Ortalama Ss t p
Vitcut Agirhigr (kg) onTest o758 o 15558 ,000*
; On Test 25,60 1,16 "
BKI Son Test 23,81 1,21 16,253 ,000
Bel Cevresi (cm) ggnT'l?it gggg jgg 8,367 ,000*
Kalga Cevresi (cm) ggnT'l?it 18322 igi 5,984 ,000*
On Test 0,52 0,03 "
Bel Boy Orani Son Test 0.48 0.03 8,689 ,000
On Test 0,81 0,05 .
Bel Kal¢a Orani Son Test 0.77 003 3,819 ,003

Tablo 3'e gore; Vicut adirhgi, BKi, Bel cevre, Kalca cevre, Bel boy ve Bel/Kalca orani viicut
kompozisyonu olciimleri 6n ve son test degerlerinin kargilastirilmasi sonuglarinda anlamh farkhhk
oldugu tespit edilmistir (p<0,05). Vicut agirhgr dedisimi ortalama 4,64+1,03’ttr. Vicut agirhgi degisimi
%6,88'dir.

Tablo 4: Kadin Bireylerin APG, insiilin ve Kreatin Degerlerinin Miidahale Oncesi ve Sonrasi
Karsilagtiriimasi

Degigkenler zf;ﬁﬁgrsl Testler Ortalama Ss t p

APG (mg/dL) 70-100 g’gnTTe:;t g;:gg 2: ;2 2409  ,035*
insiilin (MUIL) 0-25 g’gnTTe:;t 2:33 g:gg 2667  ,022*
Kreatinin (mg/dL) 0,57-1,11 g’gnTTe:;t 8:22 8:8? 305 766

Tablo 4 incelendiginde; APG ve insiilin élciimlerinin 6én ve son test degerlerinin karsilastiriimasi
sonuglarinda anlamli farklihk oldugu tespit edilirken (p<0,05); kreatinin 6l¢ciimlerinin 6n ve son test
degderlerinin karsilastirilmasi sonuclarinda anlamli farklilik olmadigi tespit edilmistir (p>0.05).

Tablo 5: Kadin Bireylerin Karaciger Enzim Degerlerinin Miidahale Oncesi ve Sonrasi Karsilagtiriimasi

Degiskenler ~ Referans Araliklari Testler Ortalama Ss t p

ALT (UIL) 0-55 Sgﬁit ggg ;‘:gé 1,469 170
AST (UIL) 5-34 SgnTﬁsgt igg; gzgg 417 685
GGT (U/L) 9-36 SQanZ;t 1‘2122 gég 2273 044*

Tablo 5 incelendiginde; GGT 6lcimlerinin 6n ve son test degerlerinin karsilastiriimasi sonuclarinda
anlamli farklilik oldugu tespit edilirken (p<0,05); ALT ve AST d&lgimlerinin 6n ve son test degerlerinin
karsilastiriimasi sonuclarinda anlamli farklik olmadig tespit edilmistir (p>0.05).
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Tablo 6: Kadin Bireylerin Kan Lipitleri Degerlerinin Miidahale Oncesi ve Sonrasi Karsilagtiriimasi

Degiskenler Ef;ﬁﬁ;rsl Testler Ortalama Ss t p
76 (g I —— T T RT
Kolesterol (mg/dL) 0-200 SQnT'?s;t ig;% 22% 2,433 ,033*
R — —
LT e R

Tablo 6 incelendiginde; TG ve Kolesterol dlgiimlerinin 6n ve son test degerlerinin karsilastiriimasi
sonuglarinda anlamli farkhlik oldugu tespit edilirken (p<0,05); LDL-K ve HDL-K 6lguimlerinin 6n ve son
test degerlerinin karsilastiriimasi sonuclarinda anlamli farklihk olmadigi tespit edilmistir (p>0.05).

Tablo 7: Kadin Bireylerin Serum Elektrolit Diizeylerinin Miidahale Oncesi ve Sonrasi Karsilagtiriimasi

Degiskenler ~ Referans Araliklart  Testler Ortalama Ss t p

Mg (mg/dL) 1828 SQnTTeZ’;t g:gg ;g 1466 171
K (mmoli) >l SQnTTeZ’;t jg; g‘z" 388 706
Ca(mgidL)y 4102 SQnTTeZ’;t g:gg :gg 409,690
TG = e
P(mgidL) 2347 g’gnTTe:;t géi gg 1477 168
clmmoi) **10 S — T —

Tablo 7'ye gore; Mg, K, Ca, Na, P ve Cl dlguimleri 6n ve son test degerlerinin karsilastiriimasi
sonuglarinda anlamli farklilik olmadid1 bulunmustur (p>0,05).

4. Tartigma ve Sonug

Son yillarda bireylerin beslenme aliskanligini degistirme ve fiziksel aktiviteyi artirmaya yonelik mobil
saglik uygulamasi kullanimina karsi ilgisi artmistir [23]. Bu ¢alismanin amaci, yetiskin bireylerde e-
saglik mobil uygulama destekli beslenme ve egzersiz programlarinin viicut kompozisyonu ve bazi kan
parametreleri Gzerine etkisinin incelenmesidir.

Yapilan calismada verilen beslenme ve egzersiz programi 6ncesi ve sonrasinda kadin bireylerin viicut
kompozisyonu o6lciimlerinde istatistiksel olarak anlamh farklihk oldugu bulunmustur. Bireylerin
baslangi¢c vicut agirigina gore agirlik kaybi %6,88'dir. Bireylere uygulanan beslenme ve egzersiz
programiyla fiziksel aktivitenin artirilmasinin bu sonuclar Gzerinde etkili oldugunu dustiinmekteyiz.
Haas ve ark. (2019) fotograf tabanh yemek gunligi, motivasyon, beslenme egitimi ve dizenli geri
bildirime odaklanan diyetisyenlere 6zel bir mobil uygulama Uuzerinden obez bireylerde yaptiklari
caligmada 52 hafta sonra viicut agirhgi (-4,9 kg, p <.001) ve BKIi (-1,8, p <.001) diizeylerinde anlamli
degisim g6zlenmistir. Enerji kisith diyet programi ve fiziksel aktivitenin artirilmasinin ve siirece uyumu
kolaylastirmak icin davranissal stratejilerin uygulanmasinin bu sonuglar Uzerinde etkili oldugu
distnldimektedir [24]. Stephens ve ark. (2017) genc yetiskin bireylerde mobil uygulama {zerinden
saglik profesyonelinin diyet destegi ile yapilan randomize, kontrollii 3 aylik bir calismada midahale
grubunda kontrol grubuna kiyasla viicut agirhginda, BKi ve bel cevresinde anlamli seviyede daha
yuksek bir azalma saptamistir. Geng yetigkin bireylerin viicut agirhdi kaybinda bir mobil uygulama
aracihgi ile bireyin kendi kendini takip etmesi ve bir saglik profesyoneli tarafindan geri bildirim
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almasinin etkili oldugu disuntlmektedir [25]. Hurkmans ve ark. (2018) yaptidi bir calismada yiiz ylze,
mobil uygulama ve kismen yiz yize kismen uygulama destegi ile verilen beslenme ve egzersiz
programini kargilagtirmigtir. 12 haftalik sire boyunca beslenme ve egzersiz programi destegi
verildiginde kontrol grubuna kiyasla tim gruplarda daha yiksek vicut agirligr kaybi tespit etmistir.
Arastirmacilar saglik profesyonelinin kisiye 0zel Onerilerinin ve takibinin enerji alimini azaltmayi,
fiziksel aktiviteyi artirmayi desteklemis olabilecegini bildirmistir [26]. Calismamizdaki e-saghk mobil
uygulama destekli beslenme ve egzersiz programi ile vicut agirhd ve antropometrik dlciimlerdeki
azalmanin literattirdeki online yéntem kullanilan ¢alismalar ile benzer oldugunu sdéyleyebiliriz [25, 27—
29]. Lim ve ark. (2020) yaptigi bir caismada mobil uygulama Uzerinden diyetisyen destegi ile
beslenme ve egzersiz Onerileri verilen grupta kontrol grubuna kiyasla = %5 vicut agirhdr kaybi
oraninin beg kat daha ylksek oldugunu tespit etmigslerdir. Arastirmacilar uygulama Uzerinden
saglanan destegin sirece uyumu kolaylastirdigini 6ne sirmustir [28]. E-Saglik midahalelerinin ilk 6
ay vicut agirhg yonetiminde bir secenek olabilecedi bildiriimektedir. Ancak uzun vadede viicut agirhgi
kontroliini saglama ve vicut agirhdr artisini dnleme etkinligine dair daha fazla calismaya ihtiyac
duyulmaktadir [30]. Godino ve ark. (2016) yapmis oldugu 2 yil takipli sosyal ag ve mobil uygulama
destekli calismada ilk kisa vadede (6 aylik) sirecte bireylerde viicut agirhginda ortalama %5’lik
azalma orani istatistiksel olarak anlamliyken uzun vadede (24 ay) anlaml bir degisim gozlenmemistir.
Bel cevresindeki azalma uzun vadede anlamh dedgildir. Arastirmacilar kullanilan sosyal ve mobil
teknolojilerin geng yetigkinlerin vicut agirhdr ve bel cevresi Uzerindeki etkisinin kalici olmamasinin
sebebi uzun vadede mudahalelere katihmin dismis olmasindan kaynakh oldugunu sdylemislerdir
[31]. Tate ve ark. (2006) yapmis oldugu bir calismada beslenme destedi saghk profesyonelinin geri
bildirimi olan ve yazilim tabanli otomatik geri bildirimi olan iki gruba dahil edilmistir. Uc aylik siirecte 2
grupta benzer oranda vicut agirhdi kaybi saglanirken 6 aylik suregte saglik profesyoneli geri bildirimi
alan grupta anlamh olarak daha yiiksek oldugunu tespit etmiglerdir [32]. Kim ve ark. (2019) yaptigdi
¢alismada android tabanh bir cep telefonu uygulamasi ile bireylerin diyet kaydi, ginlik adim sayisi,
uyku ginligl, subjektif stres miktari, kan basinci ve vicut agirhgini 4 hafta boyunca kaydetmistir.
Kontrol grubuna goére mobil uygulama ve giyilebilir cihaz kullanilan grup ile mobil uygulama kullanilan
grupta vicut agirhd@ anlamli bir sekilde azalmistir. Arastirmacilar bireylere bu sirecte bir kog
tarafindan verilen geri bildirimlerin vicut agirhdi kaybi tzerinde etkili oldugunu distnmektedir [29].
Mazzotti ve ark. (2018) alkolsuz yagli karaciger hastaliyi (NAYKH) olan ve yasam tarzi degisikligi icin
online destek alan bireylerde yiz ylize destek alanlara gore bireylerin %20'sinde %10 agirlik kaybi
hedefine ulagiimigtir. Online gruba dahil olan bireylerdeki artmis fiziksel aktivite ve daha disuk kalori
alimi negatif enerji dengesi olusmasini desteklemistir. Olusan negatif enerji dengesi online destek alan
gruptaki vicut agirhgi kaybinin daha yiiksek olmasinda etkili oldugunu ancak arastirmacilar online
destegin yiz ylze verilen destede gore bir Ustinligunin olmadidini; gruplardaki bireylerin yas ve
cinsiyet kompozisyonundaki farkhliklarin sonucu olabilecegini belirtmistir [33].

Yurutilen arastirmada, kadin bireylerin beslenme ve egzersiz programina tabi tutulmadan 6nce ve
sonra yapilan 6lcimlerde, APG ve insilin dizeylerinde istatistiksel olarak anlamh farkhliklar tespit
edilmistir. Bu farklihklarin, bireylere uygulanan beslenme programiyla birlikte egzersiz programinin
fiziksel aktivite duzeyini artirmasiyla iligkili oldugunu disindyoruz. Web veya cep telefonu tabanh
mudahalelerin  kronik hastalia sahip bireylerin egitim, motivasyon ve izleme faaliyetlerinin
surdurulmesinde etkili bir yontem olabilecegi bildiriimektedir [34—38]. Haas ve ark. (2019) fotograf
tabanli yemek gunlugl, motivasyon, beslenme egditimi ve dizenli geri bildirime odaklanan
diyetisyenlere 6zel bir mobil uygulama tzerinden obez bireylerde yaptiklari ¢alismada 52 hafta sonra
vucut agirligr kaybina ragmen kan sekeri ve insilinde 6nemli bir azalma gorilmemistir. Bazi bireylerde
baslangic degerlerin ideal aralikta olmasi ve orneklemin kugUkligl bu sonuglar Gzerinde etkili
oldugunu belirtmislerdir [24]. Hou ve ark. (2016) tarafindan bir meta-analizde e-saglik midahalelerinin
tip 2 diyabetli hastalarda a¢hk kan sekerini dusirme dahil glisemik kontrolu iyilestirmede etkili oldugu
tespit edilmistir [34]. Oz ydnetim saglayan ya da bir uzman koglugunda e-saglik uygulamalari glisemik
kontroli saglamak icin kullanilabilmektedir. Yoo ve ark. (2009) yaptigi bir calismada Tip 2 diyabet ve
hipertansiyonu olan obez bireylere ¢evrimici bir sistem araciligiyla 12 haftalik destek saglayarak APG
dizeylerinde azalma olmasina ragmen istatistiksel olarak anlamh bir disis olmamigtir. Bireylerin
sistem Uzerinden 6zydnetim saglamasi ve bir saglik profesyonelinin en son verilere gore tavsiyelerinin
hastalarin motivasyonunu arttirdigi bildirilmistir [36]. Huo ve ark. (2019) koroner kalp hastaligi hem de
diyabeti olan 502 hastayi iceren ¢alismada mudahale grubuna olagan bakima ek olarak 6 ay boyunca
haftada 6 kisa mesaj ile glikoz izleme, kan basinci kontrold, ila¢ kullanimi, fiziksel aktivite ve yasam
tarzi hakkinda egitici ve motive edici bilgiler gdnderilmistir. 6 ay sonunda APG dlizeyinde kontrol
grubuna goére daha dusik seviyede oldugu tespit edilmistir. Kisilere godnderilen bilgilendirme
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mesajlarinin kisilerin kulttrlerine uygun olmasi ve uygulanabilir olmasi bu sonuglar Uzerinde etkili
oldugu dusunulmektedir [37].

Yapilan caligmada verilen beslenme ve egzersiz programi 6ncesi ve sonrasinda kadin bireylerin
kreatinin Olcimlerinde istatistiksel olarak anlamh farkhlik olmadidi tespit edilmistir. Katilimcilarin
midahale 6ncesi ve sonrasindaki kreatinin degerlerinin referans araliklarinda oldugu tespit edilmistir.
Yapilan calismada verilen beslenme ve egzersiz programi 6ncesi ve sonrasinda kadin bireylerin GGT
Olciimlerinde istatistiksel olarak anlamh bir farkhlik tespit edilmistir. Ancak, ALT ve AST 6lcimlerinde
istatistiksel olarak anlamh bir farklihk bulunmamistir. Fakat analiz sonucunda anlamh farkhlik
bulunmamis olsa da bu degerlerin hepsinde dusis oldugu gozlenmistir. Lim ve ark. (2020), NAYKH
olan kisilerde bir mobil uygulama kullanarak yasam tarzi midahalesinin 6. ayinda viicut agirhgini, BKi,
ALT, AST ve bel gevresini degerlendirmistir. Calisma, kayith bir hemsireden standart beslenme ve
yasam tarzi tavsiyesi alan bir kontrol grubu ile mobil uygulama kullanan ek bir gruptan olusmaktadir.
Uygulama grubunda bireyler diyetisyen tarafindan diyet ve adim sayilarini artirmalan icin
desteklenmistir. Calismada, viicut agirhdi, BKi, bel cevresi, AST ve ALT degerlerinde anlamli bir
azalma oldugu tespit edilmistir. Arastirmacilar, NAYKH kisilerde karaciger enzimlerindeki dususu
yasam tarzi degisiklikleri ve vicut adirigr kaybi ile aciklamistir [28]. Mazzotti ve ark. (2018) NAYKH
olan kisilerde yasam tarzi degisikligi icin online destek alan bireylerde yiiz ylize destek alan bireylere
gore viicut agirhdi, ALT ve AST degerlerinde disiis saglanmistir. iki grupta da GGT diizeylerinde
anlamh bir degisim godzlenmemistir. Aragstirmacilar aminotransferaz dizeylerindeki distsin vicut
agirhgr kaybi sayesinde karacigerdeki histolojik iyilesme ile iligkili olabilecegine deginmistir [33]. Elde
ettigimiz bulgular ile diger calismalar kiyasladigimizda calismamizda saglikli bireylerin baslangicta
normal duzeyde olan biyokimyasal parametrelere sahip olmasina ragmen beslenme ve egzersiz
programi ile bu parametrelerde olumlu degisimler meydana geldigini séyleyebiliriz.

Arastirmamizda, kadin bireylerin beslenme ve egzersiz programina baslamadan 6nce ve program
sonrasinda yapilan TG ve kolesterol dlgiimlerinde istatistiksel olarak anlamh farkhliklar tespit edilmistir.
Ancak, LDL-K ve HDL-K o&l¢uimlerinde istatistiksel olarak anlamlh bir farkhlik bulunmamistir. Bu
bulgular, uygulanan beslenme ve egzersiz programinin TG ve kolesterol seviyelerini olumlu yénde
etkiledigini disundurmektedir. Ancak, LDL-K ve HDL-K dl¢timlerindeki degdisimin istatistiksel olarak
anlamli olmamasina ragmen, beslenme ve egzersiz programinin bu lipid profillerini etkileme
potansiyeli oldugu dusunudlmektedir, ayrica bu sonuclarin daha genis katihmh calismalar ve uzun
vadeli izlemlerle takip edilmesi gerektigini disinmekteyiz. Haas ve ark. (2019) fotograf tabanli yemek
gunligl, motivasyon, beslenme egitimi ve dizenli geri bildirime odaklanan diyetisyenlere 6zel bir
mobil uygulama Uzerinden obez bireylerde yaptiklarn calismada 52 hafta sonra viicut agirligi kaybina
ragmen TG ve HDL-K kolesterolde 6nemli bir azalma gorulmemistir. Bazi bireylerde baslangi¢
degerlerinin ideal aralikta olmasi ve 6rneklemin kugukligunin bu sonuclar Uzerinde etkili oldugu
distnllmektedir [24]. Yoo ve ark. (2009) yaptid bir calismada Tip 2 diyabet ve hipertansiyonu olan
obez bireylere c¢evrimici bir sistem aracihdiyla 12 haftalik destek saglayarak total kolesterol, TG ve
LDL-K duzeylerinde iyilesme tespit etmiglerdir. Bireylerin sistem Uzerinden 6zy6netim saglamasi ve bir
saglik profesyonelinin en son verilere gore tavsiyelerinin hastalarin motivasyonunu arttirdigi
bildirilmistir [36]. Quinn ve ark. (2011) mobil diyabet yonetim yazihmi ile kocluk destedi ve otomatik
egitici ve bilgilendirici mesajlar alan bireylerde ortalama LDL-K ve TG dizeylerinde bir azalma olsa da
istatiksel olarak anlamh bulunmamistir. Bireylerin baslangic degerlerinin ¢ok yiiksek olmamasi bu
sonug uzerinde etkili oldugunu belirtmiglerdir [38].

Yapilan ¢alismada verilen beslenme ve egzersiz programi 6ncesi ve sonrasinda kadin bireylerin Mg,
K, Ca, Na, P ve CI dlgumlerinin istatistiksel olarak anlamli farklihk olmadigi tespit edilmistir. Bu
bulgular, verilen egzersiz ve beslenme programinin serum elektrolit diizeylerinin korunmasina olumlu
bir etkisi oldugunu gostermektedir. E-saglik mobil uygulamalari ile uygulanan beslenme ve egzersiz
programlarinin serum elektrolitleri Gzerindeki etkisi literatirde kapsaml bir sekilde incelenmemis olsa
da ilgili calismalar elektrolit dengesi Gzerinde bir etkiye sahip olabilecedini disundirmektedir [39, 40].
Humalda ve ark. (2020) kronik bdbrek hastaligina sahip bireylerde yapilan bir calismada web tabanli
bir mudahale yoluyla uygulanan diyet sodyum kisitlamasinin sodyum atilimini azalttigi ve kan
basincini dengeledigi gosterilmistir. Bu popllasyonda beslenme aligkanliklarini iyilestirmek icin web
tabanh yaklasimlarin  kullaniminin  potansiyel olarak fayda saglayabilecedi sdylemiglerdir.
Arastirmacilar uygulanan programin saglam bir teorik cerceveye dayanmasi ve projenin multidisipliner
olarak planlanmasi bu sonuclar tzerinde etkili oldugunu belirtmistir [39]. Naseri-Salahshour ve ark.
(2020) hemodiyaliz hastalarinda yaptiklar bir calismada hastalara dort hafta sireyle verilen online
saglikli beslenme egitiminin serum Na, K, P, Ca ve Mg seviyeleri lizerine etkisini incelemistir. Kontrol
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grubuna gore egitim alan grupta Na, K, P ve Mg seviyeleri kontrol grubundan 6nemli dlgude
dismustur. Serum Ca seviyesinde iki grup arasinda anlamli bir farklilik gdzlenmemigtir. Verilen online
egitimin daha pratik ve ulasilabilir olmasi; hastalarin farkindaligini artirmasi elektrolit seviyelerindeki
olumlu degisimi a¢iklayabilecegini belirtmiglerdir [40].

Sonug olarak, calismamizda katilimcilara verilen beslenme ve egzersiz programinin vicut agirhgi
kaybi, antropometrik 6lcimler ve bazi kan parametreleri Gizerinde etkili oldugu tespit edilmistir. Bu
dogrultuda, e-saglik mobil uygulamalari ile verilen beslenme ve egzersiz programinin bireylerin saghkli
yasam tarzi aligkanliklarini benimsemesi ve sirdirmesi icin énemli bir ara¢ oldugunu séyleyebiliriz.
Yapilan calismanin sonuclarina gére, gelecekte yapilacak olan calismalar icin de énemli bir rehber
niteliginde olacagini dusiinmekteyiz.

Oneriler;

E-saghik mobil uygulama kullanicilarinin ne kadar sireyle ve ne siklikla bu uygulamalari kullandigi,
hangi programlardan en ¢ok faydalandiklari ve uygulamalarin uzun vadede etki diizeyi gibi konularin
daha fazla arastirilmasini 6nermekteyiz.

Ayrica, farkh yas, cinsiyet, yasam tarzi ve cografi konumlarda yasayan bireylerin e-saglik mobil
uygulamalarindan nasil etkilendiginin de arastirilabilecegini disinmekteyiz. Bu calismalar, bu tar
uygulamalarin daha spesifik ve Kkisisellestiriimis bir yaklasimla kullanicilara daha fazla fayda
saglayabilecedi konusunda yol gosterici olacagini disinmekteyiz.

E-saglik mobil uygulamalarinin saglikli yagsam tarzi hedeflerine ulasmada énemli bir arag¢ olabilecegini

dustnmekteyiz. Ancak, bu uygulamalarin etkisinin daha iyi anlagiimasi icin gelecekte daha fazla
arastirma yapilmasini ve farkli parametrelere de bakilmasini dnermekteyiz.
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ABSTRACT

Objective: This study aimed to comparison of vertebral fractal dimension (FD) values among smoker and
non-smoker males.

Material and Methods: Cone-beam computed tomography (CBCT) images of 144 male patients were
evaluated, 72 smokers constituted the study group, while 72 non-smokers formed the healthy control
group in this study. In all CBCT images, the region of interest (ROI) assessing the second cervical vertebra
(C2) was chosen as a 45x45 pixel size for ROI-v with reference to the coronal view of C2.

Results: While the mean FD value of ROI-v in the smoker group was 1.118+0.85, the mean FD value of
ROI-v in the non-smoker group was 1.221+1.12. This difference between ROI-v values is also statistically
significant (p < 0.05).

Conclusion: Fractal analysis of cervical vertebrae may help to evaluate osteoporotic changes in smoker
males.
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OZET

Amagc: Bu calismada, sigara icen ve icmeyen erkeklerde vertebral fraktal boyut (FB) degerlerinin
karsilastiriimasi amagclandi.

Gere¢ ve YoOntemler: Bu calismada 144 erkek hastanin konik isinli bilgisayarli tomografi (KIBT)
goruntuleri degerlendirilmig, sigara icen 72 kisi calisma grubunu, sigara icmeyen 72 kisi ise saglikli
kontrol grubunu olusturmustur. Tim KIBT gérintilerinde, ikinci servikal vertabrayr (C2) degerlendiren
ilgi alani (region of interest) (ROI), C2'nin koronal gérinumu referans alinarak ROI-v igin 45x45 piksel
boyutu olarak segildi.

Bulgular: Sigara igen grupta ROI-v'nin ortalama FB degeri 1,118+0,85 iken, sigara icmeyen grupta
ROI-v'nin ortalama FB degeri 1,221+1,12 idi. ROI-v degerleri arasinda bulunan fark istatistiksel agidan
anlamlidir. (p < 0.05)

Sonug: Servikal omurlarin fraktal analizi, sigara icen erkeklerde osteoporotik degisikliklerin
degerlendiriimesine yardimci olabilir.

Anahtar Kelimeler: Sigara, fraktal analiz, konik 1sinl bilgisayarli tomografi, servikal vertebra
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1. Introduction

Cigarette smoking is common around the world, despite the large number of deterrent measures that
have been put in place for many years [1]. It has been reported that tobacco consumption causes the
death of approximately 7 million people worldwide [2]. In addition to, cigarette smoking is the most
common form of tobacco consumption [3]. There is a relationship between smoking and
cardiovascular diseases, certain types of tumors, chronic obstructive pulmonary diseases,
osteoporosis [1, 4].

Osteoporosis is a disease of skeletal system in which there is an imbalance in bone remodeling and
an increased the risk of fracture [5]. Fragility fractures, which occur due to mechanical forces as a
result of low-level trauma that would not normally result in a fracture, are a clinical consequence of
osteoporosis [6]. Osteoporosis is an important public health problem due to socioeconomic reasons
caused by fragility fractures [7]. There are more than 200 million osteoporosis patients when the
literature is reviewed [8]. Osteoporosis is categorized into two main groups as primary and secondary.
Postmenopausal and senile osteoporosis are the most common clinical forms and are primary causes
[9, 10]. Secondary osteoporosis develops due to some genetic diseases, malabsorption, rheumatic
diseases, smoking, use of some drugs [11, 12]. Recent research has shown that smoking has
devastating effects on bone mass. This effect is due to the toxic effect on osteoblasts and increased
bone destruction by osteoclasts [13, 14]. Males tend to smoke at higher rates than females [15]. In
studies, secondary osteoporosis was found to be more common in males [16, 17] and one study
concluded that although some progress has been made in recognizing osteoporosis in males, more
studies are needed [18].

Osteoporosis is associated with poor bone strength, and bone strength is determined by features such
as bone mineral density (BMD), bone microstructure, geometry and quality. BMD is decreased, bone
microarchitecture is deteriorated in osteoporosis. DEXA, based on BMD measurement, is considered
the gold standard method for identifying and assessing osteoporosis, but its availability and
effectiveness in detecting changing bone quality are limited [7, 19, 20]. Since fragility fractures may
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occur in patients defined as normal BMD or osteopenic according to DEXA, auxiliary techniques are
needed to determine differences in bone microstructure [21]. One of the most significant component
creating to bone strength is its complex structure [22]. Fractal analysis (FA) is a mathematical method
used to identify complex structures and shapes quantitatively and is signifyed numerically as fractal
dimension (FD) [23]. Trabecular bone demonstrates fractal features such as complexity, and
characteristic length due to its natural architecture. Thus, FA may be used to define the complex
structure of trabecular bone [24].

Authors have reported that texture analysis and gray values of radiographic images may be
associated with bone microarchitecture [25, 26]. Cone-beam computed tomography (CBCT), in which
three-dimensional images are obtained, has an important place in the detection of pathological
structures in the maxillofacial region, examination of the temporomandibular joint, evaluation of implant
placement areas and in many areas of dentistry. Conventional radiographic projections, such as
panoramic and periapical radiography, provide two-dimensional representations of superimposed
structures attenuating an X-ray within a limited field of view. These inherent limitations can manifest as
blurring and distortion of bony anatomy, hindering detailed visualization. Conversely, CBCT and micro-
computed tomography (micro-CT) offer superior three-dimensional visualization of hard tissues due to
their high spatial resolution [27]. Three-dimensional and high-resolution imaging modalities, offer a
significant advantage in facilitating the accurate assessment of bone quality [28]. When studies in
literature are reviewed, effect of tobacco use on mandibular bone has been evaluated using FA on
panoramic radiography [4]. As far as we know, there is no study evaluating the effect of smoking on
bone using FA on CBCT scans. This study hypothesized that the microarchitecture of vertebrae would
differ between smoker males and non-smoker males. This study aims to comparatively evaluate
cervical vertebral trabecular bone structure using FA on CBCT scans in smoker males and non-
smoker males.

2. Material and Method

Study Groups

This study was approved by the Ankara Medipol University Non-Invasive Clinical Research Ethics
Committee (Protocol No: 111). CBCT images in the archive of Ankara Medipol University Faculty of
Dentistry, Department of Dentomaxillofacial Radiology were retrospectively analyzed. In our study,
CBCT images of 144 patients were evaluated. 72 smokers constituted the study group, while 72 non-
smokers formed the healthy control group. Ages of patients in both groups were 18 years or older and
consisted of male patients only. Patients with systemic or chronic diseases, drug intake affecting bone
metabolism, and a history of radiotherapy and chemotherapy were not included in this study.

Image Analysis and CBCT Scans

All assessments were performed by two dentomaxillofacial radiologists, one with seven (AA) and the
other with five years of experience (EMAO). When there was disagreement between the observers,
consensus was reached through discussion. For inter-observer calibration and reliability of the
evaluations, 20% of the images were reviewed by the same observers two weeks after the initial
evaluation.

In this study, images obtained from Castellini X-Radius Trio Plus 3D (ltaly) CBCT device at 90 kVp,
8mA parameters were used. The slice thickness of the images was 1 mm, voxel size was 0.2 mm?,
and field of view was 16x18 cm.

Fractal Analysis
In all CBCT images, region of interest (ROI) assessing C2 was chosen as a 45x45 pixel size for ROI-v

with reference to coronal view of C2. This ROI-v was determined by centering C2 using sagittal
(Figure 1A), axial (Figure 1B), and coronal (Figure 1C) planes.
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Figure 1: Second cervical vertebra

(C2); Its position is shown on axial (A), sagittal (B), and coronal (C) CBCT images. The determination of region of
interest (ROI) in the coronal CBCT (C) image is demonstrated.

FD was calculated by box counting method using ImageJ version 15.2 (National Institutes of Health,
Bethesda, MD, USA) program on it. Once ROI was selected, image was duplicated (Figure 2a).
Gaussian filter was implemented on image to render blurred effect (Figure 2b). The resultant blurred
image was later extracted from original image (Figure 2c). To develop specific features with differing
brightness levels, such as trabeculae and bone marrow, an image was obtained by adding 128 gray
values at each pixel position (Figure 2d). By implementing a brightness threshold of 128, the image
was subsequently transformed into binary format (Figure 2e). To minimize noise, binary image was
processed by erosion and dilation (Figure 2f, 2g). The image was further inverted, showing trabecular
zones in black and bone marrow in white (Figure 2h). Lastly, image was submitted to skeletonization
process that progressively removal pixels until only central pixel line remained (Figure 2i). The
software used box counting algorithm that divided image into squares of 2, 3, 4, 6, 8, 12, 16, 32 and
64 pixels (Figure 2). The number of frames containing trabeculae and total number of frames were
computed for each pixel size.
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Figure 2: Fractal analysis methods

a. Selected ROI-v and duplicated, b. Gaussian filter, c. Subtraction, d. Addition of 128 pixels, e. Binarization, f.
Erosion, g. Dilation, h. Inverted version, i. Skeletonization.

Their values were plotted on a logarithmic scale graph. The slope of line connecting plotted points on
the chart supplied FD value.

Statistical Analyses

Data were analyzed using SPSS 22.0 (IBM Corp., New York). The Kolmogorov Smirnov test was
performed to determine whether the study group was normally distributed, and it was determined that
the data were normally distributed. The t-test was used to compare the mean FDs between the two
groups. Results were reported as mean + standard deviations and p < 0.05 was considered
statistically significant.
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3. Results

We found a high correlation (0.88-0.95) between repeated FD measurements, which implies a reliable
inter-rater reliability of the measurements. The study included smoker males and non-smoker males
aged 18-78 years. The mean ages of the smokers and non-smokers groups were 43.23 + 16.39 and
42.53 + 15.89, respectively. While the mean FD value of ROI-v in the smoker group was 1.118+0.85,
the mean FD value of ROI-v in the non-smoker group was 1.221+1.12. This difference between ROI-v
values is also statistically significant. (p < 0.05) (Table 1).

Table 1. Comparison of mean and standard deviation of variable among the groups

Smoker Group Non-smoker Group P
MeanzS.D. Min.-Max. MeanzS.D. Min.-Max.
ROI-v 1.118+0.85 0.852-1.273 1.221+1.12 0.996-1.472 0.004*

4. Discussion and Conclusion

In this study, vertebral FD on CBCT scans of smoker males were compared with non-smoker males.
Vertebral measurements differed significantly between smoker males and non-smoker males. The
mean FD values were found to be lower in smoker males. Previous studies examining the effect of
drugs on the mandible bone considered low FD values as an indicator of osteoporotic changes [29,
30]. In the study of Basavarajappa et al. [4] using panoramic radiography images, lacunarity and FD of
mandibular bone were evaluated in tobacco users and smokers. It was determined that FD decreased
significantly in tobacco users and smokers. They interpreted this result of the study as meaning that
the study groups had a less complex trabecular bone structure than healthy controls. In our study, we
interpreted low values of FD at the vertebra as osteoporotic alterations in trabecular bone during
smoking.

Smoking is associated with osteoporosis as well as with many other diseases [31]. Hou et al. [32]
found that smoking was relationed with the prevalence of osteoporosis or osteopenia in their cross-
sectional study. How smoking affects the skeletal system has not been fully resolved [31]. The effects
of smoking on bone metabolism may result from indirect effects on weight, oxidative stress, hormone
levels and/or direct effects on osteogenesis, such as collagen metabolism, the RANK-RANKL-OPG
system, and bone angiogenesis [33].

FA is a mathematical procedure that provides the quantitative description of complex shapes and
structures that cannot be defined by integral dimension and it is expressed numerically by the FD [23].
FD can be used to distinguish between normal bone density and osteoporotic changes [34]. There are
different opinions about the relationship between FD and the complexity of the trabecular bone. While
some studies [35, 36] have determined that the FD value increases as a result of osteoporotic
changes, in some studies [4, 7, 37], it has been found that the FD value decreases in accordance with
our study. Inconsistencies in reported FD values can be ascribed to a multitude of influencing factors.
These factors encompass technical considerations such as exposure duration and image resolution,
inherent anatomical variations within the sample population, the specific methodology employed for
FA, and the diverse algorithms utilized for FD calculation [4, 38]. Therefore, further studies can be
conducted in which standardization procedures are determined and strictly followed.

When the literature was evaluated, it was determined that there are many studies [37, 39] using FA on
dental radiographs. In their study, Korkmaz et al. [37] determined that FA can be utilized on panoramic
radiographs to define osteoporotic differences in the bones of individuals with vitamin D deficiency.
Gulec et al. [39] in their study on panoramic radiographs, concluded that FA may be a suitable
technique for distinguishing trabecular changes in the condyle of individuals with bruxism.

CBCT images of 51 patients diagnosed with osteoporosis according to DEXA and 52 patients with
normal BMD (control group) were evaluated by Carvalho et al. [7]. FD values obtained from cervical
vertebra and mandible were compared between the two groups. In the study group, FD values at the
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mandibular region were lower than in the control group, but the FD values at the vertebral bone did not
differ significantly between the groups. The study concluded that FD at the vertebral region is not
useful for referring women to be evaluated for osteoporosis. In this study, it was concluded that FD at
the vertebral region may be useful in evaluating trabecular differences in smoker males. There are
different opinions between our study and other study regarding the evaluation of the vertebral region
using FA. A study using CBCT images revealed that change in voxel size significantly changes FD
values. Larger voxel sizes were associated with lower FD values [40]. The voxel size in our study is
different from the voxel size of the other study, and the inconsistency between the studies may be due
to the situation.

Shrout et al. [41] suggested that FD calculations are insensitive to changes in film exposure, image
alignment, and selected region of interest (ROI). In their other two studies, Shrout et al. [42, 43] stated
a dependence of FD values on shape, size, and location of the ROI. In other study [44] and in the
study conducted by Koh et al. [38] using panoramic images to predict age-related osteoporosis in
postmenopausal women, the size and location of the ROI did not affect FD values. There is no similar
study that can compare ROI features with our study. Therefore, further studies can be conducted on
this subject.

In their meta-analysis, Ward et al. [45] found that smoking increases the risk of fracture more in men
than in women. They speculated that this result might be due to the dose-dependent effect of smoking
on bone loss. The duration and frequency of smoking were not evaluated in our study, which is among
the limitations of our study. Also, our study had a small sample group. Further studies can be
conducted in which fractal dimension analysis is performed using CBCT images, with a larger sample
group, and the duration and frequency of smoking are also evaluated.

This study found that values of FD at the vertebra on CBCT scans decreased in smoker males and the
low values of FD at the vertebra were concluded to indicate osteoporotic changes in the trabecular
bone during smoking. Therefore, according to the results of our study, fractal analysis of cervical
vertebrae may help to evaluate osteoporotic changes in smoker males.
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OZET

Calismanin amaci ege bolgesindeki elit erkek judo sporcularinin spor sakathk bdélgeleri ve yaralanma
turlerinin degerlendiriimesidir. Bu ¢alismaya 155 erkek judo sporcusu katilmistir. Calismaya katilan erkek
judo sporcularinin yaglarinin ortalamasi 21.23+2.25 yil, boylarinin ortalamasi 171.59+20.94 cm. ve
kilolarinin ortalamasi 69.45+12.13 kg. olarak tespit edilmistir. Calismada veri toplama yontemi olarak
arastirma grubunun demografik bilgilerini iceren kisisel bilgi formu kullaniimistir. Arastirma grubundaki
judo sporcularinin sakatliklarinin degerlendirmesinde iskandinav Kas-iskelet Sistemi Anketi (The Nordic
Musculoskeletal Questionnaire-NMQ) kullaniimigtir. Anket 15 c¢oktan se¢meli, 46 acilir menl ve 6 kisa
yanit olmak lzere 67 soru igcermektedir. Anket sorularinda sporcularin viicutlari dokuz bélgeye (boyun,
omuz, dirsek, el-el bilegi, sirt, bel, kalca-uyluk, diz, ayak-ayak bilegi) ayrilmis ve bu dokuz bdlge icin
sorular ayri ayri sorulmustur. Anket sporcularin, son bir yildaki sakatliklarin prevalansi ve sonucu ile ilgili
guvenilir bilgi saglamaktadir. Anket google form uzerinden olusturulmus ve katilimcilarin gonullalik
esasina gore doldurulmustur. Verilerin degerlendiriimesinde istatistik paket programi kullaniimigtir.
Sonuglar frekans, yuzde dagihmi ve ki-kare testleri ile degerlendirilmistir. Anlamhhk duzeyi “p>0,05"
olarak kabul edilmistir. Sonug¢ olarak, judo brangi sporcularinin genellikle antrenmanlar esnasinda olmak
lzere sakatlanma ve yaralanma boélgeleri bel, diz ve ayak-ayak bilegi bolgelerinde gerceklestigi
gorulmektedir. Bu sakatlanma ve yaralanma bdlgelerinde ise sporcularin genellikle zorlanma, burkulma
ve diger yaralanma turlerinde rahatsizliklar yasadiklar tespit edilmistir. Sporcular yasamis olduklar
sakatliklar sonrasinda bir saglik kurulusuna bagvurarak tedavi almayi tercih etmektedirler. Sporcularin
judo brangi ile amator olarak ilgilenirken, profesyonel seviyede judo brangi ile ugrasmaya devam etmeleri,
sakatlanma ve yaralanma riskleri agisindan biyik énem arz etmedigi dustnilmektedir.
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ABSTRACT

The aim of the study is to evaluate sports injury areas and injury types of elite male judo athletes in the
Aegean region. 155 male judo athletes participated in this study. The average age of the male judo athletes
participating in the study is 21.23+2.25 years and the average height is 171.59+20.94 cm. and the average
weight is 69.45+12.13 kg. It was determined as. A personal information form containing the demographic
information of the research group was used as the data collection method in the study. The Nordic
Musculoskeletal Questionnaire (NMQ) was used to evaluate the injuries of the judo athletes in the research
group. The survey contains 67 questions, including 15 multiple choice, 46 drop-down and 6 short answer
guestions. In the survey questions, the athletes' bodies were divided into nine regions (neck, shoulder, elbow,
hand-wrist, back, waist, hip-thigh, knee, foot-ankle) and questions were asked separately for these nine
regions. The survey provides reliable information about the prevalence and outcome of athletes' injuries in the
last year. The survey was created via Google form and filled in on a voluntary basis by the participants. A
statistical package program was used to evaluate the data. The results were evaluated with frequency,
percentage distribution and chi-square tests. The significance level was accepted as "0.05". As a result, it is
seen that judo branch athletes generally suffer injuries in the waist, knee and foot-ankle regions during
training. It has been determined that athletes generally experience strains, sprains and other types of injuries
in these injury and injury areas. Athletes prefer to seek treatment by applying to a health institution after their
injuries. It is thought that it is not of great importance for athletes to continue to engage in judo at the
professional level while they are interested in judo as amateurs, in terms of injury and injury risks.

Keywords: Judo, Sports Disabilities, Injury
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1. Girig

Spor artik cok fazla brangta uygulama alanina ve dalina sahip, profesyonel ve amatétr olarak kapsamli
bir sekilde yapilan is haline geldigi bilinmektedir. Spor, kisilerin sosyal, kiltirel ve ekonomik
kalkinmalarindaki ana maddelerin ve kisilerin beden ile ruh saghgini korumak ve gelistirmek agisindan
insan hayatinda o6nemli bir yere sahiptir. Ayni zamanda sporun insanin Kkisilik ve karakter
olusumundaki cesitli 6zelliklerin kazaniminda ve gelisiminde de ayr bir etkisi bulunmaktadir. Spor
bireylere bilgi, beceri ve yetenek kazandirirken, bireyin ¢evreyle olan uyumu, Kisiler, toplumlar ve hatta
uluslararasi iligkiler yonunden dayanismayi, kaynasmayi ve basariyi etkilemektedir. Spor kiginin
fiziksel olarak yapmis oldugu spor bransindaki miicadele gicini arttirarak, branga 6zgu belli kurallar
cercevesinde rekabet dlguleri sinirinda micadele etme, yapilan bransa heyecan duyma ve yarisma
performansini yikselterek rakibe Ustin gelme amaciyla yapilan faaliyetlerin timudur. Bunlara ek
olarak spor, bireyin yeteneklerini gelistirerek belli kurallar cercevesinde arach ya da aracgsiz, toplu
olarak veya bireysel sekilde bos zaman faaliyetlerini kapsayan ve profesyonel bir sekilde meslek
haline getirilebilen bir olgudur [1].

Bu olgulari icinde barindiran spor branglarindan biri olan judo da her spor bransinda oldugu gibi basari
odakh, karmasik yetenekler ve teknik-taktikle birlikte mikemmellik gerektiren, aktif ve yuksek
yogunluklu araliklarla uygulanan hareketleri iceren bir spor bransidir. Judo maclarinda sporcular her
mag¢ icinde fazla sayida hareket uygulamak zorunda kaldiklari icin, sporcular igin her bir magin
performans olarak fiziksel beklentileri de yuksek seviyelerdedir [2]. Sporcularin judo da kullanmis
olduklari enerji metabolizmasi ise, agirlikh olarak anaerobik enerji metabolizmasi ve anaerobik glikoliz
metabolizmasidir [3]. Judo maglarinda sporcunun siirekli degiskenlik gésteren kosullarda, hizli bir
sekilde algilama ve hareket etmesi acisindan ¢ozimleyici islev yeteneklerinin gelistiriimesi gereken
onemli 6zelliklerden birisidir. Karmasik bir mac¢ esnasinda sporcularin verecekleri kararlar, o
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sporcularin dig uyaranlari algilama yeteneklerine bagl olarak degiskenlik gésterebilir. Sporcularin hizh
dustinme ve karar verme seviyeleri, karsisindaki sporcunun taktiksel bir hareketine kargi 6nlem almasi
ya da énlemesi, o sporcunun bagarili bir performans gostermesi agisindan énemli bir etkendir [4].

Spor sakatliklari genel olarak, bir sportif aktivite sirasinda viicudun timinin veya bir bélimundeki
dokularin, karsilayamayacagi bir direncle karsi karsiya gelmesi sonucunda olusan biitiin hasarlara
verilen genel bir tanimlamadir. Bu hasarlar ginlik yasantimizda da olusabilecegi gibi antrenman ve
miisabaka sirasinda da gorilebilir [5]. Spor sakatliklari sporcularin kendi bireysel faktorler ve cevresel
faktorler olarak da gruba ayirmak mumkundir. Yas, cinsiyet, eklem kisithdi, anatomik bozukluklar,
onceden gecirilmis yaralanmalar, yetersiz antrenman ve esneklik yetersizligi, gereginden fazla
yiklenme ve beslenme bozukluklari, uyku diizeni bozuklugu, yetersiz vicut hazirligi, bransa 6zgi
teknigin yanhs yapilmasi, psikolojik gibi bu bireysel faktérler sporcuya ait olan spor sakatlanmalarinin
%40'ini igerir [6]. Cevresel faktorler arasinda ise; spor yapilan zemin ve alanlar, kullanilan
ekipmanlar, i1s1, mevsimler, hava kosullari, miisabaka yonetimi, yanhs antrenman teknigi, egitimcilerin
yanhg yénlendirmesi gibi faktorlerdir [7,8].

Judo sporunda genel olarak yaralanmalarin %85’inin mag¢ sirasinda iki sporcunun da ayakta durur
pozisyondayken rakibine karsi ilk atak yaptigi esnada gerceklestirdigi kavrama kuvvetinin etkisiyle
birlikte, rakibini yere dusturdiginde zemin ile rakibinin vicut agirligi arasindaki etkilesimden
kaynaklanmaktadir [9,10]. Buna ek olarak, uygulanan kavrama hareketinin, sporcunun ellerinin ve

parmaklarinin sakatlanmasina da sebep oldugu bilinmektedir [10]. Mag sirasindaki sporcularin
uygulamig olduklari rakibini firlatiima taktiklerinin bazilari, siddetli ve yaralayici seviyede oldugundan,
yaralanma ve sakatlanmalarin %70'ine sebebiyet verdigi bildirilmektedir [11].

Bu bilgiler dogrultusunda, calismamizda ege bolgesindeki elit erkek judo sporcularinin spor sakatliklari
ve yaralanma bdlgeleri ile turlerinin degerlendiriimesi amaclanmaktadir.

2. Materyal ve Metot

Arastirma grubu, amach Ornekleme yontemlerinden olan “kolay ulasilabilir durum 6rneklemesi”
ybntemine gore belirlenmistir. Arastirma, yaslari 18-25 arasinda degisen Ege bdlgesindeki elit erkek
judo sporcularinin, spor sakatlanma boélgelerini ve yaralanma tirlerini degerlendirmek amaciyla
yapilmistir.

Arastirmanin Evren ve Orneklemi

Arastirmanin evrenini, Ege bélgesindeki izmir, Manisa, Kiitahya ve Denizli illerindeki kuliiplerde aktif
olarak judo sporu yapan elit erkek judo sporculari olusturmaktadir. Arastirmanin 6rneklem grubunu ise
Ege bolgesindeki bu dort ilde bulunan kullplerde aktif olarak judo sporu yapan, yaslari 18-25 arasinda
degdisen 155 elit erkek sporcu olusturmaktadir.

Arastirmanin Sinirhiliklari

Arastirma Ege bolgesinde bulunan izmir, Manisa, Kitahya ve Denizli illerindeki kuliiplerde aktif olarak
judo sporu yapan, yaslari 18-25 arasinda olan elit erkek judo sporculari ile sinirlandiriimistir.

Veri Toplama Aragclari

Arastirma grubuna, cinsiyet, yas, boy, kilo ve spor yasi demografik bilgilerini iceren kisisel bilgi formu
kullaniimistir.

Arastirma grubundaki elit judo sporcularinin sakatliklarinin degerlendirmesinde uluslararasi ¢calismalar
ile Turkiye'de yapilan bircok arastirmada kullanilan standardize edilmis [12,13,14], guvenilirlik
gecerliligi kanitlanmis [15] ve Tiirkge olarak uyarlanmis [16] iskandinav Kas-iskelet Sistemi Anketi
(The Nordic Musculoskeletal Questionnaire-NMQ) kullaniimistir. Anket 15 ¢oktan secmeli, 46 acilir
meni ve 6 kisa yanit olmak lzere 67 soru icermektedir. Anket sorularinda sporcularin viicutlari dokuz
bélgeye (boyun, omuz, dirsek, el-el biledi, sirt, bel, kalca-uyluk, diz, ayak-ayak bilegdi) ayrilmis ve bu
dokuz bolge icin sorular ayri ayri sorulmustur. Anket sporcularin, son bir yildaki sakatliklarin
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prevalansi ve sonucu ile ilgili giivenilir bilgi saglamaktadir. Anket google form zerinden olusturulmus
ve katilimcilarin gonllilik esasina gore doldurulmustur.

Caligmanin Etik Yonu

Calismaya baglamadan o6nce Siileyman Demirel Universitesi Saghk Bilimleri Etik Kurulu'nun
07.11.2023 tarihli ve 69/17 sayil karari ile etk izin ahinmigtir. Calisma grubuna arastirmanin amaci
hakkinda bilgi verilerek onamlari alinmistir.

Verilerin Analiz

Verilerin dederlendiriimesinde SPSS 18 istatistik paket programi kullaniimistir. Sporculardan toplanan
sakathk anketi verileri 6ncelikle SPSS 18 istatistik programina aktariimis ve daha sonra sporcular
tarafindan dogru doldurulmamis anket verileri ayiklanarak degerlendirme disi birakiimistir.
Sporculardan toplanan anket veri sonuclarina gére sporcularin demografik bilgileri tablo seklinde
sunulmustur. Sporcularin yaralanma tdrlerinin vicut bodlgelerine goére goérilme sikliklari ve toplam
yaralanma sikliklari frekans, yizde dagilim degerleri analiz edilerek tablo seklinde sunulmustur.
Sporcularin yaralanmalarinin meydana gelme zamani sikliklari ve oranlar frekans, yuzde dagihm
degerleri analiz edilerek tablo seklinde sunulmustur. Sporcularin yaralanma nedeni ile saglik
kuruluglarina basvurma sikliklari ve oranlari frekans, yluzde dagihm degerleri analiz edilerek tablo
seklinde sunulmustur. Son olarak sporcularin spor yasl degiskenine gore vicut bdlgelerinde
yaralanma sikhklarinin degerlendirmesi ki-kare testi ile analiz edilerek tablo seklinde sunulmustur.
Anlamlilik duzeyi “p>0,05" olarak kabul edilmistir.

3. Bulgular

Calismanin bu béliminde sporcularin demografik bilgileri, judo sporunda kargilastiklari spor
sakatliklari ile yaralanma bolgeleri ve tirleri, yaralanma nedeni ile saglik kuruluslarina bagvurma
sikliklari, yaralanmalarinin meydana gelme zamani ve sporcularin spor yasina goére vicut
bolgelerindeki yaralanma sikliklari tablolar seklinde verilmektedir.

Tablo 1: Judo sporcularinin demografik bilgileri

Cinsiyet n Yas Boy Kilo
Erkek 155 21.23+2.25 171.59+20.94 69.45+12.13

Tablo 2: Yaralanma turlerinin vicut bdlgelerine gore gorilme sikliklari ve toplam yaralanma sikligina
gOre oranlari

Ezik- L Kas - .

Bere Zorlanma | Yuzilme Agrisi Kas Yirtigl Burkulma | Diger Toplam
VL.].CUt . n| % n % n % n| % n % | n % n| % n %
Bolgeleri
Boyun 1525 6 |316| O |00|5/263| 0| 00| 1| 525 |6|316]|19]100,0
Omuz 0/ 00| 13 |448| 0O |0,0/3/10,35] 7 |24,15| 0 | 0,0 |6]20,7|29]100,0
Dirsek 1/715| 7 |500| O |0,0|1|715| 1 |715| 0| 0,0 |4/2855|14]100,0
El-El Bilegi | 1| 33 | 8 |267| 1 |33]|0[00 | 2| 6,7 12| 40,0 |6]20,0|30 |100,0
Sirt 0j00| 5 |154| O |0,0/19/594| 0|00 | 1| 31 |7|219]|32]100,0
Bel 1]2,75| 11 [29,75| 0 |0,0|12{324| 0 | 0,0 | O | 0,0 |13|35,1|37]100,0
Kalca 3]18,75| 3 |18,75] O |0,0/0]| 0,0 | 3 |18,75| O | 0,0 |7 43,7516 |100,0
Diz 2148 ] 19 |[452] 0 |00|3]|71 ] 0|00 | 2| 48 |16/38,1|42]100,0
gi};gg;Ayak 21445| 3 |667| 0 |00|1|222| 3 |6,67|24]53,33 |12[26,66| 45 | 100,0
Toplam 114,16 | 75 |28,40| 1 |0,37|44(16,66| 16 | 6,06 | 40 | 15,15 |77|29,16|264| 100,0

Tablo 2 incelendiginde, bel bélgesi yaralanmalarinin en fazla (n=11) zorlanma ve diger yaralanma
(n=13) turinde ve toplam bel bélgesi yaralanmalarinin zorlanma %29,75’ini ve diger yaralanmalar
%35,1'ini olustururken, diz bolgesi yaralanmalarinin en fazla zorlanma (n=19) ve diger yaralanma
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(n=16) tlrinde ve toplam diz bélgesi yaralanmalarinin zorlanma %45,2'sini ve dier yaralanmalar
%38,L'ini olusturmaktadir. Tum sakatlanma bdlgelerine ve turlerine gore ise en fazla sakatlanmanin
ayak-ayak bilegi bolgesinde (n=45) ve bu sakatlanmalardaki yaralanma tirleri de en fazla
burkulmadan (n=24) kaynaklanmaktadir.

Tablo 3: Yaralanmalarin meydana gelme zamani sikliklari ve oranlari

Viicut Bolgeleri Antrenman Misabaka Diger Toplam

n % n % n % n %
Boyun 11 57,9 3 15,8 5 26,3 19 100,0
Omuz 18 60,0 6 20,0 6 20,0 30 100,0
Dirsek 9 64,3 3 21,4 2 14,3 14 100,0
El-El Bilegi 15 57,7 6 23,1 5 19,2 26 100,0
Sirt 20 66,7 0 0,0 10 33,3 30 100,0
Bel 16 44,45 8 | 22,25 12 33,3 36 100,0
Kalgca 6 37,5 2 12,5 8 50,0 16 100,0
Diz 24 60,0 10 | 25,0 6 15,0 40 100,0
Ayak-Ayak Bilegi 30 66,65 7 | 15,55 8 17,8 45 100,0
Toplam 149 58,20 | 45| 17,57 62 24,21 | 256 | 100,0

Tablo 3 incelendiginde, sporcularin antrenmanlarda en fazla sakatlanmanin ayak-ayak bilegi
bdlgesinde gerceklestigi ve sonrasindaki en fazla sakatlanma bélgesinin ise diz oldugu goérilmektedir.
Musabaka sirasinda ise antrenmanlarda oldugu gibi en fazla sakatlanan boélgenin diz bdlgesi oldugu
gorilmektedir.

Tablo 4: Yaralanma nedeni ile saglik kuruluglarina basvurma sikliklari ve oranlari

Viucut Bolgeleri n %

Boyun 9 42,9
Omuz 18 62,1
Dirsek 7 50,0
El-El Bilegi 13 43,3
Sirt 11 36,7
Bel 19 52,8
Kalca 10 62,5
Diz 28 68,3
Ayak-Ayak Bilegi 28 62,2

Tablo 4 incelendiginde, vicut bélgelerine gore saglik kuruluslarina giden sporcularin en ¢ok diz (n=28)
yaralanmalari ve ayak-ayak bilegi (n=28) yaralanmalarindan bagvurduklar gériilmektedir. Sporcularin
yaralanmalarindan dolay1 saglik kuruluslarina gitmelerindeki diger sebepler ise sirasiyla bel (n=19),
omuz (n=18), el-el bilegi (n=13), sirt (n=11), kal¢ca (n=10), boyun (n=9) ve en az da dirsek (n=7)
sikayetiyle basvurduklari gortlmektedir.
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Tablo 5: Spor yasina gore vicut bélgelerinde yaralanma sikliklarinin degerlendirmesi

varalanma Oran Toplam Yaralanma
Orani
Viicut Bolgeleri Spor Yasl n % n % df p
1-3 yil 7 4.5
4-6 yil 8 5.2
B 17 11.0 3 0,150
oyun 79 yil 2 13
10 yil ve Uzeri 0 0.0
1-3 yil 11 7.1
4-6 yil 6 3.9
Om 2 18. 2
uz 79yl 5 3.2 8 8.0 9 0,200
10 yil ve Uzeri 6 3.8
1-3 yil 11 7.1
. 4-6 yil 8 5.1
Dirsek ve Ust Kol Y 22 141 | 12 | 0226
7-9 il 3 1.9
10 yil ve Uzeri 0 0.0
1-3 yil 9 5.8
I 4-6 yil 12 7.6
El-El Bile 2 20. 1 4
ilegi 79y 9 58 3 0.6 5 0,488
10 yil ve Uzeri 2 1.2
1-3 yil 4 2.6
4-6 yil 8 5.2
Sirt 17 17. 44
' 7:9 yil 3 1.9 0 3 | 0445
10 yil ve Uzeri 2 1.3
1-3 yil 6 3.9
4-6 yil 6 3.9
Bel 1 12.
7-9 yil 4 2.6 o 3 3 0,956
10 yil ve Uzeri 3 1.9
1-3 yil 5 5.2
4-6 yil 8 3.2
Kalca 14 . 11
¢ 7-9 yil 1 0.6 9.0 3 0.119
10 yil ve Uzeri 0 0.0
1-3 yil 7 5.4
4-6 yil 11 7.1
Diz Y 22 14.2 3 | 0132
7-9 yil 2 1.3
10 yil ve Gzeri 2 1.3
1-3 yil 8 5.2
o 4-6 yil 7 4.5
Ayak-Ayak Bilegi 19 12.3 3 0,556
yaleay g 7-9 yil 2 13
10 yil ve Uzeri 2 1.3

Tablo 5 incelendiginde, sporcularin judo sporundaki spor yaslari ile vicut bdlgelerindeki yaralanma
sikliklari arasinda istatistiksel yonden anlamli bir fark tespit edilmemistir (p>0,05).

4. Tartigma ve Sonug

Ege bolgesindeki elit erkek judo sporcularinin spor sakatliklari ile yaralanma bélgelerinin ve tirlerinin
degerlendiriimesi amaciyla yapilan bu calismaya, yaslari ortalamasi 21.23+2.25, boylari ortalamasi
171.594£20.94, kilolari ortalamasi 69.45+12.13 olmak Uzere toplam 159 erkek judo sporcusu
katilmistir. Sporcularin judo sporunda karsilasmis olduklar spor sakatliklarini ve yaralanmalarini,
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vicudu boyun, omuz, dirsek, el bilegi, sirt, bel, kalca-uyluk, diz, ayak-ayak bilegi seklinde dokuz ayri
bdlgede inceleyen anket formu uygulanmistir.

Uygulanan anket formu sonuclari incelenerek, sporcularin judo sporunda Kkarsilastiklari spor
sakatliklari ile yaralanma bdlgeleri ve tirleri, yaralanma nedeni ile saglik kuruluslarina bagvurma
sikliklar, yaralanmalarinin meydana gelme zamani ve sporcularin spor yasina goére vicut
bélgelerindeki yaralanma sikliklari tespit edilmistir.

Calismamizin bulgularina goére, sporcular genellikle bel bdlgesi ve alt ekstremite bolgelerinden diz ile
ayak-ayak bilegi bolgelerinden yaralandiklari ve bu yaralanmalarinda genellikle zorlanma, burkulma ve
diger yaralanmalar tiriinde gergeklestigi tespit edilmistir.

Kabak ve ark. (2017) glres ve judo spor branslarindaki sakatlanma ve yaralanma turlerini ayrn ayr
inceledikleri ¢calismalarinda, judo sporundaki sakatlanma ve yaralanmalarin en ¢ok ayak-ayak bilegi
bdlgesinde gercgeklestigini tespit etmislerdir. Bu ¢calismanin bulgular bizim ¢alismamiz ile hem spor
bransi yoniinden benzerlik géstermekte hem de ¢alismadaki sakatlanma ve yaralanma tirleri bulgulari
ile calismamizin bulgulari benzerlik géstermekte ve destekler niteliktedir.

Literaturdeki diger bir calismalarda da Kudtacz ve Cynarski (2006), farkli dévis sanatlari ve dovis
sporlarindaki karsilasilan spor sakatliklarini arastirmiglar ve sporcularin genel olarak diz bolgesi
ligament sakatlklar ile farkli boélgelerdeki kemik kiriklari sakatlanma tirlerinin gergeklestigini tespit
etmiglerdir. Calismamizdaki diz bolgesi sakatliklari ve sakatlanma turleri yoninden bu calismanin
bulgular ile benzerlik géstermektedir. Clnkl ¢calismamizda da sporcularin diz bélgelerinden genellikle
zorlanma kaynakli sakatlanma yasadiklari tespit edilmistir. Baska bir calismada Ozdilek (2019), yine
judodaki sakatlanma bélgeleri ve turleri olarak el bilegi, parmaklar, diz bolgelerinde yiizeysel siyriklar,
bag, kapsul, menuskis lezyonlari ve intraartikilerhematom yani, eklem disina ve icine kan birikmesi
yaralanma tirleri ile kargilasildigini tespit etmistir.

1990 yilindan 2003’e kadar karete, taeckwondo ve judo sporundaki gorilen sakatlanmalari inceleyen
ve bu Uc¢ spor brangindaki sakatlanma oranlarinin kargilastirildigi calismada, sakatlananlarin buyik
cogunlugunu 12 yasindaki erkekler olusturmakta oldugu tespit edilmigtir. Bu ¢ spordaki en cok
sakatlanma karate sporunda gorilmekte ve sebebi ise genellikle tekme hareketi oldugu bildirilmigtir.
En fazla sakatlanma tird ise burkulma ve gerilme oldugu bildirilmigtir. Omuz, Ust kol ve buyun
sakatlanmalari ise diger iki spor bransina gére judoda daha fazla goéruldugu tespit edilmistir [20].
Literatirde bu calismanin bulgularini destekler nitelikte arastirmalarda [21,22,23,24,25,26,27]
bulunmaktadir.

Pocecco ve ark. (2013) Haziran 2013'e kadar judo sporundaki sakathklarla mevcut literatir
arastirdiklari caligmalarinda ise judo sporundaki en yaygin sakatlanma turinin diz, omuz ve
parmaklarda olusan burkulmalar ile ezilmeler oldugunu tespit etmiglerdir. Bu spordaki sakatlanmalara
sebep olan bransa 6zgl hareketi ise rakibi firlatma hareketinin oldugunu bildirmislerdir.

Dilnyada Yunanistan, Fransa, Avusturya, Danimarka, Hollanda ve ingiltere olmak iizere 6 lilkede 5-14
yas gurubundaki cocuklarin incelendigi calismada, spor sakatlanmalarinin buyik bir kisminin

sporcularin parmaklar ile ayak bileginde gerceklestigi tespit edilmistir [29]

Calismamizdaki judo sporcularinin antrenmanlardaki en fazla sakatlanmanin ayak-ayak bilegi
bolgesinde gerceklestigi ve sonrasindaki en fazla sakatlanma bélgesinin ise diz bdlgesinde
gerceklestigi tespit edilmistir. Sporcularin miisabaka sirasinda ise antrenmanlarda oldugu gibi en fazla
sakatlanan bdlgenin diz bolgesi oldugu tespit edilmistir. Calismamizdaki toplam sakatlanma
bélgelerine gére de yine diz ve ayak-ayak bilegi bolgesi en fazla sakatlanan bélge olarak tespit
edilmistir.

Literatirdeki diger dovis sporlarindan taekwondoda karsilagsilan sakatlanmalarin incelendigi
calismada, taekwondo sporcularinin genellikle 1sinma sirasinda sakatlandiklari tespit edilmistir.
Kondisyon antrenmanlari sirasindaki sakatlanmalar 1sinma esnasindaki sakatlanmalara gére daha az
gorulirken, musabaka sirasindaki sakatlanmalarin da iIsinma ve antrenmandaki sakatlanmalara oranla
daha az goruldugi tespit edilmistir [30]. Kog (2019) un ve bizim ¢alismamizda da oldugu gibi
literatirdeki diger calismalarda da farkh spor branslarindaki sakatlanmalar incelenmis ve spor
sakatlanmalari ve yaralanma tirlerinin gerceklesme zamani ile ilgili farkli bulgular tespit edilmistir.
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Seker (2016) calismasinda, farkh takim sporlarindaki sakatlanma bolgelerini ve yaralanma turlerini
incelemis ve sakathklarin buyuk kisminin antrenmanlardan ¢ok genellikle misabaka sirasinda
gerceklestigini tespit etmistir. Bir baska calismada ise Hagglund (2007) sakathklarin %46'sinin
miisabakalarda ve %54’(iniin antrenmanda gerceklestigini tespit etmistir. Alp ve Ozding (2020) de
calismalarinda korfball sporcularinin genellikle antrenmanlarda sakatlandiklarini tespit etmiglerdir. Bu
calismalarin bulgularina benzer sonuclar tespit eden Kocaman ve ark. (2018)'nin calismalarinda,
okcularin bliyik cogunlugunun antrenmanlarda sakatlandigini belirtmiglerdir.

Yapilan biittin calismalar gésteriyor ki, spor sakatliklari ve yaralanma tirleri incelendiginde, brans fark
etmeksizin antrenmanlarda, i1Isinmada, misabaka sirasinda ve sonrasinda sporcularin sakatlanma
risklerinin degisiklik gosterdigi gérilmektedir.

Calismamiza katilan 155 erkek judo sporcusu farkli sakatlanma ve yaralanma turleri olmak tzere
toplamda 264 sakatlanma ve yaralanma vakasi ile karsilastiklari tespit edilmistir. Antrenmanlarda ve
misabakalardaki sporcularin karsilastiklari sakatlanmalari ve yaralanmalar inceledigimizde ise
toplamda 256 sakatlama ve yaralanma gerceklestigi tespit edilmigtir. Sporcularin kargilastiklari bu
sakatlanma ve yaralanmalarla ilgili saglik kuruluglarina basvurularini inceledigimizde, sporcularin
toplamda 143 tanesinin sakatliklari ile ilgili saglik kuruluglarina basvuru yaptiklari tespit edilmistir.
Sakatlanma ve yaralanma boélgelerine gore saglik kurulusuna en fazla bagvuruda bulunduklar viicut
bdlgeleri ise diz ve ayak-ayak bilegi bolgeleri seklinde tespit edilmigtir.

Alp ve ark., (2019) calismalarinda genc¢ futsalcilarin karsilastiklari spor sakatliklari ve yaralanma
bélgelerini incelemigler. Futsal sporcularinin karsilastiklari sakatliklarla ilgili saglhk kuruluslarina
basvurduklari sakatlik bolgeleri incelendiginde ise futsalcilarin genellikle el-el bilegi, diz ve ayak-ayak
bilegi bdlgelerinden saglik kuruluglarina bagvuru yaptiklari tespit edilmistir. Bizim calismamizin
bulgularinda da tespit edildigi Gzere bu calismanin bulgularinda da sporcularin en fazla sakatlik
yasadiklari bolgeler ile en fazla sakatlik sebebi ile saghk kuruluslarina basvuru yaptiklar bolgeler
arasinda paralellik gérulmektedir.

Literatiirde benzer bulgularin tespit edildigi baska bir calismada da Alp ve Ozding (2020), korfball
sporcularinin sakatlik bélgelerini ve bu sakatlklarla ilgili saglik kurulusuna bagvuru durumlarini
incelemiglerdir. Calismanin bulgularinda korfball sporcularinin en fazla sakatlik yasadiklari bdlgeler diz
ve ayak-ayak bilegi bdlgesi olarak tespit etmiglerdir. Sakatliklar sebebi ile saglik kuruluglarina en fazla
muracaat edilen vicut bolgeleri olarak da yine diz ve ayak-ayak bilegi boélgeleri seklinde tespit
edilmistir. Bu ¢alhismanin bulgulari, calismamizin bulgularinda da tespit edildigi tGzere, sporcularin
sakatlik bolgeleri ile sakatlik sebepli saglik kurulugsuna basvuru bulgularinin paralellik gdstermesi
yoninden ¢alismamizi destekler niteliktedir.

Calismamizdaki judo sporcularinin spor yaslari ile vicut bdlgelerindeki sakatlanma ve yaralanma
sikliklari kargilastirildiginda istatistiksel acidan anlamli farkliliklar tespit edilmemistir. Sporcularin spor
yaglari ile sakatlanma ve yaralanma bolgeleri arasinda istatistiksel olarak anlamh farkhliklar
gorulmemesine ragmen, karsilastiklari toplam sakatlk ve yaralanma oranlari spor yasi acisindan
incelendiginde, sporcularin judo brangindaki spor yaslar arttikca sakatlanma ve yaralanma
oranlarinda da bir miktar azalmalar oldugu calismamizin bulgularinda gorilmektedir. Calismamizin bu
bulgularina gére judo sporcularinin antrenmanlarla beraber, uygulanan tekniklerin dogru dgrenilerek
uygulanmasi, vicut kas kuvveti ve esnekliginin artmasi gibi faktorlere dayali olarak sporcularin
sakatliklarla karsilagsmalarinda azalmalar olabilecegini sdyleyebiliriz.

Dane ve Can (1997), ‘cesitli spor branglarinda sakatlik olusumuna; boy, kilo, vicut kitle indeksi,
cinsiyet ve el tercihi gibi faktorlerin etkisi’ baglkli ¢alisma bulgularinda, sporcularin spor yaslari ile
sakatlanmalari arasinda istatistiksel olarak anlamli farkhliklar tespit etmislerdir. Calismanin bulgular
ile calismamizdaki bulgular istatistiksel acidan benzerlik gostermemektedir ancak, sakatlanmalarin
yillara gore ortalama verileri incelendiginde, calismamizdaki bulgularla benzerlik gosterdidi goriilmekte
ve spor yasl ilerledikge sporcularin sakatlama oranlarinin azaldigi gérilmektedir. Literatlirde spor yasi
ve sakatlanma arasindaki iligskinin incelendigi farklh calismalarda [36,37,38,39,40] bulunmaktadir.

Sonug olarak, judo bransi sporcularinin genellikle antrenmanlar esnasinda olmak tizere sakatlanma ve

yaralanma bdlgeleri bel, diz ve ayak-ayak biledi bolgelerinde gerceklestigi goérilmektedir. Bu
sakatlanma ve yaralanma bélgelerinde ise sporcularin genellikle zorlanma, burkulma ve diger
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yaralanma turlerinde rahatsizliklar yasadiklari tespit edilmistir. Sporcular yasamis olduklari sakathklar
sonrasinda bir saglik kurulusuna basvurarak tedavi almayi tercih etmektedirler. Sporcularin judo
bransi ile amator olarak ilgilenirken, profesyonel seviyede judo brangi ile ugragsmaya devam etmeleri,
sakatlanma ve yaralanma riskleri agisindan biyik 6nem arz etmedigi distnulmektedir.

Etik Beyani

Bu calismada, “Yuksekogretim Kurumlari Bilimsel Arastirma ve Yayin Etigi Yonergesi” kapsaminda
uyulmasi gerekli tim kurallara uyuldugunu, bahsi gecen yonergenin “Bilimsel Arastirma ve Yayin
Etigine Aykiri Eylemler” baghig! altinda belirtilen eylemlerden hicbirinin gergeklestiriimedigini taahht
ederiz.

Calismaya baglamadan ©nce Silleyman Demirel Universitesi Saglik Bilimleri Etik Kurulu'nun
07.11.2023 tarihli ve 69/17 sayil karari ile etik izin alinmistir.
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ABSTRACT

Objective: Chorioamnionitis resulting from preterm labor leads to concurrent damage in both the placenta
and fetal brain. This study aims to explore the impact of incorporating antioxidants and anti-inflammatory
agents, specifically selenium (Sel) and dexpanthenol (Dex), into the standard magnesium (Mg) regimen, in
mitigating this damage.

Materials and Methods: A total of six pregnant rats were assigned to six distinct groups: control,
lipopolysaccharide (LPS) (1 mg/kg, single intraperitoneal dose on day 17), Mg (60 mg/kg Mg, intraperitoneal),
Mg+Sel (1 mg/kg, intraperitoneal), Mg+Dex (500 mg/kg, intraperitoneal), and Mg+Sel+Dex. On the 17th day
of pregnancy, fetal brain and placenta tissues were harvested for histopathological examination and
immunohistochemical evaluation of tumor necrosis factor-alpha (TNF-a) and neurofilament expression.

Results: The histopathological assessment revealed LPS-induced hemorrhage and mild inflammatory cell
infiltration in the placenta, and pronounced hyperemia along with minor hemorrhage in the fetal brain. The
LPS group exhibited significantly elevated TNF-a expression in both placenta and fetal brain, coupled with
reduced neurofilament expression in the fetal brain. In contrast, the groups treated with Mg alone and the
combined Sel and Dex therapy exhibited moderate to substantial improvement in pathological findings across
both tissues. The most notable enhancement was observed in the Mg+Sel+Dex group.

Conclusion: Administration of Mg as a standalone treatment and the coadministration of Sel and Dex
effectively shielded the placenta and fetal brain from LPS-triggered chorioamnionitis. However, the most
prominent protective effect was observed in the Mg+Sel+Dex group.
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OZET

Amagc: Preterm dogum kaynakli koryoamnionitin plasenta ve fetal beyinde es zamanli hasara neden
oldugu bilinmektedir. Bu c¢alisma, standart magnezyum (Mg) rejimine antioksidan ve anti-inflamatuar
ajanlar olan selenyum (Sel) ve dekspantenol (Dex) eklemenin, bu hasar hafifletmedeki etkisini
arastirmayi amaglamaktadir.

Gere¢ ve Yontem: Toplam alti gebe sigan, alti ayri gruba ayrilmistir: kontrol, lipopolisakkarit (LPS) (1
mg/kg, 17. gun tek doz intraperitoneal uygulama), Mg (60 mg/kg, intraperitoneal), Mg+Sel (1 mg/kg,
intraperitoneal), Mg+Dex (500 mg/kg, intraperitoneal) ve Mg+Sel+Dex. Gebelidin 17. guninde fetal beyin
ve plasenta dokulari histopatolojik inceleme ile timér nekroz faktor-alfa (TNF-a) ve ndrofilament (NF)
ekspresyonlarinin immuinohistokimyasal degerlendirmesi igin toplandi.

Bulgular: Histopatolojik degerlendirme, plasentada LPS kaynakli kanama ve hafif inflamatuar hicre
infiltrasyonunu ortaya ¢ikardi; ayni zamanda fetal beyinde belirgin hiperemi ve hafif kanama goruldi. LPS
grubunda, hem plasenta hem de fetal beyinde belirgin sekilde yikselmis TNF-a ekspresyonu ve fetal
beyinde azalmig NF ekspresyonu goézlendi. Bunun aksine, yalnizca Mg ile tedavi edilen gruplar ve birlikte
uygulanan Sel ve Dex tedavisi, her iki dokuda da patolojik bulgularda diizelme sergiledi. En dikkate deger
iyilesme Mg+Sel+Dex grubunda gézlendi.

Sonug: Mg’ nin tek basina uygulanmasi ve Sel ile Dex' in birlikte uygulanmasi, plasentayi ve fetal beyini
LPS ile induklenmis koryoamniyonitten etkili bir sekilde korudu. Ancak, en belirgin koruyucu etki
Mg+Sel+Dex grubunda gézlemlendi.

Anahtar Kelimeler: Beyin Hasari, Dekspantenol, Koryoamniyonit, Magnezyum, Selenyum
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1. Introduction

Among the primary contributors to perinatal mortality, preterm births (PTB) and subclinical intra-
amniotic infections have emerged as significant causes of prematurity. Studies employing sensitive
methods to analyze amniotic fluid have revealed infection and/or inflammation markers within the
amnion in a substantial proportion, at least 40-50%, of preterm pregnancies [1]. In cases of premature
rupture of membranes, often triggered by inflammation within the chorioamnionic membranes,
activation of matrix metalloproteinases ensues, leading to membrane impairment and rupture [2, 3].

Definitive solutions remain elusive for several perinatal challenges, particularly cerebral palsy [4].
Inflammatory cytokines such as tumor necrosis factor-alpha (TNF-a) increase permeability, enabling
inflammatory agents to traverse into the fetal circulation and fetal brain [5]. A schematic representation
of the plausible mechanism underlying placental and neuronal damage induced by TNF-a in
conjunction with lipopolysaccharide (LPS) is given in Figure 1.

Paradoxically, the administration of systemic maternal antibiotics to expectant mothers at preterm
delivery risk has been linked to increased rates of cerebral palsy. This can be attributed to amplified
brain damage due to cytokine release subsequent to antibiotic treatment [6, 7]. Presently, magnesium
(Mg) stands as the sole neuroprotective agent. Evidence suggests that Mg exerts its neuroprotective
effects by suppressing cerebral inflammation [8]. Limited literature highlights that Mg treatment may
regress the elevated TNF-a levels, safeguarding fetal brain tissue from harm [9]. Moreover, clinical
studies have demonstrated that antenatal Mg reduces the incidence of cerebral palsy among
newborns [10].
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Despite these effects, the feasibility of recommending magnesium sulfate for individuals at risk of
preterm birth remains a topic of debate. Its effectiveness is not 100%, as depicted in obstetric literature
and practices [10-14]. Consequently, there is a demand for safe compounds capable of impeding the
inflammatory cascade at early stages, thereby preventing cases of preterm birth and associated

cerebral palsy.
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Figure 1. The possible mechanism of TNF-a signaling-induced placental and neuronal damage.

LPS: Lipopolysaccharide, TLR-4: Toll-like receptor, NF-kB: Nuclear factor kappa beta, FADD: Fas Associated Via
Death Domain, Cas: Caspase, Cyt-c: Cytochrome c¢, Bax: Bcl-2-associated X protein, TNF-a: Tumor necrosis
factor alpha, RIP: Receptor interacting protein kinase, MLKL: Mixed lineage kinase domain-like pseudokinase,
MAPK: Mitogen-activated protein kinase, IL-1(3: Interleukin-1 beta, IL-6: Interleukin-6, VEGF: Vascular endothelial
growth factor, VCAM-1: Vascular cell adhesion molecule 1, ICAM-1: Intercellular adhesion molecule-1.

Selenium (Sel) is a vital trace element characterized by its antioxidant and anti-inflammatory attributes.
Sel plays a pivotal role in the composition of glutathione (GSH)-peroxidases, which rank as the most
potent antioxidant enzymes safeguarding cells against oxidative harm and diverse ailments stemming
from such damage [15]. Research has indicated a decline in serum Sel levels during pregnancy [16]. It
is established that Sel through the reduction of TNF-a levels, mitigates brain tissue damage for a
multitude of reasons [17].

Dexpanthenol (Dex) is an active biologically-alike analog of pantothenic acid. Pantothenic acid exerts
its antioxidant effects by augmenting the synthesis of reduced GSH and associated peroxidase
enzymes, which constitute the paramount defensive mechanisms against oxidative stress and lipid
peroxidation [18]. While the impact of Dex on this pathway has not been extensively explored,
numerous investigations have demonstrated pantothenic acid's inhibitory influence on nuclear factor
kappa beta (NF-kB) [19]. Thus, insights into the cellular-level actions of Dex, which has recently
gained attention due to its anti-inflammatory and antioxidant properties, remain somewhat limited.

The principal objective of this study was to ascertain whether the protective efficacy of magnesium
(Mg) therapy against fetal brain damage ensuing from LPS-induced chorioamnionitis can be amplified
through the adjunct incorporation of Sel and Dex. Furthermore, the study aims to present an
exhaustive framework that encompasses Western blot and PCR analyses, encompassing the
comprehensive outcomes derived from this investigation.
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2. Material and Method
Ethical Approval

This study was conducted using Wistar Albino female rats at 10-12 weeks of pregnancy. The rats were
sourced from the Sileyman Demirel University Experimental Animals Laboratory. The entire
experiment adhered to the animal research guidelines established by the National Institutes of Health.
The local animal experiments ethics committee of Suleyman Demirel University (Isparta, Tirkiye)
granted approval for the experimental protocol, with the reference number 16.06.2022/05-65.

Animal Selection and Experimental Setup

Six mature pregnant Wistar Albino female rats, weighing between 300 and 350 grams, were
accommodated in Euro type-4 cages. The animals were maintained under stable environmental
conditions, including a constant temperature of 22+2 °C, humidity levels of 55-60%, and a light-dark
cycle of 12 hours each. During their stay, the rats received standard care encompassing feeding,
housing, and general well-being. Both female and male rats shared the same environment, with the
estrous cycle of female rats monitored via daily vaginal smear samples. Alternatively, pregnancy strips
were utilized. The day of conception was identified as day O for rats with confirmed smears. The six
pregnant rats were assigned to different groups, each containing one rat. The experimental groups are
illustrated in Figure 2.

Control (n=1): On days 15-17 of pregnancy, 1 ml of saline (PS) was administered intraperitoneally (ip)
from both the right and left inguinal regions. One hour after the PS administration on day 17, an
additional 1 ml of PS was administered ip from the right inguinal area.

LPS (n=1): On days 15-17 of pregnancy, 1 ml of PS was administered ip from both the right and left
inguinal regions. One hour after the PS administration on day 17, 1 mg/kg of LPS was administered ip
from the right inguinal area [20].

Mg (n=1): On days 15-17 of pregnancy, 60 mg/kg of MgSO4 was administered ip from the right
inguinal area, and 1 ml of PS was administered from the left inguinal area [21]. One hour after the drug
administration on day 17, 1 mg/kg of LPS was administered ip from the right inguinal area.

Mg+Sel (n=1): On days 15-17 of pregnancy, 60 mg/kg of MgSO4 was administered ip from the right
inguinal area, and 1 mg/kg of Sel was administered from the left inguinal area [22]. One hour after the
drug administration on day 17, 1 mg/kg of LPS was administered ip from the right inguinal area.

Mg+Dex (n=1): On days 15-17 of pregnancy, 60 mg/kg of MgSO4 was administered ip from the right
inguinal area, and 500 mg/kg of Dex was administered from the left inguinal area [23]. One hour after
the drug administration on day 17, 1 mg/kg of LPS was administered ip from the right inguinal area.

Mg+Sel+Dex (n=1): On days 15-17 of pregnancy, a combined preparation (MagSelDex) containing 60
mg/kg of MgSO4, 1 mg/kg of Sel, and 500 mg/kg of Dex was administered ip from the right inguinal
area. Simultaneously, an equal volume of PS was administered ip from the left inguinal area. One hour
after the drug administration on day 17, 1 mg/kg of LPS was administered ip from the right inguinal
area.
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Figure 2. Experimental procedure of the study.

MgSOa4: Magnesium sulfate, Sel: Selenium, Dex: Dexpanthenol, LPS: Lipopolysaccharide, TNF-a : Tumor
necrosis factor-alpha, H&E: Hematoxylin Eosin, R: Right, L: Left.

Animal Euthanasia and Sample Collection

Subsequent to the final day of drug administration, euthanasia of all rats was performed using the
surgical exsanguination method. This process involved abdominal incision under intraperitoneal (ip)
anesthesia utilizing 90 mg/kg ketamine (Keta-Control, Doga llac, Turkiye) and 10 mg/kg xylazine
(Xylazine Bio %2, Bioveta, Czechia). A total of 36 placental tissues and fetal brains, harvested from 6
amniotic sacs taken from pregnant rats, were preserved in 10% formaldehyde for subsequent
histopathological and immunohistochemical analyses, specifically targeting TNF-a and neurofilament
(NF) expressions.

Chemicals

LPS 048K4126 was procured from Sigma Aldrich, USA. Injectable magnesium sulfate solution (Osel®)
was sourced from a local pharmacy (Osel, Turkey). Selenium powder was acquired from Sigma
Aldrich, USA. Injectable dexpanthenol solution (Bepanthen®, Bayer, Turkey) was purchased from a
pharmacy.

Preparation of Combined Formulation of Magnesium and Selenium

For administration to pregnant Wistar Albino rats, a solution combining Mg and Sel was formulated.
Sel powder, weighing 1 mg/kg Sel based on each animal's weight, was dissolved in physiological
saline [22]. Employing a commercial injection solution containing 1.5 g MgSO4 in each 10 ml ampoule,
60 mg/kg Mg solutions were prepared for each pregnant rat [21]. The two solutions were thoroughly
mixed, filled into ampoules, sealed using an ampoule sealing machine (YH® RF-1), and subjected to
wet heat sterilization at 121°C for 15 minutes.

Preparation of Combined Formulation of Magnesium and Dexpanthenol

A combined solution of Mg and Dex was devised. Using a weight-based approach, 60 mg/kg Mg
solutions were prepared for each pregnant rat, employing a commercial injectable solution containing
1.5 g MgSO04 in each 10 ml ampoule. Similarly, a solution containing 500 mg/kg Dex was prepared for
each pregnant rat, relying on the commercial injectable solution containing 500 mg of Dex in each 2 ml
ampoule [23]. The two solutions were mixed, loaded into ampoules, sealed, and then sterilized using
wet heat at 121°C for 15 minutes.

53



Preparation of Combined Formulation of Magnesium, Selenium, and Dexpanthenol

For the comprehensive Mg, Sel, and Dex formulation, the first solution was crafted by employing the
commercial injectable solution containing 1.5 g MgSO4 in each 10 ml ampoule. This was used to
formulate 60 mg/kg Mg per pregnant Wistar Albino rat, proportionate to each animal's weight. A
second solution was devised for the combined solution, drawing from the commercial injectable
solution containing 500 mg of Dex in each 2 ml ampoule, resulting in a solution of 500 mg/kg Dex for
each pregnant rat. Additionally, Sel powder, weighing 1 mg/kg Sel based on each animal's weight,
was dissolved in physiological saline. The three solutions were blended, loaded into ampoules,
sealed, and then subjected to wet heat sterilization at 121°C for 15 minutes.

Histopathological Analyses

During necropsy, placental and fetal brain samples were meticulously collected and preserved in 10%
buffered formalin for subsequent histopathological evaluation. Using an automated tissue processor,
tissue samples were processed, and 5 um sections were obtained from paraffin blocks using a rotary
microtome (Leica RM2155, Leica Microsystems, Wetzlar, Germany). These sections were stained with
hematoxylin-eosin (HE), dehydrated with xylene, and cover-slipped for microscopic examination. An
impartial expert pathologist from another institution conducted blinded histopathological evaluations
using a light microscope.

Immunohistochemical Examinations

Fetal brain and placenta samples, mounted on polylysine-coated slides, underwent immunostaining for
TNF-a (Recombinant Anti-TNF alpha antibody [RM1005] (ab307164), 1/100 dilution), and fetal brain
samples for NF (Anti-160 kD Neurofilament Medium antibody [NF-09] — Neuronal Marker (ab7794),
1/100 dilution), adopting the streptavidin-biotin technique. Both primary and secondary antibodies
were procured from Abcam (Cambridge, UK). Following a 60-minute incubation with primary
antibodies, sections were subjected to immunohistochemical staining using biotinylated secondary
antibodies and streptavidin-alkaline phosphatase conjugate. EXPOSE Mouse and Rabbit Specific
HRP/DAB Detection IHC kit (ab80436) served as the secondary antibody, and diaminobenzidine
(DAB) acted as the chromogen. Negative controls were established by replacing the primary
antiserum with the antigen dilution solution. All tests were executed on blinded samples.
Immunohistochemical scores were computed and analyzed using ImageJ software (version 1.48,
National Institutes of Health, Bethesda MD). Microphotography was facilitated using the Database
Manual Cell Sens Life Science Imaging Software System (Olympus Co., Tokyo, Japan).

Statistical Analyses
Histopathological scores of the groups were subjected to statistical analyses employing the One-way

ANOVA Duncan test from the SPSS-22.00 software package. The threshold of significance was
established at P < 0.05.

3. Results

Histopathological Findings

Examination of placenta from the control group unveiled no pathological anomalies. Conversely, LPS
application resulted in placental hemorrhage and marginal inflammatory cell infiltration. Treatment with
Mg displayed moderate improvement, notably reducing infiltration and hemorrhage. The Mg-Dex and
Mg-Sel groups revealed substantial recovery from LPS-induced placental lesions. The most
pronounced reduction was observed in the Mg+Sel+Dex group, as shown in Figure 3.
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Figure 3. Histopathological appearance of the placenta in the experimental groups.

(A) Normal placental histology in the control group. (B) Marked hemorrhage (arrows) in the LPS group. (C)
Moderate decrease in hemorrhage (arrow) in the Mg group. (D) Marked decrease in hemorrhage (arrow) in
placenta in the Mg+Dex group. (E) Similar decrease in hemorrhage (arrow) in placenta in the Mg+Sel group. (F)
Almost normal appearance and markedly decrease in hemorrhage (arrow) in placenta in the Mg+Sel+Dex group,
HE, Scale bars= 100um.

Figure 4. Representative histopathological microphotos of the brains.

(A) Normal brain histology in the control group. (B) Marked hyperemia (arrows) in the LPS group. (C) Decrease in
hyperemia (arrow) in the Mg group. (D) Marked decrease in hyperemia (arrow) in fetal brain in the Mg+Dex group.
(E) Similar decrease in hyperemia (arrow) in brain in the Mg+Sel group. (F) Only slight hyperemia (arrow) in brain
in the Mg+Sel+Dex group, HE, Scale bars= 100um.
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At the histopathological examination of the fetal brain samples, normal tissue histology was observed
in the control group. LPS group showed marked hyperemia and slight hemorrhage in the fetal brains.
Mg decreases the pathological findings in fetal brains. Similarly, Mg+Dex and Mg+Sel treatments
markedly decreased in these groups. Combined treatment with Mg+Sel+Dex were more effective for
the reduced LPS-induced lesions in brains (Figure 4).

Immunohistochemical Findings
TNF-a Imnmunohistochemistry:

Evaluation of placental and fetal brain sections revealed negative expressions in the control group,
while marked expressions were evident in the LPS group. The administration of Mg reduced the
expressions, and a substantial decrease was observed in the Mg+Dex and Mg+Sel groups. Most
notably, the Mg+Sel+Dex group displayed the most significant decrease in expressions (Figure 5,
Figure 6).

Figure 5. TNF-a immunohistochemical findings in the placenta.

(A) Negative expression in control group. (B) Marked expression (arrows) in the LPS group. (C) Decreased
expression (arrow) in Mg group. (D) Marked decrease (arrow) in Mg+Dex group. (E) More marked decrease in
Mg+Sel group. (F) Almost negative expression in Mg+Sel+Dex group, Streptavidin Biotin Peroxidase method,
Scale bars= 50um.
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Figure 6. TNF-a immunohistochemical findings in the fetal brains.

(A) Negative expression in control group. (B) Marked expression (arrows) in the LPS group. (C) Decreased
expression (arrow) in Mg group. (D) Marked decrease in Mg+Dex group. (E) More marked decrease in Mg+Sel
group. (F) Almost negative expression in Mg+Sel+Dex group, Streptavidin Biotin Peroxidase method, Scale bars=
50pum.

NF Immunohistochemistry:

Immunostaining of NF in fetal brain sections displayed marked expression in the control group. In the
LPS group, a significant decrease in expression was noted. Conversely, the Mg, Mg+Dex, and Mg+Sel
groups exhibited increased expressions. The most pronounced expression was observed in the
Mg+Sel+Dex group (Figure 7).

Figure 7. NF immunohistochemical findings in the fetal brains.

(A) Marked expression (arrow) in control group. (B) Marked decrease in expression in the LPS group. (C)
Increased expression (arrow) in Mg group. (D) Marked increase in Mg+Dex group. (E) More marked increase
(arrow) in Mg+Sel group. (F) Almost normal expression (arrow) in Mg+Sel+Dex group, Streptavidin Biotin
Peroxidase method, Scale bars= 50um.
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Statistical comparisons of immunohistochemical scores across the groups are shown in Table 1.

Table 1. Comparisons of immunohistochemical scores

TNF-a Placenta TNF-a Brain NF Brain

Control 0.00+0.002 0.00+0.002 2.50+0.572
LPS 2.75+0.50° 1.75+0.50° 0.25+0.25°
Mg 1.75+0.50¢ 1.75+0.50¢ 1.50+0.57¢
Mg+Dex 1.50+0.57¢ 1.25+0.50¢ 1.25+0.50¢
Mg+Sel 1.25+0.50¢ 1.25+0.50¢ 1.25+0.50¢
Mg+Sel+Dex 0.50+0.282 0.25+0.252 0.25+0.252
p value <0.001 <0.001 <0.001

Data expressed as mean * standard deviation (SD) and for evaluation One-way ANOVA test was
used. The differences between the groups carrying different letters in the same row are statistically
significant, p<0.001.

4. Discussion and Conclusion

The current findings indicate that LPS causes significant hemorrhage and infiltration of inflammatory
cells in the placenta. While TNF-a expressions increased in the LPS group, Mg treatment led to a
decrease in expressions. NF expressions decreased upon LPS treatment. Administration of Mg,
Mg+Dex, Mg+Sel, and Mg+Sel+Dex resulted in an amelioration of these findings. The most
pronounced alleviation was observed in the combined Mg+Sel+Dex group. Additionally, the combined
treatment also led to an increase in NF expressions in fetal brain samples.

Preterm birth (PTB), defined as pregnancy termination before the 37th week of gestation, stands as a
leading cause of neonatal mortality and ranks as the second most common cause of death among
children under five globally [24]. Besides the elevated mortality rate, preterm infants face a heightened
risk of early and late complications compared to term infants [25]. Consequently, PTB has become a
pivotal health indicator in contemporary countries.

In experimental models addressing PTB, one approach to creating preterm birth is through the
application of lipopolysaccharide (LPS), a constituent of gram-negative bacterial membranes [26]. LPS
is known to activate intracellular pathways, particularly tumor necrosis factor-alpha (TNF-a), via
binding to its receptor Toll-like receptor-4 on cell membranes [27]. Activation of this pathway triggers
not only inflammatory reactions but also apoptotic and necrotic responses.

The systemic inflammatory response induced by LPS can heighten the permeability of the placenta, a
vital vascular structure connecting mother and fetus, allowing inflammatory cytokines circulating in the
mother's blood to infiltrate the fetal bloodstream and affect fetal brain tissues [28].

The observation of hemorrhages and inflammatory neutrophilic cell infiltration in placental tissues, as
evidenced by histopathological analysis, demonstrates the establishment of an experimental model.
Similarly, elevated TNF-a levels indicated by immunohistochemical analysis highlight the presence of
acute-phase damage and inflammation.

The aforementioned mechanism's impact on brain tissue attests to the potential influence of systemic
inflammation triggered by LPS on fetal brain tissues. Hemorrhagic areas and inflammatory cell
infiltrations observed in fetal brain tissues align with the notion that fetal brain tissue inflammation
accompanies placental inflammation.
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Conventional antibiotic therapies have limited efficacy in preventing this inflammatory response in
tissues. Despite widespread application, the effect of Mg in routine treatment is suboptimal and
insufficient in reducing morbidity and mortality rates [29, 30]. These circumstances underscore the
need for novel treatment modalities or the incorporation of supplementary medications into existing
regimens. Notably, antioxidant and anti-inflammatory agents have gained prominence in this context.
Such agents typically need to traverse the blood-brain barrier.

The enhanced anti-inflammatory activity observed in groups receiving additional Sel and Dex
alongside Mg treatment, particularly the notable effect in the combined therapy group, suggests their
potential synergistic use. Such agents likely utilize TNF-a-mediated pathways and exert cumulative
suppression. Additionally, the ability of Sel and Dex, which employ diverse intracellular pathways, to
reach the primary target—high anti-inflammatory activity—provides promising alternatives.

White matter injury stands as the predominant form of preterm brain injury. Oligodendrocytes and their
precursors, critical to neuronal myelination, exhibit heightened sensitivity to inflammation and oxidative
stress [31]. While fetal brain development initiates in early pregnancy, the final trimester represents a
vital period for neuronal organization and myelination. During this phase, oligodendrocyte maturation
and neuronal axon myelination can be compromised by unfavorable microenvironments resulting from
hypoxia and/or inflammation [32].

In conclusion, the administration of Mg, Sel, and Dex agents mitigated placental and fetal brain
damage stemming from LPS-induced chorioamnionitis. The most pronounced effects were observed
with the triple combination. Building upon these findings, our study team aims to delve further by
investigating the behavior of each active substance in both pathological and non-pathological
scenarios. Exploration of mitochondrial and endoplasmic reticulum stress, pivotal apoptotic pathways,
NF-kB and Mitogen-activated protein kinase pathways central to inflammation, and necroptosis
pathways is planned. Additionally, scrutiny of brain-derived growth factor, cCAMP response element-
binding protein, glial fibrillary acidic protein, and comparable neurotrophic factors will aid in assessing
neuroprotection and neurogenesis.
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OZET

Amagc: Bu calisma, Enneagram sistemi tarafindan dokuz farkli tipe ayrilan kisilik 6zellikleri ile bireylerin
yemek tercihleri arasindaki iliskiyi ortaya koymak amaciyla yapilimistir.

Yontem: Farkl demografik ge¢misleri temsil eden 18 yas Usti toplam 987 katilimci ¢calismaya gonulli
olarak katilmigtir. Katiimcilarin Enneagram tipleri ve yemek tercihlerini belirlemek igin "Google Documents”
Uzerinden olusturulan Tastan Kisilik Tipi Envanteri ve Yemek Tercihi Anketi kullaniimistir. Kisilik tipleri ve
besin tercihleri arasindaki iligkiyi ve kisilik tiplerinin gida secimleri Gzerindeki etkisini belirlemek i¢in sirasiyla
Pearson korelasyon ve ¢oklu dogrusal regresyon analizleri kullanilmistir. Bu ¢alismanin etik kurul onayi
Tekirdag Namik Kemal Universitesi Tip Fakiiltesi Girigimsel Olmayan Klinik Arastirmalar Etik Kurulu'ndan
alinmistir (Protokol No: 2020.37.02.11).

Bulgular: Mevcut ¢alismanin bulgular, Enneagram kisilik tipleri ile gida sec¢imleri arasinda anlamli iligkiler
oldugunu ortaya koymustur. Bu calisma, Enneagram TIiP 2 kisiligine sahip bireylerin gida tercihleri
acisindan ruh hali, uygunluk, duyusal gérunim ve fiyat alt boyutlari ile en yiksek korelasyonu sergiledigini
ortaya koymustur. Saglik, agirlik kontrolii ve etik kaygilar alt boyutlari ile en yiiksek iligki diizeyi TiP 3 kisilik
tipi ile iliskilendirilmistir. Ayrica, calismada duygusal yeme ile TiP 2 ve TiP 9 kisiliklerine sahip bireylerin
gida secimleri arasinda bir iliski bulunmustur.

Sonug¢: Enneagram Kkigilik tiplerinin gida segimlerini nasil etkiledigini anlamak, genel refahi tesvik etmek
icin bireylerin farkli ihtiyaglarini ve motivasyonlarini ele alan kisisellestiriimis diyet stratejilerinin

gelistiriimesine katkida bulunabilir. Enneagram kisilik 6zellikleri ile bireylerin gida tercihlerini etkileyen
faktorler arasindaki iliskinin tam olarak anlasilabilmesi icin daha fazla arastirmaya ihtiya¢ duyulmaktadir.

Anahtar Kelimeler: Enneagram, besin secimi, kisilik tipleri, yeme davranigi
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ABSTRACT

Aim: The aim of the study was to investigate the correlation between personality traits, classified into nine
different types by the Enneagram system, and individuals' food preferences.

Method: A total of 987 participants over the age of 18, from diverse demographic backgrounds, who voluntarily
took part in the study. The Tastan Personality Type Inventory and Food Choice Questionnaire, created through
Google Documents, were used in this study to determine the Enneagram types and food preferences of the
participants. To determine the relationship between the Enneagram personality types and food preferences and
the effects of personality types on choices Pearson correlation and multiple linear regression analysis employed
for the analysis, respectively. The research protocol for this study was approved by the Ethics Committee of the
Faculty of Medicine at Tekirdag Namik Kemal University, Turkey (protocol n0:2020.37.02.11).

Results: A significant correlation between Enneagram personality types and food choices was found in this
study. Specifically, the highest correlation was found between the food preferences of participants exhibiting
Enneagram TYPE 2 characteristics and the individuals’ mood and food availability, sensory appearance and
price. . The highest correlation with the sub-dimensions of health, weight control and ethical concerns was noted
in TYPE 3 personalities. Furthermore, the study discovered a correlation between emotional eating and the
dietary preferences of individuals with TYPE2 and TYPE9 personalities.

Conclusion: Understanding how Enneagram personality types influence food choices can contribute to the
development of personalized dietary strategies that address individuals' different needs and motivations to

promote overall well-being. Further research is needed to fully understand the relationship between Enneagram
personality traits and factors that influence individuals' food preferences.

Keywords: Enneagram, food choice, personality types, eating behavior
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1. Girig

Tarihteki ilk kisilik calismasinin M.O 400’lu yillarda Hipokrat tarafindan baslatildigi diistinilmektedir. O
doénemde, vicut sivi yogunluklarinin insan psikolojisi veya fizyolojisi ile iligkili olabilecegi yonunde
yaklasimlar 6ne surilmiustii. Ornegin, sakin insanlarda balgam, iyimser insanlarda kan, melankolik
insanlarda kara safra ve irritabl insanlarda ise iltihap oranin daha yogun oldugunu yéniinde hipotezler
gelistirilmisti. Hipokrat ise kisilik 6zelliklerini de kapsayan biyolojik yaklasimlarda bulunarak yeni bir
doénemi baslattiy1 dustinulmektedir [1]. Sonraki yillarda arastirmacilar ve bilim insanlari tarafindan kendi
uzmanhk alanlari ¢ercevesinde gelistirilen kisilik kavramlariyla birlikte bireyler karakter 6zelliklerine ve
davraniglarina gore siniflandiriimistir. Bu kapsamda 9 farkli kisilik tipini esas alan Enneagram, tarihi en
az iki bin bes yuz yil 6ncesine dayandigi tahmin edilen bir kigilik siniflandirma yontemi olarak karsimiza
ctkmaktadir [2].

Dogumdan 6lime kadar devam eden yeme eylemi, yasamsal metabolik faaliyetlerin strdtrilebilmesi
icin gerekli olan fizyolojik bir ihtiyactir. Dogumla birlikte durtlisel olarak baslayan yeme davranisi,
zamanla bireylerin doddugu toplumun sosyo-kiltirel ve ekonomik 0ozelliklerine goére gelisip
donuasmektedir [3]. Irk, cinsiyet, saglik durumu, yasam tarzi ve ruh hali gibi bircok ¢evresel faktdrden
etkilenen beslenme davraniginda bireyin sahip oldugu kisilik 6zelliklerinin etkileri heniiz tam olarak
anlasilamamistir [4].
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Literatirde yer alan calismalarda Enneagram ile yeme davranigi arasindaki bazi iliski durumlarinin
arastirildigi gortilmektedir. Ornegin, bazi ¢alismalarda duygusal yemenin Enneagram Kkisilik dlcegi alt
boyutlarindan TiP 2 kisilik ile iligkili olabilecegi gosterilirken [2], bazi ¢alismalarda ise TiP 7, TIP 8 ve
TiP 9 ile iligkili olabilecegi bulunmustur [5]. Ancak duygusal aclk disinda yeme davranigi ve besin
segimini etkileyen farkli faktorler Gizerine yapilan ¢alismalar sinirlidir [2,5,6].

Akillara neden bazi insanlarin saghkli yemek secimleri yapabiliyorken bazilarinin yapamadigi ve
insanlarin yemekler konusundaki tercihlerinin Kisilik 6zelliklerinden etkilenip etkilenmedigi sorusu
gelmektedir. Bu calismanin amaci, bireylerin sahip olduklari Enneagram Kisilik tiplerine gore besin
secimlerini etkileyecek faktdrler arasindaki iliski durumunu ortaya koymaktir. Bu kapsamda, bireylerin
beslenme davranigini etkileyen ve besin tercihiyle iligkili olabilecek 9 faktér degerlendirilmigstir: 1) saglik,
2) duygu-durum, 3) uygunluk, 4) duyusal gériniim, 5) dogal icerik, 6) fiyat, 7) agirlik kontroll, 8) asinalik
ve 9) etik kaygilar.

2. Materyal ve Metot

Bu kesitsel arastirma, 18 yas ve Uzerinde 1003 gonullu bireyin katilimiyla Ekim-Aralik 2022 tarihleri
arasinda yurutulmustur. Calhismaya dahil olmak isteyen katilimcilarin yazili onaylari alindiktan sonra,
katiimcilarin  Google Dokiiman platformu (izerinden olusturulan anketlere erigimleri instagram,
Whatsapp ve e-posta araciligiyla saglanmistir. Basit rastgele 6rnekleme yéntemiyle calismaya katiimasi
gereken en az kisi sayisinin 500 oldugu belirlenmistir. Katilimcilara uygulanan anketlere ¢alismanin
guvenilirligini artirabilmek amaciyla ilave olarak bir soru daha eklenmistir: “Sorular okuyarak
cevapliyorsaniz size belirtilen secenegi isaretleyiniz”. Bu soruda bagka bir cevabi isaretlememis olan
katilimcilar calismadan c¢ikarilmis ve 987 kisiden elde edilen veriler calisma kapsaminda
degerlendirilerek istatistiksel analiz i¢in kullaniimigtir.

Sosyodemografik Veriler Bilgi Formu

Arastirmaya gonulli olarak katihm saglamak isteyen bireylerin antropometrik 6l¢ciim bilgilerini kapsayan
boy, vicut agirligi, cinsiyet bilgilerinin sorgulandigi toplamda 12 maddeden olusan sosyodemografik
veriler bilgi formunu doldurmalari istenmigtir.

Enneagram Kisilik Tipinin Belirlenmesi

Arastirmaya katilan bireylerin Enneagram Kisilik tiplerini belirlemek amaciyla 2019 yilinda Tastan K.
tarafindan gelistirilen Enneagram Tagstan Kisilik Tipi Olcegi kullanilmistir (Olgegin gelistiricisi tarafindan
kullanim izni alinmistir.) [7]. 44 maddeden olusan 6lgek 6'li likert yapida hazirlanmistir. Olgekte yer alan
sorular icin “kesinlikle hayir” ve “kesinlikle evet” arasinda degisen cevap secgenekleri bulunmaktadir.
Enneagram kisilik tiplerini belirmede kullanilan 6lgek 9 alt boyuttan olugmaktadir. Olcek
degerlendirilmesi her bir alt boyut icin alinan toplam puanin ilgili soru sayisina bolunerek Excel
uzerinden hesaplanmistir. Tastan Kigilik Tipi Olgegi alt faktorlerinin guivenirlik katsayisi Cronbach alfa
degeri 0,839 araligindadir. Cronbach’s Alpha katsayisi 0,70 Ustiinde ise guvenilir sayilmaktadir [8].

Besin Secimi Olgegi

Katihmcilarin besin tercihlerini belirlemek amaciyla 1995 yilinda Steptoe vd. tarafindan gelistirilen ve
Turkce yeterlilik ve guvenilirlik analizleri Dikmen vd. (2016) tarafindan yapilan Besin Secimi Olcegi
kullanim izni alinarak katilimcilara uygulanmistir [9]. Besin Secimi Olgegi icin her bir alt boyut igin
uygulanan guvenirlik testi katsayisi Cronbach alfa degeri 0,70 Gzerindedir. Cronbach alfa katsayisi,
0,70’in Gzerinde oldugu icin her bir faktoriin yiiksek diizeyde guvenilir oldugu sonucuna ulasildigi rapor
edilmistir [8]. 36 maddeden olusan dlgek, her biri 3 ila 6 arasinda soru iceren 9 alt boyuttan olugsmaktadir.
Bireylerin besin sec¢imini etkileyen guddleri belirlemek amaciyla olusturulan alt boyutlar: saglik, duygu-
durumu, uygunluk, duyusal ¢ekicilik, dogal icerik, fiyat, agirhk kontrol, aginalik ve etik endiseler olarak
belirlenmistir. Olgegin degerlendirmesinde, her bir katihmcinin alt bilesendeki sorulara verdikleri
cevaplarin aritmetik ortalamalari hesaplanmistir. Sonugta, her alt bilesenin puanlar buytkten kicige
siralanarak bireylerin besin seciminde hangi alt bilesene daha fazla 6nem verdigi belirlenmistir.
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Aragtirma Etigi Onayi

Bu calisma Helsinki bildirgesine uygun olarak yiritilmis ve Tekirdag Namik Kemal Universitesi Tip
Fakdltesi Girisimsel Olmayan Klinik Arastirmalar Etik Kurulu'nun 27.09.2022 tarih 2020.37.02.11
protokol numarasi ile etik onayi alinmistir.

Verilerin istatiksel Analizi

Arastirma kapsaminda elde edilen verilerin istatistiksel analizi icin SPSS 25.0 paket programindan
faydalaniimistir. Analizlerde 6nem diizeyi p=0,05 ve p=0,01 olarak kabul edilmis ve arastirmada
oncelikle kullanilan élceklerin gtvenirlikleri incelenmistir. Verilerin normal dadihm analiz sonuglari ve
merkezi egilim élciimlerinden yararlaniimis olup her bir dlciime katihm diizeyleri ise ortalama ve standart
sapma (SS) degerleri ile incelenmistir. Katilimcilarin demografik 6zelliklerinin incelenmesinde frekans
ve ylzde analizi yapilmistir. Kisilik tipleri ile besin secimleri arasindaki iligkinin incelenmesi igin Pearson
korelasyon analizi, kigilik tiplerinin besin se¢imi Uzerindeki etkisinin incelenmesinde ¢oklu dogrusal
regresyon analizi yapilmigtir. Ayrica besin seciminin ve Kkisilik tiplerinin cinsiyet ve yas gruplarina gore
farkinin incelenmesi igin ikili gruplarda bagimsiz 6érneklem t-testi yapilirken ikiden fazla gruplarda tek-
yonli varyans (ANOVA) analizi yapiimigtir.

3. Bulgular

Katihmcilarin Sosyodemografik Ozellikleri

Arastirmaya dahil edilen 848'i (%85,9) kadin ve 139'u (%14,1) erkek olan toplam 987 bireyin yas
araliklarinin dagilimlar incelendiginde: %49,2’sinin 18-24 (n=486); %41,8'inin 25-44 yas araliinda
(n=413); %8,9’'unun da 45 yasin tzerinde (n=88) oldugu belirlenmistir. Katihmcilarin obezite durumunu
saptamak amaciyla Diinya Saglk Orgiitii (DSO) tarafindan gecerliligi kabul edilmis olan Beden Kiitle
indeksi (BKI) degerlerine gére yapilan siniflandirma sistemi kullaniimistir [10]. Buna gére, katihmcilarin:
%10,6’sinin zayif (h=105); %59,1’inin normal (n=583); %19,9’unun hafif sisman (fazla kilolu) (n=196) ve
%210,4’Unun obez (sisman) (n=103) oldudu saptanmistir.

Calismaya dahil olan bireylere ait diger sosyodemografik verileri incelendiginde: %67,5'inin bekar
(n=666); %53'Uniln issiz (n=523); %69,1'inin 6n lisans veya lisans mezunu oldugu (n=682); %79,3'Unln
kronik rahatsizliklarinin olmadigi (n=783); %86,4’Unln diyet yapmadigi (n=853); %68,5’inin sigara/alkol
tuketmedigi ve antidepresan ila¢g kullanmadiklari (n=676) ve %35,5'inin 6grenci oldugu (n=350)
belirlenmistir.

Tastan Kisilik Olgegi'ne gore belirlenen Enneagram Kkisilik tiplerinin katilimcilar arasindaki dagilim
oranlari incelendiginde: %23,2’sinin TIP 4 (n=229), %18,5’inin TIP 2 (n=183), %13,8'inin TiP 3 (n=136),
%12,9'unun TIP 7 (n=127), %9,6’sinin TiP 5 (n=95), %9,2’sinin TiP 9 (n=91), %6,6’sinin TIP 1 (n=65),
%3,1'inin TIP 8 (n=31) ve %3’tnun TIP 6 (n=30) oldugu bulunmustur.

Genel Besin Secimi ve Enneagram Kisilik Tipi iligkisi

Calismada regresyon analizi sonuglari incelendiginde kisilik tiplerinden TiP 2'nin, TIP 3'iin, TiP 6'nin,
TiP 8'in ve TiP 9'un besin secimi lizerindeki etkisinin %95 giiven diizeyinde anlamli oldugu belirlenmistir.
Bunun yani sira besin secim dizeylerinin Enneagram Kkisilik tiplerine goére farklihklari da ANOVA
analizleri ile incelenmistir. Katihmcilarin genel besin se¢imi diizeylerinin Enneagram kisilik tiplerine gore
farkhhginin %99 given dizeyinde anlamli oldugu belirlenmistir (F:2,691; p=0,0006). Farkliligin
kaynagini belirlemek amaciyla yapilan Scheffe testi sonucuna gére Enneagram TiP 9 kisilik tipine sahip
olan bireylerin besin secimi diizeylerinin diger kisilik tiplerindekilere kiyasla anlamli olarak (p=0,0006)
daha dusuk duzeyde oldugu belirlenmisgtir.

Arastirmaya dahil olan bireylerin baskin kigilik 6zelliklerine gére siniflandirildigi Enneagram tipleri ile
genel besin secimlerini etkileyecek faktdrlerden: saglik, ruh hali, uygunluk, duyusal ¢ekicilik, dogal icerik,
fiyat, agirhk kontrold, asinalik ve etik kaygi alt boyutlari agisindan iliski durumu Tablo 1'de gosterilmigtir.
Bireylerin genel besin secimleri ile en yiksek iliski diizeyinin TiP 2 (yardimsever) kisilik tipi ile oldugu
sonucuna ulasiimis olup iki degisken arasindaki iliskinin pozitif yonll, disik dizeyde (r=0,300) ve
istatistiksel olarak %95 gliven diizeyinde anlamli (p<0,05) oldugu bulunmustur. Elde edilen bu sonug,
Enneagram TIP 2 karakter dzelligine ile uyum diizeyinin artisinin genel besin seciminde disik diizeyde
de olsa bir artisla iligkili olacagini gdstermektedir (Tablo 1).
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TiP 2 (yardimsever) kisilik ile besin secim diizeyleri arasindaki iliskiye bakildiginda; besin segimlerinde
duygu-durum (r=0,305; p<0,01), uygunluk (r=0,208; p<0,01), duyusal gériinim (r=0,259; p<0,01) ve
fiyat (r=0,165; p<0,01) alt boyutlari algisi ile disik dizeyde pozitif yonli ve %99 giiven dizeyinde
anlamli bir iligki oldugu sonucu elde edilmistir. Bir baska ifadeyle, TiP 2 mizag 6zelligi ile uyum diizeyi
arttikca: 1) bireylerin duygusal durum duzeylerine; 2) besinlere erigsimin kolayligina ve besinlerin pratik
olarak hazirlanabilir olmasina; 3) besinlerin gérinimine, tadina, dokusuna ve kokusuna; 4) besinlerin
ekonomik acidan uygunluguna gore besin tercihlerinde diisiik duzeyde bir artis olacagi sonucuna
ulagiimaktadir (Tablo 1).

TiP 3 (basari odakh) kigilik ve besin secim diizeyleri arasindaki iliskiye bakildiginda; besin segimini
etkileyen faktorlerden saglik (r=0,239; p<0,01), agirhik kontrolu (r=0,218; p<0,01) ve etik kaygilar
(r=0,225; p<0,01) alt boyutlar ile en yiksek iligki diizeyi %99 given dizeyinde pozitif yonde iligkili
oldugu belirlenmistir. Yani, Enneagram TiP 3 karakteri ile uyumlu olan karakteristik 6zellikleri artikga
besinlerin saglikh olup olmamasina, kalori ve yag iceriginin disik olmasina, mengei ulkesine ve gevre
dostu paketleme gibi durumlara goére, bireylerin besin se¢iminde disik dizeyde de olsa bir artis olacagi
anlamina gelmektedir (Tablo 1).

TiP 6 (sadik) kisilik ve besin secim diizeyleri arasindaki iligkiye bakildiginda; besin seciminde aginalik
alt boyutu algisi ile en yiksek iligki diizeyine sahip oldugu bulunmustur. Bu 2 degisken arasindaki
iliskinin pozitif yonla, diusuk duzeyde (r=0,199) ve istatistiksel olarak %99 gliven diizeyinde anlamli
(p<0,01) oldugu belirlenmistir (r=0,199; p<0.01). TiP 6 kisilik karakter 6zelligi ile uyum arttikca, asina
olunan besinlerin tercihi yoninde dusik diizeyde bir artis olacadi sonucuna ulasiimigtir (Tablo 1).

TiP 9 (arabulucu) Kisilik ve besin secim diizeyleri arasindaki iliskiye bakildiginda; besin se¢iminde dogal
icerik alt boyutu algisi ile en yiuksek iliski diizeyine sahip oldugu gorilmustir. Degiskenler arasindaki
pozitif yonli ve dustik dizeyde bir iligki (r=0,225) oldugu ve istatistiksel olarak %99 giiven dizeyinde
anlaml (p<0.01) oldugu bulunmustur. Elde edilen bu sonug, TiP 9 kisilik karakteriyle uyum diizeyi
arttikca, dogal icerigine gore besinlerin tercihinde diguk diizeyde de olsa bir artis olacagi anlamina
gelmektedir (Tablo 1).

Son olarak, Enneagram TiP 1, TiP 4, TiP 5, TiP 7 ve TIP 8 kisilik tipleriyle besin secim diizeyleri arasinda
anlamli iligskiler bulgulanmamistir (Tablo 1).

Tablo 1: Enneagram Kisilik tipleri ile besin se¢im duzeyleri arasindaki iligkinin incelenmesi

_Degiskenler TiP1 TiP2 TIP3 TiP4 TiP5 TiP6 TiP7 TiP8 TIP9
Saghk 0,104** 0,130** 0,239** 0,056 0,188** 0,005 0,158** 0,130** 0,177**
Duygu-durum 0,137** 0,305** 0,141* 0,237** 0,172* 0,154** 0,163** 0,227** 0,137**
Uygunluk 0,037 0,208* 0,053 0,090* 0,016 0,147** -0,006 0,109* 0,038
Duyusal

Goranim 0,099** 0,259** 0,140** 0,182** 0,142** 0,105** 0,131** 0,178* 0,092**
Dogal igerik 0,058 0,043 0,218 0,017 0,146** -0,007 0,122** 0,039 0,225*
Fiyat 0,046 0,165 -0,021 0,101** -0,006 0,156** -0,021 0,046 0,036
Agirlik Kontroli  0,090** 0,200** 0,218* 0,098** 0,134** 0,092* 0,095** 0,107** 0,109**
Asinalik 0,128** 0,189** 0,157** 0,129** 0,065* 0,199** 0,070* 0,069* 0,185**
Etik Kaygilar 0,110** 0,149** 0,225* 0,126** 0,179** 0,053 0,131** 0,111** 0,198**
Genel Besin

Segimi 0,147** 0,300** 0,251* 0,187** 0,195** 0,155** 0,160** 0,195** 0,215**

**n<0,01; *p<0,05; Pearson korelasyon analizi yapiimistir.
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Enneagram Kisgilik Tipine Gore Cinsiyetin Besin Tercihine Etkisi

Arastirmaya dahil olan bireylerin cinsiyetlerine gére Enneagram Kisilik tiplerinin dagihim yizdeleri Tablo
2'de gosterilmistir. Kadin ve erkek katihmcilar arasinda en yiiksek oranda dagihm gésteren Enneagram
kisilik tipleri sirasiyla TIP 4 (n=213; %25,1) ve TIP 5 (n= 24; %17,3) olarak belirlenmistir. En az dagihm
gosteren kisilik tiplerinin ise kadinlarda TIP 6 (n= 24; %2,8), erkeklerde TIP 8 (n=4; %2,9) oldugu
bulunmustur. Katihmcilarin belirlenmis olan Kkisilik tipleri ile cinsiyet durumu arasinda %99 glven
dizeyinde anlamli (X2:31,417; p=0,001) bir iliski oldugu saptanmistir (Tablo 2).

Tablo 2: Enneagram kisilik tiplerinin cinsiyete gore karsilastiriimasina ait analiz sonucu

Kisilik Tipleri Cinsiyet X2 p
Kadin Erkek 31,417 0,001**
TiP1 n 52 13
% 6,13 9,35
TiP2 n 167 16
% 19,7 11,5
TiP3 n 115 21
% 13,6 15,1
TiP4 n 213 16
% 25,1 11,5
TiP5 n 71 24
% 8,4 17,3
TiP6 n 24 6
% 2,8 4,3
TiP7 n 108 19
% 12,7 13,7
TiP8 n 27 4
% 3,2 2,9
TiP9 n 71 20
% 8,4 14,4
Toplam n 848 139
% 100,0 100,0

**p<0.01; X?: Ki-Kare Analizi Yapiimistir. #YUzdeler sutunlara gére verilmigtir.

Besin sec¢imlerinin cinsiyete gore farkhliklarina ait analiz sonuglari Tablo 3'te gdsterilmistir. Katilimcilarin
besin secimi duzeylerinin cinsiyetlerine goére farkliliginin %95 guven duzeyinde anlamli oldugu
belirlenmistir (t=2,031; p=0,043). Ortalamalar incelendiginde kadinlarin genel besin secimi diizeylerinin
(2,94 £0,47) erkeklere gore (2,85+0,043) anlamh olarak daha yiksek seviyede oldugu gorilmektedir
(p=0,043).

Besin secimlerini etkileyen faktérlerden duyusal cekicilik (t:2,309; p=0,021) ve agirlik kontroli (t:2,230;
p=0,026) algisina gore besin sec¢imi duzeylerinin katilimcilarin cinsiyetlerine gore farkhhgmin %95
glven duzeyinde anlamli oldugu belirlenmistir. Ortalamalar incelendiginde kadinlarin duyusal gérinime
ve agirlik kontroliine gore besin secimi diizeylerinin (sirasiyla 3,35 + 0,59; 2,54 + 0,87) erkeklere gore
(sirasiyla 3,22 £+ 0,68; 2,36 + 0,81) anlamli olarak daha ylksek seviyede oldugu bulunmustur (sirasiyla
p=0,0021 ve p=0,026). Buna karsin, saglik, duygu-durumu, uygunluk, dogal icerik, fiyat, aginalik ve etik
kaygilar acisindan besin tercihlerinin cinsiyet gruplarn arasinda farklilk gostermedigi belirlenmistir
(p>0.05) (Tablo 3).

67



Tablo 3. Besin segimlerinin cinsiyete gore farkliliklarina ait analiz sonucu

Besin Secimi Cinsiyet n X s.S t p
Sadlik Kadin 848 2,96 073 0,951 0,342
g Erkek 139 290 0,75
Kadin 848 3,06 070 1,661 0,097
Duygu-durum Erkek 139 296 071
Uygunluk Kadin 848 3,06 071 1,59 0,111
y Erkek 139 296 0,74
o Kadin 848 335 059 2,309 0,021*
Duyusal Goranim Erkek 139 322 0,68
Dogal lcerik Kadin 848 291 087 1,485 0,138
gallc Erkek 139 280 0,87
Fivat Kadin 848 3,08 072 0586 0,558
y Erkek 139 304 0,77
§ ) Kadin 848 254 087 2230 0,026*
Agirhk Kontroll Erkek 139 236 081
Asinalik Kadin 848 273 080  -604 0,546
$ Erkek 139 277 071
. Kadin 848 236 087 0,839 0,401
Etik Kaygular Erkek 139 229 088
Genel Besin Secimi Kadin 848 2,94 047 2,031 0,043
¢ Erkek 139 2,85 0,44

*P<0.05; Bagimsiz drneklem t-testi yapiimistir.

4. Tartigma ve Sonug

Bu arastirmaya katim saglayan 987 bireyin Enneagram kisilik tiplerinin dagiimi incelendiginde TiP 4
(%23,2; n=229) ve TIP 2 (%18,5; n=185) kisilik mizaci ile uyumlu olan katilimcilarin oraninin katihmcilar
arasinda daha yuksek oldugu belirlendi. Enneagram mizacini belirlemek amaciyla gelistirilen farkli
olgeklerin uygulandigi calismalarda, Tirk toplumunda, bireylerin énemli bir kismi TiP 2 (yardimsever)
Enneagram Kisilik tipi ile ortiismektedir [11-13]. Ornegin, Bozik (2018) tarafindan yayinlanan bir
calismada, Sirin (2020) tarafindan gelistirilen Enneagram Trkiye Kisilik Envanteri (ETKE) kullanilarak
kisilik tipi belirlenen 388 bireyin %25,5'inin (n=99) TIP 2 miza¢ yapisinda oldugu rapor edilmigtir [11].
Bircok calismada Turkiye’de yasayan yabanci uyruklular ve turistlerin gézinden Turk halkinin
yardimsever bir karakter 6zelliginde oldugu gercegi ortaya konulmaktadir [14-16]. Bu arastirmada da
TIiP 2 mizach katilimcilarin oraninin yilkksek olmasinin nedeni olarak Tirk halkinin yardimsever kisilik
yapisina sahip olusundan kaynaklandigi dusuiniilmektedir. TiP 2 kisilik karakterine sahip bireyler temel
arayislarini gerceklestirebildikleri veya kendilerini rahat hissettikleri zamanlarda TiP 4'Gn olumlu
Ozelliklerini de gosterebilmektedir. Bu nedenle elde edilen bulgular literattirii destekleyici yeni kanitlar
sunmaktadir.

Turkiye’'de yasayan bireylerin besin tercihlerini etkileyen motivasyon kaynaklari ile ilgili olarak Girgin ve
Karakas (2017) tarafindan yuritilen bir ¢alismada; katiimcilarin besin secimlerinde en etkili rold
oynayan etkenin duyusal faktorler oldugu sonucuna ulagiimigtir. Duyusal gérinimuan ardindan gelen
diger faktorlerin ise sirasiyla; fiyat, uygunluk, ruh hali, dogal gida, saghk, agirlik kontrold, inang ve
asinalik ile politik nedenlerin oldugu bildirilmistir [17]. Literatiirle uyumlu olarak bu arastirma duyusal
gOrunim, duygu-durum ve uygunlugun besin tercihlerini etkilemede dnemli rol oynadigini géstermigtir.
Bununla birlikte etik kaygilar, agirlik kontrolli ve aginaligin etkisinin daha dusuk oldugu belirlenmistir.

Enneagram Kkisilik tipleri ve besin sec¢imleri arasindaki iliski durumui ile ilgili olarak literatiirde dogrudan
bir arastirmaya rastlaniimamakla birlikte kigilik ile duygusal aclik arasindaki iliski durumunun
belirlenmesi amaciyla bircok farkli kigilik 6lgceginin gelistirilerek kullanildigr goérulmektedir [2].
Enneagram Kisilik tipleri ve besin secimi konulari ile ilgili olarak literatir taramasi yapildiginda bu
konularin ayr ayri arastirildiginda ¢cok sayida kaynaga ulasilabilmektedir. 2018 yilinda Gadd tarafindan
yuritilen bir aragtirmanin sonucunda: Enneagram TIiP 1 kisiligin korku veya kaygi; TiP 2 kisiligin
duygusal aclik, sadakat ve asinalik ve TiP 5 kisiligin gidalarin fiyatiyla iligkili olarak besin tercihlerini
yaptigi sonucuna ulasiimistir [6]. Yiritilen bu calismada da TiP 2 kigilik mizacina sahip bireylerin besin
secimlerinde duygu-durum, uygunluk, duyusal gériinim ve fiyat alt boyutlari ile en yuksek iliski dizeyini
gosterdigi belirlenmistir. Gadd'in ¢calismasindan farkli olarak besin seciminde asinalik alt boyutu ile en
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yiiksek iligki diizeyinin TiP 6 kisiliginde oldugu belirlenmistir [6]. Bu duruma TiP 6 Kkisiliklerin giiven
duyma ve ait olma miza¢ Ozelliklerinin 6én planda olusunun sebep olabilecegi dustntlmektedir.
Birincioglu (2021) TiP 6 kisiliklerin agina olduklari durumlarin éncelikli oldugunu ifade etmistir [18]. Korku
ve kaygilarin TIP 1 kisilik tipinde oldugu rapor edilirken[6]; bu arastirmada besin seciminde saglik, agirhk
kontrolii ve etik gibi kaygi kaynakl tutumlarin en yiiksek iliski diizeyinin TiP 3 kigilik tipinde oldugu
belirlenmistir. TIP 3 kisiliklerin; olumlu imaj ve milkemmele yakin dis gériiniis gibi dzelliklere sahip olma
istekleri var oldugu icin [18], saglik ve agirlik kontrollerine dikkat edecekleri diistinilmektedir.

Ergin (2018) tarafindan yapilan bir calismada, kisilik tiplerinin kadinlar ve erkeklerde farklilik gosterip
gostermedigi incelendiginde yalnizca TiP 3 kisilikte anlamli bir farklilik oldugu belirlenmistir. Subas vd.
tarafindan gelistirilen 27 maddelik Enneagram Kisilik Olgegi kullanilarak Enneagram karakterleri
belirlenen kadinlarin %7,9'unun, erkeklerin ise %16,1'inin TiP 3 mizacina sahip oldugu belirtiimistir [19].
TiP 3 mizag 6zelligi gosteren bireyler igin dis gozle imaj olugturmak énemlidir [18]. Birbiriyle uyumlu olan
bu calismalara gore, kadinlarin erkeklere gére imajlarini disardan bir gézle degil kendi ic gorileriyle
olusturuyor olmalari sebep olabilir. Yurutulen bu calismada ise kadin katilimcilarin biyik ¢cogunlugunun
(%25,1) TiP 4, erkek katiimcilarin biyiik cogunlugunun (%17,3) TiP 5 kisilik tipinde oldugu
belirlenmistir. Kisilik tipleri ile cinsiyetler arasindaki iliskinin anlamli oldugu bulunmustur. Arastirmaya
katilan bireylerin cogunlugunun 6grenciler ve akademisyenlerden olugmasi, TiP 5 Kisiliklerin meslek
seciminde akademisyenligi daha fazla tercih ediyor olmalari ile iligkili olabilecedi distinilmektedir [20].
Bu kapsamda, farkh meslek gruplarindan bireylerin katihm saglayacad:r calismalara ihtiyag
duyulmaktadir.

Literatirdeki arastirmalar cinsiyet ile besin secimi tutumlari arasinda anlaml bir iligki oldugunu ve kadin
tuketicilerin saglik alt boyutuna verdikleri 6nemin, erkeklere gére daha yuksek oldugunu savunmaktadir
[21]. Bu calhismada ise literatiire katki olarak kadinlarin duyusal gériinime ve agirlik kontroliine gore
besin secimi duzeylerinin erkeklere gore anlamli olarak daha yiksek seviyede oldugu gosterilmistir. Bu
anlamda kadin katilimcilarin hem besinsel hem de bedensel olarak dis gorinise 6nem verdikleri
sonucuna ulagilabilir. Cogunlugu TiP 4 kisilik tipinde olan kadin katihmcilarin agirlik kontroliine dikkat
edip etmedikleri sorgulandiginda diyet yapan kisilerin orani birbirini dogrular sekilde %20,1 ile TIP 4
kisilik tipinde oldugu belirlenmigtir. Ancak katihmcilarin diyet yapma durumlari ile kigilik tipleri arasindaki
iliski durumunun anlamlilik diizeyine ulasmadigi goriimustir. Bu baglamda ilgili caismada kadinlarin
besin tercihlerinde erkeklere kiyasla daha ¢ok agirlik kontroliinii 6nemsedikleri ortaya koyulmustur.

Sonug ve Oneriler

Bireylerin Enneagram Kisilik tipleri ile besin tercihleri arasindaki iligkiyi anlamak, genel saghgi tegvik
etmek ve dengeli beslenme planlarina uyumu kolaylastirmak icin énemli bir adim olabilir. Ayrica yasam
boyu surdirilebilir yeterli ve dengeli beslenme planinin olusturulmasina katkilar saglayacagi
dustnilmektedir. Ayrica Enneagram kisilik 6zelliklerinden bagimsiz olarak bireylerin besin tercihlerinde
yas aralidinin, ekonomik gelir duzeyinin, agirhk kontrol isteginin, medeni durumun ve sigara/alkol
tiketiminin 6nemli etkileri oldugu gorulmektedir. Bir baska ifadeyle, bireylerin besin tercihlerinin sadece
kisilikleriyle bagintih olmadidi ¢evresel faktorlerden de etkilendigi sonucuna ulasiimigtir.

Literatirde Enneagram Kisilik tipleri ile besin secimleri arasindaki iligkilerin arastirilmasina dair
calismalarin azhigi sebebiyle kisilik 6zelliklerinin, besin tercihleri ve duygusal yeme egilimleri arasindaki
etkilesimleri ve nedensel iligkileri kesfetmek icin daha fazla arastirmaya ihtiya¢ vardir.

e Literatiirle uyumlu olarak bu calismada TiP 2 kisiligin duygu-durum ve duyusal gériinime énem
vererek besin secimi yaptiklari gériilmektedir. Bu sebeple duygusal aclik yagama ihtimali yiksek
olan bu bireylerin danigsmanlik sirecine psikoterapinin eslik etmesi uygun gérilebilir.

e Diger kigiliklerde olmasa da 6zellikle TiP 7 kisilikte impulslari ile hareket etme karakteristik bir
davranis olarak tanimlanmaktadir [22]. Zararli beslenme aliskanhklarina yatkinhgi goérulen bu
bireylerin yeme tutum ve davraniglarina yapilacak mudahalenin durtusellik kontrolinu de
icermesinin tedaviyi daha gicli kilacagi distnulmektedir.

e Beslenme ve diyet tedavisi surecinde listelerin hastalarin kisilik 6zelliklerine (durtuselligine,
disiplinine, mikemmeliyetciligine ya da savrukluguna) uygun olarak hazirlanmasi bireylerin
dogru besin secimi egitimine daha rahat yon verilmesini saglayacaktir.
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ABSTRACT

Objective: This study was conducted to assess the consumption preferences and quantities of bee
products in adults and to determine change in consumption of honey and propolis during the COVID-19
pandemic period.

Material and Method: This descriptive cross-sectional study was conducted with 1217 individuals between
November 2021 and March 2022. An online questionnaire was used for data collection, which included
descriptive characteristics and participants' honey and propolis consumption habits. The data was analyzed
using number, percentage, mean, McNemar, and Marginal Homogeneity test.

Results: In this study, mean age of individuals was 26.84+10.96 years, 68.9% were male, 51.8% had a
secondary education, and 73.4% had no chronic disease. It was found that honey and propolis increased
among subjects during the pandemic (p<0.001). Participants consume honey and propolis because they
are tasty and nutritious, strengthen immune system, and are effective in treating diseases. It was found that
participants preferred filtered honey as honey type and multi-floral blossom honey (plateau) and honeydew
(pine) as honey variety.

Conclusion: This study is the first study with a large sample size conducted in Tirkiye to determine the
consumption of honey and propolis in adults during the pandemic and to evaluate the changes due to the

pandemic. The results of this study show that the consumption of honey and propolis has increased during
the pandemic.
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OZET

Amag: Bu cgalisma, yetigkinlerin ari Urlinleri tiketim tercihlerini ve miktarlarini degerlendirmek, COVID-19
pandemisi ddneminde bal ve propolis tuketimindeki degisimi belirlemek amaciyla yapiimistir.

Materyal-Metot: Tanimlayici nitelikteki kesitsel ¢alisma, Kasim 2021 ile Mart 2022 tarihleri arasinda 1217 kigi
ile gerceklestiriimistir. Verilerin toplanmasinda katilimcilarin tanimlayici 6zellikleri, bal ve propolis ile ilgili tiketim
aligkanhklarini iceren cevrimici bir anket kullanildi. Veriler sayi, yiizde, ortalama, McNemar ve Marjinal
Homojenlik testiyle analiz edilmistir.

Bulgular: Bu calismada bireylerin yas ortalamasi 26,84+10,96 yil olup, %68,9'u erkek, %51,8'i ortadgretim
mezunu, %73,4’Unun herhangi bir kronik hastaligi bulunmamaktadir. Pandemi surecinde katihmcilarin bal ve
propolis tiketiminin arttigi tespit edilmistir (p<0.001). Katihmcilar bal ve propolisi lezzetli ve besleyici olmalari,
bagisiklik sistemini gliclendirmeleri ve hastaliklarin tedavisinde etkili olmalari nedeniyle tiikettiklerini bildirmistir.
Katilimcilarin bal tiri olarak siizme bal, bal ¢esidi olarak ise ¢ok multifloral gicek bal (yayla) ve ¢am balini
(cam) tercih ettikleri belirlenmigtir.

Sonug: Bu galisma, pandemi surecinde yetiskinlerde bal ve propolis tiketiminin belirlenmesi ve pandemiye

bagli degisikliklerin degerlendirilmesi amaciyla Turkiye’de yapilan genis drneklemliilk galismadir. Bu ¢alismanin
sonugclarina gore ari trtinleri olan bal ve propolis tiketimi pandemi doneminde artmistir.

Keywords: COVID-19, bal, propolis
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1. Introduction

The novel COVID-19 outbreak, which has emerged in Wuhan, China has rapidly spread around the
world, has significantly affected the world economy and the life of societies. Efforts to prevent the
COVID-19 pandemic, which affected the entire world in a short period of time, continue apace. COVID-
19 prompted several countries to take strict restriction measures to counteract the infection. The
resulting lockdown immediately had a significant impact on people's daily lives and many habits were
changed. People stayed at home longer and tried to maintain their health by using natural foods. In the
process, it has been reported that people have resorted to complementary and alternative treatments
such as apitherapy for COVID-19 prevention and disease management [1]. For more than 125 million
years, bees have remained one of the most important and industrious species in nature. Bee products
are natural products with many biological and medicinal functions, and honey, pollen, propolis, bee
venom, apilarnil, and royal jelly are commonly used in apitherapy. These products used in apitherapy
are generally known to have very important effects such as antibacterial, antioxidant, anti-inflammatory,
vasodilatory and antitumor effects [2]. However, when examining studies on bee products during the
pandemic, it is noteworthy that they mainly focus on honey and propolis.

Honey and its ingredients are attracting attention as an effective natural therapy, as it is able to relieve
acute inflammation by strengthening the immune response. Several studies have demonstrated its
potential healing power for numerous chronic diseases and conditions, including lung and heart disease,
diabetes, hypertension, autophagy dysfunction, bacterial and fungal infections. Most importantly, honey
has proven its virucidal effect on various enveloped viruses such as HIV, influenza virus, herpes simplex
and varicella zoster virus. Honey is rich in phenolic compounds, mainly flavonoids and phenolic acids,
which act as powerful antioxidants [3]. The anti-inflammatory effect of honey is also well documented.
Studies conducted before the pandemic have shown that honey has an antiviral effect [4-6]. However,
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there are few studies on the effectiveness of honey on COVID-19. Honey can be beneficial for patients
with COVID-19 caused by the enveloped virus SARS-CoV-2 by boosting the host's immune system,
improving comorbid conditions and acting as an antiviral. Studies have shown that some bioactive
compounds in honey (methylglyoxal, chrysin, caffeic acid, galangin, and hesperidin) have an antiviral
effect and boost the immune system, but new studies are needed on the mechanisms of action of these
compounds on COVID-19 [6-9].

Propolis, a resinous material produced by honeybees from plant exudates, has long been used in
traditional herbal medicine and is widely consumed as a health remedy and to boost the immune system.
The COVID-19 pandemic has reignited interest in propolis products worldwide. Fortunately, various
aspects of the SARS-CoV-2 infection mechanism are potential targets for propolis compounds [2].
Propolis contains various bioactive substrates such as polyphenolic acids, flavonoids, vitamins, and
minerals. Propolis, a natural bee product, has been shown to have antiviral, anti-inflammatory,
antifungal, antioxidant, anticarcinogenic, antidiabetic, immunostimulating activities, and antitumor
effects. Due to these effects, it has been reported that propolis can be used prophylactically or as an
adjunct to COVID-19 treatment [10]. There is no study investigating only the consumption habits of
honey and propolis in adults in Turkiye during the pandemic period. Therefore, this study was planned
and conducted to investigate the amount of honey and propolis consumption and preferences of adults
and to determine the change in consumption of honey and propolis by individuals during the COVID-19
pandemic.

2. Material and Method

This was a descriptive cross-sectional study conducted between November 2021 and March 2022
among participants aged 18-65 years. The inclusion criteria were: 1-use of social media such as
WhatsApp, Facebook, and Instagram, 2-residence in Turkiye and 3-age 18 years or older. Participants
were asked to provide their e-mail addresses to avoid duplicate submissions, and duplicate submissions
with the same e-mail address were excluded from the analysis.

Prior to the start of the study, an application was submitted to the Scientific Research Platform of the
Ministry of Health of the Republic of Tlrkiye and approval for the study was granted on 30/07/2021. In
addition, the approval of the Ethics Committee for Non-Interventional Clinical Research of 1zmir Kétip
Celebi University dated 21/10/2021 and number 0444 was obtained.

Data Collection

The questionnaire, which aimed to investigate the amount and preferences of adults for consuming
honey and propolis and to determine the change in consumption of honey and propolis during the
pandemic, was completed online (via Google forms). A snowball system was used in this study.
Participants were informed about the research prior to the study and those who volunteered to
participate in the study accepted the consent form and completed the questionnaire. The questionnaire
was sent to the participants via social media (WhatsApp, Facebook, Instagram). The invitation to the
study was systematically shared on Facebook and Instagram at different times and on different days of
the week. After the first 10 responses were received, the necessary corrections were made to the
guestionnaire. The form also contained the study leader's information and participants were asked to
contact her if they had any problems.

Survey Form

The questionnaire contained information on age, gender, education level (low: <middle school, medium:
high school, high: Zuniversity), presence of chronic diseases, and honey/propolis consumption habits
(frequency of consumption, purpose of use, preferred type and variety of honey).

Statistical Analysis

The research data were analysed using SPSS 25.0 (IBMCorp Ibm 2017). Descriptive statistics of the
data are presented as number, percentage, mean, and standard deviation. Compliance with normal

distribution was assessed using the Kolmogorov-Smirnov test. The McNemar test was used to examine
and evaluate the relationship between two dependent categorical variables, and the Marginal
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Homogeneity test was used to compare differences before and during the pandemic. The statistical
significance level was accepted as p<0.05.

3. Results

The general characteristics of the 1217 individuals who agreed to participate in the study are shown in
Table 1. The mean age of the subjects was 26.84+10.96 years, 31.1% (n=378) were female (F) and
68.9% (n=839) were male (M). It was found that the majority of subjects had medium-level education
(F: 44.2%; M: 55.2%) and had no chronic diseases (F: 75.1% ; M: 72.6%) (Table 1).

Table 1: Subjects' General Characteristics

Female Male Total
Age (MeanzStandard Deviation) (years) 30.24+12.21 25.31+9.98 26.84+10.96
n % n % n %
Education Level
Low 71 18.8 121 14.4 192 15.8
Medium 167 44.2 463 55.2 630 51.8
High 140 37.0 255 30.4 395 32.4
Chronic Disease Status
Yes 94 24.9 230 27.4 324 26.6
No 284 75.1 609 72.6 893 73.4
Total 378 31.1 839 68.9 1217 100

Figure 1 shows the change in the consumption of honey and propolis during the pandemic. During the
pandemic, honey consumption increased from 74.8% to 77.8% and propolis consumption from 28.8%
to 44.0%. The differences are statistically significant (p<0.001) (Figure 1).

80

70

60

50

Percent (%) 40
30

20

10

0

Consume Not consume
Before COVID-19 (Honey) 74,8 25,2

During COVID-19 (Honey) 77,8 22,2
Before COVID-19 (Propolis) 28,8 71,2
During COVID-19 (Propolis) 44 56

u Before COVID-19 (Honey) ®During COVID-19 (Honey)
m Before COVID-19 (Propolis) mDuring COVID-19 (Propolis)

Figure 1: Changes in honey and propolis consumption by subjects during the pandemic
McNemar test, p<0.05.

Table 2 shows information on the consumption of honey and propolis by the participants' before and
during the pandemic. Compared to before the pandemic, the number of individuals who consumed
honey rarely (29.1%—33.4%) and once a week (16.2%—17.3%) increased, while the number of
individuals who did not consume honey (24.1%—22.1%) decreased. Participants consume honey
because it is delicious (45.3%), nutritious (40.8%), and boosts the immune system (29.3%). The number
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of individuals who did not consume propolis (76.0%—72.5%) and rarely (12.5%—12.1%) decreased,
while the number individuals who consumed it daily (2.0%—5.8%) and every other day (2.7%—3.7%)
increased. The frequency of propolis consumption has changed compared to before the pandemic
(p<0.001). Participants consume propolis because it boosts immunity (16.8%), is nutritious (15.8%) and
is effective in treating diseases (13.6%) (Table 2).

Table 2. Individual consumption habits for honey and propolis

Honey Consumption

Propolis Consumption

: Before Durin Before Durin
Variables COVID-19 CoVID 10 CovID1e  COVID18
n (%) n (%) n (%) n (%)
Consumption Frequency
Every day 124 (10.2%) 121 (9.9%) 24 (2.0%) 70 (5.8%)
Every other day 156 (12.8%) 140 (11.5%) 33 (2.7%) 45 (3.7%)
One day a week 197 (16.2%) 210 (17.3%) 51 (4.2%) 51 (4.2%)
One day in fifteen days 93 (7.6%) 70 (5.8%) 32 (2.6%) 22 (1.8%)

Sometimes/rarely

354 (29.1%)

406 (33.4%)

152 (12.5%)

147 (12.1%)

Not consume

293 (24.1%)

270 (22.2%)

925 (76.0%)

882 (72.5%)

p-value p=0.209 p<0.001*
Honey Consumption Propolis Consumption

Consumption Purposes** n (%) n (%)

Effective in the treatment of 295 (24.2%) 165 (13.6%)

diseases

Nutritious 497 (40.8%) 192 (15.8%)

Being delicious / tasting good 551 (45.3%) 96 (7.9%)

Being a habit 173 (14.2%) 49 (4.0%)

Strengthening immunity 357 (29.3%) 204 (16.8%)

Due to the COVID-19 128 (10.5%) 82 (6.7%)

pandemic

**Marginal Homogeneity test, p<0.05

Figures 2 and 3 show the preferred honey type and variety of the individuals. Filtered honey was
consumed by 69.9% of the participants and comb honey by 30.1%. 51.3% of the individuals consumed
honeydew honey (pine), 41.4% consumed multifloral blossom honey (plateau), 5.2% consumed
chestnut honey and 2.1% consumed citrus honey. Men consumed significantly more all types of honey
(p<0.001).
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Figure 2. The most preferred honey type by individuals (More than one response was accepted).
McNemar test, p<0.001.

80

70
60
g 50
é 40
s 30
20
10
0 i .
Multi-floral Honeydew Chestnut honey Citrus honey
blossom honey (pine)
(plateau)
u Female 31,2 29,9 40 25
u Male 68,8 70,1 60 75
m Total 41,4 51,3 52 2,1

mFemale mMale mTotal

Figure 3. The most preferred variety of honey
McNemar test, p<0.001.

4. Discussion and Conclusion

The main results of this study, which was conducted to investigate the consumption levels and
preferences of adults for the consumption of honey/propolis and to determine the change in the
consumption of honey/propolis by individuals during the pandemic, can be listed as follows. During the
pandemic, honey and propolis consumption by participants increased, and it was found that about one-
third of participants consumed honey to boost immunity. It was also found that men consumed more
honey during this period time, and more than half of all participants preferred filtered honey and
honeydew (pine). Honey boosts the immune system and has many health benefits (antimicrobial,
antioxidant, anti-inflammatory, antidiabetic, antihypertensive, cardioprotective) that may help protect
against COVID-19 [3]. Naringin contained in honey can inhibit SARSCoV-2 activity in vitro and treatment
with honey has been shown to promote earlier recovery and reduce mortality in COVID-19 patients [11].
A study conducted in Poland, which is comparable to this study, found that 34% of adults increased their
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honey consumption during the pandemic [12]. A study conducted during quarantine found that honey
(43%) and vitamin C (50%) were the most commonly consumed immune-boosting nutrients [13].
Similarly, a study conducted in Indonesia reported that honey consumption increased during the
pandemic to boost the immune system [14]. A survey of plants and natural products used as protective
measures against COVID-19 during the pandemic in Saudi Arabia found that honey was the most
commonly used by 84% of participants [15]. A survey of people infected with COVID-19 in Saudi Arabia
also found that honey consumption was among the five most commonly consumed natural products,
with the combination of honey and ginger was often preferred [16]. In another study, individuals who did
not consume honey increased their honey consumption after infection with SARS-CoV-2 [17].

The current study found that filtered honey, honeydew (pine) and multifloral blossom honey (plateau)
were the preferred honey types during the pandemic. It was also found that men consumed significantly
more honey for all honey types. There is no information in the literature about the type and variety of
honey that was preferred during the pandemic. In this study, the difference in honey consumption
between genders can be explained by the higher number of male participants. However, in studies
conducted in Western European countries and in the Balkans, men consumed more honey than women,
similar to this study. In the same study, participants reported consuming honey for its therapeutic
properties and the health benefits associated with its high nutritional value [18]. A study conducted in
Western Australia found that women consume honey to relieve sore throats, treat coughs and colds,
while men prefer honey for its immune system boosting and antibacterial properties [19]. In this study,
consistent with the literature, about one-third of the participants consumed honey to boost the immune
system.

It is known that propolis has an antiviral effect due to its flavonoids, caffeic acid, and aromatic acid esters
[20]. A randomized controlled clinical trial reported that standardized green propolis extracts
administered orally to hospitalized COVID-19 patients in addition to standard treatment shortened the
length of hospital stay and offered positive clinical benefits [21]. It has been reported in the literature that
propolis may have a beneficial effect on clinical improvement in patients with mild to moderate-severe
COVID-19, and that propolis or honey may improve clinical symptoms when used as adjunctive therapy
to standard treatment [22]. The literature is more likely to contain information and studies on the possible
mechanisms of the effect of propolis on SARS-CoV-2 than on the frequency of its use during the
pandemic. This study found that propolis consumption also increased during the pandemic, with about
one-fifth of participants consuming propolis to boost immunity. The increased interest in honey and
propolis consumption can be explained by the belief in the immune-boosting properties of bee products
and the increasing tendency of consumers to consume health-enhancing products during the pandemic
[23].

The current study has some limitations. Data collection through an online questionnaire was considered
a limitation. In addition, although an attempt was made to reach more women during data collection, the
gender distribution was not balanced. Since Turkiye is a very large country and internet access is still
limited in many regions, our results can not be generalized to the entire population of Tirkiye. However,
the study has important strengths. First, it is the first study to examine only the honey and propolis
consumption and preferences of the adult Turkish population and to investigate the change in individual
honey and propolis consumption during the pandemic period. The second strength of this study is its
large sample size.

As a result, it was found that participants' honey and propolis consumption increased during the
pandemic and about a third of participants consumed honey to boost immunity. It was also found that
men consumed more honey during this time and more than half of all participants preferred filtered and
plateau blossom honey.

Acknowledgment

This research was funded by the Scientific and Technological Research Council of Tiirkiye (TUBITAK)
2209-A Projects Support Program.

Declaration of Ethical Code

In this study, we undertake that all the rules required to be followed within the scope of the "Higher
Education Institutions Scientific Research and Publication Ethics Directive" are complied with, and that
none of the actions stated under the heading "Actions Against Scientific Research and Publication
Ethics" are not carried out.

78



Before the start of the study, an application was submitted to the Scientific Research Platform of the
Ministry of Health of the Republic of Tlrkiye and approval for the study was granted on 30/07/2021. In
addition, the approval of the Ethics Committee for Non-Interventional Clinical Research of Izmir Katip
Celebi University dated 21/10/2021 and number 0444 was obtained.

References

[1] Konakci G., Uran B.N.O., Erkin O. 2020. In the Turkish News: Coronavirus and “Alternative & complementary”
Medicine Methods. Complementary Therapies in Medicine, 53:102545.

[2] Ozdemir G., Erséz E., Dilek N. 2021. Apitherapy and Health. Black Sea Journal of Health Science, 4(2):168-74.

[3] Hossain K.S., Hossain M.G., Moni A., Rahman M.M., Rahman U.H., Alam M., et al. 2020. Prospects of Honey
in Fighting Against COVID-19: Pharmacological Insights and Therapeutic Promises. Heliyon, 6(12). e0579.

[4] Bogdanov S. 2020. Antiviral Properties of the Bee Products: a Review. Bee Products Against Viruses and for
COVID-19 Prevention (review). www.bee-hexagon.net, (Accessed Date: 21.01.2024)

[5] Hashemipour M.A., Tavakolineghad Z., Arabzadeh S., Iranmanesh Z., Nassab S. 2014. Antiviral Activities of
Honey, Royal Jelly, and Acyclovir Against HSV-1. Wounds: A Compendium of Clinical Research and Practice,
26(2):47-54.

[6] Ashraf S., Ashraf S., Ashraf M., Imran M.A., Kalsoom L., Siddiqui U.N., et al. 2020. Therapeutic Efficacy of
Honey and Nigella Sativa Against COVID-19: A Multi-Center Randomized Controlled Clinical Trial (HNS-
COVID-PK). medRxiv, 10.30.20217364.

[7] Ashraf S., Ashraf S., Ashraf M., Imran M.A., Kalsoom L., Siddiqui U.N., et al. 2023. Honey and Nigella Sativa
Against COVID-19 in Pakistan (HNS-COVID-PK): A Multicenter Placebo-Controlled Randomized Clinical Trial.
Phytotherapy Research, 37(2):627-44.

[8] Mustafa M.Z., Shamsuddin S.H., Sulaiman S.A., Abdullah J.M. 2020. Anti-inflammatory Properties of Stingless
Bee Honey May Reduce the Severity of Pulmonary Manifestations in COVID-19 Infections. The Malaysian
Journal of Medical Sciences: MIMS, 27(2):165.

[9] Shaldam M.A., Yahya G., Mohamed N.H., Abdel-Daim M.M., Al Naggar Y. 2021. In Silico Screening of Potent
Bioactive Compounds from Honeybee Products Against COVID-19 Target Enzymes. Environmental Science
and Pollution Research, 28(30):40507-14.

[10] Bayram N.E., Sorkun K., Oz G.C., Salih B., Topcu G. 2018. Chemical Characterization of 64 Propolis Samples
from Hakkari, Turkey. Records of Natural Products, 12(6):569.

[11] Lokken E.M., Huebner E.M., Taylor G.G., Hendrickson S., Vanderhoeven J., Kachikis A., et al. 2021. Disease
Severity, Pregnancy Outcomes, and Maternal Deaths Among Pregnant Patients with Severe Acute
Respiratory Syndrome Coronavirus 2 Infection in Washington State. American Journal of Obstetrics and
Gynecology, 225(1):77. el-. el4.

[12] Kowalczuk I., Stangierska D., Widera K., Fornal-Pieniak B., Latocha P. 2023. Determinants of Honey
Consumption with Special Reference to the Influence of Nutritional Knowledge and Health Status on
Consumption Habits. Applied Sciences, 13(2):979.

[13] Bakhsh M.A., Khawandanah J., Naaman R.K., Alashmali S. 2021. The Impact of COVID-19 Quarantine on
Dietary Habits and Physical Activity in Saudi Arabia: A Cross-Sectional Study. BMC Public Health, 21(1):1487.

[14] Rachmani N., Apriantini A., ENSD L.C. 2023. Preferences of Young Consumers in Bogor City in Consuming
Honey During the Covid 19 Pandemic. Jurnal limu Produksi dan Teknologi Hasil Peternakan, 11(1):13-8.

[15] Alotiby A.A., Al-Harbi L.N. 2021. Prevalence of Using Herbs and Natural Products As A Protective Measure
During the COVID-19 Pandemic Among the Saudi Population: an Online Cross-Sectional Survey. Saudi
Pharmaceutical Journal, 29(5):410-7.

[16] El-Alosey A.R., Eldiasty J.G., Abushalfeh I.Y., Alimasaude A..A., Mosallam S.A.-E.R., Elmetwalli A. 2024.

Perceptions of Medicinal Herbal Products During the COVID-19 Pandemic Period Among Saudi Patients: A
Cross-Sectional Study. Naunyn-Schmiedeberg's Archives of Pharmacology, 397: 497-506.

79



[17] Aldwihi L.A., Khan S.I., Alamri F.F., AlRuthia Y., Algahtani F., Fantoukh O.1., et al. 2021. Patients’ Behavior
Regarding Dietary or Herbal Supplements Before and During COVID-19 in Saudi Arabia. International Journal
of Environmental Research and Public Health, 18(10):5086.

[18] Kleisiari C., Kleftodimos G., Vlontzos G. 2023. Be(e)ha(i)viour(e): Assessment of Honey Consumption in
Europe. British Food Journal, 125(4):1374-89.

[19] Batt P.J., Liu A. 2012. Consumer Behaviour Towards Honey Products in Western Australia. British Food
Journal, 114(2):285-97.

[20] Attia Y.A., Giorgio G.M., Addeo N.F., Asiry K.A., Piccolo G., Nizza A, et al. 2022. COVID-lQ Pandemic: Impacts
on Bees, Beekeeping, and Potential Role of Bee Products As Antiviral Agents and Immune Enhancers.
Environmental Science and Pollution Research, 29: 9592-9605.

[21] Silveira M.A.D., De Jong D., Berretta A.A., dos Santos Galvao E.B., Ribeiro J.C., Cerqueira-Silva T., et al.
2021. Efficacy of Brazilian Green Propolis (EPP-AF®) as an Adjunct Treatment for Hospitalized COVID-19
Patients: A Randomized, Controlled Clinical Trial. Biomedicine & Pharmacotherapy, 138:111526.

[22] Dilokthornsakul W., Kosiyaporn R., Wuttipongwaragon R., Dilokthornsakul P. 2022. Potential Effects of
Propolis and Honey in COVID-19 Prevention and Treatment: A Systematic Review of in Silico and Clinical
Studies. Journal of Integrative Medicine, 20(2):114-25.

[23] Celik B., Dane S. 2020. The Effects of COVID-19 Pandemic Outbreak on Food Consumption Preferences and
Their Causes. Journal Of Research in Medical and Dental Science, 8(3):169-73.

80



Suleyman Demirel University
Journal of Health Sciences
Volume 15, Issue 1, 81- 91, 2024

Siileyman Demirel Universitesi
Saglik Bilimleri Dergisi
Cilt 15, Sayi 1, 81 - 91, 2024

—— e’

Hemsirelerin Sosyal Medyada Geligmeleri Kacirma Korkusu ile Bakim
Davraniglari Arasindaki lligki

Ayse AYDINLI *®  Tugce KAPLAN UYAN '® | Hatice AGRALI1®

! Siilleyman Demirel Universitesi, Saglik Bilimleri Fakiltesi, Hemsirelik Boliimii, Isparta, Turkiye

PUVON VAN
A A A A AV

OZET

Amagc: Bu calisma hemsirelerin gelismeleri kagirma korku (FOMO) duzeyleri ile bakim davraniglari
arasindaki iligkinin incelenmesi amaciyla yuratuldi.

Yontem: Tanimlayici ve kesitsel tipte yapilan arastirmanin verileri Aralik 2022- Nisan 2023 tarihleri
arasinda toplandi. Arastirmanin evrenini bir sehir hastanesinde calisan hemsgireler, drneklemini ise
arastirmaya katilmayi kabul eden ve dahil edilme kriterlerini saglayan 270 hemsire olusturdu. Veriler,
“Kisisel Bilgi Formu”, “Gelismeleri Kagirma Korkusu Olcegi” ve “Bakim Davraniglari Olgegi-24” kullanilarak
arastirmacilar tarafindan toplandi. Verilerin degerlendiriimesinde tanimlayici istatistikler, Bagimsiz

orneklem t-testi, Tek yonlu varyans analizi ve korelasyon kullaniimigtir.

Bulgular: Hemsgirelerin gelismeleri kagirma korkusu puaninin ortalamasi 21,70 +7,389 ve bakim
davraniglar puaninin ortalamalari 5,28 +0,545 bulundu. Bakim davraniglari puani ile gelismeleri kagirma
korkusu puani arasinda disik duzeyde negatif yonde anlamli dogrusal bir iligki oldugu gorulmustir (r=-
0,174; p<0,01). Ayrica bakim davraniglan bilgi-beceri alt boyutunun puan ortalamasi 5,51 +0,526, giivence
alt boyutunun puan ortalamasi 5,27 0,575, saygilh olma alt boyutunun puan ortalamasi 5,23 +0,615,
baglilik alt boyutunun puan ortalamasi ise 5,15 +0,673 olarak bulunmustur. 30 yas alti, bildirimleri kontrol
etme siklidi ve sosyal medya kullanim siresi fazla olan hemsirelerin FOMO duzeyleri daha yiksekti.

Sonuglar: Bu ¢alismada hemsirelerin FOMO puan ortalamalarinin orta diizeyde, bakim davraniglarinin
yuksek duizeyde oldugu sdylenebilir. Hemsgirelerin sosyal medyada gecirdikleri zamanin artmasinin, bakim

davraniglarini olumsuz yonde etkiledigi belilenmistir. Bu dogrultuda hemsirelerin bilin¢li bir sekilde akilli
telefon ve sosyal medya kullanimi konusunda farkindaliklarinin artirilmasi énerilir.

Anahtar Kelimeler: FOMO, hemsirelik, hemsirelik bakimi, sosyal medya
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ABSTRACT

Purpose: This study was conducted to investigate the relationship between nurses' fear of missing out (FoMO)
levels and their careing behaviors.

Method: The data of the descriptive and cross-sectional study were collected between December 2022 and
April 2023. The population of the study consisted of nurses working in a city hospital, and the sample comprised
270 nurses who agreed to participate in the research. Data were collected by researchers using the "Personal
Information Form," "Fear of Missing Out Scale," and "Caring Behaviors Inventory-24." Descriptive statistics, the
Independent samples t-test, One-way analysis of variance, and correlation were used to analyze the data.

Results: The mean score for nurses' fear of missing out was 21.70 £7.389, and the mean scores for careing
behaviors were 5.28 £0.545. A low-level negative linear relationship was observed between careing behaviors
score and fear of missing out score (r=-0.174; p<0.01). Additionally, the mean score for the assurance sub-
dimension of careing behaviors was 5.27 £0.575, the mean score for the knowledge and skill sub-dimension
was 5.51 +0.526, the mean score for the respectfulness sub-dimension was 5.23 +0.615, and the mean score
for the connectedness sub-dimension was 5.15 +0.673. Nurses under 30 years of age, with a higher frequency
of checking natifications and a higher duration of social media use had higher levels of FOMO.

Conclusion: In this study, it was concluded that nurses' FOMO scores were moderate, careing behaviors were
high, and as fear of missig out levels increased, careing behaviors decreased. It was determined that the
increase in the time nurses spent on social media negatively affected their care behaviors. In this regard, it is
recommended to increase the awareness of nurses about the conscious use of smartphones and social media.

Keywords: FOMO, nursing, nursing care, social media
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1. Girig

Gunimizde dinya capinda 6 milyardan fazla akilli telefon kullanicisinin bulundugu ve bu sayinin diinya
nifusunun yaklasik dértte Gg¢ind olusturdugu bilinmektedir. Bu oran her gecen yil artmaktadir [1].Akilh
telefon kullanim oranlarinin artmasiyla ve internete erisimin kolaylagsmasiyla birlikte sosyal medya
kullanimi da tim dunyada giderek artmaktadir[2]. Bu sayede bireyler, her an sosyal iligkilerini
surdurebilmekte, aileleri ve arkadaslariyla iletisim kurabilmektedir [3]. Ayrica, oyun oynama, ¢evrimigi
gezinme ve aligveris yapma gibi ¢esitli amaclarla da bu teknolojik araglardan faydalanmaktadirlar [4].
Fakat akilli telefon ve sosyal medya kullaniminin bu kadar yayginlasmasi bazi problemleri de
beraberinde getirmektedir [5].

Akilli telefonlarin ginlik hayatin yani sira calisma ortamlarinda sik kullanilmasi nedeniyle ise harcanan
zamanin azalmasi ve is kesintilerinin artmasi saglk sektori de dahil olmak tzere bir¢ok isin dogasini
degistirmistir. Bu durum hemsirelik disiplinini de etkilemistir [6]. Saghk ¢alisanlarinin klinik ortamda iken
is ile alakali olmayan nedenlerle akilli telefon kullanim oranlarinin arttigi belirtiimektedir [7]. Hemsirelerin
calisma saatleri icerisinde hastayla etkilesimde bulunmasi gerektigi halde sosyal medyada vakit
gecirdikleri ve bu durumun farkinda bile olmadiklari belirtimektedir [8].Yapilan calismalar hemsirelerin
yogun bir sekilde internet ve sosyal medya kullanmakta oldugunu bildirmektedir [9,10]. Akilli telefon
kullaniminin yaygin olmadidi dénemlerde hemsireler daha ¢ok hasta bakimina odaklanarak vakit
geciriyordu [6].
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Hemgirelik meslegine dzelligini veren ve bu meslegi diger saglik mesleklerinden ayiran en dnemli unsur
bakimdir [11]. Hemsireler mesleki bilgilerinin yani sira beceri ve sezgilerini kullanarak bireylere bakim
veriler [12]. Hemgirelerin bu yaklasim ve felsefeyle yaptiklari girisimlere “bakim davraniglar”
denmektedir. Bakim davraniglari; hastanin varligini, degerlerini kabul etmeyi, etkili, dogru iletisim
kurmayi, bireyin fiziksel ve spiritiiel ihtiyaclarini karsilamayi ve saglik sorunlarinin giderilmesinde bireyi
desteklemeyi icermektedir [13]. Hemsirelik mesleginde, akilli telefon kullaniminin yayginlasmasiyla
birlikte sosyal medya platformlarinda gecirilen zamanin arttigi ve bu durumun bakim kalitesini olumsuz
yonde etkiledigi bilinmektedir [11,14].

Akilli telefon kullaniminin yayginlagsmasina eslik eden olumsuz durumlardan biri de FOMO olarak
adlandirilan gelismeleri kagirma korkusudur [15]. FOMO, bireyin bulunmadigi ortamda, baskalarinin
kendinden daha tatmin edici deneyimler yasiyor olabilecegine dair yaygin bir kaygi olarak da
tanimlanmaktadir [16]. Bagkalarinin édullendirici deneyimlerini kacirma korkusu veya baskalarinin
kendinden daha anlamli deneyimlere sahip olabilecegi endisesi nedeniyle, bireyler baskalariyla strekli
baglantida kalmak ve dis dinyada olup bitenlerden haberdar olmak icin siklikla akilli telefonlari
kullanirlar [17].

Gelismeleri kacirma korkusu yasayan bireyler ayni zamanda cevapsiz ¢agri ve mesajlar icin akilli
telefonlarini stirekli kontrol etmek, internet baglantisinin olup olmadigini kontrol etmek, akilli telefonlarini
24 saat aclk birakmak ve akilli telefonlari olmadan asla disari gikmamak gibi bazi olumsuz aliskanliklar
da gelistirebilir[18]. Ayrica bu durum akilli telefon kullanma siresi artirarak bakim davranisini olumsuz
etkileyebilir [19]. Bu nedenle hemsirelerde FOMO'nun dizenli araliklarla degerlendiriimesi olasi
olumsuz durumlarin belirlenmesini kolaylastiracaktir. Bu calismanin amaci hemsirelerin FOMO
duzeylerini ve bakim davraniglarini belirlemek ve bu faktorler arasindaki iliskiyi incelemektir. Ayrica
bakim davraniglari ile FOMO'nun tanimlayici 6zellikler arasindaki iliski degerlendirilmistir. Bu ¢alisma
hemsirelerde FOMO riski ile bakim davraniglari arasindaki iliskiyi degerlendiren ilk galismadir.

2. Materyal ve Metot
Arastirmanin Tipi

Bu c¢alisma, hemsirelerin FOMO diizeylerinin bakim davranislari Uzerine etkisini belirlenmesi amaciyla
tanimlayici ve kesitsel bir ¢alisma olarak yuritilmustir. Arastirma raporunun yaziminda STROBE
kriterlerine uygunluk gozetilmistir [20].

Aragtirmanin Evreni ve Orneklemi

Arastirmanin evrenini bir sehir hastanesinde gorev alan 831 hemsire olusturdu. Arastirmaya en az bir
yillik klinik deneyimi olan, iletisim problemi olmayan, akilli telefon ve sosyal medya kullanan hemsireler
dahil edildi. Orneklemini ise dahil edilme kriterlerini saglayan hemsireler olusturdu. Orneklem biiyikIigi
%50 yanit orani, %90 guven araligi, %5 hata payi ve toplam 831 hemsireye gore belirlendi [21]. Calisma
icin gerekli toplam 6rneklem buyikligl en az 205 hemsire olarak belirlendi ve 270 hemsire ile ¢alisma
tamamlandi.

Veri Toplama

Arastirmanin verileri Aralik 2022-Nisan 2023 tarihleri arasinda toplandi. Verilerin toplama formlarinin
doldurulmasi ortalama 10-15 dakika surdu.

Veri Toplama Aragclari
Arastirmada veri toplama araci olarak, ©orneklem grubuna ait sosyodemografik 6zelliklerinin
belirlenmesine yonelik “Kisisel Bilgi Formu” kullanildi. Ayrica hemsirelerin sosyal medyada gelismeleri

kacirma korku duzeylerinin belirlenmesinde “Gelismeleri Kagirma Korkusu Olcegi” ve “Bakim
Davraniglar Olcegi-24” kullanildi.
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Kisgisel Bilgi Formu

Arastirmacilar tarafindan literatirden yararlanilarak hazirlanan form; hemsirelerin yas, cinsiyet gibi bazi
sosyodemografik dzelliklerini, akill telefon ve sosyal medya kullanim durumlarina iliskin 6zelliklerini ve
calisma sekilleri ile ilgili bilgileri iceren sorulardan olusmaktadir [2,4,6,19].

Geligmeleri Kagirma Korkusu Olgegi (GKKO)

Olgek Przybylski (2013) tarafindan gelistirilmistir. Tiirkge gecerlilik glivenilirligi Gokler ve arkadaglari
(2016) tarafindan yapilmistir [16,17]. Olcek; begli likert tipte bir dlgektir. “1=Hi¢ Dogru Degildir, 2= Bir
Parca Dogrudur, 3=Orta Derecede Dogrudur, 4=0Oldukc¢a Dogrudur, 5=Asiri $Sekilde Dogrudur” seklinde
10 maddeden olugsmaktadir. Olcegin kesme noktasi bulunmamakta olup alinabilecek puan en diisiik 10
ve en yuksek 50'dir. Dolayisiyla dlgekten alinan puan arttikga kigilerin gelismeleri kagirma korkusu
yasama olasili§i da artmaktadir. Orijinal 6lgek Cronbach alfa degeri 0,95, Turkceye uyarlanan versiyonu
icin 0,81 [16,17] ve bu calismada 0,85 olarak hesaplanmistir.

Bakim Davraniglar Olgegi-24

Hemsirelerin bakim davraniglarini degerlendirmek icin kullanilan bir élcektir [22]. Olgegin Turkiye'deki
glvenirlik calismalari Kurgun ve Kanan (2012) tarafindan yapilimistir [23]. Olcek bilgi-beceri, giivence,
saygil olmak ve baghlik olmak lizere dort alt boyuttan olusmaktadir. Olcek altili likert tipte olup 24
maddeden olusmaktadir. Olgek puanlarinin hesaplanmasinda, tim maddelerin puanlar toplandiktan
sonra madde sayisina bolinerek 1-6 arasinda toplam ve alt boyut dlgek puani elde edilmektedir. Alt
boyut ve toplam 6lgek puani artikgca hemsirelerin bakim davraniglari algi diizeyleri artmaktadir [22,23].
Olgegin Tirkge'ye uyarlanan versiyonu hemsireler igin Cronbach alfa degeri 0,96 olarak hesaplanmistir
[23]. Bu ¢alismada ise 6lcedin Cronbach alfa degeri 0.94 olarak hesaplanmistir.

Verilerin Analizi

Calisma verileri IBM SPSS Statistics 26.0 (Armonk, NY:IBM Corp.) programina aktarilarak analizler
tamamlanmigtir. Verilerin degerlendiriimesi surecinde, kategorik degiskenler icin frekans dagilimlari,
sayisal degiskenler icin ise tanimlayici istatistikler (ortalama, standart sapma, medyan) saglanmistir.
Analizlerin belirlenmesi icin ilk olarak tim puanlarin normal dagihmi icin Kolmogorov-Smirnov Testi
(n>30) uygulanmistir. Bu test sonucunda, puanlarin normal dagihmi saglandigi tespit edilmis ve bu
nedenle karsilastirmalarda parametrik testler tercih edilmistir. iki bagimsiz grup arasindaki puan
farkhliklari Bagimsiz Orneklem T Testi ile incelenmistir. ikiden fazla bagimsiz grup arasindaki puan
farkhliklar Tek Yonli Varyans Analizi (ANOVA) ile incelenmis ve hangi gruplar arasinda farkhhklar
oldugu Tukey Testi ile belirlenmistir. Ayrica, sayisal degiskenler arasindaki nedensel olmayan iliskilerin
derecesini belirlemek icin Pearson Korelasyon Katsayisi kullanilmistir. istatistiksel anlamlilik diizeyi p <
0.05 olarak kabul edilmistir.

Caligmanin Etik Yon(

Calismanin etik onay! Sileyman Demirel Universitesi Universite Etik Kurulu'ndan alinmigtir (Tarih:16
Kasim 2022, No:62/8 ). Calisma Helsinki Deklarasyonu ilkelerine uygun olarak yuratalmagtir.
Calismanin yurdtulebilmesi icin kurum izni alinmis ve ¢alismaya katilan hemsirelerin bilgilendirilmis
onamlari alinmigtir.

3. Bulgular

Aragtirmaya katillan hemsgirelerin (n=270) yas ortalamasi 35,36+7,76 olup, %92,2'si kadin ve %57,8'i
evlidir. 6-10 yildir akilli telefon kullananlarin orani %50 ve sosyal medya kullananlarin orani %46,7 iken
hemsirelerin %61,5’i 1-3 saat giinlik sosyal medya kullanmakta, %57,8'i giinde birka¢ kez sosyal medya
bildirimlerini kontrol etmekte ve her ndbette %62,6'si telefonda 60 dakikadan daha az sure vakit
gecirmektedir. Arastirmaya katilan hemsirelerin %34,4'niin meslekte ¢calisma siresi 16 yil ve Uzeridir.
Hemesirelerin %50,4'0 haftalik 41-48 saat calismakta ve %74,1'i ise hem gece ve hem de giindiz
calismaktadir (Tablo 1).
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Tablo 1. Hemsirelerin Demografik Ozelliklerinin Dagihmlar

Kisi Sayisi (n=270) Yiuzde (%)
Yas Grubu (Ort+SS) 35,36+7,767
30 yas ve alti 98 36,3
31-40 96 35,6
41 yas ve Ustl 76 28,1
Cinsiyet
Kadin 249 92,2
Erkek 21 7,8
Medeni Durum
Evli 156 57,8
Bekar 114 42,2
Akilli Telefon Kullanim Yih
1-5yil 12 4,4
6-10 yil 135 50,0
11 yil ve Gzeri 123 45,6
Sosyal Medya Kullanim Yil
1-5yil 42 15,6
6-10 yil 126 46,7
11 yil ve Gzeri 102 37,8
Gunlik Sosyal Medya Kullanim Suresi (Ort+SS) 3,281,764
1-3 saat 166 61,5
4 saat ve Usti 104 38,5
Bildirim Kontrol Etme Sikhgi
Her saat 82 30,4
Gunde birkag kez 156 57,8
Her giin 32 11,9
Meslekteki Calisma Yil
1-5yil 46 17,0
6-10 yil 90 33,3
11-15 yil 41 15,2
16 yil ve Uzeri 93 34,4
Haftalik Caligma Siiresi
32-40 saat 48 17,8
41-48 saat 136 50,4
49-60 saat 75 27,8
61 saat ve Uzeri 11 4,1
Caligma Sekli
Gindiz 60 22,2
Gece 10 3,7
Gece Glnduz 200 74,1
Telefonda Gegirilen Vakit (dk) (Ort+SS) 45,17+37,013
60 dk alti 169 62,6
60 dk ve Ustl 101 37,4

Ort=Ortalama; SS=Standart Sapma

Tablo 2'de hemsirelerin bakim davranislari puaninin ortalamasi 5,28+0,545'tir. Ayrica glivence alt
boyutunun puan ortalamasi 5,27+0,575, bilgi-beceri alt boyutunun puan ortalamasi 5,51+0,526, saygili
olma alt boyutunun puan ortalamasi 5,23+0,615, bagllik alt boyutunun puan ortalamasi ise
5,15+0,673'tur. Hemsirelerin gelismeleri kacirma korkusu puaninin ortalamasi 21,70+7,389'tir.
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Tablo 2. Olgek Puanlarinin Ortalama ve Standart Sapma Degerleri ile Normal Dagihm Varsayiminin
Incelenmesi

Kolmogorov

Puanlar Ort£SS Medyan Min-Maks Carpiklik Basiklik

Smirnov (p)

Bakim Davranislari Puani 5,28+0,545 5,38 3,6-6,0 -3,05 1,61 0,000
Alt Boyutlar

Madde ve Giivence 5,270,575 5,38 3,5-6,0 -2,07 0,51 0,000
Bilgi-Beceri 5,51+0,526 5,60 3,4-6,0 -2,33 2,29 0,000
Saygili Olma 5,23+0,615 5,33 3,3-6,0 -2,82 1,09 0,000
Baglihk 5,15+0,673 5,20 3,2-6,0 -3,04 0,00 0,000
Geligmeleri Kagirma Korkusu Puani  21,70+7,389 20 10-47 2,67 0,95 0,000

Ort=Ortalama, SS=Standart Sapma, Min=Minimum, Maks=Maksimum

Hemsirelerin yas gruplari, medeni durumlari, sosyal medya kullanim sureleri, bildirim kontrol etme
sikliklari ve meslekte calisma yillari arasinda gelismeleri kagirma korkusu toplam puaninin ortalamasina
gore istatistiksel olarak anlaml bir farkhlik oldugu goruldi (p<0,05). Hemsgirelerin cinsiyetleri, medeni
durumlar ve ¢alisma sekilleri arasinda bakim davraniglari toplam puanlarinin ortalamalarina gére
istatistiksel olarak anlamli bir farklilk oldugu goéruldiu (p<0,05). Bakim davraniglari alt boyutlarindan
hemsirelerin cinsiyetleri ile saygili olma ve baghlik puanlarinin ortalamalari; medeni durumlar ile
glvence, bilgi-beceri, baglilik puan puanlarinin ortalamalari ve ¢alisma sekilleri ile bilgi-beceri puaninin

ortalamalari arasinda istatistiksel olarak anlamh bir farkhlk oldugu gérildi (p<0,05). (Tablo 3).

Tablo 3. Olgek Puanlarina Gére Demografik Ozellikler Arasindaki Farkliliklarin incelenmesi

Geligmeleri
.. .. Kacirma
Bakim Davraniglari-24 Ol¢egi Korkusu
Olcegi
) Toplam " - . 9
Demografik Puan Guvence  Bilgi-Beceri Saygil Olma Baglihk Toplam Puan
Ozellikler Ort+SS Ort+SS Ort+SS Ort+SS Ort+SS
Ort+SS
Yas Grubu
1. 30 yas
ve alt 5,26+0,496 5,23+0,526  5,44+0,498 5,22+0,572 5,17+0,630 23,45+7,389
2.31-40 5,25+0,582 5,22+0,616 5,51+0,556 5,21+0,643 5,08+0,729 21,74+7,334
\31(';:7]153[/]&15 5,37+0,555 5,37+0,577 5,62+0,512 5,28+0,636 5,22+0,655 19,39+6,905
1,697; . . . 6,720; 0,001"
F;p 1,223:0,296 0.185 2,610; 0,075 0,352; 0,704 0,927; 0,397 Fark: 1-3
Cinsiyet
Kadin 5,31+0,539  5,28+0,58 5,52+0,524 5,27+0,596 5,18+0,656 21,62+7,540
Erkek 5,01+0,555 5,05+0,472  5,43+0,556 4,83+0,704 4,730,747 22,67+5,314
1,818; . .
tp 2,464,014 0070 7820435 3501:0,002%  2,9950,003" 10,624, 0,533
Medeni
Durum
Evli 5,360,556 5,35+0,591  5,59+0,546 5,29+0,618 5,22+0,667 20,63+7,275
Bekar 5,180,515 5,16+0,536  5,42+0,483 5,150,603 5,05+0,671 23,16+7,325
2,600; 2,720; 2,673; . 2,1148; . -
tp 0010 0.007" 0.008" 1,944; 0,053 0.033" -2,807; 0,005
Sosyal
Medya
kullanim
1a 52740576 5,26+0,606 55040566  522+0,645  5,12+0,697 20,817,134
. 5,31+0,493 5,28+0,524  5,54+0,457 5,24+0,566 5,19+0,633 23,13+7,598
saat/glin
4 saat ve
Gstl/gun
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-0,548; -0,323; -0,726; -0,235; -0,861; _ .
5P 0,584 0,747 0,468 0,814 0,390 2,533, 0,012
Bildirim
Kontrol
Etme
Siklign 52540527 5,23+0542 549+0,533  5,19+0,612  5,12+0,673 23,637,589
1.Hersaat 527+0560 525+0,598 55040528  523+0,628  5,14+0,687 21,087,323
2.Giinde 5,43+0511 5,420,535 5,670,486  5,36+0,554  5,28+0,607 19,75+6,278
birkag kez
3.Her gin
1,367; 1,563: 0,953:; 0,644; 4,586; 0,011
Fp 1,300;0.274 0,257 0,211 0,387 0,526 Fark: 1-2,3
Meslekteki
Calisma
Yih
1.1-5 yil 5,23+0,476 5,24+0,483 5,41+0,508 5,17+0,568 5,090,612 21,917,061
2.6-10 yil 5,23+0,582 5,19+0,610 5,44+0,580 5,19+0,621 5,120,733 23,22+7,365
3.11-15 yil 5,26+0,541 5,23+0,562 5,55+0,471 5,22+0,663 5,070,695 23,617,870
3'2233’""9' 5,380,537 5,37+0,581 5,620,489 530£0,611 5,24+0,631 19,28+6,783
1,600: 2,526: 0,735: 0,933: 5,822: 0,001"
Fp 1,451, 0,228 0,190 0,058 0,532 0.425 Fark: 4-2.3
Cahisma
Sekli
Gundiiz 5,26+0,618  5,21+0,681  547+0,560  5,24+0,676  5,15+0,735 22,62+8,385
Gece 5,05+0,423  5,00+0,349 50640558  5,12+0,545  5,02+0,545 22,004,497
gﬁﬁzw 5,30+0,526  5,29+0,547  555+0,505 5,230,601  5,16+0,662 21,417,190
4,482: 0,012" , _ 0,622:
Fip 1123;0327 1550;0212 A1o' "S 0187,0830  0,192;0,826 0535
Telefonda
Gegirilen
Vakit (dk)
60 dk alti 5,3140,520  5,28+0,554  5,54+0,520  5,28+0,565  5,16+0,657 22,15+7,308
ggtg""e 5,24+0,585  5,24+0,611  548+0,537 5,140,684  5,13+0,702 20,95+7,500
tp 1,012:0313 0,593; 0,554 0,955:0,340 1,811:0,071 0,394: 0,694 %’i%%’

*p<0,05, Ort=Ortalama, SS=Standart Sapma
t=Bagimsiz Orneklem T Testi, F=Tek YOnlu Varyans Analizi (ANOVA), Fark=Tukey Testi, p=Anlamlil/k Duzeyi

Olgek puanlari arasindaki iligkiler incelendigimizde; bakim davranislar puani ile gelismeleri kagirma
korkusu puani arasinda distk dizeyde negatif yonde anlaml dogrusal bir iliski oldugu goérilmustir
(r=-0,174; p<0,01). Alt boyut puanlari arasindaki iliskiler incelendiginde ise; giivence puani (r=-0,166;
p<0,01), bilgi-beceri puani (r=-0,157; p<0,05), saygili olma puani (r=-0,133; p<0,05) ve baglilik puani
(r=-0,180; p<0,01) olmak Uzere tim alt boyutlar ile gelismeleri kagirma korkusu puani arasinda ayni
sekilde disuk duzeyde negatif yonde anlaml dogrusal iliskiler oldugu gérilmustir (Tablo 4).

Tablo 4. Olgek Puanlari Arasindaki iligkilerin incelenmesi

1 2 3 4 5 6

1. Bakim Davraniglari r 1
Puani p

. r 0,930 1
2. Guvence b 0,000™

. . r 0,844 0,723 1
3. Bilgi-Beceri b 0,000 0,000

r 0,937 0,804 0,735 1
4. Saygili Olma p 0000 0,000 0,000
5 Bagllik r 0,927 0,802 0,705 0,870 1
-Pag p 0,000™ 0,000™ 0,000™ 0,000™

6. Geligmeleri Kagirma r -0,174 -0,166 -0,157 -0,133 -0,180 1
Korkusu Puani p 0,004" 0,006™ 0,010 0,029 0,003

*p<0,05, **p<0,01, ***p<0,001
r=Pearson Korelasyon Katsayrsi, p=Anlamlil/k Diizeyi
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4. Tartigma ve Sonug

Bu calismanin amaci hemsirelerin FOMO duzeyleri ile Bakim Davraniglari arasindaki iligkinin
incelenmesidir. Calisma sonucunda hemsirelerin bakim davraniglar ile FoOMO dizeyleri arasinda
negatif yonla bir iliski oldugu, diger bir deyisle FOMO dlzeyleri arttikga bakim davraniglarinin azaldigi
belirlenmistir.

Calismamizda hemgirelerin bakim davraniglari toplam puaninin ortalamasinin 5,28+0,545 yilksek
diizeyde oldugu saptanmistir. Benzer sekilde Efil ve ark., (2022) yogun bakim hemesirelerinin tikenmislik
dizeyleri ve bakim davraniglarini incelemek amaciyla yaptiklari calismada hemsirelerin yiksek
dizeyde bakim davranisina sahip olduklarini ortaya koymuslardir [19]. Literatiirde bu calismanin
bulgularina benzer sekilde hemsirelerin bakim davraniglarini yiksek diizeyde algiladiklarini gdsteren
bazi diger calismalar da mevcuttur [24,25]. Bu calismada, hemsirelerin yiuksek diizeyde bakim
davraniglari sergiliyor olmasinin nedeninin, ¢ogunlugunun 6 yil ve Uzeri mesleki deneyime sahip
olmalarindan kaynaklandigini distinmekteyiz.

Ote yandan calismamizda 6nemli bir bulgu olan hemsirelerin FOMO puaninin ortalamasinin
21,70+7,389 olup orta dizeyde oldugu saptanmistir. Literatirde hemsirelerin FOMO dizeylerinin
incelendigi cahismalarda da hemsirelerin FOMO puan ortalamalarinin orta diizeyde oldugu belirtilmistir
[2,26]. Benzer sekilde hemgirelik 6grencileri tGizerinde yapilan diger bazi ¢caligmalarda da toplam FoMO
puaninin orta diizeyde oldugu bildirilmektedir [2,4,27]. Calismamiza katilan hemsirelerden 30 yas ve
altinda olanlarin FOMO puan ortalamasinin 41 yas ve Ustiinde olan hemsirelerin puan ortalamasindan
anlamli derecede daha yuksek oldugunu sdyleyebiliriz. Ayrica 16 yil ve daha fazla siredir ¢alisan
hemsirelerin FOMO puan ortalamasinin, 6-10 ve 11-15 yildir galisan hemsgirelerin puan ortalamalarindan
anlamli derecede daha disuk bulunmustur. Bu bulgumuza gére nispeten daha geng olanlar ve meslege
daha yeni baslamis olanlarin FOMO duzeyleri daha yuksek ¢ikmistir. Bu ¢alismanin bulgularina benzer
sekilde Alameddine ve arkadaslarinin (2019) saghk profesyonelleri ile yaptiklar calismada genclerin
akilh telefonlari nispeten daha fazla kullandiklarini sonucuna ulasiimistir [28].

Bu ¢alismada sosyal medya kullanim siresi ve bildirimleri kontrol etme sikligi arttikca hemsirelerin
FoMO duizeylerinin de arttigi saptanmistir. Farkl poptlasyonlarda yapilan calismalarda bulgumuzu
destekler nitelikte sosyal medya kullanim siresi arttikga [29] ve bildirimleri kontrol etme sikhdi arttikca
[30] FOMO duzeylerinin arttigini bulmuslardir. FOMO puani arttikga sosyal medya bildirimlerinin kontrol
sikhidgmnin artmasi ve gunlik sosyal medya kullanim saatinin artmasi beklenen bir durumdur ve bu
durumlar birbirini tetikleyebilmektir. Bireylerin FoOMO duzeyleri arttik¢a bildirimleri kontrol etme sikhdi ve
gunlik sosyal medya kullanim saati artmasi kaginilmaz hale gelmektedir [27,29,30].

Hemesirelik uygulamasinin temelini olusturan bakim davranislari kaliteli hemsirelik bakimi icin énemlidir
[19]. Hemsirelerin akilli telefon kullanimindaki artigin dikkat eksikligine, is devamliliginin bozulmasina
ve hasta bakim kalitesinin dismesine yol actigi bilinmektedir [5,31]. Bireylerin FOMO duzeyleri arttik¢ca
akill telefon kullanimlarinin artacagi [32] ve durumun bakim davranislarini etkileyecegdi diistintlmektedir
[4]. Bireylerin FOMO dizeyleri ile bakim davraniglar arasindaki iliskiyi inceledigimiz bu calismada;
bakim davranislari puani ve tim alt boyutlari ile gelismeleri kacirma korkusu puani arasinda duisik
dizeyde negatif yonde anlamli dogrusal bir iligki oldugu goérilmustir (r=-0,174; p<0,01). Diger bir degisle
bireylerin FOMO duzeyi arttikca bakim davraniglari azaldigi ortaya c¢ikmistir. FOMO’nun bakim
davranislarini olumsuz etkilemesi beklenen bir sonug olsa da hemsirelerin FOMO duzeylerinin ve bakim
davranisglar Uzerine etkilerinin kapsaml bir sekilde degerlendiriimesi gerekmektedir. Fakat bu konuda
literatirde  yapilmis calismaya rastlanmamis olmasi bu bulgumuzun yorumlanmasini
sinirlandirmaktadir.

Bu calismanin bulgularina benzer sekilde Catiker ve arkadaslari hemsirelik 6grencileri ile yaptiklari
calismada FoMO duzeyi ile bakim davranislari arasinda disuk dizeyde negatif yonde anlamli bir iligki
oldugunu goéstermislerdir [4]. FOMO duzeyi arttikca bakim davraniglarinin diismesi endise vericidir [18].
Ayrica FOMO’nun agiri derecede internet kullanimina neden oldugu bilinmektedir [33]. Cetin ve
arkadaslari (2021) yaptiklari calismada yogun bakim Unitesi gibi 6zel kliniklerde ¢alisan hemsirelerin
zaman yonetiminde yasadiklari aksakliklarin, bakim kalitesini, bakim uygulamalarinin giavenilirligini ve
verimliligini azalttigi bildirilmektedir [10]. Alameddine ve arkadaslari tarafindan acil serviste caligan
saglik profesyonelleri ile yapilan ¢calismada 6zellikle akilli cihazlar ile gegirilen sirenin artmasinin bakim
sureclerinin olumsuz etkilenecegi belirtiimistir [28].
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Bu calismanin sonugclari, hemsgirelerin akilli telefon kullanimi ve sosyal medya etkilesimlerinin, bakim
davraniglarini etkiledigini gostermektedir. Bulgular, 6zellikle gen¢ hemsgirelerin ve yeni meslege
baslamis olanlarin, FOMO diizeylerinin daha yuksek oldugunu ve bu durumun bakim davraniglarini
olumsuz ydnde etkiledigini ortaya koymaktadir. Ayrica, sosyal medya kullanim siresi ve bildirim kontrol
sikhginin artmasiyla birlikte, hemsgirelerin FoMO dizeylerinin de arttigi ve bu durumun bakim
davranislarina olan etkisinin daha belirgin hale geldigi gérilmektedir. Bu sonuclar 1siginda, hemsirelerde
FoMO diizeyi arttikca hemsirelerin bakim verme davraniglarinin olumsuz etkiledigini soyleyebiliriz.
Hemesirelerin telefon ile gecirdikleri zamanin artmasinin, is performansini ve bakimin kalitesini olumsuz
yonde etkiledigi distndldiginde hemsirelerin bu konuda farkindaliklarinin artirilmasi icin hizmet ici
egitimlerin verilmesi 6nerilir.

Sinirhihiklar
Calismanin tek bir hastanede calisan hemgirelerle yirutilmesi bulgularin  genellenebilirligini

sinirlandirmaktadir. Ayrica 6rneklem sayisinin nispeten kigik olmasi ¢alismanin sinirliliklar arasinda
yer almaktadir. Tim bu sinirhliklara ragmen bu konuda yapiimisg ilk ¢alisma olmasi giclu yanidir.

Tesekkar

Calismamiza katillan hemsirelere tesekkdrler.

Etik Beyani

Bu calismada, “Yuksekdgretim Kurumlars Bilimsel Arastirma ve Yaym Etigi Yonergesi” kapsaminda
uyulmasi gerekli tum kurallara uyuldugunu, bahsi gegen yonergenin “Bilimsel Arastirma ve Yay/n Etigine
Aykiri Eylemler” bagligr altinda belirtilen eylemlerden hicbirinin gerceklestiriimedigini taahhiit ederiz.

Bu calisma icin Silleyman Demirel Universitesi Universite Etik Kurulu’ndan (Karar No: 62/8 Tarih:
16.11.2022 ) etik onay alinmistir.
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ABSTRACT

The global escalation of DM parallels the rise in obesity rates, with Turkey experiencing a prevalence of 13.7%
for diabetes and 32% for obesity among adults. Managing diabetic patients necessitates a comprehensive
approach due to the intertwined nature of diabetes and obesity, along with the heightened risk of additional
chronic illnesses. Diabet nurses play a pivotal role in diabetic care, encompassing regular assessments, blood
glucose monitoring, medication management, patient education. Incretin-mimetic glucagon-like peptide-1
receptor-agonists (GLP-1A) have demonstrated superiority in diabetes, weight control, positioning them as
second-line treatments. Weight management remains fundamental in diabetes care, with Diabet nurses
providing vital support through dietary guidance, physical activity promotion, and weight loss assistance for
diabetic patients. Predicting patient responses to GLP-1A therapy is crucial for optimizing treatment outcomes,
streamlining decisions, averting potential complications.

Artificial intelligence (Al) and machine learning (ML) offer promising avenues for enhancing healthcare delivery.
Our study aimed to forecast fasting blood sugar levels, HbA1C values, and weight loss outcomes in diabetic
patients using exenatide, utilizing the random forest algorithm. Analyzing real patient data from the Western-
Mediterranean, this study achieved substantial success rates of %99.9, %99.9 and %97.3 in predicting weight
loss, fasting blood sugar levels, and HbA1C values, respectively.

Our findings underscore the potential of Al-driven approaches in nursing, particularly in prognostic modeling for
diabetic patient management. By leveraging ML, nurses can anticipate treatment responses, streamline

decision-making, and elevate patient care quality. As Al applications evolve, integrating these technologies into
nursing roles promises to advance patient-centered care and optimize health outcomes.
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OZET

Diabetes Mellitus'un (DM) kiresel olgekteki artigi obezite oranlarindaki artiga paraleldir; Turkiye'de
yetigkinler arasinda diyabet prevalansi %13,7, obezite ise %32'dir. Diyabet ve obezitenin i¢ ice ge¢mis
dogas! ve ilave kronik hastalik riskinin artmasi nedeniyle diyabet hastalarinin yonetimi kapsamli bir
yaklasimi gerektirmektedir. Diyabet hemsireleri, diizenli degerlendirmeler, kan sekeri takibi, ilag ydnetimi
ve hasta egitimini kapsayan diyabet bakiminda ¢ok énemli bir rol oynamaktadir. inkretin-mimetik glukagon
benzeri peptid-1 reseptor agonistleri (GLP-1A), diyabet ve kilo kontroliinde Ustiinliik gdstererek bunlari
ikinci basamak tedaviler olarak konumlandirmistir. Diyabet hemsgirelerinin diyabet hastalarina diyet
rehberligi, fiziksel aktivite tegviki ve kilo verme yardimi yoluyla hayati destek saglamasiyla, kilo yonetimi
diyabet bakiminda temel olmaya devam etmektedir. GLP-1A tedavisine hasta yanitlarini tahmin etmek,
tedavi sonuglarini optimize etmek, kararlari kolaylagtirmak ve potansiyel komplikasyonlari 6nlemek icin ¢ok
onemlidir.

Yapay zeka (Al) ve makine 6grenimi (ML), saglik hizmeti sunumunu gelistirmek i¢in umut verici yollar
sunmaktadir. Calisma eksenatid kullanan diyabet hastalarinda makine &6grenmesi algoritmalarini
kullanarak aclik kan sekeri duzeylerini, HbA1C degerlerini ve kilo kaybi sonuclarini tahmin etmeyi
amaclamaktadir. Bati Akdeniz'deki gergek hasta verilerinin analiz edildigi bu ¢alisma, kilo kaybi, aclik kan
sekeri diizeyleri ve HbA1C degerlerini tahmin etmede SVR algoritmasi sirasiyla %99.9, %99.9 ve %97.3'lik
basari oranlarina ulagsmistir.

Bulgularimiz hemsirelikte, 6zellikle de diyabetik hasta yonetimine yonelik prognostik modellemede yapay
zeka odakli yaklagimlarin potansiyelinin altini ¢cizmektedir. Hemsireler, makine 6greniminden yararlanarak
tedavi yanitlarini tahmin edebilir, karar alma sirecini kolaylastirabilir ve hasta bakim kalitesini yiikseltebilir.
Yapay zeka uygulamalar gelistikce, bu teknolojileri hemsirelik rollerine entegre etmek, hasta merkezli
bakimi ilerletmeyi ve saglik sonuclarini optimize etmeyi vaat etmektedir.

Anahtar Kelimeler: Diyabet yonetimi, inkretin tedavi, diyabet hemsireligi, makine 6grenmesi algoritmalari
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1. Introduction

Studies show that with the increase in weight in the society, the incidence of Diabetes mellitus (DM),
which is one of the serious chronic diseases, increases .[1-5] According to Turkey Diabetes,
Hypertension, Obesity and Endocrine Disease Survey (TURDEP-I/ 11), in the Turkish adult population,
the prevalence of diabetes has reached 13.7% and the obesity prevalence has reached 32%. At the
same time, when the data are compared, it is seen that diabetes has increased by 90% and obesity by
44% [6]. Since the incidence of complications should be considered in diabetic patients, they should be
evaluated with a more holistic perspective than other chronic diseases. It is known that obesity, which
accompanies Type |l DM, triggers other physiological disorders and becomes an increased risk factor
in the occurrence of additional chronic diseases. Increasing stress factors will make it difficult to catch
the target blood sugar level. Therefore, the fact that the treatment used has a gain such as weight loss
will make disease management easier.

Internal medicine nurses play a crucial role in overseeing the care of diabetic patients, ensuring
adherence to treatment regimens, and implementing interventions to promote health and well-being.
Nurses are at the forefront of diabetic patient care, conducting regular assessments, monitoring blood
glucose levels, managing medications, and educating patients on self-management strategies.
Continuous monitoring facilitates early detection of complications, optimization of glycemic control, and
adjustment of treatment plans as needed [7-9].
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Proper drug use is important for disease management, prevention of complications and good glycemic
control in DM patients. For the effectiveness of drug use, the right drug should be chosen, treatment
should be started on time and patient compliance should be available [10,11]. In order to reach the
target HbAL1C level in treatment, incretins took place as an additional option. Incretins are hormones
that stimulate insulin secretion in response to food intake [12,13]. Incretin-mimetic glucagon-like peptide-
1 receptor agonists (GLP-1A: Glucagon-like peptide-1 receptor agonists) mimic incretin hormones.
Thus, they increase the effect of this hormone. In a study on GLP-1A, it was shown that GLP-1A were
superior to other diabetes treatments in terms of diabetes and weight control. Thus, GLP-1 agonists
took place in the clinic as a secondline treatment option [10,14-17].

Weight management is a critical aspect of diabetes care, as excess weight exacerbates insulin
resistance and increases the risk of cardiovascular complications. Internal medicine nurses can provide
dietary guidance, promote physical activity, and offer motivational support to facilitate weight loss among
diabetic patients. Weight reduction not only improves glycemic control but also enhances overall health
and reduces the need for pharmacological interventions [18-20].

Benefit and loss relationship is one of the situations that should be taken into consideration when
choosing the treatment method used. Anticipating how patients will respond to the GLP-1A treatment
process will be time-saving to make the right decisions in treatment management. With quick decision
making in treatment preferences, complications that may develop in patients can be prevented. It will
also allow planning lifestyle arrangements that will improve the quality of life by predicting the weight
loss of patients.

Artificial intelligence practices and innovations in technology are increasing day by day. Artificial
intelligence is one of the most important components of the Industry 4.0 concept, which is formed by
these developments. Artificial intelligence can generally be defined as the processes of imitating human
behavior and thoughts and transferring executive skills to machines. In addition, artificial intelligence
has many different uses in everyday life [21-24]. Artificial intelligence, which is used in many fields today,
is also important in the field of health. Artificial intelligence use is one of the preferred ways for diagnosis
and prognosis monitoring in serious chronic diseases such as diabetes, cancer and heart diseases in
the field of health [25].

To prevent loss of time in the diagnosis phase of patients applying to the hospital and to follow up the
treatment especially in the settlements where the transportation of health personnel is difficult increase
the use of artificial intelligence in the field of health. Also economic losses duae to excessive use of staff
makes artificial intelligence more valuable [26,27]. Studies emphasize the benefits of using artificial
intelligence applications in practice [25-27]. The concept of Machine Learning, which is one of the
methods used in the realization of Artificial Intelligence technology; is defined as the ability of the
computer to learn without being programmed explicitly [28,29]. By using machine learning algorithms,
regression, time series estimates, classification operations, prediction operations can be done. In the
application of machine learning method, algorithms such as Naive Bayes classifier, K-Means, linear
regression, logistic regression, support vector machines, random forest, artificial neural network,
decision trees and random forest, nearest neighbor are used.

This study was planned experimentally to predict the patient's fasting blood sugar value, HQA1C and
weight loss during Exenatide use using machine learning algorithms, according to the measurement
values taken from patients who were given treatment counseling by nurses.

2. Material and Method

The data forming the basis of this study were selected from real data obtained from patients living in the
Western Mediterranean, diagnosed with Type Il DM, and using Exenatide, for use in a published study
with the approval of the researchers [30]. The data were taken from patients' analysis results and survey
data on a voluntary basis. The data set consisting of the data collected from the patients was rearranged
to create software on the computer. Standard statistical analysis methods were not used during and
after data editing. In the data set used, 13 independent variables were defined as input data. As a result
of the algorithms applied according to the input values, the system is expected to estimate the value of
the intended parameter. Twenty per cent of the 200 data rows in the data set were allocated as test
data. In addition, 20 rows were removed from the data set and reserved for validation and were not
included in the training. The final validation tests of the trained model were carried out by predicting
these values that were not encountered in training and the success graphs obtained are given.
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In this study, experimental studies were carried out to estimate the fasting blood glucose value, HgA1C
and weight loss data of patients diagnosed with DM and using Exenatide by using machine learning
algorithm according to the measurement values taken from individuals. In the proposed model, 11
independent variables were defined as input data in the dataset created using real data from patients.
The dependent, independent variables and data types created in the software are written in detail in
Table 1.

Table 1. The Independent Variables of Patients Used as Input Data in Machine Learning Algorithm

Parameter Definition

Gender Male =0 Female =1
Age 0 - 105 years
Duration of Diabetes 0 - 40 years

Height 20- 220 cm

Weight 2 -200 kg

Smoking 0- not using 1- Using
Alcohol 0- not using 1- Using
Duration of Exenatide Usage 1- 100 weeks
Fasting Blood Sugar 10 — 500 mg/dl

BMI 10 — 100 kg/m?
HgAlC 0 —-50%

Fasting Blood Sugar 2 10 — 500 mg/dl
HgA1C2 0-50%

Weight loss 1-100 kg

Firstly carried out, the suitability of the data in the data set was reviewed and appropriate independent
variables were determined. Afterwards, whether there is missing data in the dataset was examined and
the missing data determined were completed with appropriate algorithms. The types of data in the data
set was made suitable for the correct training of the data and the correct implementation of the
algorithms. After the preliminary part of the training was completed, the data were divided into two as
training data and test data. 80% of all data is divided into educational data, and 20% is divided into test
data. In order to obtain more successful results, the data were subjected to repeated training.

2.1.K-Nearest Neighbours Regressor Algorithm

K-Nearest Neighbors (KNN) is an effective machine learning method that is preferred as a classification
or regression solver. The algorithm uses the classes or values of the nearest neighbouring points to
classify or predict a new data point. The basic principle of KNN proceeds by recognizing that data points
with similar characteristics tend to have the same class or a similar value. Considering x and y as axis
values, after calculating the distance, the input x is considered as the class value with the highest
probability. This is calculated by Equation 2.

. 1 i .
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2.2.Gradient Boosting Regressor Algorithm

Gradient Boosting is a machine learning algorithm used as a solver in classification and regression
processes. This algorithm aims to create a strong learner by combining weak learners together. Gradient
Boosting aims to combine weak predictors (usually decision tree type models) to create a strong
prediction model. The basic principle of how this algorithm works is to correct the erroneous learning of
the previous weak estimator by adding new estimators. This process affects the calculation of the
weights, while the new values are determined by the loss function. Equation 4 is used for the overall
model calculation.

Ym = argymin$2 L, Fu1 () +7) &)

Here i = 1 -n belongs to rij, where j represents the leaf. y is the observed value, y is the predicted value
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2.3.Random Forest Regressor Algorithm

Random Forest is a machine learning algorithm that is widely used especially in classification and
regression problems. Random Forest can create a more powerful and generalizable model by combining
multiple decision trees. When decision trees are configured for regression models, the average of the
decision trees is the prediction value. Random Forest uses randomization to minimize the risk of
overfitting. Random feature selections and random generation of data subsets make the model more
diverse and generalizable. Mean square error value for Random Forest is calculated as in Equation 5.

RF ysg =~ I, (fi — ¥,)? 3)

Where N is the number of data points, fi is the value returned by the model and vy is the actual value for
data point i.

2.4. AdaBoost Regressor Algorithm

AdaBoost (Adaptive Boosting) is an ensemble learning algorithm for building strong models. AdaBoost
aims to build a stronger model by combining weak models together. The AdaBoost algorithm is an
algorithm that works on weights and each weak classifier is assigned a weight. Once a classifier is
trained on the weighted training set, the weights of the misclassified examples are increased, and the
next classifier is trained on this updated weighted data set. This process continues until a desired
number of iterations or specific learning objective is reached. Equation 6 is used for the overall model
calculation. The error rate is calculated by &, that is, It shows how well the t'th classifier is able to correct
the errors made on the weighted training data set.

S @

&t

It's here, the 1 function is a function that indicates whether the expression in parentheses is true (1) or
false (0).

2.5.Support Vector Regressor Algorithm

Support Vector Regressor (SVR) is an example of a type of machine learning algorithm known as
support vector machines (SVM). SVR is an algorithm used for regression problems, i.e. when an output
variable must be predicted by one or more input variables. The main goal of SVR is to optimally classify
the points in a regression problem around a hyperplane. However, unlike the classification problem, in
regression problems the output value is a continuous variable. In determining this hyperplane, SVR tries
to find a hyperplane that minimises the error of the model and at the same time contains as many points
as possible within a certain tolerance (epsilon). SVR is particularly effective when there is noise in the
dataset because, thanks to a certain tolerance (epsilon), it can reduce the impact of this noise.
Furthermore, through the kernel functions of SVR, you can also model non-linear relationships. This
allows SVR to be used even when there is no linear relationship in your dataset.

Support Vector Regression (SVR) can be expressed as a mathematical model as follows:

Data set (Xone, andone), (X2, andz), ..., (Xn, andn), including, xi while representing input properties,andi
refers to the corresponding outputs (predicted values). The main purpose of SVR is to predict outputs
from input features using a hyperplane. This hyperplane is expressed by an equation of the following
general form:

f(x)=( In ,x)+b (5)

Here:
o f(x)refers to the predicted output.
¢ InInAndbare the parameters of the SVR model.
o Xrefers to the input properties.
e (In ,x) is the inner product operation.

96



SVR aims to find the best hyperplane within a certain margin of error (epsilon). This can be expressed
as an optimization problem with the following constraints:

MiNw, b, ¢, eonerz | W [12+C Yi=1 2> n ( Xi+Xi¥)
Under this minimization problem, the following constraints are satisfied:

and; — ( In ,Xi)—b < e+X
(In, x)+b-and; < e+X; * (6)
X, Xi*=20

Here:
e Cis an editing parameter and controls the flattening of the model.
e X And Xprefers to points with low margins of error.
e ¢ stands for fault tolerance.

This constrained optimization problem is the mathematical expression of support vector regression. This
model is an extended version of SVM for regression problems, trying to optimally fit the input data around
the hyperplane while maintaining maximum margins within a certain error tolerance.

2.6.Evaluation of the models

Error metrics used to evaluate the success of machine learning algorithms are used to measure how
well the model performs. These metrics help to assess how well a model's predictions match the true
values and the generalization ability of the model.

Mean absolute error (MAE) is a metric that shows how close the predicted values are to the true values.
This metric is calculated by Equation 7 [31-33].

MAE = =37, [P™ — P} @)
Root means square error (RMSE) was chosen to compare the prediction errors of different trained

models. The closer the RMSE value is to 0, the better the predictive ability of the model in terms of its
absolute deviation. The RMSE value is calculated by Equation 8 [31-34].

RMSE = J%Zl‘:l(PJ =Py ®)

The coefficient of determination (R2) is used to estimate model efficiency and is calculated by Equation
9 [31].

rm . r.c
Yrea(Py =Py )2

2Rt (©)

n rm
Zr=1(Pd —Py

R*?=1-

MSE either assesses the quality of an estimator. The MSE metric is calculated by Equation 10.

MSE = =% (P, — P)? (10)
3. Results

In this study, the weight loss column, axis column and alc column in the data set used in this study will
be estimated separately. During the training process of each prediction, the other two dependent
variables will be included in the data set. In this section, a separate subheading is opened for the
estimation process of each independent variable and the obtained results are presented with graphs
and numerical results. In addition, the effect factor importance ranks of the independent variables
affecting the dependent variable are also shown graphically.
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3.1. Machine Learning Processes And Findings For Weight Loss

In Figure 1, the sum of the effect factor importance ranks of the independent variables affecting the
dependent variable is shown in a bar graph as a percentage ratio. According to this graph, itis concluded
that the age criterion is ineffective in this process. In addition, it is seen that height, weight and Alc
values are of great importance in predicting weight loss.

Feature Importance for Weight Loss

14,1015:38

Independent Variables

Figure 1. Influence factor plot of the independent variables on the outcome for Weight Loss

Table 2 shows the results of the training of KNN, AdaBoost, RandomForest, GradientBoosting,
GradientBoosting, and Support Vector Regressor algorithms on weight loss prediction. In the tables, the
matching of actual and prediction points, the distribution of prediction errors made by the model, and
the validation graph are shown in detail. When these graphs are analysed, it can be seen that GBoosting
and SVR are the algorithms that are successful and have high prediction success as a result of training.

Table 2. Performance graphs of machine learning models for weight loss
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Table 3 shows the MSE, MAE, RMSE, R square, standard deviation and correlation coefficient metric
values obtained from the training of KNN, AdaBoost, RandomForest, GradientBoosting,
GradientBoosting, and Support Vector Regressor algorithms. While the MAE, MSE, and RMSE values
have the lowest values close to 0 in the SVR algorithm, the fact that the R-squared value is closest to
the highest value of 1 makes the SVR algorithm the algorithm that gives the best results. In addition to
this success comment, the similarity and closeness values in predicting the data not seen in the training
in the validation process are close to 0, which is the lowest standard deviation, and the correlation
coefficient value of 1, which is the highest value, proves how close the model predicts in real life.

Table 3. Training result metric values of machine learning models for Weight Loss

. . Standard Correlation

Algorithms & Metrics MSE MAE | RMSE | R-Squared Deviation Coefficient
KNN 10.715 2.511 | 3.273 0.386 3.244 0.630
AdaBoost 7.428 2.379 | 2.725 0.574 2.705 0.773
RandomForest 0.641 0.569 0.801 0.963 0.791 0.985
GradientBoosting 0.443 0.547 0.665 0.974 0.665 0.990
SVR 0.010 0.100 | 0.100 0.999 0.097 0.999

Table 4 shows the hyperparameter values used in the fine-tuning processes that enable the Support
Vector Regressor algorithm to give such successful results in training. While preparing the SVR model,
the optimum results of the Kernel, Gamma, Epsilon, C, Degree and Maximum iteration hyperparameters
were obtained by testing with experiments.

Table 4. Hyperparameter settings of the SVR model for Weight Loss

Hypermeter | Value | Hypermeter | Value
Kernel ‘rbf’ Gamma 0,1
Degree 3 Epsilon 0,1

C le3 Max. Iter -1

In this study, metrics measuring error values and success rate were used to evaluate the experimental
results. The values of error metrics and success metrics in the predictions of the proposed model are
shown in Table 2, Table 3 and Table 4. The SVR algorithm was the most successful in predicting the
weight loss values of the proposed model with a success rate of 99%.

3.2. Machine Learning Processes And Findings for Fasting Blood Glucose

In Figure 2, the sum of the importance ranks of the influence factor of the independent variables affecting
the dependent variable is shown in a bar graph as a percentage ratio. According to this graph, it is
concluded that the BMI criterion is ineffective in this process. In addition, it is seen that gender, alc2
and fbg2 values are of great importance in fasting blood glucose prediction.

Feature Importance for Fasting Blood
Glucose

20,00 15,38
15,00
10,00

5,00

0,00

Independent Values

Figure 2. Influence factor plot of the independent variables on the outcome for Fasting Blood Glucose
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Table 5 shows the training of KNN, AdaBoost, RandomForest, GradientBoosting, GradientBoosting, and
Support Vector Regressor algorithms on fasting glucose prediction and the results are shown. In the
tables, the matching of actual and prediction points, the distribution of prediction errors made by the
model, and the validation graph are shown in detail. When these graphs are analysed, it can be seen
that GBoosting and SVR are the algorithms that are successful and have high prediction success as a
result of training.

Table 5. Performance graphs of machine learning models for fasting blood glucose
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Table 6 shows the MSE, MAE, RMSE, R square, standard deviation and correlation coefficient metric
values obtained from the training of KNN, AdaBoost, RandomForest, GradientBoosting,
GradientBoosting, and Support Vector Regressor algorithms. While the MAE, MSE, and RMSE values
have the lowest values close to 0 in the SVR algorithm, the fact that the R-squared value is closest to
the highest value of 1 makes the SVR algorithm the algorithm that gives the best results. In addition to
this success comment, the similarity and closeness values in predicting the data not seen in the training
in the validation process are close to 0, which is the lowest standard deviation, and the correlation
coefficient value of 1, which is the highest value, proves how close the model predicts in real life.

Table 6. Training result metric values of machine learning models for Weight Loss

Algorithms & Metrics | MSE | MAE | RMSE | R-Squared |  Standard Correlation
Deviation Coefficient
KNN 916.985 | 18.627 | 30.281 0.672 29.313 0.834
AdaBoost 677.231 | 21.419 | 26.023 0.758 25.953 0.903
RandomForest 144.007 | 5.558 | 12.000 0.948 11.568 0.979
GradientBoosting 30.723 4.292 | 5.542 0.989 5.518 0.995
SVR 0.009 0.009 | 0.009 0.999 0.099 0.999
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3.3. Machine Learning Processes And Findings for A1C

In Figure 3, the sum of the influence factor importance ranks of the independent variables affecting the
dependent variable is shown in a bar graph as a percentage ratio. According to this graph, itis concluded
that diabettime criterion is ineffective in this process. In addition, it is seen that height, alcohol use status

and alc2 values are of great importance in Alc prediction.

Feature Importance for A1C

12,8211 54

10,26

Independent Values

Figure 3. Influence factor plot of the independent variables on the outcome for A1C

In Table 7, the training of KNN, AdaBoost, RandomForest, GradientBoosting, GradientBoosting, and
Support Vector Regressor algorithms on Alc prediction and the results are shown. In the tables, the
matching of actual and prediction points, the distribution of prediction errors made by the model, and
the validation graph are shown in detail. When these graphs are analysed, it can be seen that GBoosting
and SVR are the algorithms that are successful and have high prediction success as a result of training.

Table 7. Performance graphs of machine learning models for A1C
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Table 8 shows the MSE, MAE, RMSE, R square, standard deviation and correlation coefficient metric
values obtained from the training of KNN, AdaBoost, RandomForest, GradientBoosting,
GradientBoosting, and Support Vector Regressor algorithms. While the MAE, MSE, and RMSE values
have the lowest values close to 0 in the SVR algorithm, the fact that the R-squared value is closest to
the highest value of 1 makes the SVR algorithm the algorithm that gives the best results. In addition to
this success comment, the similarity and closeness values in predicting the data not seen in the training
in the validation process are close to 0, which is the lowest standard deviation, and the correlation
coefficient value of 1, which is the highest value, proves how close the model predicts in real life.

Table 8. Training result metric values of machine learning models for A1C

. . Standard Correlation

Algorithms & Metrics MSE MAE RMSE | R-Squared Deviation Coefficient
KNN 0.849 0.663 0.921 0.495 0.913 0.713
AdaBoost 0.670 0.690 0.819 0.601 0.818 0.801
RandomForest 0.086 0.191 0.294 0.948 0.285 0.976
GradientBoosting 0.081 0.213 0.286 0.951 0.282 0.977
SVR 0.047 0.136 0.218 0.973 0.217 0.987

Machine learning is a method frequently used in the application of artificial intelligence technology.
Machine learning method, which is used in many scientific studies in different fields [10,28,29,35] is the
basis of many studies in the field of health [36-38]. In machine learning method, classification and
prediction [36-40] operations can be performed on images such as X-ray films, ultrasound records, MR
images, and the same operations can be performed on numerical data [41-44].

4. Discussion and Conclusion

In most of the studies, only one step predictions such as diagnosis of the disease or prognosis prediction
of the disease are included with artificial intelligence. However, in our study, both the diagnosis of the
patients can be predicted and the expected benefit rates of the drug used simultaneously can be
predicted. In our study, machine learning models were preferred due to their higher predictive power.

The fact that the data sets used in the study were obtained from real patients who applied to the clinics
will enable the results to be used for the patient profile estimation of the region. Based on the data
obtained, a very high success value was obtained in patients with DM Type Il in terms of ease of follow-
up. In the diagnosis of Type Il DM, it was shown that a possible diagnosis can be made without the
physician based on the physiological findings of the patient [25]. In a study about diagnosing metabolic
syndrome without blood tests, the rate of making the correct diagnosis was determined as 85.12% [45].
The analysis of adipocytokines and anthropometric levels obtained from obese women (diabetic and
non-diabetic) with experimental data set and the probability of having DM in women with obesity was
tried to be determined. In a study on diabetic retinopathy, a network was created to define the stages of
retinopathy, and it was found that the automatic detection system leads to clearer results than individual
evaluations. When the results are interpreted, gains in terms of supporting early treatment came to the
fore [46,47]. With the widespread use of artificial intelligence practices, primary health care services or
specialist nurse follow-up will be preferred in the future in order to facilitate access to health in rural
areas without hospitals and physician access [25].

In this study, experimental studies were carried out on the prediction of fasting blood glucose value,
HgA1C average and weight loss data of patients using exenatide using machine learning algorithms
according to the measurement values taken from individuals. The proposed model was found to be 99%,
98% and 98% successful in predicting Weight Loss, Fasting Blood Glucose Value and HgA1C Average
values, respectively. In future studies, it is aimed to increase the amount of data in the data set, to
observe the results by applying different algorithms and to increase the final success rate above 98%.
This study is also important in terms of showing that machine learning algorithm applications can be
applied for different nursing roles.
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ABSTRACT

Purpose: To share information obtained as a result of examination of archival documents related to
tuberculosis and the fight against tuberculosis between 1923-1938.

Method: Study, which is a qualitative research, was designed as a document analysis. Previous
publications on subject were examined. State Archives Republican Archives Catalogue was scanned.
Documents found were analysed. Selected documents were included in study. Study covers the period of
Atatilrk (1923-1938).

Results: In early Republican period, Turkiye gave importance to fight against tuberculosis together with
infectious diseases such as malaria, trachoma and syphilis. successful works initiated in Ottoman period
were continued and additional works were initiated according to new practices and principles. Tuberculosis
and fight against tuberculosis were discussed in "National Turkish Medical Congresses". In following period,
main theme of the 11th Congress would be tuberculosis. The Ministry of Health has defined a concept for
the fight against infectious diseases and implemented it. Guideline on fight against tuberculosis has started
to be published. New dispensaries and sanatoriums were built. Efforts were made to increase existing bed
capacity. use of BCG vaccine was introduced. New facilities were built at "Central Institute of Hygine" to
start vaccine production. Participation in international exhibitions and congresses was ensured.
Arrangements were made regarding the staff and salaries of doctors and nurses, and new civil servant
positions were created for the fight against tuberculosis.

Conclusion: It would not be wrong to say that works carried out in early Republican period were a stepping
stone for the great successes to be achieved in the fight against tuberculosis in future.
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OZET

Amagc: Bu calismada 1923-1938 yillari arasinda tuberkiloz ve tiberkulozla mucadele ile ilgili arsiv belgelerinin
incelenmesi sonucu elde edilen bilgilerin paylasilmasi amaclanmaktadir.

Yontem: Bir nitel arastirma olan ¢alisma dokiman analizi olarak tasarlandi. Konuya dair dnceki yayinlar
incelendi. Devlet Argivleri Cumhuriyet Arsivi Katalogu tarandi. Bulunan belgelerin analizi yapildi. Secilen
belgeler ¢alismaya dahil edildi. Calisma Atatiirk dénemini (1923-1938) kapsamaktadir.

Bulgular: Tarkiye, Cumhuriyet'in ilk yillarinda sitma, trahom ve frengi gibi bulagici hastalikla birlikte veremle
micadele konusuna énem vermistir. Osmanl déneminde baglatilan iglerden basarili olanlar devam ettirilmis,
bunun yayinda yeni uygulamalar ve prensiplere gore ilave calismalar baslatiimistir. Verem ve veremle
mucadele “Milli Turk Tip Kongrelerinde” ele alinmistir. Daha sonraki dénemde ise 11. Kongrenin ana temasi
verem olarak belirlenecekti. Saglik Bakanligi bulasici hastaliklarla miicadele icin bir konsept belirlemis ve bunu
hayata gecirmistir. Veremle miicadele hakkinda rehber yayimlanmaya baslanmistir. Veremle miicadelede
faaliyet gosteren cemiyetlere karsi pozitif ayrimcihk yapilmistir. Yeni dispanserler ve sanatoryumlar insa
edilmistir. Mevcut yatak kapasitesi artinlmaya calisiimistir. BCG asisinin kullanimina baslanmigtir. Agl
Uretimine baslamak icin Merkez Hifzissihha Enstitisiine yeni tesisler insa edilmistir. Uluslararasi sergilere ve
kongrelere katilim saglanmistir. Doktor ve hemsire kadrolari ve maaslan ile ilgili dizenlemeler yapiimis,
veremle micadele icin yeni memur kadrolari ihdas edilmistir.

Sonugc: Erken Cumhuriyet doneminde yapilan ¢alismalar gelecekte tiiberkilozla micadelede elde edilecek
buyuk basarilar icin adeta birer basamak olmuslardir demek yanls olmayacaktir.

Anahtar kelimeler: Verem, Veremle miicadele, Cumhuriyet, Arsiv belgeleri, Tip tarihi
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1. Introduction

Tuberculosis is caused by "mycobacterium tuberculosis” complex bacilli. It is transmitted by airway from
a sick person to a healthy person [1]. The microbe "mycobacterium bovis" in cattle can be transmitted
from animals to humans through breathing and unpasteurised milk [2]. Tuberculosis disease mostly
affects the lungs. However, it is actually a dangerous disease that can involve all organs and systems.
Symptoms may include physical examination, microbiology and radiological findings [1].

Patients with tuberculosis of the lungs or larynx, those whose sputum shows microbes on microscopic
examination, those with cavities on chest X-Rays and those who cough are the most infectious patients.
Small spaces, lack of ventilation or inadequate ventilation, being in the same environment with the
patient for a long time are environmental issues that increase transmission [2].

Smear negative tuberculosis patients are less infectious. The risk of transmission is high for people who
have close and long-term contact with the patient. These may be family members, friends sharing the
same house, workplace colleagues. With effective treatment, the number of bacilli and cough frequency
decrease rapidly within days. The infectiousness of patients practically ends in two to three weeks with
effective treatment [1].

Tuberculosis is as old as human history. The first information about the disease dates back to 3000

BCs, when a girl died of bloody sputum in a place called Dra Abu-El Naga on the banks of the Nile River
[3]. Especially as a result of the Industrial Revolution, the difficult working conditions and unfavourable
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living conditions in which the workers who came to metropolises to work caused tuberculosis to increase
and exacerbate in the 19th century [4].

In 1882, Robert Koch announced that he could isolate and produce the tubercle bacillus. By 1890, Koch
had introduced tuberculin [5]. The Ottoman Empire was not indifferent to this development. Sultan
Abdulhamid-Il sent a medical delegation to Berlin to learn about this new medicine. In fact, Turkiye
became one of the application centres of tuberculin. However, it was soon realised that the medicine
did not cure tuberculosis [4].

The disease, called "white plague" in some sources, was known as "thin disease (in Turkish: ince
hastalik) among the Turks. It is seen that the Ottoman Empire tried to take measures to prevent
tuberculosis. However, tuberculosis was one of the crucial infectious diseases that took the most lives
[5,6].

Founded in 1923, one of the biggest problems faced by the Young Republic was undoubtedly infectious
diseases. With the "Vertical Organisation" model initiated during the period of Minister of Health Refik
Saydam, separate organisations were established for each of the infectious diseases and the fight
against these diseases was started [4].

The first sanatorium of the Republican period in Turkiye was opened in Burgazada. This private 50-bed
sanatorium was founded by Dr. Musa Kazim. This was followed by private sanatoriums established in
Burgazada and then in Yakacik. The Ministry of Health opened sanatoriums in Buyukada and
Heybeliada [7].

Founded in 1923, the "lzmir Society for the Fight against Tuberculosis" could only be realised with the
diligent efforts of Behcet Salih. Following this society, a "Fight against Tuberculosis Society" was also
established in Balikesir [8].

Tuberculosis was one of the topics of the "National Turkish Medical Congresses"”. In following period,
main theme of the 11th Congress would be tuberculosis. In addition to sanatoriums, dispensaries were
also opened. In addition, the conditions for the fight against tuberculosis were determined by the
"General Hygiene Law" [9].

In 1928, “League of Nations” recognised that a new vaccine developed in France could be used against
tuberculosis. This was the BCG vaccine that Marie Camille Guerin and Albert Calmette had been trying
to develop since the early 1900s. BCG stands for "Bacille Calmette-Guérin”. Initially there was also the
word "Bilie" after "Bacille", but this word was not used later [10].

BCG vaccine was introduced in Turkiye in 1931 in the children through the efforts of Refik Guran,
Director of the “Bacteriological Department in Istanbul”. In the same year, germ strains were brought to
Turkiye and new units for vaccine production were constructed at the "Central Institute of Hygine" in
Ankara [7]. In 1932, the first “Guide for the Fight Against Tuberculosis” was published [1].

The fight against tuberculosis in Turkiye, which started with voluntary organisations and developed with
the cooperation and coordination of state institutions, had come a long way. However, the real success
in the fight would be achieved in the following years [7].

The purpose of this study is to share the information obtained by analysing archival documents related
to tuberculosis and the fight against tuberculosis between 1923 and 1938.

2. Material and Method

This study, which is a document analysis study, was designed as qualitative research [11]. In this study,
previously published articles, theses and books on the subject were utilised. Term publications and the
catalogs of the Republican Archives of the Presidency of the Republic of Turkiye Directorate of State
Archives were scanned. The words (in Turkish) "verem", "tlberkiloz", "sanatoryum", "dispanser",

"prevantoryum”, "asI” were used as keywords in the searches. The study covers the period of Atatirk
(1923-1938).
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Publications on the period, and the selected 19 original documents on the subject shown in Table 1 in
the Catalogue of the Republican Archives were analyzed and used in the study. It is possible to access
the new Turkish letter transcriptions of the documents whose “figures” are shared in old-letter Turkish
in the study from the location information given in the references section.

Table 1: Date and location information of archive documents.

Date Box-Folder-sequence
29.04.1924 30-11-1-0/5-13-3
05.08.1925 30-18-1-1/15-49-12
06.01.1927 180-9-0-0/102-497-10
27.01.1927 30-18-1-1/22-84-20
05.03.1927 30.18.1.1/23.14.9
22.07.1928 30-18-1-1/29-44-18
27.02.1929 30-18-1-2/2-16-29
01.10.1930 30.18.1.2/14.62.15
01.07.1931 30-18-1-2/21-47-11
09.07.1932 30-18-1-2/29-50-18
13.07.1932 30-18-1-2/30-51-18
11.08.1932 30-18-1-2/30-59-8
19.01.1933 30-18-1-2/33-6-4
10.02.1934 30-18-1-2/42-6-16
20.06.1934 30-18-1-2/46-44-1
26.06.1935 30-18-1-2/56-55-3
07.04.1938 30-18-1-2/82-25-20
06.09.1938 30-18-1-2/84-79-18
08.10.1938 30-18-1-2/84-89-7
3. Results

The first document dated April 29, 1924 concerns the appointment of Dr. Resat Riza as the Chief
Physician of the “Heybeliada Tuberculosis Dispensary” [12].

The Decree dated August 5, 1925, on the other hand, was about the inclusion of the "Society for the
Fight against Tuberculosis" among the associations beneficial to the public. The document states that
the "Society for the Fight Against Tuberculosis" was founded on February 17, 1923 (339) to explain to
the public that tuberculosis is a terrible disease that destroys and destroys humanity, to prepare and
publish publications for this purpose, to print them, to take care of the treatment of the patients who
apply and to take care of the patients. Pursuant to Article 17 of the Law on Associations, this society
was found to have the status of a public benefit association [13]. The original version of the document,
the content of which was previously shared by Karayaman [8], is also included in this article [13].
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Figure 1: Archival document about the Society for the Fight against Tuberculosis [13].

Dated January 6, 1927, the document is about the granting of land to the "Izmir Society for the Fight
against Tuberculosis" [14]. Another document related to this issue dated March 5, 1927 is the Decree
on the sale of a plot of land in 1zmir to the "lzmir Society for the Fight Against Tuberculosis". According
to the Decree dated February 23, 1927 and numbered 1383, part of the land that was intended to be
given to the "lzmir Society for the Fight Against Tuberculosis" for the construction of a precentorium and
isolation houses belonged to a British subject. For this reason, it was deemed appropriate to sell the
land to the "Society for the Fight Against Tuberculosis", which has the status of a public benefit
association, at a price to be appraised [15].

The Decree dated January 27, 1927 is about the sale of the Lutfu Bey Masjid in Izmir to the "lzmir
Society for the Fight Against Tuberculosis" for a price. In the decree, it was specifically stated that the
Lutfu Bey Masjid, which was under the supervision of “the Foundations Administration”, was in such a
dilapidated and ruined condition that it could not be prayed in, and that the Haci Mahmut Mosque was
located nearby. It was deemed appropriate to leave it to the "lzmir Society for the Fight Against
Tuberculosis" at a price of 800 liras for its restoration based on the need [16].
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The Decree on participation in "the International Tuberculosis Exhibition" to be held in Rome is dated
July 22, 1928. In the document, the Ministry of Foreign Affairs writes in the letter received from the Italian
Embassy that an international conference for the fight against tuberculosis will be held in Rome between
September 25-27 under the auspices of the King of Italy and the honorary presidency of the Prime
Minister, that Turkiye has not participated before in this event, which will be organized for the sixth time
in 1928, that an exhibition will be opened by a committee chaired by the director of the "Italian Red
Cross" within the scope of the conference, and that the participation of institutions and industrialists from
Turkiye who may be interested in this exhibition is desired, and that if there will be a participation from
Turkiye, it is requested to inform them of their information. With the decree, Turkiye's participation in this
exhibition was approved and deemed appropriate [17].
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Figure 2: Archival document about the International Tuberculosis Exhibition [17].

The document dated February 27, 1929 is about the extension of the construction of the "Heybeliada
Tuberculosis Sanatorium” until May 1929. The document states that the construction of the 15-bed
pavilion for the tuberculosis sanatorium in Heybeliada was extended until May 1, 1929 due to the stony
ground and the inability to continue the construction of the reinforced concrete parts due to prolonged
snow and frost [18].

The Decree on the construction of an additional pavilion for the "Heybeliada Tuberculosis Sanatorium”
is dated October 1, 1930 [19]. Accordingly, the 36-bed pavilion to be built as an addition to the
tuberculosis sanatorium in Heybeliada was approved to be constructed for 48,337 liras (with and
change) according to the cost of exploration [7,19].

The Decree on raising the salaries of the medical doctors of the "Istanbul Tuberculosis Dispensary" and

the addition of two nurses to the dispensary staff is dated July 1, 1931. The document states that in the
1931 budget of the Istanbul Municipality, the monthly salary of the Chief Physician of the Tuberculosis
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Dispensary was shown as 40 liras and the salary of the hygiene specialist as 45 liras, but this was not
in accordance with the Law, so the monthly salaries of the aforementioned doctors were increased to
55 liras, which is the salary of a specialist doctor in the 7th degree, and it was also approved to add two
nurses to the dispensary staff with a salary of 17 liras [20].

Decree dated July 9, 1932 on the approval of the staffing of the pavilion attached to the Tuberculosis
sanatorium in Heybeliada [21].

With the Decree dated July 13, 1932, 45,000 liras were authorized to be spent for the technical pavilion
to be built at the "Heybeliada Sanatorium" to cover the laboratory, operating room and X-Ray
departments, as well as the kitchen and water tank [22].

The Decree on the granting of a political passport to Dr. Tevfik Salim Pasha, who will attend the
"International Tuberculosis Conference" to be held in The Hague, is dated 11 August 1932. Tevfik Salim
Pasha, who would attend the Conference to be held between 6-9 September to represent the
Government of the Republic of Turkiye, would cover his own expenses [23]. The original version of the
document, the contents of which were previously shared by Aksu [24], is included in this article [23].
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Figure 3: Archival document about the International Tuberculosis Conference [23].

The date of the Decree on Dr. Zihti's appointment as a tuberculosis specialist at Heybeliada
Tuberculosis Sanatorium is 19 January 1933. Dr. Zuhtl was appointed with a basic salary of 55 liras
[25].

Decree dated 10 February 1934 was approving the establishment of a doctor's staff to be employed at
the Ankara Tuberculosis Dispensary, to be paid from Chapter 17 of the "E" Schedule of the 1933 budget.
[26].
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Figure 4: Archival document about the Ankara Tuberculosis Dispensary [26].
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The Decree dated 20 June 1934 is related to the approval of the staff to be employed for the fight against
tuberculosis in 1934. The same decree also approved the staffing of the officers to be employed in the
fight against trachoma, malaria, syphilis and other infectious diseases, in addition to tuberculosis [27].

The Decree dated 26 June 1935 is also related to the approval of the cadres of officers to be employed
in the fight against tuberculosis, trachoma, malaria, syphilis and other infectious diseases [28].

Decree dated 7 April 1938 was regarding the three-month salary of a person to be employed as a
surveyor in the construction of the “Heybeliada Sanatorium” [29].

The Decree dated 6 September 1938 is about Dr. Fahri Arel. Accordingly, it was decided that Fahri Arel,
who was to be sent on behalf of the Government of the Republic of Turkiye to the International Brussels
Congress of Tuberculosis Surgery, which was supposed to be held in Vienna under normal conditions,
would be given foreign currency and a political passport according to the new conditions [30].
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Figure : Archival document about the International Brussels Congress of Tuberculosis Surgery [30].

Decree dated 8 October 1938 is related to Dr. Talat Ozkan. According to this decree, Talat Ozkan, who
was working as the chief physician at Heybeliada Sanatorium, was found appropriate to work for one
more year in order to benefit more from his knowledge and experience due to his good health [31].

4. Discussion and Conclusion

The concept of tuberculosis control or the fight against tuberculosis is defined as the "war with the

tuberculosis" in Turkiye [1].

In the early years of the Republic, dealing with infectious diseases and their devastation was a priority.

These issues were discussed in detail at the “National Turkish Medical Congresses” [32].

The achievements in the fight against tuberculosis in Turkiye in the first years of the Republic are quite
remarkable. As can be understood from the archival documents, even the appointments made to the

chief physician of the Tuberculosis Dispensary were regulated by decree.
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It can also be considered very important that the Society for the Fight against Tuberculosis was granted
the status of publicly beneficial support and the space problems were tried to be solved.

In addition, sending doctors to congresses organised abroad on tuberculosis is another issue that is
emphasised in order to enable them to improve themselves and to use their new knowledge in the
service of the nation.

The investments made in the "Heybeliada Tuberculosis Sanatorium”, the determination and approval of
the cadres of those who would take part in the fight against tuberculosis, and the arrangement of doctors'
salaries in their favour were indeed sincere activities.

Legislative arrangements on the subject were made through regulations such as "Law on Public Health",
"Regulation on Tuberculosis Control Dispensaries", "Law on Private Hospitals", "Regulation on Private
Hospitals", "Law on the Organisation and Officers of the Ministry of Health and Social Welfare" [24].

Tuberculosis is still important today. The number of patients shows that the fight against tuberculosis
still maintains its importance in Turkiye as in the whole world. It is known that 9 million new patients are
detected every year all over the world. The number of deaths caused by tuberculosis is estimated to be
1,7 million people [33].

It is obvious that the activities carried out in the first years of the Republic in the fight against tuberculosis
were remarkable. However, what is really important here is that these activities have been a stepping
stone for the steps to be taken in the fight against tuberculosis in the future and have been important
milestones in Turkiye's successful fight against tuberculosis.

According to 2021 data, there are 173 Tuberculosis Dispensaries in Turkiye. As of 2020, 8,925
tuberculosis patients were registered in dispensaries. This number was 11,401 in 2019. The decrease
is considered to be due to the Covid-19 pandemic [34].
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ABSTRACT

Background: The term complementary and alternative therapies refers to a broad range of medical and
healthcare procedures that are outside the purview of traditional medicine. Despite gaps in the scientific
evidence to support its use and difficulties in regulating and integrating it into traditional healthcare procedures,
the use of complementary and alternative therapies is constantly rising.

Aim: This study aims to explore the experiences of complementary and alternative therapies among
haemodialysis patients.

Material and Methods: The study was carried out by adopting the qualitative descriptive research method.
Semistructured qualitative interviews, with 17 haemodialysis patients, were analyzed with qualitative content
analysis. Data saturation was reached during interviews, and audio recordings were verbatim transcribed. Both
researchers independently identified key topics, which were subsequently discussed and evaluated
simultaneously.

Results: We identified 4 overarching main themes in this setting: (1) Seeking Control over Health (to have
control over their health status); (2) Relief from negative symptoms (to get rid of the negative symptoms they
experience; (3) Hope (in the hope of feeling healthy again); and (4) Fear (in which they are afraid to tell health
professionals and are afraid of not receiving support).

Conclusion: This study showed that haemodialysis patients seek complementary and alternative therapies
because of having control over their health, relief from negative symptoms, hope to feel healthy again, and fear
of telling health professionals and receiving support. It is recommended that health professionals should provide
information about the safety and possible side effects of these therapies and practice patient-centered treatment
through active communication during the treatment process.
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OZET

Girig: Tamamlayici ve alternatif terapiler, geleneksel tibbin kapsami diginda kalan genis bir tibbi ve saghk
prosedurleri yelpazesini ifade etmektedir. Kullanimini destekleyen bilimsel kanitlardaki eksikliklere ve
geleneksel saglk prosedirlerine entegre edilmesi ve dizenlenmesindeki zorluklara ragmen, tamamlayici ve
alternatif terapilerin kullanimi stirekli artmaktadir. Tamamlayici ve alternatif terapiler hakkindaki gérisler bu
acidan 6nem kazanmaktadir.

Amag: Bu calismanin amaci, hemodiyaliz tedavisi alan hastalarin tamamlayici ve alternatif terapiler
konusundaki deneyimlerini arastirmaktir.

Gereg ve Yoéntem: Calisma nitel tanimlayici arastirma yontemi benimsenerek gerceklestirilmistir. Yar
yapilandiriimig nitel gérismeler, 17 hemodiyaliz hastasi ile yapilmig ve nitel icerik analizi ile analiz edilmistir.

Bulgular: Bu galismada 4 ana tema belirledik: (1) Saghk Uzerinde Kontrol Arayisi (kendi saglik durumlari
Uzerinde kontrol sahibi olmak igin); (2) Olumsuz semptomlardan kurtulma (yasadiklari olumsuz belirtilerden
kurtulmak i¢in); (3) Umut (tekrar saglikli hissetme umuduyla); ve (4) Korku (saglik ¢alisanlarina sdylemekten
korktuklari ve destek alamamaktan ¢cekinmeleri).

Sonugc: Bu ¢alisma, hemodiyaliz hastalarinin sagliklari tizerinde kontrol sahibi olma, olumsuz semptomlardan
kurtulma, yeniden saglikli hissetme umudu ve saglik profesyonellerine sdyleme ve destek alma korkusu
nedeniyle tamamlayici ve alternatif tedavilere basvurduklarini gdstermistir. Bu calisma, hemodiyaliz hastalarinin
tamamlayici ve alternatif tedavilerle ilgili deneyimlerinin derinlemesine anlasilmasini saglamistir. Saghk
profesyonellerinin bu tedavilerin guvenlidi ve olasi yan etkileri hakkinda bilgi vermesi ve tedavi siirecinde aktif
iletisim yoluyla hasta merkezli tedavi uygulamasi dnerilmektedir.

Anahtar Kelimeler: nitel arastirma, renal diyaliz, tamamlayici terapiler

POV FVNANTFNA
W WP W P

1. Introduction

Chronic kidney disease (CKD) is an irreversible iliness that progresses gradually. As CKD becomes
more common and more commonplace, it becomes a global public health issue with dismal prognoses
and a heavy financial cost. Renal failure, renal anemia, renal osteodystrophy, and cardiovascular
disease (CVD) are among the clinical consequences of CKD [1]. When kidney function is severely
impaired and the loss of function is irreversible, renal replacement therapy (RRT) options are applied to
sustain life. Haemodialysis treatment, which is one of the RRT methods, causes patients to be
dependent on the machine, loss of workforce, social isolation, lifestyle change, and decrease in quality
of life [2].

Haemodialysis patients experience many discomforts and complications related to the disease, such as
chronic pain, itching, fatigue, and sleep disturbance, which reduce the quality of life. Therefore, they
may seek different treatment options. In addition, in parallel with the rapid developments observed in
the diagnosis, care, and treatment of diseases today, patients' desire to take more control and
responsibility in their treatment, their efforts to reach symptom-reducing interventions, the inability of the
healthcare team to allocate sufficient time, the high cost of current treatments, feeling better mentally,
and not being satisfied with traditional treatment methods have increased the interest in complementary
and alternative therapies (CAT) [3].

This trend is propelled by the swift advancements in medical diagnosis and treatment, coupled with a

growing desire among patients to assert greater agency over their healthcare. Efforts to alleviate
symptoms, time constraints faced by healthcare teams, expensive traditional treatments, the mental
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uplift from alternative methods, and dissatisfaction with conventional therapies have all fueled the rise
in popularity of CAT [4, 5].

In Turkey, the increasing interest in CAT methods as well as traditional treatment and the widespread
use of these methods among patients have revealed the need for health professionals to focus on this
field. In addition, several studies show that the majority of patients who use CAT hide this situation and
do not share it with their nurses and doctors [3, 6-9]. They stated that the reason for this was that they
were afraid of health professionals and feared that they would prevent them from using it. Their treatment
plan may suffer if they don't disclose the method they utilize, and adverse effects from CAT and
conventional treatments may occur. This qualitative study will focus on exploring the experiences of
CAT among haemodialysis patients.

2. Material and Method

Study Design

A descriptive qualitative research design was used. The research was conducted in the haemodialysis
unit of one state hospital in Turkey between June and October 2023. The sample of the study, in which
the purposive sampling method was used, consisted of 17 haemodialysis patients who were being
treated in the haemodialysis unit three times a week.

Participants and Settings

The study was conducted with haemodialysis patients. For inclusion in this study, participants were
required to have been diagnosed with ESRD and on HD for at least 3 months, older than 18, able to
read and speak, free of any acute medical conditions, and not diagnosed with cognitive disability or
mental illness. Participants’ ages ranged from 47 to 68. The research coordinator (HC) approached
eligible patients in person during scheduled haemodialysis sessions and arranged an interview with
those expressing interest. Eligible patients were identified and contacted only if the patient agreed and
provided contact information. All participants provided oral or written informed consent. All participants
provided oral or written informed consent.

Data Collection

We used the framework proposed by Lincoln and Guba [10] for data collecting and analysis to verify the
design's reliability. In-depth, open-ended interviews were used as the method of data collection.
Sociodemographic information form and semi-structured interviews were used as data collection tools
in the research. All questions were clarified before informed consents were signed. Thereafter,
demographic forms were completed. Out of the participants, three favored doing interviews prior to
starting dialysis, while the others opted to interview within the initial hour or two of the dialysis to prevent
weariness that frequently arises later on. By drawing curtain around the patient's bed and chatting gently,
privacy was preserved.

A research coordinator, a PhD graduate (HC) with experience in qualitative interviewing conducted
semi-structured face-to-face interviews in a quiet setting for 30 to 40 minutes with participants who had
agreed to participate. The study coordinator (HC) used the qualitative method on her master's thesis,
has taken numerous courses and lectures on this subject, and is currently working as an assistant
professor at a state university. Patients were first asked “Are there any traditional and complementary
methods that you use in addition to HD during your treatment? Subsequently, If yes, can you tell us
what they are and for which symptom you use them? And the other question is "If yes, can you describe
your positive and negative experiences while using it?" General probes such as “Can you tell me more
about that?” were also used. Consistent with phenomenology, data were created by participants rather
than collected.

All interviews were audio recorded and transcribed for later analysis and quality control. Before the
interviews started to be recorded, the patients were again informed about the study and their written and
verbal consent for consent was received. We ensured the patients that the information they shared
would be kept private.The interviewer summarized and reviewed responses with participants throughout
the interview. Interviews were audio-recorded and transcribed verbatim to facilitate data management,
coding, and retrieval. Two researchers including a research coordinator (HC) independently reviewed
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the transcripts as a whole to try to extract an understanding of the data for each participant. Once
participants stopped revealing new information about their experiences, data saturation was reached.

Ethical Considerations

Written consent was obtained from all participants prior to data collection. The study protocol was
approved by the non-invasive clinical research ethical committee at the one of authors’ institution (Date:
03.05.2023, No: 2023/273). Approval was given by the administration of the university where the study
was conducted.

Coding Data Analysis

The sociodemographic information form of the patients was evaluated with descriptive analysis. The
interviews that were recorded with a voice recorder were evaluated with content analysis. The
interviewer listened and documented the data, formed them as meaningful data, and coded the writings.
The other researcher and a teaching staff blinded to the study evaluated the writings by listening to the
voice record reliability. Content analysis was held due to phenomenological data analysis. Thematic and
content analysis strategies were used to identify and explore the experiences of haemodialysis patients.
The records of interviews were transferred to a computer in raw form by the researchers. The data was
analyzed manually with content analysis. Two independent researchers identified the themes and
categories. The preliminary themes that the research team produced were discussed, improved, and
cross-checked against the dataset to find trends and connections. Using the codes that were produced
from our transcript analysis which we also discussed and refined in team meetings we examined the
field notes. Thematic conclusions drawn from interview data were supplemented and strengthened by
field note analysis. The final themes were examined for coherence and consistency. Data gathering and
analysis happened concurrently, and after code saturation was reached that is, after no new concepts
appeared and the coding system stabilized recruitment stopped [11]. The steps involved in the analysis
are given in Figure 1.

Study Rigour

We took steps to ensure the rigor and trustworthiness of our study [12] and have reported our study
following the Consolidated Criteria for Reporting Qualitative Research (COREQ) reporting standards
[13]. The credibility of the results is considered one of the most important criteria of scientific research.
"Validity" and "reliability" are the two most commonly used criteria in research in this respect. "Validity"
is about the accuracy of research results, while "reliability" is about the repeatability of research results
[14]. For the validity and reliability of the study, the criteria suggested by Lincoln and Guba were taken
into consideration [10]. Lincon and Guba [10] recommends that credibility, dependability, confirmability,
and transferability be used to support rigor in qualitative research. The fact that the subject under study
is presented as objectively as possible is defined by these ideas. In light of this, the following tactics
were used in our study:

Credibility: Creswell and Miller [15] reported that Lincon and Guba [10] used the terms "consistency"
instead of "internal reliability" and "confirmability" instead of "external reliability". For consistency in this
study, we received support from other researchers in creating the data collection tools, and collecting
and analyzing the data. For confirmability, the results reached by the researcher were conveyed to the
reader clearly and understandably. In addition, all data collection tools, coding made during the analysis
phase, and observation notes are kept. Participants engage with researchers for an extended period
(prolonged participation). The researchers have gathered data with an emphasis on depth and have
expertise in doing qualitative studies. Two researchers worked independently to analyze the study's
data and evaluate the findings. A different researcher looked at the information and contrasted it with
the encoded (external check) data. On the most recent topics and categories, agreement was
established (triangulation). The participants were informed of the study's conclusions and given
confirmation (member checking).

Transferability: To enhance the study's "transferability,” we recommend using purposive sampling
techniques and detailed explanations. The presentation of outcomes and data analysis was sufficiently
detailed for easy understanding, allowing readers to directly compare patient data without interpretation
(detailed description) [14,16, 17]. We ensured a broad range of demographic backgrounds and
experiences among patients to broaden the applicability of our findings.
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Consistency: Confirmability was established as two other experienced qualitative researchers evaluated
the audit trail using field notes and transcripts. The rich, in-depth descriptions contribute to their
transferability. (Confirmability) [15].

Study Limitations
Our study was confined to a select group of haemodialysis patients at a single institution, which may not
reflect the broader haemodialysis population's experiences with CAT. Due to sample variety and

material richness, it's plausible to suppose that the basic conclusions may transfer, albeit not statistically,
to bigger populations and different national settings [16, 17].
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4. Coding of the data
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8. Checking and
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11. Creating a code and
theme booklet
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6. Organizing the codes
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themes

9. Determination of
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themes

12. Describing the data
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quotations, giving
examples

13. Writing research

results

Figure 1. Algorithm of the data analysis.
Reference: Yildirm A, Simsek H. Qualitative investigation methods in social sciences. 8th. edition. Ankara: Seckin Yayin Evi. 2011.
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3. Results

We completed 17 interviews with haemodialysis patients (9 males and 8 females, age range=47-68
years) (Table 1). Only four patients that we approached declined participation due to a lack of interest.
Thematic content analysis of the interview data revealed four main themes. These themes are; seeking
control over health, relief from negative symptoms, hope, and fear most respondents reported using
complementary and alternative medicine on frequently. Figure 2 shows the themes and categories that
arose from the participant data analysis.

Table 1: The sociodemographic characteristics of patients (n = 17)

Variables Total (17[%])
Age (years)

Mean + SD 60.8 £ 5.68
Gender

Female 8 (47)
Male 9 (53)
Education Level

Primary School 6 (35.3)
High School 7 (41.2)
University 4 (23.5)
Marital Status

Married 16 (94.1)
Single 1(5.9)
Income Status

Income Less Expenses 6 (35.3)
Income Equals Expenses 10 (58.8)

More Income than Expenditure | 1 (5.9)
Employment Status

Employed 2(11.8)
Self-employed 3(17.6)
Homemaker 6 (35.3)
Retired 6 (35.3)

Theme 1: Seeking Control Over Health

Eight of the patients often experience a loss of control over their health due to the demanding routine of
their haemodialysis treatment. This theme suggests that these patients often turn to complementary and
alternative therapies as a way to regain some degree of control. It also reflects the inherent human
desire for autonomy, especially when faced with serious and long-term health challenges.

Autonomy and feeling empowered
The use of CAT has been found to provide five patients with additional options beyond standard medical
care, enabling them to make powerful, personal health choices and feel more in control of their treatment

journey.

"Choosing to take herbal supplements in addition to my usual prescription gives me a sense of
empowerment over my health. Making these choices on my own is powerful" (53 years old, F).

“I feel like | have a role in my care because | can use natural remedies to manage some of my symptoms.
Being able to control some elements of my health feels liberating" (60 years old, M).

Partnership with their own Care Plan
Four patients reported being able to take a more active role in their care plans with the use of CAT. In

addition to passively undergoing dialysis, they reported having the option to actively seek treatments
consistent with their values and views about their health.
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“I come to haemodialysis three times a week and connect to the machine. | feel like I'm not doing
anything for my health until | find alternative therapies” (62 years old, F).

Treatment Personalization and Customization

CAT facilitates these aspects of treatment planning. Patients of three reported that certain therapy
modalities addressed exactly their symptoms or general health status and that they had the freedom to
choose what suited them.

“It was truly beneficial that | was able to find a physical therapist who was ready to modify the workouts
for my post-dialysis exhaustion. It seems like the routine was created specifically for me" (61 years old,
M).

“My diet is now customized to accommodate not just my kidney disease but also my ethnic foods and
taste preferences. It seems more like a customized lifestyle adjustment than a medical restriction” (47
years, M).

Theme 2: Relief from negative symptoms

The theme "Relief from Negative Symptoms" emerged strongly in the study, indicating that six
haemodialysis patients experience a range of uncomfortable or distressing physical and psychological
symptoms as a direct consequence of their treatment and disease. This theme encompasses the
patients' pursuit of complementary and alternative therapies to mitigate such negative effects.
Symptom Relief

Patients of two report seeking CAT for symptoms that are not adequately addressed by conventional
medical treatments. These can be physical ailments such as pain, cramping, and fatigue, as well as
mental distress such as anxiety or depression.

"Since | started having regular massages at home, | have noticed a significant reduction in the muscle
cramps | usually experience after dialysis" (55 years old, M).

"The herbal remedies I've been taking seem to ease the constant fatigue | feel, allowing me to enjoy
more activities with my family” (58 years old, F).

Enhanced Well-Being

Nine patients have mentioned learning that certain CAT treatments not only address certain symptoms
but also improve general health and vigor, which leads to a better overall state of being.

"Taking vitamin supplements not only helped with my anxiety but also made me feel more centered and
satisfied with my life, despite my health problems" (47 years old, F).

"Regularly undergoing thermal treatment makes me feel very good" (59 years old, M).
Non-Pharmacologic Options

Given the high drug burden that often accompanies standard treatment regimens for haemodialysis,
CAT considers that it offers non-pharmacological alternatives that patients perceive as more natural or

having fewer side effects. Four of the patients reported that nonpharmacological methods helped them.

"I really wanted to avoid adding more medications to my routine, so discovering acupuncture as a way
to manage my pain has been a game-changer for me" (66 years old, M).

"l was really worried about the side effects of so many medications, so it was a relief to find relaxation
with something as simple as listening to music, and breathing exercises" (64 years old, F).
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Theme 3: Hope

The theme "Hope" reflects the aspirations and optimism of haemodialysis patients despite the often
grueling realities of living with end-stage renal disease. Ten of the patients stated that CAT was hopeful
for them despite knowing the difficult processes of haemodialysis. This theme provides insights into the
psychological and emotional dimensions that influence patients' orientation toward complementary and
alternative therapies. The prevalence of hope as a significant theme among haemodialysis patients
using CAT suggests that, in addition to the physical management of the disease, the emotional and
psychological dimensions of patient care are critical.

Psychological Resilience
Patients of seven reported that CAT interventions instilled a sense of hope that contributed to their
psychological resilience. According to patients, this hope was multifaceted they reported aiming for

better health, longer life, or improvement in symptoms.

"Dialysis is hard to face, but meditation has been my anchor. It's like a mental exercise that strengthens
my ability to cope with stress" (61 years old, M).

"Learning about nutrition and adapting my diet has made me feel empowered. It's like I've developed a
mental armor against the disease's progression” (66 years old, M).

Spiritual Support and Comfort
Some options of CAT have been found to provide spiritual support or comfort to two patients and are
thought to be of significant benefit, particularly for patients who find strength and hope through spiritual

or religious belief systems.

"Prayer has always been a big part of my life and now it gives me a sense of comfort and peace in these
challenging times" (68 years old, F).

"Participating in spiritual healing sessions has given me an inner peace that | haven't felt in years. It's
comforting to feel supported on more than just a physical level" (67 years old, M).

Hope for a Cure or Disease Recovery

With this theme, it has been found that even when four patients are aware of the chronic nature of their
condition, patients using CAT often retain hope for a cure or significant disease improvement.

"Even though | know my condition is chronic, trying out new herbal treatments gives me hope that one
day | might experience significant improvement or even recovery" (64 years, F).

"Reading about the potential benefits of Green tea for kidney health on social media gave me hope and
incorporating it into my daily routine makes me feel proactive in my fight against the disease" (59 years,
M).

Emotional Stability

Five of the patients stated that they hoped for positive change through acceptance of their condition and
that they started to have a more positive perspective and mental state with the use of CAT.

"Since I've started attending support groups and exploring art therapy, I've found my emotions are more
balanced, and I'm not as overwhelmed by fear or sadness" (60 years old, M).

"Using aromatherapy has surprisingly helped steady my moods. On days | feel down, the right scent
can lift my spirits and make things more manageable" (53 years old, F).
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Theme 4: Fear

The "Fear" theme unearthed the apprehensions and concerns of haemodialysis patients regarding their
use of complementary and alternative therapies. The findings under this theme disclose the emotional
and communicative barriers patients of the twelve face. In addition, 14 patients stated that they were
afraid to tell their concerns and worries about the use of complementary and alternative therapies to
health personnel.

Fear of Medical Disapproval

Five Patients feared the reactions of health professionals to their use of CAT. They stated that they did
not tell the health personnel about the method they used for fear of being met with disapproval.

"Although I'm afraid to inform my doctor, I've been looking into various alternative choices, such herbal
pills. I'm so concerned that their disapproval could damage our connection” (55 years old, M).

"I've learned about the benefits of certain herbal therapies, but I'm anxious about bringing it up with my
nephrologist in case they dismiss it as just another internet fad" (47 years old, M).

Concerns Over Integrating Treatments

Patients four were also afraid that they might inadvertently cause harm by using CAT without the
knowledge or guidance of their medical team, leading to potential negative interactions with their
conventional treatments.

"I'm interested in trying out herbs to help with my symptoms, but I'm not sure how to combine these with
my medical treatments or if they'll interfere in some way" (66 years old, F).

"I'm applying essential oils to reduce stress, but I'm worried that they could interfere with my medication.
Finding safe information is difficult since there is so much of it available" (55 years old, M).

Fear of Being Judged

Six patients felt that disclosing their use of CAT might lead to them being judged or not taken seriously
by their healthcare providers, which in turn could lead to a lack of support or even condemnation of their
choices.

"It's tough enough dealing with dialysis, and | don't want to be judged by my friends and family for using
things like aromatherapy or homeopathy. Some people can be pretty dismissive about these kinds of
treatments” (68 years old, M).

"I find peace in spiritual healing, but | keep it to myself because | am worried that my doctor will think it
is irrational and not in line with modern medicine" (67 years old, M).

"I'm applying essential oils to reduce stress, but I'm worried that they could interfere with my medication.
Finding safe information is difficult since there is so much of it available” (56 years old, F).

Lack of Support

Nine of the patients stated that health professionals were not open to discussing CAT and that they felt
that they would not be supported in seeking holistic or non-traditional treatment.

"I sometimes feel alone in my interest in complementary therapies because | don't have much support
from my social circle, and it's hard when the people around you don't understand the value you find in
these treatments” (62 years old, F).

"It feels right for me to include natural medicine in my treatment plan, but when my own family doesn't

support it, it feels isolating." | feel like I'm battling for respect for my choices and my sickness on two
fronts" (59 years old, M).
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Concern about the Effectiveness of Treatment

Eleven patients had an underlying concern about the effectiveness of CAT and whether it could actually
improve their health, combined with a fear of not following medical advice to the letter.

"I've started acupuncture, but there's a part of me that's always questioning if it's really making a
difference or if I'm just wasting time and money on something that might not work" (47 years old, M).

"I've been trying a specific dietary plan to help my problem, but occasionally | have questions. And if it's
all for nothing? It would be convenient to refer to more specific success stories or studies” (58 years old,
F).
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Figure 2. Themes and categories of haemodialysis patients' experiences with complementary and
alternative therapies

4. Discussion

The findings of this study reflect overarching themes that emerged from haemodialysis patients'
experiences of complementary and alternative therapies.

Seeking Control over Health

The exploration of alternative therapies by haemodialysis patients demonstrates their desire to have
control over their health status. Faced with the structured and often rigid regimen of haemodialysis,
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individuals may find themselves grappling with a loss of control over their lives. As a result, patients
seek alternative methods to regain a sense of agency. As in our study, similarly in the literature by
actively seeking out methods such as acupuncture, massage, and yoga for pain management and
engaging in practices like meditation and mindfulness for mental health and well-being, patients are
expressing their agency in managing their health outside of traditional medical approaches [18, 19].
Patients' search for control over their health status points to a deep-rooted desire for autonomy and
empowerment in their healthcare journey. The decision to explore alternative therapies reflects a
proactive approach to pain management and mental well-being, indicating a fundamental need for a
more comprehensive healthcare experience [18, 20, 21]. Moreover, the holistic perspective adopted by
haemodialysis patients in integrating complementary and alternative therapies underscores a profound
understanding of health as a multifaceted concept. By addressing physical, emotional, and spiritual
needs simultaneously, patients are acknowledging the interconnectedness of these aspects and
prioritizing a comprehensive approach to healing [22, 23]. This finding in our study is consistent with the
literature.

The expressions in this theme underscore the need for a more nuanced and inclusive approach to
healthcare that recognizes and accommodates patients' different preferences and experiences in
managing their health and well-being. through this theme, it is understood that haemodialysis patients'
experiences with complementary and alternative therapies reflect their desire for control over their health
and their holistic sense of well-being [24, 25]. A recurring theme in the existing literature is the positive
impact of control on health outcomes. Patients who feel in control are typically more engaged in their
treatment, demonstrate better adherence to medical advice, and often report improved quality of life.
The role of CAT in providing this sense of control should not be underestimated [18, 26]. As identified
in our study, patients articulate that these therapies help mitigate the sense of powerlessness that can
accompany chronic illness and the rigorous demands of haemodialysis treatment. It is essential,
however, to approach the integration of CAT with caution. Healthcare providers must be aware of the
potential for interactions between conventional treatments and certain alternative therapies. Moreover,
they have a responsibility to facilitate informed decision-making by providing evidence-based
information [26, 27].

Relief from Negative Symptoms

The pursuit of complementary and alternative therapies also highlights the patients' desire to alleviate
the negative symptoms associated with haemodialysis. By embracing these alternative approaches
within a holistic framework, patients aim to address their physical discomfort and mental stress, seeking
relief from the burdensome symptoms they experience as a result of their condition [24, 28].
Furthermore, the use of mind-body practices and other complementary therapies can provide patients
with a sense of empowerment and control over their health.

These therapies offer patients a way to actively participate in their healing process and manage their
symptoms, contributing to an overall improved quality of life [29]. Moreover, the incorporation of
complementary and alternative therapies allows patients to explore a wide range of therapeutic options
beyond what conventional medicine may offer.

Through the qualitative interviews, the study uncovered a strong sentiment among participants that while
dialysis manages the physiological aspects of kidney disease, the additional use of CAT is perceived as
a valuable way to improve the day-to-day symptoms of living with such a condition. These findings
suggest the need for clinicians to engage with patients regarding their symptoms and to consider
integrative approaches that address both the medical and experiential aspects of chronic disease
management.

Hope

The patients stated that CAT was hopeful for them despite knowing the difficult processes of
haemodialysis. The proactive engagement with alternative therapies reflects the patients' hope of feeling
healthy again, both physically and emotionally. These approaches serve as a source of optimism and
resilience, offering patients a way to actively contribute to their healing journey and maintain a sense of
hope for improved well-being [24, 30]. Additionally, the use of complementary and alternative therapies
provides a sense of hope for haemodialysis patients that extends beyond conventional medical
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treatments [28]. Patients are seeking a more comprehensive and integrative approach to their health,
recognizing that conventional medicine alone may not address all of their needs [27, 29].

By incorporating complementary and alternative therapies into their treatment plan, patients are
embracing the possibility of finding additional avenues for healing and symptom relief [29]. The use of
complementary and alternative therapies by haemodialysis patients is not a rejection of conventional
medicine, but rather a recognition that different approaches can coexist and contribute to their overall
well-being. Furthermore, the use of complementary and alternative therapies allows patients to tap into
their innate healing abilities and take an active role in managing their health. The prevalence of hope as
a significant theme among haemodialysis patients using CAT suggests that, in addition to the physical
management of the disease, the emotional and psychological dimensions of patient care are critical.
The role of CAT in fostering hope further highlights its potential value as a supplementary therapy that
could be strategically integrated into traditional care to support patients' emotional well-being [18, 26].
These findings align with previous research on the use of complementary and alternative therapies in
other patient populations, such as cancer patients [9]. The decision to use complementary and
alternative therapies is often driven by a desire for control, symptom relief, improved well-being, and
social interaction [27, 29]. In the context of haemodialysis patients, the decision to use complementary
and alternative therapies is influenced by the desire for control over their health, symptom relief, and the
hope for improved well-being.

Fear

The challenges and barriers faced by patients in accessing and utilizing alternative therapies point to
underlying fears, including the fear of not receiving adequate support from healthcare providers and the
reluctance to disclose their exploration of alternative approaches. This fear further underscores the
importance of addressing the stigmatization and skepticism surrounding complementary and alternative
therapies within the healthcare system [18, 29]. Additionally, patients may fear judgment or criticism
from medical professionals for their interest in alternative therapies [29]. They may worry about being
labeled as "noncompliant” or fear negative consequences for deviating from the standard treatment
protocols. Despite these fears, it is crucial that healthcare providers create an open and non-judgmental
space for patients to discuss their use of complementary and alternative therapies [18, 27]. Patients'
reluctance to discuss their exploration of alternative approaches reflects the need for a shift in the
healthcare system's approach to complementary and alternative therapies. It highlights the deep-rooted
stigmatization and skepticism within the healthcare community, which has created a barrier for patients
seeking holistic care.

Furthermore, the fear of judgment or criticism from medical professionals is a significant concern for
haemodialysis patients utilizing alternative therapies, as reported by patients who participated in our
study. The risk of being labeled as "noncompliant”" or facing negative consequences for deviating from
standard treatment protocols adds to their apprehension. This fear emphasizes the necessity for
healthcare providers to cultivate an environment of open communication and non-judgmental support
for patients to freely express their interest in complementary and alternative therapies [9, 18].

Moreover, addressing the difficulties and underlying fears they face in accessing alternative therapies,
as reported by many of the patients who participated in our study, is of great importance in promoting a
patient-centered care approach. Healthcare providers should strive to bridge the gap in understanding
and acceptance of complementary and alternative therapies within the healthcare system [18, 22, 27].
This can ultimately lead to a more inclusive and comprehensive approach to patient care, acknowledging
the diverse needs and preferences of haemodialysis patients. By doing so, healthcare practitioners can
build trust and foster effective communication with their patients, ultimately leading to a more
collaborative approach to treatment decision-making. Patients' fears and concerns surrounding
complementary and alternative therapies must be addressed to reduce stigmatization and skepticism
within the healthcare system [18, 22]. This can be achieved through open and non-judgmental
communication between healthcare providers and patients, creating a safe space for patients to discuss
their use of alternative therapies and ensuring that they feel supported in their decisions. Overall, this
gualitative study highlights the importance of addressing patients' fears and concerns regarding
complementary and alternative therapies to promote open communication and collaboration between
healthcare providers and patients. This will ultimately lead to better patient satisfaction and potentially
enhance healing outcomes for haemodialysis patients.
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5. Conclusion

In conclusion, the experiences and perspectives of haemodialysis patients highlight the multifaceted
nature of their healthcare journey and the profound impact of incorporating complementary and
alternative therapies. By recognizing and addressing the diverse needs and preferences of patients,
healthcare providers can work towards a more inclusive, patient-centered, and comprehensive
approach to healthcare that encompasses both traditional and alternative forms of treatment.
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ABSTRACT

Purpose: Purpose of this study is to compare the short-term results of unicompartmental knee arthroplasty
applied stable knees regardless of the condition of the ACL and the application of unicompartmental knee
arthroplasty and ACL reconstruction combined surgery applied to ACL deficient cases with anterior instability
and to identify the condition and function of the ACL for success in this surgery.

Patients and Methods: 80 out of the 105 patients who were operated in 2013-2015 and came for follow-up
were included in the study and the patients were divided into four groups. The VAS pain score, KSS Score,
WOMAC score, OKS questionnaires and joint range of motion measurements were conducted pre-operatively
and post-operatively. One leg standing test, joint position sense measurement, and isokinetic muscle strength
test were performed in post-operative controls.

Results: There was no statistically significant difference between the demographic data and follow-up of the
groups (p>0.05). While there was a statistically significant difference in knee flexion between Group 2-Group
4 and Group 3-Group 4 in the pre-operative period, no difference was found in the post-operative period
(p>0.05). While there was no difference among the groups, knee joint range of motion in direction of
extension declined in a statistically significant way in all four groups (p<0.05). Pain felt postoperatively was
the most in Group 1 and the least in Group 3. A statistically significant difference was found between Group 1
and Group 3 in the test performed with the eyes closed (p<0.05).

Conclusion: The presence of a functional anterior cruciate ligament is expected to make a positive
contribution to surgical results especially in young patients with high activity expectation. Whether the
patient’s ACL rupture is primary or secondary and his/her activity expectation should be effective in the choice
of a surgical method.

Keywords: Medial compartment osteoarthritis; unicompartmental knee arthroplasty; anterior cruciate ligament; pain;
joint position sense; muscle strength.
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OZET

Amag: Bu calismanin amaci 6n c¢apraz badin durumuna bakilmaksizin stabil dizde uygulanan
unikompartmantal diz artroplastisi ile anterior instabilitesi ve 6n capraz bag eksikligi olan olgularda
unikompartmantal diz artroplastisi ve 6n ¢apraz bag rekonstriksiyonu uygulanan hastalarin kisa dénem
sonuglarini karsilastirmak ve unikompartmantal diz artroplastisinde cerrahinin bagarini arttirmak igin on
¢apraz bagin durumunu ve iglevini belirlemektir.

Hastalar ve Yontem: 2013-2015 yillarinda opere edilen ve kontrole gelen 80 hasta calismaya dahil edildi
ve hastalar dort gruba ayrildi. Pre-operatif ve post-operatif VAS agr skoru, KSS Skoru, WOMAC skoru,
OKS skoru ve eklem hareket agikhgi degerlendirmeleri yapildi. Post-operatif kontrollerde tek ayak denge
testi, eklem pozisyon hissi 6lcimui ve izokinetik kas kuvvet testi uygulandi.

Bulgular: Gruplarin demografik verileri arasinda istatistiksel olarak anlamh fark yoktu (p>0,05). Grup 2-
Grup 4 ve Grup 3-Grup 4 arasinda pre-operatif dénemde diz fleksiyonunda istatistiksel olarak anlamli fark
bulunurken, post-operatif ddnemde fark saptanmadi (p>0,05). Diz ekstansiyonu doért grupta da istatistiksel
olarak anlamli diizeyde azaldi (p<0,05). Post-operatif agri en fazla Grup 1'de, en az ise Grup 3'te gorildi.
Gozler kapali yapilan denge testinde Grup 1 ile Grup 3 arasinda istatistiksel olarak anlaml fark bulundu
(p<0,05).

Sonug: Ozellikle aktivite beklentisi yilksek olan genc¢ hastalarda fonksiyonel én capraz bag varliginin
cerrahi sonuglara olumlu katki saglamasi beklenmektedir. Hastanin OCB yirtiginin primer veya sekonder
olmasi ile aktivite beklentisi cerrahi ydntemin seciminde etkili olmalidir.

Anahtar Kelimeler: Medial kompartman osteoartriti, unikompartmantal diz artroplastisi, 6n ¢capraz bag, agri, eklem
pozisyon hissi, kas kuvveti.
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1. Introduction

Unicompartmental knee arthroplasty (UKA) offers a good solution for isolated medial compartment
osteoarthritis (MCOA) with a better range of motion, preserving natural knee kinematics, and less
bone resection [1]. For these patients, UKA gives equal or better results than total knee arthroplasty
(TKA), [2]. In the last decade, UKA has become a very popular treatment choice for MCOA.

Anterior cruciate ligament (ACL) injuries are one of the most common injuries of the knee. Long term
results after ACL reconstruction are very promising. Knee stability can be restored to almost normal.
Patients can return to their pre-injury level of activity after ACL reconstruction [3].

MCOA in active patients with ACL deficiency is increasingly a common problem [4]. It is well known
that knee kinematics changes significantly in ACL deficient knees [5,6]. MCOA in conjunction with
anterior instability is very difficult to treat and TKA might be the treatment option for these patients [3].
Increased failure rates have been reported with UKA in instable knees [7].

Combination of ACL reconstruction to UKA may be a preferable option for active patients that have
MCOA. It also may preserve range of motion and normal kinematics of the knee and also preserves
patients’ activity level. Several studies reported good results with UKA and ACL combined surgery for
active patients with MCOA who have instable knees [3,8]. They concluded in their studies that UKA
and ACL reconstruction combined surgery seems to be a very good option for ACL deficient instable
knees [3,8]. Recent studies defend UKA alone for ACL deficient but functionally stable knees.
Boissonneault et al. found similar survivorship between ACL intact and ACL deficient but stable knee
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groups after five years follow-up [9]. Functional stability of ACL seems more important than anatomical
intactness. There are still controversies about proprioceptive ability of the UKA performed knees with
or without ACL even in stable knees.

The aim of this study is to determine the short term clinical and functional results and knee
proprioception of UKAperformed in ACL intact knees, in ACL ruptured stable knees, ACL ruptured
instable knees, and in ACL partial ruptured knees.

2. Material and Method
General information

This study was approved by the ethics committee of Suleyman Demirel University, decision numbered
157 dated 2016. After local ethical committee approval, 105 patients that had undergone medial UKA
in 2016-2018 were investigated at the sports medicine clinic.

Inclusion and Exclusion Criteria

Patients within the age range of 40-80 who had completed their 24 months postoperatively after
unicondylar knee arthroplasty, and whose informed consent was obtained were included into the
study. Patients who required revision in the surgical area, those who developed technical failure in the
knee that underwent surgery, who had a patellofemoral joint arthrosis of above Kellgren Lawrence
Grade 2, and who could not comply with the functional tests applied were excluded from the study.

Surgical Technigues

All surgeries were performed by a single senior expert knee surgeon (MU). Following a standard
anteromedial skin incision, the medial compartment was accessed through a medial parapatellar mini
arthrotomy. The anterior and medial parts of the medial meniscus were excised. Tibial and femoral
osteophytes were removed. The necessary tibial and femoral incisions were made in line with the
implant application guidelines (Zimmer, Warsaw, USA). Following the application of test implants, the
tibial and femoral implants were fixed with the bone. A fixed insert was used as interface. The same
brand of implant was applied using the same technique to all the patients included into the study.

In patients who underwent UKA and ACLR, UKA was performed with the standard technique
mentioned above.

For ACL reconstruction, a four-strand hamstring tendon autograft was taken and prepared as ACL
graft. The tibial tunnel was drilled by means of a guide pin, and the femoral tunnel was drilled through
the femoral footprint using a free-hand technique so as to create an anatomic single tunnel. Buttons or
intra-tunnel fixation materials were used for femoral fixation while bio-screws and staple U nails were
used for the tibial tunnel.

Post-operative Rehabilitation

The patients started walking with weight-bearing to the pain threshold with double crutches from post-
operative day one. The patients were not made to use knee braces. All patients were made to do
active flexion and passive extension range of motion exercises, isometric and isotonic strength
exercises aimed for thigh muscle groups, balance exercises, and given walking training as standard
for 8 weeks under the supervision of a physiotherapist. Then, a home-based exercise program was
maintained for 6 months.

Groups

The patients were divided into four groups as follows: ACL intact (Group 1), ACL partial rupture (Group
2), ACL total rupture (Group 3), and Combined UKA+ACL reconstruction (Group 4).
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Clinical and Functional Testing

The height and body-weight measurement of the patients received for clinical follow-up and control
was performed using a mechanical scale with a height rod for adults (SECA 700, Germany) after
exhaling, with bare feet, in an upright position. The patients were subjected to a joint range of motion
measurement (Baseline Stainless Steel Goniometer 180°, USA), [10], and to the Visual Analogue
Scale (VAS) pain score [10], “Knee Society” Knee Arthroplasty Evaluation Form (KSS) Score [8],
Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) Score [11], and Oxford
Knee Score (OKS), [8] questionnaires preoperatively and postoperatively. In addition, a ‘One-Leg
Standing Test’ was administered postoperatively control for a maximum of 30 seconds with eyes
closed and open in order to determine the functional balance status of the patients [12]. The duration
the patients stood on one foot was recorded as seconds.

Proprioceptive and Isokinetic Muscle Strength Testing

Passive and active proprioception measurement was performed with an isokinetic dynamometer
(HUMAC® NORM™ Testing & Rehabilitation System, USA) at 30° and 75° and 1°/second angular
velocity respectively in order to evaluate joint position sense [13], and isokinetic muscle strength
measurement at an angular velocity of 120°/second with the concentric/concentric mode in order to
evaluate muscle strength [14].

Statistical Analysis

All the data was analyzed using SPSS 22.0 package program. Descriptive statics was utilized to
define the data and the Kruskal Wallis test to determine the difference independent groups. In those
parameters in which a difference was found a Mann Whitney-U test with Bonferroni correction was
used in order to identify between which groups the difference was. The Friedman test was used for the
analysis of the difference between the preoperative-postoperative measurement values. Statistical
significance was set at p<0.05 The results were given as means * standard deviation.

3. Results

The study was completed with 80 patients as the follow-up data of the 25 out of the 105 patients
constituting the study group could not be obtained (Figure 1).

There was no statistically significant difference between the demographic data and post-operative
follow-up durations of the groups (p>0.05), (Figure 1).
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105 patients

ROM, knee score, balance, |
proprioception, isokinetic muscle strength

25 patients out of follow-up:

2 patients: revision to total knee
arthroplasty (tibial periprosthetic stres
fracture)

4 patients: incompatibility with
functional tests

19 patients: non-control

Group 1 (n:32)
ACL intact,

16 Right/16 Left knee,
Post op: 24.1 month

Group 2 (n:17)
ACL partial rupture,

10 Right/7 Left knee,

Group 3 (n:17)
ACL total rupture,

12 Right/5 Left knee,
Post op: 25.5 month

Group 4 (n:14)
ACL reconstruction

7 Right/7 Left knee,

Post op: 25.1 month Post op: 28.4 month

24 women, 8 men,
Age: 60.5 years,
Height: 162.8 cm,
Weight: 81.2 kg,
BMI: 30.7 kg/m?

16 women, 1 men,
Age: 57.6 years,
Height: 160.4 cm,
Weight: 79.4 kg,
BMI: 30.8 kg/m?

16 women, 1 men,
Age: 64.5 years,
Height: 161.2 cm,
Weight: 80.7 kg,
BMI: 31.1 kg/m?

14 women, 1 men,
Age: 62.5 years,

Height: 162.1 cm,
Weight: 80 kg,
BMI: 30.5 kg/m?

Figure 1: Study flow

While there was a statistically significant difference in knee flexion between Group 2-Group 4 and
Group 3-Group 4 in the pre-operative period, no difference was found in the post-operative period
(p>0.05). While there was no difference among the groups, knee joint range of motion in the direction
of extension declined in a statistically significant way in all the four groups (p <0.05), (Table 1).
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Table 1: Joint range of motion measurement values (°)

Group 1| Group 2 | Group 3 | Group 4 | p value*
(n:32) (n:17) (n:17) (n:14)
Pre op flex | 131.4+8.6 125.9+13.1 125.6+14.3 136.1+7.4 0.03*
ROM
Post op flex | 128.7+10 127.6+11.3 124.1+11.7 124.6+14.4 0.6
ROM
p value** 0.4 0.1 0.4 0.2
Pre op extROM | 6.7+4.5 4.4+4.3 5.9+4 1045.7 0.37
Post op | 0.4+1.7 0.9+2.6 0+0.1 0+0.1 0.35
extROM
P value** 0.001** 0.007** 0.001** 0.001**

Pre op: preoperative, post op: postoperative, flex: flexion, ext.: extension, ROM: range of motion, *: Statistically
significant difference in the Kruskal Wallis Test-Mann Whitney-U Test with Bonferroni correction: Group 2-Group 4
p:0.009; Group 3-Group 4 p:0.02.**: Statistically significant difference in the Friedman Test

The pain felt postoperatively was the most in Group 1 and the least in Group 3. While Group 4 had
lowest post-operative KSS and WOMAC scores, Group 1 had the highest. However, the highest OKS
score was obtained in Group 3. The values obtained from the questionnaires on functional knee data
are summarized in Table 2.

Table 2: Functional knee data

Group 1| Group 2 | Group 3 | Group 4 | p value*

(n:32) (n:17) (n:17) (n:14)
Pre op VAS 7.4+£1.2 7.6£1.6 7.5£1.5 8+0.8 0.5
Post op VAS 0.2+0.4 0.4+0.5 0.6+£0.5 0.4+0.6 0.03*
p value** 0.001** 0.001** 0.001** 0.001**
Pre op KSS knee/ 49.4+7/ 49+4/ 47.618.5/ 49.31£3.2/ 0.4/
KSS function 57.7+8.8 52.4+9.2 57.9+9.8 54.3+6.5 0.09
Post op KSS knee/ | 98.5+2.6/ 96.8+3.1/ 96.2+3.6/ 94.944.9/ 0.01*/
KSS function 99.7+1.8 98.1+4 98.2+3.9 97.1+4.7 0.1
p value** 0.001**/ 0.001**/ 0.001**/ 0.001**/

0.001** 0.001** 0.001** 0.001**
Pre op WOMAC 48.5+2.2 50+4.2 47+0 50+0 0.5
Post op WOMAC 98.8+1.7 96.8+2.4 97.2+3 96.3+4.5 0.003*
p value** 0.008** 0.007** 0.008** 0.007**
Pre op OKS 13.31£3.2 12.4+3.6 12.6+3.3 12.4+2.7 0.6
Post op OKS 47.4+0.9 46.1+1.2 49.2+13.2 46.2+2.1 0.002*
p value** 0.001** 0.001** 0.001** 0.001**

Pre op: pre-operative, post op: post-operative, VAS: Visual Analog Scale, KSS:KneeSocietyscores, WOMAC:
Western OntarioandMcMasterUniversitiesosteoarthritisindex, OKS:Oxford kneescores. *: Statistically significant
difference in the Kruskal Wallis Test-Mann Whitney-U Test with Bonferroni correction: Post op VAS scoreGroup
1-Group 3 p:0.003; Post op KSS knee score Group 1-Group 3 p:0.02, Group 1-Group 4 p:0.004; Post op
WOMACscoreGroup 1-Group 2 p:0.001, Group 1-Group 3 p:0.009; Group 1-Group 4 p:0.02;Post op
OKSscoreGroup 1-Group 2 p:0.001, Group 1-Group 3 p:0.005, Group 1-Group 4 p:0.02. **: Statistically
significant difference in the Friedman Test.
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A statistically significant difference was found between Group 1 and Group 3 in the test performed with
the eyes closed (p:0.002). Although the measurements made with the eyes open were also in favour
of Group 1, no statistically significant difference was found. There was no difference between the

groups in terms of joint position sense (Table 3).

Table 3: Functional balance and joint position sense measurement values

Group 1| Group 2| Group 3| Group 4 |p

(n:32) (n:17) (n:17) (n:14) value*
Balance- eyes open (s) 16.4+10.1 14511 9.5+8.2 14.9+9.2 0.2
Balance- eyes closed (s) | 5.5+3.6 5.4+4.5 2.5+£1.4 3.7+2.7 0.02*
Active 30° prop AES 5.6£3 6.8+4 6.1+2.8 7.9+5.8 0.6
Active 75° prop AES 5.745.5 5.1+3.4 5.5+3.1 6.7+7.2 0.8
Passive 30° prop AES 6+3.3 6.915.7 5.1+2.3 6.1+3 0.8
Passive 75° prop AES 5.7£3.2 5.8+4 7+3.4 8.9+7.1 0.3

Prop:proprioception, AES: Absoluteerrorscore,s:second. *: Statistically significant difference in the Kruskal Wallis

Test-Mann Whitney-U Test with Bonferroni correction:Group 1-Group 3 p: 0.002.

No difference was found between the groups in isokinetic muscle strength parameters (Table 4).

Table 4: Isokinetic muscle strength values (Nm)
Group 1| Group 2| Group 3| Group 4 |p
(n:32) (n:17) (n:17) (n:14) value*
Ext PT @120°/s 51.5+£19.9 45.1423.2 | 43.8£17.9 | 47.9+27.3 | 0.5
Ext PT/BW @120°/s 60.3+19.1 51.5+21.3 | 52.8424.1 | 51.8425.3 | 0.2
Flex PT @120°/s 27.8+13.8 23.8+11.1 | 21.3+12.1 | 27+15.4 0.3
Flex PT/BW @120°/s 33.2+16.2 27.8+11.9 | 26.5+16.4 | 29+14.7 0.3

Flex: flexion, ext.: extension, PT: peak torque, BW: body weight, s:second. *: theKruskal Wallis test

4. Discussion and Conclusion

In this study, a significant recovery was seen in all the cases, who underwent UKA, in comparison to
the pre-operative period. When the patients were grouped based on the condition of anterior cruciate
ligament, however, no difference was found between the groups in their joint range of motion, and
muscle strength and proprioception measurement values in their post-operative controls. On the other
hand, while the patients with the highest pain score in the post-operative period were the ones whose
anterior cruciate ligament was totally ruptured, the patients with the lowest sense of pain were the
ones with an intact anterior cruciate ligament. In terms of their knee questionnaire results, the group
with the highest KSS and WOMAC scores was that of the patients with intact anterior cruciate
ligament while the group with the lowest scores was that of those who had undergone combined
surgery.

While no statistically significant difference was found between the groups in the with-open-eyes-part of
the One-Leg Standing Test, in which functional balance is evaluated, the group of patients with totally
ruptured anterior cruciate ligament had the poorest results in the second part of the test where visual
inputs were blocked (with eyes closed).

This study design is the first one in the literature to investigate the impact of anterior cruciate ligament
in MCOA cases and evaluate many knee functions together. According to our results, a totally
ruptured anterior cruciate ligament was found to have an impact on pain and balance in particular, with
the reconstruction of the ligament contributing to preventing losses in these parameters. When it is
taken into consideration that the post-operative well-being of the group of patients with totally ruptured
anterior cruciate ligament has reached a perfect level in terms of their joint range of motion, functional
knee questionnaire scores, muscle strength values and proprioception measurement values, the
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difference in balance and pain is thought to stem from the fact that the anterior cruciate ligament
cannot adequately function because it is totally ruptured.

The indication of unicondylar knee arthroplasty is well-defined for patients with MCOA. That the joint
range of motion, walking pattern, quadriceps functions, and knee kinematics in particular can be
regained at a close-to-complete level and that less bone resection is made causes this surgery to be
preferred frequently [15,16]. However, there is no consensus yet on the treatment of patients who
have anterior instability along with medial compartment osteoarthritis [3,17]. It is known that the
instability in the knee most commonly stems from insufficient anterior cruciate ligament functions and
that this problem of stabilization can be eliminated with the reconstruction of this ligament [3]. The
main reason instability is among the contraindications identified for UKA is because instability
increases the risk of prosthesis failure. Combined anterior cruciate ligament reconstruction and
unicompartmental arthroplasty surgery has made it possible to reduce this risk in selected patients and
no revision requirement emerged during a follow-up period of 53 months [3]. In a study in which the
follow-up data of patients who underwent combined surgery was published, the pre-operative total
KSS score of 77 (knee score: 38.4 points, functional score: 38.7) rose to 166 points (knee score: 83.2
points, functional score: 82.7) at the end of a follow-up period of 50 months in average and no
difference was found between genders in terms of scores [3]. In another study in which the 2.5-year
data of patients who underwent unicondylar knee arthroplasty with an intact anterior cruciate ligament
and those who underwent a combined surgery were compared, one patient in the combined surgery
group needed revision to a total knee replacement because of infection. There was failure or revision
induced by combined surgery [8]. Knee joint flexion and extension range of motion measurement
values improved in a statistically significant way in both groups. Flexion improved from 115-117° pre-
operatively to 130° post-operatively. Extension contracture regressed from 2.4-2.8° to 0.9-1.3° post-
operatively. These values, presented by Pandit et al., were found to be consonant with the result of
our study. The OKS score of combined surgery patients which was 29 pre-operatively reached 46
post-operatively, with their KKS score improving from 55 pre-operatively to 99 post-operatively. In the
anterior cruciate ligament intact groups, these values rose from 26 to 43 and 55 to 94 respectively.
The post-operative OKS and objective KSS scores were found to be higher in a statistically significant
way in the combined surgery patients. There was no difference between the groups in their functional
KSS scores [8]. There was no significant difference between the KSS scores of the groups in our
study, either.

Boissonneault et al. found that cases with pre-UKA ACL deficiency had lower KSS scores. However,
the OKS, KSS, and Tegner scores of the ACL deficient cases suggested no statistically significant
difference from those of the ACL intact group in their follow-up of 1 and 5 years [9]. The OKS,
objective KSS and functional KSS scores of the ACL deficient group and ACL intact groups are 43-43,
85-85 and 90-100 at post-operative year 1 and 43-44, 85-85 and 100-73 at post-operative year 5
respectively [9]. These researchers emphasized that “an intact anterior cruciate ligament in not
necessarily needed for the success of UKA surgery [9,18].

The WOMAC questionnaire is used in studies that examine osteoarthritis cases because it presents
disease-specific evaluation results [11]. Krishnan and Randle reported that the 9 patients they
operated with combined surgery had improved OKS, KSS and WOMAC scores and an increased joint
range of motion at the end of two years in comparison to the pre-operative period [19]. It was stated
that unicondylarknee arthroplasty can be performed with success as an alternative to arthroscopic
debridement, anterior cruciate ligament construction only, high tibial osteotomy with or without ACL
reconstruction and total knee replacement especially in young cases with isolated unicompartment
osteoarthritis and concomitant instability of the knee [17,19].

The data obtained from cadaver studies on the effects of combined surgery are also found to be
consonant with the results of case-based study results. In a study conducted by Citak et al., while
there was a difference in lateral compartment translation of ACL-intacttUKA knee and ACL-
deficient/UKA knee specimens, no difference was found between the ACL-intact and the ACL
reconstruction groups. The researchers emphasized that ACL reconstruction can restore kinematics in
the UKA knee to magnitudes similar to those of cases with an intact ACL [20]. The data obtained as a
result of biomechanical studies suggest that the anterior cruciate ligament must be functional so that
the success of surgery can be maintained in the long-term [21,22].
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That the anterior cruciate ligament has sensorial characteristics shows that deficits in this ligament can
cause various functional losses. For this reason, such other parameters as proprioception, balance
and strength, which are needed in daily life, should also be examined if one is to make a complete
evaluation of knee functions [13]. There is no statistically significant difference between the isokinetic
muscle strength, joint position sense, and duration of standing in balance with eyes open of the groups
in the current study. Joint position sense, which is one of the components of proprioception, is rather
associated with the sensors in the muscle [13]. That the muscle strength restoration of the groups was
ensured is believed to have caused us to obtain similar results in joint position sense with no
statistically significant difference. Balance measurement, on the other hand, is a method which
enables the evaluation of postural stability and sway [12]. That the duration of one-leg standing test
with eyes closed of the cases in the ACL total rupture group is lower in a statistically significant way
shows the importance of the anterior cruciate ligament in stability.

That proprioception, balance and strength measurements were not performed pre-operatively and that
no device was used in measurement of dynamic proprioception (postural sway), in which mainly the
ligaments play an active role, are among the limitations of our study. Despite all its limitations, this
study presents comprehensive data both with the design of the groups and the difference of the
functional evaluations performed.

Identifying the best treatment option for MCOA cases with knee instability is still a controversial issue.
However, the most appropriate treatment option can be identified based on the patient's level of
activity and whether the ACL deficiency is primary or secondary [8,17]. Cases with osteoarthritis
developing after a primary anterior cruciate ligament are young individuals who have high activity
expectation. Combined surgery can be preferred for this group of cases. On the other hand, if an age-
related degenerative anterior cruciate ligament rupture develops in an osteoarthritis patient and if the
patient does not have anterior instability, UKA alone also gives successful results in this group alone.
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OZET

Periodontitis ve osteoporoz, yaslanan nufus icin &nemli halk saghgi sorunlar olusturan yaygin
inflamasyonla iligkili durumlardir. Periodontal hastaliklar, agirlikh olarak dento-gingival dokulardaki
disbiyozis ve inflamatuvar nitelikli bir dizi bozukluktan olugur. Osteoporoz, artan kirik riski ile birlikte kemik
mineral yogunlugu (KMY)' nun ve yapisinin bozulmasi ile karakterize, yasa bagli bir kemik hastaligidir. Bu
derlemede, osteoporoz ve periodontitis arasindaki iliski hakkinda bir giincelleme saglamak igin son 25
yildaki literatir degerlendirilip, bunlarin mekanistik baglantilarinin, ortak risk faktdrlerinin ve terapotik
etkilerinin tartisiimas1 amaclanmaktadir. Sistemik ve alveolar kemik kaybi (AKK) arasindaki iligkiyi inceleyen
klinik calismalarda, 1996-2020 yillan arasindaki 10 arastirma, KMY ile AKK arasinda ters bir korelasyon
oldugunu ortaya koymustur. Alveolar kemik kaybinin radyografik olarak degerlendirilmesi dnemli bir kriter
olsa da, Klinik atagcman kaybi (KAK); hastanin yasami boyunca periodontitis prognozunu yansitan, teshisi
ve evrelendirilmesi igin kritik bir élcimdir. 1995-2020 yillar arasindaki 23 calismadan 17'si KAS ile
osteoporoz arasinda anlaml bir iligki oldugunu ortaya koymustur. Her iki hastalikta yasa bagh oksidatif
stres ve yaglanma, proinflamatuvar doku mikrogevresini yonlendiren ve kemik yeniden sekillenme surecinin
bozulmasina neden olan altta yatan mekanizmalardir. D vitamini eksikligi ve sigara kullanimi gibi ortak risk
faktorleri bu mekanistik iliskide dnemli rol oynamaktadir. Bu faktdrlerin ve aralarindaki etkilesimin
anlasilmasi, disiplinler arasi yonetimi ve her iki hastaliga yonelik potansiyel terapétikleri incelemek igin iyi
kontrollti uzun dénem c¢alismalar yapilmasini gerektirmektedir.
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ABSTRACT

Periodontitis and osteoporosis are conditions associated with widespread inflammation that pose significant
public health problems for the ageing population. Periodontal diseases consist of a series of disorders in the
dento-gingival tissues that are predominantly dysbiotic and inflammatory in nature. Osteoporosis is an age-
related bone disease characterised by deterioration of bone density and structure with an increased risk of
fracture. This review aims to provide an update on the relationship between osteoporosis and periodontitis by
evaluating the literature published in the last 25 years, followed by a discussion of their mechanistic links,
common risk factors and therapeutic implications. In clinical trials examining the relationship between systemic
and alveolar bone loss (ABL), all 10 studies published between 1996 and 2020 revealed an inverse correlation
between systemic bone mineral density (BMD) and ABL. Although radiographic assessment of alveolar bone
loss is an important criterion, CAL reflects the lifetime experience of periodontitis and is a critical measure for
the diagnosis and staging of periodontitis. Of the 23 studies published between 1995 and 2020, 17 showed a
significant association between CAL and osteoporosis. In both diseases, age-related oxidative stress and
ageing are the underlying mechanisms that drive a pro-inflammatory tissue microenvironment, thus leading to
impairment of the bone remodelling process. These mechanistic links are implicated in common risk factors
such as vitamin D deficiency and smoking. Understanding these factors and their interaction requires
interdisciplinary management and well-controlled longitudinal studies to examine potential therapeutics for both
diseases.

Keywords: Osteoporosis, periodontitis, inflamation
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1. Girig

Periodontitis ve osteoporoz, yaslanan nufus icin dnemli halk saghgi sorunlari olusturan yaygin
inflamasyonla iligkili durumlardir. Periodontal hastaliklar, agirlikli olarak dento-gingival dokulardaki
disbiyozis ve inflamatuvar nitelikli bir dizi bozukluktan olusur [1,2]. Periodontal hastaligin en yaygin sekli
olan gingivitis, bakteri plagi birikimine kargi geri donlsimli bir inflamatuvar yanittir ve
plak uzaklastirildiginda kendi kendini sinirlar. Periodontitis ise, daha derin periodontal doku ve
alveoler kemigin inflamasyonunu temsil eden, dis eti sulkusunun progresif olarak derinlesmesine ve
daha fazla plak ve dis tasi birikimine yol acan bir hastaliktir. ileri evrede periodontitis, alveoler
kemigin geri dénisumsuz yikimi ve dis desteginin kaybi ile iliskilendirilerek dis mobilitesine ve kaybina
neden olur. Periodontal hastalik modeli; disbiyotik subgingival biyofilm, konak immun yaniti ve genetik
etki, yaslanma, beslenme yetersizlikleri, hormonal denge ve titin kullanimi gibi cevresel/risk
faktorleri arasindaki cok faktérli etkilesimlerden kaynaklanmaktadir.Periodontal hastalik prevelansi
araligi %20 ile %50 arasinda degisen, diinya genelinde en sik gorilen 11. Hastaliktir [3]. Osteoporoz,
artan kirik riski ile birlikte kemik yogunlugunun ve yapisinin bozulmasi ile karakterize, yasa bagli
bir kemik hastaligidir. Diinya ¢apinda 200 milyondan fazla insani etkileyen, 50 yas Ustu her 3 kadindan
1'inin ve 5 erkekten 1'inin kirik riski tasidigr en yaygin metabolik kemik hastaligidir [4,5].

Hem periodontitis hem de osteoporoz, inflamasyon ve yaslanma ile yakindan iligkili kemik
bozukluklaridir. Coklu ortak risk faktorleri ve patojenik mekanizmalardaki baglantilar, osteoporoz gibi
sistemik bir iskelet hastahginin periodontitiste AKK'y1 arttirdigina dair tutarh bir varsayim olmustur.
2000'li yillarin basina kadar olan ilk klinik bulgular tartismali olsa da, son arastirmalar bu iki hastalik
arasindaki iligki icin cok daha objektif kanitlar saglamistir. Bu derlemede, osteoporoz ve periodontitis
arasindaki iliski hakkinda bir gincelleme saglamak icin son 25 vyilda yayinlanan literatiir
degerlendirilip, bu iligkinin mekanistik baglantilari, ortak risk faktorleri ve terapotik etkilerinin
tartisiimasi amaclanmistir.
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Periodontitis ve Osteoporoz Arasindaki Klinik Korelasyon

Periodontitis ve osteoporoz arasindaki baglanti ilk olarak 1960 yilinda kurulmus ve periodontitis
baslangicta sistemik "pre-senil osteoporozun” [6] lokal bir belirtisi olarak gortlmustir. Kisa sire sonra
bakteri plaginin bu iki hastaligi birbirinden ayiran birincil etiyolojik faktdr oldugu ortaya ciksa da, hipotez
temelde iki soruya odaklanan kapsamh caligsmalara ve meta-analizlere yol acmistir; (1)
osteoporozda kemik kitlesinin sistemik olarak zayiflamasinin lokalize alveolar kemik kaybi egilimini
artinp artirmadigi; ve (2) osteoporozun atacman kaybini ve periodontitisin diger klinik belirtilerini
siddetlendirip siddetlendirmedidi. Ancak, belirleyici olarak kullanilan farkh Kklinik ve radyolojik
parametrelere bagh olarak periodontitis ve osteoporoz igin bugline kadar yapilan caligmalar, bu iki
hastalik arasindaki iliskinin farkli guclerde oldugunu ortaya koymustur. Literatiri daha ayrintil
incelemeden o©nce, periodontitis ve osteoporoz igin gelistirilen siniflandirma ve tani kriterlerinin
acikhga kavusturulmasi gerekmektedir.

Son kirk yilda, periodontal hastaliklarin siniflandiriimasi, patojenik faktorler, konak yaniti ve sistemik
hastaliklarla iligki konusunda ortaya c¢ikan kanitlar g6z o©nine alindiginda, birkag blyuk
guncellemeden gecmistir [2,7,8]. En son 2017 caligtayinda, periodontitis ¢ ana formda yeniden
siniflandiriimistir; Nekrotizan periodontitis, sistemik hastaligin bir belirtisi olarak periodontitis ve daha
once iki ayri "kronik" ve "agresif' kategoriyi birlestiren periodontitis [9]. Cesitli sistemik ve genetik
bozukluklar, immun sistemi dnemli Ol¢tide tehlikeye atarak ileri evre periodontitisin erken dénemde
ortaya c¢ikmasina neden olur. Buna karsin, osteoporoz da dahil olmak Uzere bazi yaygin sistemik
hastaliklar periodontitis patogenezi lzerinde nispeten orta derecede etkiye sahiptir. Periodonsiyum
kaybina katkida bulunabilen bu sistemik hastaliklar risk faktorleri olarak digstnilmelidir. 2017'deki
calistayin gorisl, osteoporozun radyografik alveolar kemik kaybinin daha yilksek prevalansi ve
siddeti ile anlamli sekilde iliskili oldugu sonucuna varmistir. Bununla birlikte, periodontitisin diger
klinik parametreleri ile net bir iligki yoktur [10].

Genel olarak, periodontitisin teshisi ve evrelendiriimesi, klinik atagman kaybinin (KAK) incelenmesi ve
radyografik kemik kaybinin dederlendirilmesinin bir kombinasyonuna dayanmaktadir [8]. 1-2 mm KAK
ve kemik kaybinin kék uzunlugunun <%?15'inden az olmasi hafif periodontitis (Evre 1), 3-4 mm KAK ve
%15-%30 alveolar kemik kaybi orta evre periodontitis (Evre II) ve KAK =25 mm ve >%30 kemik kaybi
siddetli periodontitis (Evre 11l ve 1V) olarak karakterize edilir [11]. Bu 6lgimler, sondalama cep derinligi
(SCD), sondalamada kanama (SK), dis kaybi, kemik kaybi paterni, furkasyon tutulumu ve sistemik
risk faktorlerinin varligi gibi parametrelerle birlestirildiginde, periodontitis vakasini ydnetmek igin
hastaligin karmasiklik ve ilerleme hizini daha da iyi oranda belirler [8,11].

Ote yandan, osteoporoz tanisi igin altin standart, dual enerjili X-igini absorpsiyometrisi (DXA)
kullanilarak lomber vertebra ve/veya proksimal femur KMY degerlendiriimesidir [12]. Osteoporoz,
saglikli gencg bir yetigkinin ortalama KMY deg@erinin -2,5 veya daha fazla altinda bir KMY skoru (T skoru)
olmasi ile tanimlanir. Osteoporoz i¢in tani kriterleri iyi belirlenmis olsa da, diisik KMY'ye sahip hastalar
icin kirik riskinin degerlendiriimesi birden fazla risk faktorin dikkate alir. Kirik riskini belirlemek icin
kantitatif bilgisayar tomografisi (QCT) gibi diger dogrulanmigs KMY o6lcim teknikleri kullanilabilir.
Mudahale esigini belirlemek icin tek basina KMY yerine 10 wyillik kirik olasihdi 6nerilmektedir
[12]. Bununla birlikte, periodontitis ile korelasyon Uzerine yapilan Kklinik calismalarin ¢cogunda,
osteoporotik hastalarla iligkili sistemik KMY'yi temsil etmek icin gosterge olarak lomber ve/veya
femoral DXA kullaniimistir [13].

Osteoporoz ve Alveolar Kemik Kaybi Arasindaki Korelasyon

Osteoporoz, trabekiler ve kortikal kemigin genel incelmesini ifade ettiginden, uzun stredir devam eden
hipotez, osteoporotik hastalarda digleri gcevreleyen alveolar kemigdin periodontitis ile iligkili kemik kaybina
daha duyarli oldugudur. Sistemik ve alveolar kemik kaybi (AKK) arasindaki iligkiyi inceleyen klinik
calismalarda, 1996-2020 yillar arasinda yayinlanan 10 calismanin timd, sistemik KMY ile AKK
arasinda ters bir korelasyon oldugunu ortaya koymustur [14-23]. Tum calismalarda osteoporozun
belirleyicisi olarak lomber vertebra ve/veya femur boynu DXA kullaniimigtir. Bununla birlikte, DXA
dissiz bireylerde alveoler KMY'yi 6lgcmekle sinirli oldugundan, AKK'yi degerlendirmek icin AKY’nin
veya AKK'nin dogrusal degerlendirmesi de dahil olmak Uzere intraoral [15,19,21,23,24] veya panoramik
radyografiler [16,22], mandibular kortikal genisligi (MKG) degerlendirmek icin panoramik
radyografiler [14,16,17,22] ve alveoler KMY'nin dijital dansitometri analizi [18,20,23] gibi cesitli
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alternatif teknikler kullanilmistir. Bu parametreler hem kemik hacmi ve yogunlugunu hem de
kortikal ve trabekuler kemigi kapsadigindan, AKK'nin sistemik KMY ile ters orantili oldugu sonucu
Ozellikle ilgi ¢ekicidir.

Kompakt kortikal kemik ve siingerimsi trabekiler kemik orani maksilla ve mandibula arasinda d6nemli
farklilhklar gosterir. Omurga ve maksillada yaklasik %10 kortikal kemik bulunurken, mandibula %80'e
kadar kortikal kemik ve %20 trabekuler kemik icerir [25]. Mandibulada, kortikal kemik inferior kortekste
yogunlasir ve 50 yasindan sonra zamanla birlikte geniglii azalmaya bagslar. Bu nedenle, MKG,
inferior korteksin iyi yakalandigi panoramik radyografiler kullanilarak kortikal kemik degerlendirmesi icin
bir indeks olarak kullanilir. Caligsmalar, MKG incelmesinin sistemik KMY ile dnemli o6lclde iligkili
oldugunu ve osteoporoz i¢in potansiyel bir risk gostergesi oldugunu gostermistir [14,26,27]. Ancak, MKG
sistemik kirik riski ile iligkili degildir [14,27]. Kortikal kemigin aksine, mandibular trabekiler kemik paterni
kirik riski ile daha yakindan iligkilidir, [28,29] ve osteoporoz icin kadinlarda degerli bir belirteg
gorevi gorur [27,29,30]. Cogu kadinda ileri yasla birlikte mandibuler trabekiler patern daha aralikh ve
daha az baglantili hale gelirken, cogu erkekte trabekiler patern korunur [28,31]. Trabekuler paterni
dogrudan 6lgmenin zorlugu g6z o6ndne alindiginda, ¢ogu calisma, alveoler KMY'nin dansitometri
yoluyla degerlendiriimesine veya periodontal kemik kaybinin blylk oranda yogunlastigi alveolar
kret yuksekliginin (AKY) o6l¢iimesine bagvurmugtur. Tutarli bir sekilde, hem AKY hem de alveoler KMY
sistemik KMY ile korelasyon gostermektedir. Ozellikle agirlikli olarak trabekiler maksiller kemikte,
alveolar KMY lomber ve kalca KMY ile de iligkilidir [32]. Birlikte ele alindiginda, osteoporozun
postmenopozal kadinlarda AKK'ya daha vyatkinhkla iligkili oldugunu destekleyen gugcli kanitlar
vardir [13].

Bir uyari olarak, 1992 tarihli tek bir calismada 46-55 yas arasi kadinlarda alveoler kemik yuksekligi ile
sistemik KMY arasinda istatistiksel olarak anlaml bir korelasyon bulunmamistir [33]. Calisma yiksek
oranda dissiz denek igerdiginden, sonuclarin deneklerdeki etkilenen dis sayisi ile karistiriimis olmasi
mumkuindir.  Ayrica c¢alismadaki perimenopozal kadinlarin goéreceli olarak gen¢ yasta olmasi,
postmenopozal osteoporozun katkisinin olmamasini agiklayabilir. Calismalarin ¢gogu kesitsel olmakla
birlikte, dstrojen replasman tedavisinin etkisini inceleyen 5 yillik longitudinal bir calisma, omurga ve el
bilegi KMY'si ile baglantili olarak mandibuler kemik kitlesinde de ©nemli iyilesme oldugunu
gOstermigtir [34]. Aksine, sistemik KMY degerlendiriimeksizin erkeklerin ve yas, cinsiyet ve eksik
dis sayisi dagihmi acgisindan erkeklere oranla farkllik géstermeyen kadinlarin (menopozdan bagimsiz
olarak) dahil edildigi bir kesitsel calismada, disli hastalar dissiz hastalara oranla daha disik
mandibular KMY degerleri gdstermiglerdir [35]. Tum kiriklarin %70'i osteoporotik kadinlarda meydana
geldiginden [4] ve osteoporozun agirlikli olarak menopoz sonrasi dstrojen eksikligi ile iligkili olduguna
dair geleneksel goris nedeniyle, cogu calismanin menopoz sonrasi kadinlara odaklanmasi sasirtici
degildir. Bu egilimi destekleyen sinirli bulgulara ragmen [14] AKK’nin cinsiyete 6zgu farkli paterni g6z
onine alindiginda, osteoporozun erkeklerde AKK file iligkili olup olmadigini dogrulamak icin daha
fazla analiz yapilmasi gerekmektedir.
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Tablo 1: Alveolar kemik kaybi ve sistemik KMY arasindaki korelasyona iligkin literatiir 6zeti

Calisma Yil Orneklem Agizici Osteoporoz Yas (yil) Hasta Korelasyon:
buyuklugu kemikkaybir belirleyicisi populasyonu 'sb\ilétlfar\é?k

belirleyicisi MY

Okabe 2008 659 MKG (pano) DXAtopuk 80 262 erkek ve Evet

ve 397 kadin

Digerleri

Brennan 2008 1256 AKY (agizici) DXAonkol, 66.6+7.0 Menopoz Evet (70 yas

ve kalca, sonrasl alti kadinlar

Digerleri omurga kadinlar arasinda)

Ishii 2007 54 MKG, AKK DXAfemur 56.8+7.7 Menopoz Evet (MKG);

ve (pano) sonrasi guclu degil

Digerleri kadinlar (AKK)

Taguchi 2007 450 MKG (pano) DXA 57.2+81 Menopoz Evet

ve omurga sonrasi

Digerleri kadinlar

Takaishi 2005 40 alveolar KMY DXA 59.4+5.6 Menopoz Evet

ve (agiz ici) omurga, sonrasi

Digerleri ultrason kadinlar

Hilderbolt 2002 49 AKY (agizici) DXA 60+5.5 Menopoz Evet

ve omurga, sonrasi

Digerleri femur kadinlar

Jonasson 2001 80 alveolar KMY DXA 6n kol 47 + 27 Karisik Evet

ve (ag1z ici)

Digerleri

Tezal 2000 70 AKK (agizici) DXA 62.1+7.1 Menopoz Evet

ve omurga ve sonrasi

Digerleri femur kadinlar

Taguchi 1999 90 MKG, AKK QCT 54.1+7.4 Karnsik Evet (MKG);

ve (pano) omurga hayir(AKK)

Digerleri

Payne 1999 38 AKY, alveolar DXA 53.9+0.4 Menopoz Evet (AKY

ve KMY (adiz i¢ci) omurga sonrasi ve alveolar

Digeﬂeri kadinlar KMY)

MKG: Mandibuler kortikal genislik, AKY: Alveoler kret yiksekligi, AKK: Alveoler kemik kaybi, KMY: Kemik mineral yogunlugu

Osteoporoz ve Periodontal Atagman Kaybi Arasindaki Korelasyon

AKK’nin radyografik olarak degerlendiriimesi 6nemli bir kriter olsa da, KAK periodontitis prognozununun
belirlenmesi ve periodontitisin teshisi ve evrelendiriimesi icin kritik bir 6lcimduir [8]. 1995-2020
yilllar arasindaki 23 calismadan 17'si KAK ile osteoporoz arasinda anlamh bir iliski oldugunu
ortaya koymustur [15,21,22,36-57]. Bunlar arasinda o6rneklem blyoklagi 30 [49] ile 2990 [39]
arasinda degisen 18 kesitsel ve 5 longitudinal calisma yer almaktadir Calismalarin ¢cogu 41 ila 80
yaslari arasindaki postmenopozal kadinlara odaklanmistir. Sistemik KMY'yi temsil etmek icin lomber
ve/veya femoral DXA kullaniimistir. Ancak periodontitisin belirleyicisi olan KAK 6l¢cimlerine, SCD ve SK
gibi diger parametrelerin dahil edilmesiyle, Kklinik sonuclar olduk¢a degiskendir. Standart bir KAK
kriterinin olmamasi, bu calismalarin sonuglarindaki degiskenlige katkida bulunabilir. Bununla birlikte,
2010'dan bu yana yapilan daha yeni ¢alismalar, klinik siniflandirma kriterlerine uygun olarak, siddetli
periodontitis icin belirleyici olarak KAK >5 mm'yi kullanmiglardir. Cok daha kati bir kriter olan KAK >7
mm olarak belirleyen tek bir calisma hari¢ [45] diger calismalarda KAK ve sistemik KMY
arasinda pozitif bir iligki oldugu gosterilmistir.Benzer sekilde, 2010 ve 2017 yillarinda yapilan 2
sistematik incelemede de benzer sonugclara ulasiimistir [58,59]. Penoni ve arkadaslari, 6n yargilari ve
kanitlarin niteliklerini g6z 6ninde bulundurarak, objektif bulgulara sahip 11 calismadan 10'unun
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KAK ile sistemik KMY arasinda pozitif korelasyon gosterdigini 6ne surmiustir.[58] Ozellikle, 11
calismanin tamamindan elde edilen veriler degerlendirildiginde; normal KMY grubu ile
karsilastinidiginda, disik KMY grubunda %3,04 daha fazla KAK >4 mm ve %5,07 KAK >6 mm olan
bolgeler oldugu goéralmustar. Bolgelerin - %30'u  sinir  olarak alindiginda, bu fark lokalize
periodontitisten generalize periodontitise geciste dnemli bir klinik etki yaratabilir [58]. Periodontitisli
olgularin mandibular KMY degerleri periodontal olarak saglikl olgulara gére anlaml olarak daha disiik
iken, mandibular KMY degerleri ile klinik periodontal yikim parametreleri arasinda anlamh negatif
korelasyon bildirilmistir [60].

Siddetli periodontitiste KAK, alveoler kemik desteginin yikimi ve dis kaybiyla sonuclanir. Dis kaybi ve
sistemik KMY arasindaki korelasyonu degerlendiren 16 c¢alismadan 11'i pozitif bir iligki
gosterirken, [22,41,42,44,47,50,51,61-64] 5 calisma celigkili sonuglar bildirmistir.[40,46,55,56,65]
Korelasyon eksikligi nispeten kiicik drneklem blyukligi ve daha 6nceki calismalarda yas gibi karistiric
faktorlerin dahil edilmesi gibi faktorlere bagdli olabilir [40,46,55]. Yas ve sigara gibi karistirici
faktorler duzeltildiginde, buyik gruplu ¢ok merkezli bir galisma, dig kaybi ile sistemik KMY arasinda
sinirda bir iligki oldugunu géstermistir [61]. Periodontitisin dtesinde dis kaybinin ayni zamanda birden
fazla hastalikla iligkili klinik bir son nokta oldugu da unutulmamalidir. Osteoporozun katkisi, dis bakimina
erisim ve agiz hijyeni aliskanlklari gibi diger klinik ve sosyoekonomik faktorlere kiyasla daha az 6nemli
olabilir.

Bir baglantiy! desteklemek igin yeterli kanit olmadigini distinen 2017 diinya calistayinin raporundan bu
yana,[10] osteoporoz ile KAK veya periodontitisin diger Kklinik parametreleri arasindaki iligkiyi
destekleyen kayda deger sayida ¢alisma ve sistematik inceleme yapilmistir. Her iki hastalikla iligkili cok
sayida risk faktorl géz onunde bulunduruldugunda, iligkinin daha fazla dogrulanmasi igin veri
analizinde karistirici faktorlerin duzeltiimesi ve gelecekte iyi kontrolli longitudinal calismalar
yapilmasi gerekmektedir.

Tablo 2: Periodontal atagman kaybi ve sistemik KMY arasindaki korelasyona iligkin literatir 6zeti

Calisma Yl Orneklem Periodontitis Osteoporoz  Yas (yil) Hasta CAL ve KMY
blayukligi belirleyicisi belirleyicisi populasyonu arasindaki
korelasyon

Mashalkar ve 2018 94 %30 bolgede DXA omurga 45-60 Menopoz Evet
Digerleri KAK >5 mm sonrasi

kadinlar
Passos- 2017 492 SD>5mmve Hicbiri 66.6 £7.4 Menopoz Evet (KAK ile
Soares ve KAK > 6 mm sonrasi osteoporoz
Digerleri kadinlar tedavisi)
Penoni ve 2016 134 SD >5 mm ve DXA femur, 69.8 3.9 Menopoz Evet
Digerleri KAK > 6 mm omurga sonrasi

kadinlar
Juluri ve 2015 100 KAK, SD DXA omurga 60.2+2.1 Menopoz Evet
Digerleri sonrasi

kadinlar
Singh ve 2014 78 SD, KAK, DXA femur, 46-54 Menopoz Evet (KAK ve
Digerleri dis kaybi omurga sonrasi SD), Hayir (dis

kadinlar kaybr)
Tak ve 2014 2990 KAK, DXA femur, 64+8 Menopoz Evet (sadece
Digerleri dis kaybi omurga sonrasl omurga KMY)

kadinlar
Gondim ve 2013 148 dis kaybi, KAK DXA femur, 58.9 +4.3 Menopoz Evet
Digerleri omurga sonrasi

kadinlar
Passos ve 2013 521 SD>5mm ile DXA femur, 60.6+7.3 Menopoz Evet
Digerleri KAK>6mm omurga sonrasi

kadinlar
Iwasaki ve 2013 397 KAK, DXA femur, 68.2 Menopoz Evet
Digerleri dis kaybi, SK omurga sonrasi

kadinlar
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Marjanovic ve 2013 380

Digerleri
Moeintaghavi 2013 60
ve

Digerleri

Grocholewic 2012 37
ve Digerleri

Al Habashneh 2010 400
ve

Digerleri
Nicopoulou ve 2009
Digerleri
Brennan ve
Digerleri

665

2007 1329

Gomes-Filho 2007 139
ve

Digerleri
Taguchi ve
Digerleri
Mohammad
ve

Digerleri
Pilgram ve
Digerleri

2004 1298

2003 30

2002 135

Lundstrom ve 2001 36
Digerleri

Tezal ve
Digerleri

2000 70

Weyant ve 1999 293

Digerleri

Taguchive 1999 90

Digerleri

Mohammad 1997 44
ve

Digerleri
Hildebolt ve

Digerleri
Mohammad
ve

Digerleri
Krall ve
Digerleri

1997 135

1996 42

1996 189

May ve 1995 874

Digerleri

SD > 5,5mm
veya

KAK > 7mm
SD, KAK,
dis kaybi

KAK,
dis kaybi

SD >5 mm ve
KAK > 6 mm

dis kaybi

KAK

SD >4 mm ve
KAK >3 mm

dis kaybi

dis kaybi; KAK

SD, KAK

SK; SD; diseti
cekilmesi;
KAK, SD, SK
KAK, SD, SK
dis kaybi

dis kaybi; KAK;
SD

dis kaybi; KAK;
SD

KAK; digeti

cekilmesi

dis kaybi

dis kaybi

DXA femur,
omurga

DXA femur,
omurga

DXA femur,

58 +4.7

50.8-56

omurgave 59.4+5.6

onkol

DXA femur,
omurga

DXA omurga,

femur

DXA omurga,
femur, onkol

DXA femur,
omurga

DXA femur,
omurga

DXA
calcanius

DXA femur,
omurga

DXA femur

DXA femur,
omurga

DXA femur
ve omurga;

CT omurga

DXA omurga

DXA femur,
omurga

DXA omurga

DXA femur,
omurga

DXA femur,
omurga

62.5+6.4

45-70

66.6 £7.0

58.8+6.4

70.8+9

63.4+£8.6

41-70

70

62.1+7.1

75.5+4.4

541+74

65.2+1.6

59+6.2

68 +6.8

60+6

65-76

Menopoz
sonrasi
kadinlar

Menopoz
sonrasi
kadinlar

Menopoz
sonrasl
kadinlar

Menopoz
sonrasi
kadinlar

Karisik

Menopoz
sonrasi
kadinlar

Menopoz
sonrasl
kadinlar

Karisik

Menopoz
sonrasi
kadinlar

Menopoz
sonrasi
kadinlar

Karisik

Menopoz
sonrasi
kadinlar

Karisik

62

Hayir

Hayir

Evet

Evet

Evet
Evet
(subgingival dig
tag! olmadan)
Evet

Evet (sadece
femur KMY)

Evet

Hayir (zayif)

Hayir

Hayir

Hayir

Evet (sadece

postmenopoz posterior digler)

al
Menopoz
sonrasi
kadinlar

Karisik

Menopoz
sonrasi
kadinlar

Menopoz
sonrasl
kadinlar

karisik

Evet (KAK)
Hayir (SD ve
dis kaybi)
Hayir

Evet (digeti
cekilmesi)

Evet

Erkeklerde evet,
kadinlarda hayir

SK: Sondalamada kanama, KAK: klinik atagman kaybi, DXA: ¢ift enerjili X-1sin1 absorpsiyometrisi, SD: Sondalama derinligi
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inflamasyon ve Kemik Homeostazi

Periodontitisin patogenezi ve ilerlemesi disbiyotik biyofilm ile konak etkilesimine bagli olsa da [66] bunu
takip eden inflamasyon ve bozulmus kemik homeostazi, hem osteoporoz hem de periodontitiste kritik
rol oynamaktadir.

Saglikh iskelet, fizyolojik gelisimin bir parcasi olarak ve mekanik yiikleme gibi faktorlere yanit olarak yeni
kemigin eskisinin yerini almasini saglayan sirekli bir yeniden sekillenme siirecinden gecer.

Normal kemik ddngust, osteoklastlar tarafindan kemik rezorpsiyonu ile osteoblastlar tarafindan kemik
olusumu arasindaki dengeye dayanir ve bu da stabil bir kemik kitlesi ve mineral
homeostazinin korunmasi igin gereklidir [67].

inflamasyon, dogal ve adaptif bagigikliktaki cesitli bagisiklik hiicrelerinin aktivasyonu ile karakterize
edilir ve bu da hiicresel ortamda immiin sitokin tretiminin artmasina neden olur. inflamatuvar yanitlar
sirasinda aktive olan sitokinlerin osteoblast ve osteoklastlarin farklilagsmasi ve aktivitesi Uzerinde
onemli etkileri vardir. Bu nedenle, inflamasyonla iligkili osteoporoz ve periodontitisin aracilari olarak
kabul edilirler.

Periodontitiste, dis yuzeyindeki kalici mikrobiyal biyofilm, polimorfonikleer I6kositlerin damarlardan
infeksiyon bdlgesine toplanmasina neden olur. Patojenlere karsi ilk savunma hatti olarak, nétrofillerin
gelisi; bakteriyel drinler, immun sitokinler, kemokinler ve lipid medyattrler dahil olmak tzere cok
sayida faktérden etkilenir.[68,69] Bakteri ve bakteriyel Grtinlerin toll benzeri reseptor (TBR)'ler tarafindan
tespit edilmesi, dogal bagisiklik sistemini aktive eder [70]. Dodal ve adaptif konakc¢i yaniti arasindaki
capraz etkilesim, lenfosit aktivasyonunu ve nikleer faktor-kappa B (NF-kB), aktivator protein 1
(AP-1) ve p38 yolaklar dahil olmak tzere lokal inflamatuvar sinyal kaskadini stimile eder [68]. Lokal
AKK’ya kismen bakteriler tarafindan aktive edilen T lenfositlerin osteoklastogenezi tesvik etmek igin NF-
KB ligand sinyalinin resept6r aktivatori (RANKL)'nt uyarmasinin aracilik ettigi gorulmektedir [71,72].
Buna ek olarak osteoklastlar icin, artmis inflamasyon osteoblast hiicrelerini de inhibe ederek kemik
yeniden sekillenmesindeki dengeyi daha da bozabilir ve net bir kemik kaybiyla sonuclanabilir [72].

Kemigin yeniden sekillenmesinin bozulmasi, osteoporoz da dahil olmak tzere sistemik inflamatuvar
kemik bozukluklarini da tetikler. Artan sitokin salgilari ile inflamasyon, 6zellikle de NF-kB sinyalinin
aktivasyonu, osteoklastlari tesvik eder ve ayni zamanda osteoblastlari baskilar [73]. NF-kB
sinyalinin genetik veya kimyasal olarak baskilanmasinin osteoporoz ve artritte kemik kaybini azalttigi
gosterilmigtir [74]. Ornegin, tumor nekrozis faktér (TNF) blokerleri romatoid artritte lokal ve sistemik
kemik kaybinin ilerlemesini 6nemli dlglide yavaglatmak icin etkili bir yaklagim olmustur [75,76]. Giderek
artan kanitlar, inflamatuvar yanitlarin modile edilmesinin kemik yeniden sekillenmesindeki denge
Uzerinde onemli bir etkiye sahip oldugunu ve etkili bir terapétik yaklasimi temsil edebilecegini
gOstermektedir.

NF-kB sinyali, cogu inflamatuvar yanit sirasinda aktive edilen 6nemli bir sinyal yoludur [77-79]. NF-kB,
hepsi osteoimmunoloji ve yaslanmada kritik roller oynayan bes proteinden (c-Rel, RelA/p65, RelB,
NF- kB1/p50 ve NF-kB2/p52) olusan bir aileyi temsil eder [77]. NF-kB proteinleri homo- veya
heterodimerler halinde bulunur ve sitoplazmada kB inhibitor (IkB)'leri ile bir kompleks olusturur. Cesitli
inflamatuvar sitokinlerin uyarmasi tzerine, kB kinaz (IKK) aktivasyonu fosforile olur ve cesitli hedef
genlerin transkripsiyonunu aktive etmek icin ¢ekirdege transloke olan NF-kB'yi serbest birakmak icin
IkB'leri degrade eder. Osteoporoz baglaminda, olgun osteoblastlarda IkkY dominant-negatif bir geni
asir1 eksprese eden fareler, dstrojen eksikligine bagh osteoporozun bir fare modeli olan overektomiyi
(OVX) takiben gelismis osteoblast olusumu ve baskilanmis osteoklast aktivasyonu gostermistir
[73]. Periodontal dokuda, osteoblast soy hucrelerinde NF-kB sinyalizasyonunun inhibisyonu
osteoklastik kemik rezorpsiyonunu dogrudan bozmus ve kemik olusumunu tegvik etmistir [72].

NF-kB sinyal yollarinin bilesenlerine ek olarak, TNF-a, interlokin (IL)-1 ve IL-6 gibi proinflamatuvar
sitokinlerin manipiilasyonu da sistemik ve periodontal kemik kaybini etkiler. insanlarda, IL-18 seviyesi
periodontal atagcman kaybi bdlgelerinde diseti olugu sivisi (DOS)'nda 6nemli 6l¢ciide yukselir [80].
Farelerde IL-1'in kimyasal veya genetik inhibisyonu, patojenik bakteri yukinin o6nemli ol¢lide
baskilanmasiyla sonuclanmistir [81,82]. Tersine, IL-1a'yi asiri eksprese eden transgenik farelerde
periodontitise paralel olarak atagman kaybi ve alveoler kemik yikimi gelismistir.[83] Bakteriyel
patojenlere karsi konak yanitinin azalmasina ragmen, p55 nakavt farelerde periodontal inflamasyon ve
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AKK azalmistir. Bu da periodontitisin ilerlemesinde tek basina patojen yukinden ziyade sitokin
amplifikasyonunun ve NF-kB sinyalinin kritik rolint disindirmektedir. TNF-a ve IL-1, NF-kB sinyal
yolunu aktive ettiginden, artan sitokin Uretimi, osteoklastogenez ve ardindan periodontal kemik
rezorpsiyonu icin gerekli olan RANKL sinyalini etkili bir sekilde indiklern [84]. Serum IL-1 seviyesi
osteoporotik kadinlarda menopozdan sonraki 15 yil gibi uzun bir stire boyunca menopoz éncesine goére
cok daha daha yiiksekti, Ustelik, sistemik KMY ile ters korelasyon gosteriyordu [85]. Yakin zamanda
yapilan (¢ genis kohortlu epidemiyolojik calisma, osteoporotik kirik riskinde 1,5 ila 3 kat artisin
daha yuksek inflamatuvar belirtec seviyesiyle (TNF ve IL-6 reseptorleri) iliskili oldugu bu
immunolojik baglantiyr dogrulamistir [86]. TNF-a eksikligi olan fareler OVX kaynakli kemik kaybina
direnclidir. Sicanlardaki OVX modellerinde, osteoporotik kemik kaybini tamamen ortadan kaldirmak igin
IL-1 ve TNF-a'nin es zamanl olarak uygulanmasi gerektigi rapor edilmistir [87]. Bu da immin
sitokinler arasindaki sinerjik koordinasyonun énemini géstermektedir. insan ve hayvan modellerinden
elde edilen bu kanitlar, NF-kB ile iligkili sitokinlerin periodontitis ve osteoporozda merkezi bir rol
oynadigini desteklemektedir.

inflamatuvar sitokinlerin yani sira kompleman sistemi, birinci basamak konak savunmasindan ve
adaptif immun yanitin daha da artmasindan sorumlu olan dogal bagisikhigin kritik bir bilesenini temsil
eder. 50'den fazla proteinden olugsan bu ag mikrobiyal infeksiyonlara veya doku hasarina verilen
yanita aracilik eder [88]. Boylece bu sistem, IL-6, TNF-a ve IL-1p'nin plazma seviyelerini yiukseltmek
icin NF-kB ve AP-1 vyolaklarinin aktivasyonu yoluyla konakg¢i bagisiklik yanitini guclendirir ve
modile eder [89]. Kompleman sistemini aktive eden tg¢ farkli yol (klasik, lektin ve alternatif), sistemin
merkezi bir bileseni olan C3 proteininde birlesir [90]. Klinik ve hayvan ¢alismalarindan elde edilen ¢ok
sayida kanit, periodontitisin ilerlemesinde C3 ve kompleman sisteminin roluni gugli bir
sekilde desteklemistir.  DOS'indaki  aktive  edilmis  kompleman  fragmanlarinin  miktar
periodontitis hastalarinda saglikh orneklere kiyasla artmistir, [91,92] Ayrica periodontal tedaviden
sonra C3 aktivasyonu azalmaktadir [93]. C3 eksikligi olan fareler, bakteriyel inokilasyon, ligatir ve
yaslanma ile induklenen tg farkli periodontal kemik kaybi modelinde 6nemli 6lgiide daha az kemik kaybi
ve inflamasyon goOstermistir [94]. Benzer sekilde, insan olmayan primatlarda C3 inhibisyonu
da periodontitis gelisimine karsi koruma saglar ve C3 inhibitdri ile tedavi edilen primatlarin DOS'Iinda
NFkB ile iligkili inflamatuvar sitokinlerin miktari énemli 6lgiide azalmistir [94]. Ote yandan, vahsi genotip
kontrollere kiyasla C3 eksikligi olan fareler, OVX sonrasinda 6nemli 6lcuide daha dusuk trabekdler
kayip ve daha az kortikal erozyon goOstermistir. Bu bulgu, osteoporotik kemik kaybinda da C3
aktivasyonunun gerekli oldugunu dusundurmektedir [95]. BUtin bu calismalar, NF-kB sinyal
aktivasyonu ile iligkili kompleman sisteminin sistemik ve periodontal kemik kaybinin
diizenlenmesinde 6nemli bir rol oynadigini géstermektedir.

Mekanistik olarak NF-kB sinyali, osteoklastlar ve osteoblastlar (izerinde eszamanh ancak zit etkiler
yoluyla kemik yeniden sekillenmesine aracilik eder. Osteoklast farklilasmasi ve aktivasyonu hem
sistemik hormonlar hem de kemik mikrogevresine lokal olarak salgilanan sitokinler tarafindan
dizenlenir. Kemik olusumu ve rezorpsiyonu birbirine bagl oldugundan, osteoklastlar, osteoblastlar,
kemik iligi stromal hicreleri, osteositler ve kemik iligindeki lenfositler yeniden sekillenmede dnemlidir.
Osteoklastlar icin gerekli olan iki anahtar transkripsiyon faktori c-fos ve iligkili T-hiicrelerinin nikleer
faktord cl'dir (NFATcl). C-fos eksikligi olan farelerde makrofajlar gelisir ancak osteoklastlar
olusamaz [96]. NFATcl'in aktivasyonu, tartrat direncli asit fosfataz (TRAP), matriks metalloproteinaz-9
(MMP-9) ve katepsin K'yi kodlayan genler de dahil olmak Uzere cesitli temel osteoklastik belirteclerin
transkripsiyonu icin gereklidir [97,98]. Hematopoietik kdk hiicrelerden osteoklast farklilagsmasinin
ilk adimi, monosit ve makrofajlar farklilasmasi icin dnemli bir faktor olan makrofaj koloni uyarici faktér
(M-KSF) gerektirir. Hucre digi sinyalle diuzenlenen kinazlarin ve anti-apoptotik serin/treonin kinazin
(AKT) aktivasyonu yoluyla, M-KSF daha sonra osteoklast progenitdr hiicrelerinin cogalmasini ve hayatta
kalmasini indukler [99]. Osteoklast farklilagsmasinin bir sonraki adimi RANKL sinyalini gerektirir. RANKL,
TNF-a super ailesinin bir Uyesidir ve 6ncelikle osteoblastlar, kemik iligi stromal hlcreleri ve lenfositler
tarafindan eksprese edilir.

Paratiroid hormon (PTH), kemik, bébrek ve bagirsaklar tzerindeki etkisiyle kalsiyum metabolizmasini
dizenler. Vicut Kkalsiyumunun ana rezervuari olan kemik, paratiroid hormonunun kontroli
altindadir.Kemik kitle ve kuvvetinin arttirilmasinda, kirik riskinin azalmasinda etkili hormondur. PTH,
osteoblast ve osteoklastlar tizerindeki etkisiyle kemikten kalsiyum emilimini saglar. Osteoblast sayisinin,
osteoklast sayisina orani arttiginda PTH ‘un kemik yapisi Uzerine etkisi ortaya ¢ikar. Preosteoblastik
oncul hicreler sahip olduklari PTH reseptorleri sayesinde, hormon indiklemesi ile osteoblastlara
farklilagirlar ve kemik yapimi aktive olur. Bu durumda, PTHun asil etkisi, kemik rezorbsiyonu ile
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plazma kalsiyum dizeylerini yikseltmektir. Hormon etkisi ile osteoklastik aktivite gerceklestiginde
kalsiyum serbest hale gecer. Boylelikle PTH, kalsiyum ve fosfatin dolagima salinimini
destekler ve kemik kitlesinin yeniden sekillenmesini saglar. RANKL sinyali ve kemik kalsiyum
dengesi basta PTH olmak uzere, IL- 11, prostaglandinler ve 1,25-(OH)2D3 dahil olmak lzere
sistemik hormonlar tarafindan modile edilebilir [100,101]. ilging bir sekilde, osteoklastlar,
sitokinlerin otokrin salgilanmasi yoluyla kendi olugumlarini da diizenleyebilir. Ornegin, osteoklastlar
tarafindan salgilanan IL- 6, RANKL sinyalinden bagimsiz olarak osteoklast olusumunu tegvik etmek igin
cevredeki progenitorler tizerinde etkili olur [102].

Ote yandan, romatoid artrit ve osteoporoz gibi durumlarda gériilen kemik kaybinda, osteoblastlarin
sayisi ve aktivitesi, hizlanan osteoklast etkisini telafi edemeyecek kadar dusuktir. inflamatuvar
yanitlar, gesitli yollarla osteoblast farklilasmasini ciddi sekilde bozabilir. Ornegin, TNF-a osteoblast
farkhlagmasi igin bir ana duzenleyici olan RUNX2 ekspresyonunu inhibe eder [103] ve E3 ubikitin
ligazlari Smurfl/2'yi up regile ederek RUNX2 degradasyonunu tesvik eder [104]. Tersine, IKKY
gibi NF-kB yolag! bilesenlerinin inhibisyonu AP-1 aktivasyonunun artmasina ve osteoblastogenezin
gelismesine yol acmistir [73]. NF-kB ile indiklenen Smurfl/2 upregilasyonu mezenkimal kok
hicrelerde B-katenin degradasyonunu tesvik ederken, [105] antagonistler DKK1 [106] ve Sclerostin
[107] TNF tarafindan indiklenerek kanonik WNT sinyalinin osteoblastojenik etkilerini ortadan kaldirir.

Bu nedenle, kronik inflamasyon hem lokal hem de sistemik kemik kaybi icin 6nemli ancak siklikla ihmal
edilen bir risk faktorudir.[97,108] Sistemik osteoporoz ve artmis kirik oranlari, romatoid artrit,
sistemik lupus eritematozus, psoriatik artrit gibi ¢esitli romatolojik hastaliklarin yani sira inflamatuvar
bagirsak hastaligi, colyak hastaligi, kistik fibrozis ve periodontitis ile iliskili bulunmustur
[108]. inflamatuvar durumlarin birlikte gériilmesine ek olarak, yaslanma, menopoz, hamilelik ve
steroid uygulamasinda inflamasyon ve osteoporoz arasinda zamansal bir baglanti vardir [109].
Destekleyici kanitlar artrit ve kolit hayvan modellerinde de gézlemlenmistir [75,110]. Ozetle, NF-kB
sinyalizasyonunun aktivasyonu yoluyla inflamasyon, kemik yeniden sekillenme sirecini bozar. Ortak
risk faktorleri de dikkate alindiginda, sistemik inflamasyonun lokalize alveolar kemik mikrogevresindeki
immun yaniti artirabilecedi ve bdylece periodontitis ve osteoporoz arasindaki iligskinin temelini olusturan
mekanistik baglantiya 6nemli oranda katki saglayabilecegi goriilmektedir.

Osteoporoz ve Periodontitiste Yaglanma

ileri yas, osteoporoz igin iyi bilinen bir risk faktérudir [12]. Klasik 6strojen merkezli osteoporoz modeli,
menopoz sonrasi kadinlarda yuksek oranda osteoporotik kirik ve kemik kaybi gérilmesi nedeniyle
Ostrojen eksikliginin baskin bir roli oldugunu 6ne sirmistir. Bununla birlikte, hem erkeklerde hem de
kadinlarda trabekiler kemik kaybi, yeterli seks steroidlerinin varhiginda bile en yiksek kemik kitlesine
ulastiktan sonra meydana gelmisti. Bu da yasla ilgili icsel mekanizmalarin devreye girdigini
gostermektedir [67,111]. Kronik inflamasyon yagslanmanin ayirt edici bir o6zelligidir [112]. Yasla
birlikte, kemik ili§i mikrogevresi IL-6 ve IL-1 gibi immin sitokinlerin birikimiyle giderek daha
proinflamatuvar hale gelir [113]. immiin sitokinlerin ve oksidatif stresin artan Gretimi, kemik
metabolizmasinin osteoimmiinolojik etkilere daha duyarli olmasini gerektirir. inflamatuar mikro
cevre, kemik metabolizmasini ve yasa bagli kemik kaybini dogrudan etkilemek icin kemik hticreleri ve
bagisiklik hiicreleri arasindaki etkilesimlere aracilik edebilir. Calismalar, yaslanmanin hizlandig
progeroid farelerde NF-kB sinyalinin aktive oldugunu [114] ve NF-kB aktivasyonunun
baskilanmasinin fizyolojik iskelet yaslanmasini ve yaglanmanin hizlanmasiyla iligkili semptomlarin
gelisimini hafifletebilecegini gostermistir [114,115].

Kesitsel calismalar 45 yasina kadar yas ve kemik kaybi arasinda korelasyon tespit ederlerken,
alveoler kemik kitlesi 50 yasindan sonra sabit kalmistir [116,117]. Bu durum, periodontitis prevalansi
ve siddetindeki artisin yaslanmanin  zorunlu bir sonucu olmadigini gostermektedir. Daha
ziyade, yaslanmayla iligkili olarak degisen hastalik duyarliligi ve konak yanitinin karmasik bir faktor
olarak ortaya cikmasi muhtemeldir. Son kanitlar, yaslanmanin patojenik mikrobiyal kolonizasyonu
tesvik ederken, periodontal inflamasyonu ve kemik kaybini siddetlendirmek icin pro-enflamatuvar bir
mikro cevreyi uyandirdigini géstermektedir [118-120]. insan calismalari, yagh bireylerin deneysel bir
gingivitis modelinde sadece daha siddetli bir inflamatuar yanita sahip olmadidini, ayni zamanda yasli
bireylerin diseti lezyonlarinin polimorfonikleer nétrofillere kiyasla daha fazla B-hiicresi bilesimi icerdigini
ortaya koymustur [121]. insan disi primatlarda yapilan bir calismada, sistemik inflamatuar aracilarin
seviyeleri yash hayvanlarda o©nemli ol¢clide ylkselmis ve bu durum digeti inflamasyonu ve
periodontal doku yikimi ile iliskilendirilmistir [122]. Temel mekanizmalar belirsizligini korurken, ortaya
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¢cikan  kanitlar oksidatif stres birikimi ve hicresel yaslanmanin osteoporoz ve periodontitisin
alevlenmesine neden olan iki ortak, yasa bagli mekanizma oldugunu gostermektedir.

Ortak Mekanistik Baglantilar Olarak Oksidatif Stres ve Yaglanma

iskelet dokusu mikrocevresindeki oksidatif stres, hiicre ici reaktif oksijen tirleri (ROT)'nin asir
birikiminin yani sira, antioksidan savunma icin enzimlerin tikenmesinin bir sonucu olarak yaslanma
sirasinda artar [123]. ROT Uretimi cogunlukla aerobik metabolizma, yag asidi oksidasyonu sirasinda ve
immn sitokinler de dahil olmak lzere ¢evresel uyaranlara yanit olarak mitokondri bakimindan zengin
dokularda gerceklesir [124]. Yasla birlikte, mitokondriyal disfonksiyon, DNA hasari ve proinflamatuvar
sitokinler artan ROT uretimi ile iligkilidir. NF-kB sinyalizasyonu yoluyla artan oksidatif stres,
osteoblastogenezin azalmasiyla birlikte artmig osteoklastogenezi ve artmis osteoblast apoptozunu
tetikler.

in vivo kanitlarin artmasi, yasa bagdl oksidatif stresin osteoporotik kemik kaybina katkida
bulunabilecegini dusindurmektedir. Fare iskeletinde, kemik kditlesi ve glcinin yasa bagli olarak
azalmasi, kemik iliginde artan ROT seviyeleri ve azalan antioksidan glutatyon rediiktaz aktivitesi ile
baglantihidir [125]. ROT Uretiminde gerekli olan NADPH oksidaz 4'Un (Nox4) kesilmesi, osteoblastlar
Uzerinde 6nemli bir etki olmaksizin, osteoklastogenezin ve OVX kaynakli kemik kaybinin azalmasina
yol acmigtir [126]. Glutatyon gibi antioksidanlardan yoksun fareler OVX kaynakh kemik
kaybini siddetlendirmistir [127]. Antioksidan foxhead box O (FoxO) ailesi proteinlerinden yoksun
fareler, osteoklastogenez ve osteoblast apoptozunu siddetlendiren ve osteoporotik bir fenotipe
katkida bulunan artan oksidatif stres gdstermistir.[128,129] insanlarda, yilksek oksidatif stres
belirteclerinin menopoz sonrasi kadinlarda diisiik KMY ile iligkili oldugu bulunmustur [130].

Bakteriyel patojenlere karsi ilk periodontal yanit sirasinda, birincil ROT dreticileri olan PMNL’lerin
respiratuvar patlamasi, yiksek ROT seviyesine katkida bulunur [131]. Bununla birlikte, kalici ve
asirt ROT dretimi, immin sitokinlerin yikselmesine yol acarak periodontitiste kemik yeniden
sekillenmesinin bozulmasiyla sonuglanan sinyal kaskadlarini tetikler. Dolayisiyla, azalmis konak
antioksidan savunmasi ile birlikte asin serbest radikaller periodontitisin patogenezinde ve
ilerlemesinde merkezi bir rol oynamaktadir.

Bu dengesizlik, periodontal kemik kaybi icin belirlenmis bir diger risk faktorii olan diabetes mellitus icin
de gecerlidir. Periodontitis tip 2 diyabetin en yaygin son dénem komplikasyonlari arasinda altinci sirada
yer almaktadir [132]. Genel olarak yaglanmaile birlikte retilen ileri glikasyon sonu (IGS) uriinleri, kronik
hipergliseminin en yaygin Grinidar. iIGS  drunleri  asin ROT  {retimini  tesvik eder ve
proinflamatuvar bir durum olusturur. Serbest radikallerin asiri Uretimi ile karakterize edilen bir
ortamda, cesitli molekuller oksidatif hasari 6nlemek amaciyla enzimatik antioksidanlar salgilar. Tip 2
diyabetli ve periodontitisli hastalardan alinan hem periferik kan orneklerinde hem de diseti sivisi
orneklerinde toplam antioksidan kapasite artmistir [69]. Bu nedenle, oksidatif stres olusumu, tip
2 diyabetli hastalarda periodontitiste alveolar kemik kaybiyla dogrudan iligkili altta yatan sistemik
bir durum olabilir.

Hasarli ve iglevsiz hicrelerin gogalmasinin durmasi anlamina gelen hicresel yaslanma, diyabet ve
osteoporoz gibi yasa bagh kronik hastaliklarin patogenezinde kritik 6neme sahiptir [133-136].
Mezenkimal kok hucreler (MKH)'ler, yetiskin kemik iliginde osteoblastlara ve adipositlere katkida
bulunan kendini yenileme yetenegine ve ¢oklu soy potansiyeline sahiptir [137-139]. Oksidatif stres gibi
uzun sireli yasa bagh stres faktorleri, kronik hiucresel yaglanmaya neden olur. Yaslanma yoluyla
MKH havuzunun tikenmesi, iskelet yaslanmasinin ayirt edici 6zelliklerinden birini temsil eder
[140- 142]. Kemik mikrocevresinde, vertebra ve uzun kemiklerdeki osteoblast soyunun tim
asamalarinda yasa bagl yaslanma tespit edilmistir [143]. Yaslanan osteositlerin temizlenmesi,
ancak osteoklast progenitérlerinin temizlenmemesi, osteoporoz da dahil olmak izere yasa bagh kemik
kaybini dnemli 6lcide hafifletmistir [135-144]. Bu nedenle, senolitik ajanlar araciliiyla mezenkimal
soyda yaslanmanin hedeflenmesi osteoporozun tedavisi icin umut verici bir stratejidir [136-145].

Hucresel yaslanmanin doku homeostazi Uzerindeki olumsuz etkisi iki yonludir: progenitorlerde
rejeneratif potansiyel kaybi ve mikrocevrede dedisen immunomodilasyon. Yaslanan MKH'er
¢cogalma, kendini yenileme ve osteojenik farkllasma potansiyelini kaybederek kemik kitlesinin
bozulmasina ve uzun kemikte onarimin gecikmesine katkida bulunur [115,141,142]. Hicresel
yaslanma, yaslanma ile iligkili salgi fenotipi (SASP) olarak adlandirilan proteinlerin salgilanmasi
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yoluyla inflamasyon ve hicre digi matris yeniden sekillenmesi ile de iligkilidir. Proinflamatuvar
mikrogevre, pozitif bir feed back dongusu olarak komsu hucrelerde yaslanmayi tetiklemek igin
hiicresel stresi arttiracaktir.  Agiz  boslugunda, vyaslanma, hiperglisemi ve  bakteriyel
lipopolisakkarit ~ (LPS)'in periodontal dokularin cgesitli alt populasyonlarinda hiicresel yaslanmayi
indikleyerek adaptif immuin yanitt ve periodontal inflamasyonu gsiddetlendirdigi gosterilmistir
[119,133,146].

Uniter bir teori olarak, ileri yas, oksidatif stres ve kiimilatif etki yoluyla proinflamatuvar doku
mikrocevresinin olusumunu tetikler. Sistemik ve lokal kemik mikrocevrelerinde artan inflamasyon,
osteoklastlar ve osteoblastlar arasindaki dengeyi bozarak kemik yeniden sekillenmesinin
bozulmasina neden olur.

Ortak Risk Faktorlerii Olarak Beslenme Yetersizligi ve Sigara

Kalsiyum ve D vitamini eksikligi osteoporoz [147] ve periodontitis icin dnemli risk faktorleridir [148,149].
Yetersizlikle (<25 nmol/L serum konsantrasyonu) sonuglanan yetersiz D vitamini alimi, kalsiyumun
bagirsaktan emiliminin azalmasina ve nihayetinde kalsiyum homeostazini korumak igin iskeletten
kalsiyum salinimina yol acabilir [150]. Serum 25-(OH)2D3 dizeyinin KMY ile iligkili oldugu
bildirilmistir [151]. Tek basina D vitamini takviyesi ile ilgili 9 girisimsel ¢alismanin 5 ve kalsiyum
takviyesi ile birlikte D vitamini ile ilgili 22 ¢alismanin 16's1 sistemik KMY tzerinde olumlu etkiler ve kirik
risklerinde azalma bildirmigtir [152]. Ote yandan, buyik kohort kesitsel caligmalar, disik diyet
kalsiyum alimi olan kadinlarin daha siddetli periodontal hastaliga sahip oldugunu ortaya koymustur ve
erkekler icin daha tutarl bir iligki dnerilmektedir [148].

Dusuk sistemik KMY, AKK ve KAK ile baglantilidir. Saglikli periodonsiyum ve iskelet dokusunda,
osteoblastlar ve osteoklastlar kemik homeostazini saglamak igin diizenlenmis bir denge iginde islev
gorur. Hem periodontitis hem de osteoporozda, yaslanma, D vitamini eksikligi ve sigara kullanimi gibi
ortak risk faktorleri, doku mikrogevresinde oksidatif stresi ve hiicresel yaslanmayi artirir. Mekanistik
olarak, NF-kB sinyalizasyonunun aktivasyonu yoluyla inflamatuvar yanitin siddetlenmesi,
osteoblastlari inhibe ederken osteoklastlar tesvik ederek kemik kaybina neden olur.

D3 vitamini pleiotropik bir hormon olup, ana faaliyetleri aktif metabolitinin (1,25-(OH)2D3 veya kalsitriol)
PTH ile etkilesimi sonucu kemik homeostazini ve kalsiyum/fosfat dengesini modile etmektir [153].
D vitamini kalsiyumun bagirsaktan emilimini uyarnir, sef hucreler tarafindan PTH salinimini
duzenler ve PTH ile induklenen kemik geri emilimine aracilik eder. D vitamini tirevlerinin uygulanmasi
in vitro osteoklastogenezi tesvik etmis, ancak in vivo osteoklast flzyonunu ve fonksiyonunu
inhibe etmistir [150,154,155]. Ayrica, 1,25-(OH)2D3 olgunlasmamis osteoblastlarda RANKL
salgilanmasinin guclu bir indukleyicisi ve osteoprotegerin (OPG) sentezinin bir baskilayicisidir [156].
RANKL/OPG oraninin dizenlenmesi yoluyla D vitamini kemik yeniden sekillenmesini kontrol eder.
Ote yandan, PTH'nin, apoptozun inhibisyonu yoluyla osteoblast émriinii uzatarak, kararli osteoblast
oncdillerinin farklilasmasini arttirdigi iyi bilinmektedir [157]. immiinolojik bir bakis agisiyla, 1,25-(0H)2D3
ve aralikh PTH uygulamasi, 6zellikle postmenopozal kadinlarda IL-6 ve TNF-a dahil olmak izere sitokin
Uretimini azaltir [158,159]. Bu nedenle, fizyolojik rollerinin yani sira, hem D vitamini hem de PTH, kemik
yeniden sekillenmesini module etmek icin kemik hicrelerinin farklilagsmasi ve islevi Gizerinde dogrudan
ve dolayli etkiler gosterir.

Sigara, periodontal hastalik i¢cin doza bagh bir risk faktéridir [160] ve osteoporotik kemik kaybiyla da
iliskilendirilmistir [161]. Sigaranin periodontal yikimi etkiledigi mekanizmalar karmasiktir. Sigaranin
periodontal enflamasyonla iliskili olarak diseti sivisi sitokin profili Gzerindeki etkisine dair kanitlar net
degildir [162,163]. Bununla birlikte, sigara icenlerde serum ve digeti sivisindaki OPG seviyesi
Uzerinde baskilayici bir etki gdzlenmistir [164-167]. RANKL/OPG oraninda ortaya ¢ikan dengesizlik,
sigaraya bagl periodontitis hastalarinda artmis osteoklastik rezorpsiyon ve kemik kaybi ile pozitif olarak
iligskilendirilmistir.

Dis destek dokusunun RANKL ile indiuklenen yikimina ek olarak, diseti dokularinda artan ROT
Uretiminin neden oldugu, sigara ile induklenen oksidatif strese dair kanitlar da mevcuttur [168]. DNA (8-
OHdG) ve protein (C-reaktif protein) oksidasyonu belirtecleri icin tarama testlerinin sonuglari,
periodontal hastalikhi bireylerin sigara icme durumunun yani sira, stiperoksit dismutaz, katalaz ve
glutatyon peroksidaz gibi antioksidan bilesiklerin olusumu ile Kkarsilastirilmistir. Son kohort
calismalari, kronik periodontitisli sigara icenlerde oksidatif stresin kronik periodontitisli sigara
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icmeyenlere gdre daha yiksek oldugunu gostermistir [168,169]. Periodontal tedavinin oksidatif
biyobelirtegler tzerindeki etkileri degerlendirildiginde, sigara i¢cme durumu ile baslangigtaki ve
tedavi sonrasindaki tukurik siperoksit dismutaz seviyeleri arasinda anlamh bir etkilesim oldugu
bildirilmistir [170]. Sigara icenler, icmeyenlere ve eski icicilere kiyasla tedavi sonrasinda siperoksit
dismutaz seviyelerinde anlamh derecede daha diusik azalma gdstermistir. Calismalar, sigara
icmenin redoks homeostazini etkiledigini ve antioksidan seviyelerini ROT lehine degistirdigini rapor
etmistir [L70]. Benzer sekilde, sUperoksit dismutaz seviyeleri sigara icenlerde icmeyenlere gore
onemli 6lgiide daha dusiik bulunmustur. Ustelik agir sigara icenlerin antioksidan seviyelerindeki
belirgin disis, tatin kullaniminin stperoksit dismutaz seviyelerini doza bagh bir sekilde etkiledigini
gostermektedir [171]. Sistemik kemik sagliginda, sigara kullanimi RANKL/OPG orani lzerinde benzer
etkiler ortaya cikarmakta, kemigin yeniden sekillenmesindeki dengeyi bozmaktadir [172]. Ozetle,
sigara hem sistemik hem de alveoler kemikte RANKL/OPG oranini arttirarak kemik déngusuni ve
rezorpsiyonunu hizlandirir. Ayrica azalan antioksidan kapasiteden kaynaklanan oksidatif stres birikimi
ile iligkili olarak periodontal dokuyu hasara daha duyarli hale getirir.

interdisipliner Yénetim ve Terap6tik Uygulamalar

Osteoporoz periodontitis i¢in risk modifiye edici bir faktor olarak kabul edilebilirken, [173] periodontitisin
sistemik KMY'yi etkiledigini gosteren yeterli kanit bulunmamaktadir. Bununla birlikte, AKK/KAK ve
sistemik KMY arasindaki korelasyon, dis hekimlerinin siddetli periodontitisli hastalari tedavi ederken
potansiyel kirik riskini taramalari icin temel olusturabilir. Osteoporoz "sessiz bir kemik Katilidir" ve
genellikle ilk osteoporotik kiriga kadar teshis edilmez. Osteoporozun erken tespiti ve teshisi,
zayiflatici kiriklarin 6nlenmesinde etkili olacaktir. Dis hekimlerinin, yaslanma ve sigara kullanimi gibi
birden fazla ortak risk faktériine sahip hastalari belirlemesi ve periodontal duruma bagl olarak bu
hastalara birinci basamak hekimleriyle birlikte kirik riski degerlendirmesi yapmalarini dnermesi tavsiye
edilmelidir. Bazi gruplar, rutin dis radyografilerinin kirik riskini taramak ve tahmin etmek icin disik
maliyetli bir arag olarak hizmet edebilmesi amaciyla, AKK igin intraoral ve panoramik radyografileri analiz
etmek icin dijital degerlendirme araclari gelistirmistir [28,29]. Buna karsilik, kirik riski olan hastalarin
siddetli periodontitis gelistirme ve dis kaybina ugrama riskinin daha ytksek oldugu da bilinmelidir
[174]. Osteoporoz tedavisi goren ve periodontitis igin ortak risk fakttrlerine sahip olan hastalara rutin dig
bakimi 6nerilmelidir.

Osteoporoz ve periodontitis bagimsiz olarak yonetilirken, hormon replasman tedavisinin etkisi tizerine
yapilan bir longitudinal ¢alismada, osteoporoz tedavisinin AKK'y1 ve periodontal atagman kaybini
iyilestirdigi gosterilmistir [175,176]. Beslenme yetersizligi ve sigara kullanimi gibi degistirilebilir, ortak
risk faktorleri, sirasiyla D vitamini takviyesi ve sigara birakma programlari yoluyla proaktif olarak
yOnetilebilir. Optimal dozaj hala belirsiz olmakla birlikte, oral D vitamini ve/veya kalsiyum takviyesinin
periodontal kosullar Uzerindeki yararh etkisi iyi bir sekilde desteklenmektedir [177- 180]. Sigaray!
birakmanin hem vertebral kingin 6nlenmesi[161,181] hem de periodontal kosullarin iyilestiriimesi
Uzerinde 6nemli etkisi vardir [182].

Osteoporoz i¢cin Food and Drug Administration (FDA) onayli diger tedavi yodntemleri, cesitli
derecelerde periodontitis tedavisi Uzerinde olumlu etki gostermistir. Periodontitisin cerrahi olmayan
tedavisine yardimci bir tedavi olarak oral bifosfonatlar gibi antirezorptif tedaviler umut verici etkiler
gOstermistir [183,184]. Bununla birlikte, ortaya ¢ikan kanitlar, invaziv dis tedavileri veya bazen cerrahi
olmayan debridman uygulanan bifosfonat veya RANKL antikoru Denosumab kullanan hastalarda ortaya
cikan ilagla iligkili ¢ene osteonekrozu (MRONJ) komplikasyonlari i¢in 6nemli riskler oldugunu
gostermektedir [185,186]. Bu nedenle, bu komplikasyonlara iligkin riskler, periodontal tedavide
antirezorptiflerin terapotik uygulamasi icin caydiricidir. PTH (teriparatid) gibi kemik anabolik ajanlari
osteoporoz tedavisi i¢cin onaylanmistir. Kemirgen modelleri Uzerindeki sinirh kanitlar, PTH
uygulamasinin periodontal inflamasyonu ve kemik kaybini da azaltabilecegini ve umut verici bir tedavi
secenegi oldugunu diusundirmektedir [187-189]. Bir bagka kemik anabolik ajani olan Romosozumab,
bir SOST antikoru olarak, yakin zamanda osteoporoz tedavisi icin onaylanmistir. Kemirgen
modellerinde, Romosozumab deneysel periodontitis sonrasi periodontal kemik rejenerasyonunu
uyarmis ve peri-implant osseointegrasyonunu desteklemistir [190-193]. Bu anabolik ajanlar, kemik
yeniden sekillenmesinin inflamasyon kaynakh bozulmasi tzerine 6nemli etkiler gstermekle birlikte,
periodontal tedavide yardimci bir tedavi olarak potansiyellerini degerlendirmek icin ileri calismalar
gerekmektedir.
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2. Sonug

Osteoporoz ve periodontitisin her ikisi de inflamasyon kaynakli, yasa bagli kemik hastaliklaridir.
Giderek artan kanitlar, sistemik ve AKK arasindaki iligkiyi giiclu bir sekilde desteklerken, sistemik KMY
ile periodontal atacman kaybi arasinda orta derecede bir iligki oldugunu gostermektedir. Her iki
hastalikta icin yasa bagl oksidatif stres ve yaslanma, proinflamatuvar doku mikrogevresini
yonlendiren ve kemik yeniden sekillenme sirecinin bozulmasina neden olan altta yatan
mekanizmalardir. D vitamini eksikligi ve sigara kullanimi gibi ortak risk faktorleri bu mekanistik iliskide
onemli rol oynamaktadir. Bu faktdrlerin ve aralarindaki etkilesimin anlasiimasi, disiplinler arasi
ybnetimi ve her iki hastaliga yonelik potansiyel terapotikleri incelemek icin iyi kontrolli uzun dénem
calismalar yapilmasini gerektirmektedir.

Kaynakca

(1]

(2]

(3]
(4]

(5]

(6]

[7]

(8]

9]

[10]

[11]

[12]

[13]

(14]

[15]

Demmer RT, Papapanou PN. Epidemiologic patterns of chronic and aggressive periodontitis. Periodontol
2000 2010;53:28-44. [PubMed: 20403103]

American Academy of Periodontology Task Force Report on the Update to the 1999 Classification of
Periodontal Diseases and Conditions. J Periodontol 1999;2015(86):835-838.

Genco RJ. Current view of risk factors for periodontal diseases. J Periodontol 1996;67:1041-1049.
Reginster JY, Burlet N. Osteoporosis: a still increasing prevalence. Bone 2006;38:5S4-9. [PubMed: 16455317]

Kawai M, Modder Ul, Khosla S, Rosen CJ. Emerging therapeutic opportunities for skeletal restoration. Nat
Rev Drug Discov 2011;10:141-156. [PubMed: 21283108]

Groen JJ, Duyvensz F, Halsted JA. Diffuse alveolar atrophy of the jaw (non-inflammatory form of paradental
disease) and pre-senile osteoporosis. Gerontol Clin 1960;2:68—86.

Armitage GC. Development of a classification system for periodontal diseases and conditions. Northwest Dent
2000;79:31-35. [PubMed: 11413609]

Tonetti MS, Greenwell H, Kornman KS. Staging and grading of periodontitis: Framework and proposal of a
new classification and case definition. J Periodontol 2018;89(Suppl 1):S159-s172. [PubMed: 29926952]

Caton JG, Armitage G, Berglundh T, et al. A new classification scheme for periodontal and peri-implant
diseases and conditions - Introduction and key changes from the 1999 classification. J Periodontol
2018;89(Suppl 1):51-s8. [PubMed: 29926946]

Albandar JM, Susin C, Hughes FJ. Manifestations of systemic diseases and conditions that affect the
periodontal attachment apparatus: Case definitions and diagnostic considerations. J Periodontol
2018;89(Suppl 1):5183—s203. [PubMed: 29926941]

Papapanou PN, Sanz M, Buduneli N, et al. Periodontitis: consensus report of workgroup 2 of the 2017 world
workshop on the classification of periodontal and peri-implant diseases and conditions. J Clin Periodontol
2018;45:5162-S170. [PubMed: 29926490]

Kanis JA. Diagnosis of osteoporosis and assessment of fracture risk. Lancet (London, England)
2002;359:1929-1936.

Yu B, Wang CY. Osteoporosis and periodontal diseases - An update on their association and mechanistic
links. Periodontol 2000. 2022 Jun;89(1):99-113. doi: 10.1111/prd.12422. Epub 2022 Mar 4. PMID: 35244945;
PMCID: PMC9067601.

Okabe S, Morimoto Y, Ansai T, et al. Assessment of the relationship between the mandibular cortex on
panoramic radiographs and the risk of bone fracture and vascular disease in 80-year-olds. Oral Surg Oral Med
Oral Pathol Oral Radiol Endod 2008;106:433—-442. [PubMed: 18299222]

Brennan RM, Genco RJ, Hovey KM, Trevisan M, Wactawski-Wende J. Clinical attachment loss, systemic bone

density, and subgingival calculus in postmenopausal women. J Periodontol 2007;78:2104—-2111. [PubMed:
17970676]

155



[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

(25]

[26]

[27]

(28]

[29]

(30]

(31]

(32]

(33]

(34]

Ishii K, Taguchi A, Nakamoto T, et al. Diagnostic efficacy of alveolar bone loss of the mandible for identifying
postmenopausal women with femoral osteoporosis. Dentomaxillofac Radiol 2007;36:28-33. [PubMed:
17329585]

Taguchi A, Ohtsuka M, Tsuda M, et al. Risk of vertebral osteoporosis in post-menopausal women with
alterations of the mandible. Dentomaxillofac Radiol 2007;36:143—-148. [PubMed: 17463098]

Takaishi Y, Okamoto Y, Ikeo T, et al. Correlations between periodontitis and loss of mandibular bone in relation
to systemic bone changes in postmenopausal Japanese women. Osteoporos Int 2005;16:1875-1882.
[PubMed: 16027956]

Hildebolt CF, Pilgram TK, Yokoyama-Crothers N, et al. The pattern of alveolar crest height change in healthy
postmenopausal women after 3 years of hormone/estrogen replacement. Therapy 2002;73:1279-1284.

Jonasson G, Bankvall G, Kiliaridis S. Estimation of skeletal bone mineral density by means of the trabecular
pattern of the alveolar bone, its interdental thickness, and the bone mass of the mandible. Oral Surg Oral Med
Oral Pathol Oral Radiol Endodontol 2001;92:346—352.

Tezal M, Wactawski-Wende J, Grossi SG, Ho AW, Dunford R, Genco RJ. The relationship between bone
mineral density and periodontitis in postmenopausal women. J Periodontol 2000;71:1492—-1498. [PubMed:
11022780]

Taguchi A, Suei Y, Ohtsuka M, Otani K, Tanimoto K, Hollender LG. Relationship between bone mineral density
and tooth loss in elderly Japanese women. Dentomaxillofac Radiol 1999;28:219-223. [PubMed: 10455385]

Payne JB, Reinhardt RA, Nummikoski PV, Patil KD. Longitudinal alveolar bone loss in postmenopausal
osteoporotic/osteopenic women. Osteoporos Int 1999;10:34-40. [PubMed: 10501777]

Hausmann E, Allen K, Carpio L, Christersson LA, Clerehugh V. Computerized methodology for detection of
alveolar crestal bone loss from serial intraoral radiographs. J Periodontol 1992;63:657—662. [PubMed:
1507045]

von Wowern N Bone mass of mandibles. In vitro and in vivo analyses. Dan Med Bull 1986;33:23—-44. [PubMed:
3948537]

Horner K, Devlin H, Harvey L. Detecting patients with low skeletal bone mass. J Dent 2002;30:171-175.
[PubMed: 12450724]

Devlin H, Allen PD, Graham J, et al. Automated osteoporosis risk assessment by dentists: a new pathway to
diagnosis. Bone 2007;40:835-842. [PubMed: 17188590]

Jonasson G, Sundh V, Hakeberg M, Hassani-Nejad A, Lissner L, Ahlgwist M. Mandibular bone changes in 24
years and skeletal fracture prediction. Clin Oral Invest 2013;17:565-572.

Hassani-Nejad A, Ahlgwist M, Hakeberg M, Jonasson G. Mandibular trabecular bone as fracture indicator in
80-year-old men and women. Eur J Oral Sci 2013;121:525-531. [PubMed: 24102691]

Lindh C, Horner K, Jonasson G, et al. The use of visual assessment of dental radiographs for identifying
women at risk of having osteoporosis: the OSTEODENT project. Oral Surg Oral Med Oral Pathol Oral Radiol
Endod 2008;106:285-293. [PubMed: 18299223]

Jonasson G, Jonasson L, Kiliaridis S. Skeletal bone mineral density in relation to thickness, bone mass, and
structure of the mandibular alveolar process in dentate men and women. Eur J Oral Sci 2007;115:117-123.
[PubMed: 17451501]

Lindh C, Obrant K, Petersson A. Maxillary bone mineral density and its relationship to the bone mineral density
of the lumbar spine and hip. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2004;98:102—-109. [PubMed:
15243479]

Elders PJ, Habets LL, Netelenbos JC, van der Linden LW, van der Stelt PF. The relation between periodontitis
and systemic bone mass in women between 46 and 55 years of age. J Clin Periodontol 1992;19:492-496.
[PubMed: 1430285]

Jacobs R, Ghyselen J, Koninckx P, van Steenberghe D. Long-term bone mass evaluation of mandible and

lumbar spine in a group of women receiving hormone replacement therapy. Eur J Oral Sci 1996;104:10-16.
[PubMed: 8653490]

156



(35]

(36]

[37]

(38]

(39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

(53]

Buyukkaplan US, Tonguc MO, Guldag MU, Yildiz M, Gumus BA. Comparison of mandibular bone mineral
densities in dentate and edentulous patients. J Prosthodont. 2013 Jan;22(1):23-7. doi: 10.1111/j.1532-
849X.2012.00908.x. Epub 2012 Sep 4. PMID: 22946895

Mashalkar VN, Suragimath G, Zope SA, Varma SA. A cross-sectional study to assess and correlate
osteoporosis and periodontitis among postmenopausal women: a dual energy X-ray absorptiometry study. J
Mid- Life Health 2018;9:2—7.

Passos-Soares JS, Vianna MIP, Gomes-Filho IS, et al. Association between osteoporosis treatment and
severe periodontitis in post-menopausal women. Menopause (New York, NY) 2017;24:789—-795.

Penoni DC, Torres SR, Farias ML, Fernandes TM, Luiz RR, Ledo AT. Association of osteoporosis and bone
medication with the periodontal condition in elderly women. Osteoporos Int 2016;27:1887-1896. [PubMed:
26626187]

Juluri R, Prashanth E, Gopalakrishnan D, et al. Association of post-menopausal osteoporosis and periodontal
disease: a double-blind case-control study. J Int Oral Health 2015;7:119-123.

Singh A, Sharma RK, Siwach RC, Tewari S, Narula SC. Association of bone mineral density with periodontal
status in postmeno-pausal women. J Invest Clin Dent 2014,;5:275-282.

Tak I-H, Shin M-H, Kweon S-S, et al. The association between periodontal disease, tooth loss and bone
mineral density in a Korean population. J Clin Periodontol 2014;41:1139-1144. [PubMed: 25207848]

Gondim V, Aun J, Fukuda CT, et al. Severe loss of clinical attachment level: an independent association with
low hip bone mineral density in postmenopausal females. J Periodontol 2013;84:352—359. [PubMed:
22548585]

Passos JS, Vianna MI, Gomes-Filho IS, et al. Osteoporosis/osteopenia as an independent factor associated
with periodontitis in postmenopausal women: a case-control study. Osteoporos Int 2013;24:1275-1283.
[PubMed: 23001114]

Iwasaki M, Taylor GW, Nakamura K, Yoshihara A, Miyazaki H. Association between low bone mineral density
and clinical attachment loss in Japanese postmenopausal females. J Periodontol 2013;84:1708-1716.
[PubMed: 23451986]

Marjanovic EJ, Southern HN, Coates P, et al. Do patients with osteoporosis have an increased prevalence of
periodontal disease? A cross-sectional study. Osteoporos Int 2013;24:1973-1979. [PubMed: 23340948]

Moeintaghavi A, Pourjavad M, Dadgar S, Tabbakh NS. Evaluation of the association between periodontal
parameters, osteoporosis and osteopenia in post menopausal women. J Dent (Tehran, Iran) 2013;10:443—
448.

Grocholewicz K, Bohatyrewicz A. Oral health and bone mineral density in postmenopausal women. Arch Oral
Biol 2012;57:245-251. [PubMed: 22153129]

Al Habashneh R, Alchalabi H, Khader YS, Hazza'a AM, Odat Z, Johnson GK. Association between periodontal
disease and osteoporosis in postmenopausal women in Jordan. J Periodontol 2010;81:1613— 1621. [PubMed:
20681809]

Gomes-Filho IS, Passos JDS, Cruz SS, et al. The association between postmenopausal osteoporosis and
periodontal disease. J Periodontol 2007;78:1731-1740. [PubMed: 17760543]

Taguchi A, Fujiwara S, Masunari N, Suzuki G. Self-reported number of remaining teeth is associated with
bone mineral density of the femoral neck, but not of the spine, in Japanese men and women. Osteoporos Int
2004;15:842-846. [PubMed: 14991229]

Mohammad AR, Hooper DA, Vermilyea SG, Mariotti A, Preshaw PM. An investigation of the relationship
between systemic bone density and clinical periodontal status in post-menopausal Asian-American women.
Int Dent J 2003;53:121-125. [PubMed: 12873107]

Pilgram TK, Hildebolt CF, Dotson M, et al. Relationships between clinical attachment level and spine and hip
bone mineral density: data from healthy postmenopausal women. J Periodontol 2002;73:298-301. [PubMed:
11922259]

Lundstrom A, Jendle J, Stenstrém B, Toss G, Ravald N. Periodontal conditions in 70-year-old women with
osteoporosis. Swed Dent J 2001;25:89-96. [PubMed: 11813450]

157



[54]

[55]

[56]

[57]

(58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

(73]

[74]

[75]

Weyant RJ, Pearlstein ME, Churak AP, Forrest K, Famili P, Cauley JA. The association between osteopenia
and periodontal attachment loss in older women. J Periodontol 1999;70:982—-991. [PubMed: 10505800]

Mohammad AR, Bauer RL, Yeh CK. Spinal bone density and tooth loss in a cohort of postmenopausal women.
Int J Prosthodont 1997;10:381-385. [PubMed: 9484049]

Hildebolt CF, Pilgram TK, Dotson M, et al. Attachment loss with postmenopausal age and smoking. J Periodont
Res 1997;32:619-625.

Mohammad AR, Brunsvold M, Bauer R. The strength of association between systemic postmenopausal
osteoporosis and periodontal disease. Int J Prosthodont 1996;9:479-483. [PubMed: 9108750]

Penoni DC, Fidalgo TK, Torres SR, et al. Bone density and clinical periodontal attachment in postmenopausal
women: a systematic review and meta-analysis. J Dent Res 2017;96:261-269. [PubMed: 28048966]

Martinez-Maestre M, Gonzéalez-Cejudo C, Machuca G, Torrejon R, Castelo-Branco C. Periodontitis and
osteoporosis: a systematic review. Climacteric 2010;13:523-529. [PubMed: 20690866]

Oztirk Tongug¢ M, Biyilkkaplan US, Fentoglu O, Gimus BA, Cerci SS, Kirzioglu FY. Comparison of bone
mineral density in the jaws of patients with and without chronic periodontitis. Dentomaxillofac Radiol. 2012
Sep;41(6):509-14. doi: 10.1259/dmfr/21900076. Epub 2012 Jan 12. PMID: 22241867; PMCID: PMC3520387).

Nicopoulou-Karayianni K, Tzoutzoukos P, Mitsea A, et al. Tooth loss and osteoporosis: the OSTEODENT
study. J Clin Periodontol 2009;36:190-197. [PubMed: 19236531]

Krall EA, Garcia RI, Dawson-Hughes B. Increased risk of tooth loss is related to bone loss at the whole body,
hip, and spine. Calcif Tissue Int 1996;59:433-437. [PubMed: 8939767]

Drozdzowska B, Pluskiewicz W, Michno M. Tooth count in elderly women in relation to their skeletal status.
Maturitas 2006;55:126-131. [PubMed: 16822625]

Krall EA, Dawson-Hughes B, Papas A, Garcia RI. Tooth loss and skeletal bone density in healthy
postmenopausal women. Osteoporos Int 1994;4:104—-109. [PubMed: 8003839]

May H, Reader R, Murphy S, Khaw KT. Self-reported tooth loss and bone mineral density in older men and
women. Age Ageing 1995;24:217-221. [PubMed: 7645442]

Hajishengallis G Immunomicrobial pathogenesis of periodontitis: keystones, pathobionts, and host response.
Trends Immunol 2014;35:3-11. [PubMed: 24269668]

Yu B, Wang C-Y. Osteoporosis: the result of an ‘aged’ bone micro-environment. Trends Mol Med
2016;22:641-644. [PubMed: 27354328]

Graves D Cytokines that promote periodontal tissue destruction. J Periodontol 2008;79:1585-1591. [PubMed:
18673014]

Sczepanik FSC, Grossi ML, Casati M, et al. Periodontitis is an inflammatory disease of oxidative stress: We
should treat it that way. Periodontol 2000 2020;84:45-68. [PubMed: 32844417]

Mahanonda R, Pichyangkul S. Toll-like receptors and their role in periodontal health and disease. Periodontol
2000 2007;43(1):41-55. [PubMed: 17214834]

Kawai T, Matsuyama T, Hosokawa Y, et al. B and T lymphocytes are the primary sources of RANKL in the
bone resorptive lesion of periodontal disease. Am J Pathol 2006;169:987-998. [PubMed: 16936272]

Pacios S, Xiao W, Mattos M, et al. Osteoblast lineage cells play an essential role in periodontal bone loss
through activation of nuclear factor-kappa B. Sci Rep 2015;5:16694. [PubMed: 26666569]

Chang J, Wang Z, Tang E, et al. Inhibition of osteoblastic bone formation by nuclear factor-kappaB. Nat Med
2009;15:682-689. [PubMed: 19448637]

Jimi E, Aoki K, Saito H, et al. Selective inhibition of NF-[kappa] B blocks osteoclastogenesis and prevents
inflammatory bone destruction in vivo. Nat Med 2004;10:617—-624. [PubMed: 15156202]

Redlich K, Gértz B, Hayer S, et al. Repair of local bone erosions and reversal of systemic bone loss upon

therapy with anti-tumor necrosis factor in combination with osteoprotegerin or parathy-roid hormone in tumor
necrosis factor-mediated arthritis. Am J Pathol 2004;164:543-555. [PubMed: 14742260]

158



[76]

[77]

[78]

[79]

(8]

(81]

(82]

(83]

(84]

(85]

(86]

[87]

(88]

(89]

[90]

[91]

[92]

(93]

[94]

[95]

[96]

Haugeberg G, Conaghan PG, Quinn M, Emery P. Bone loss in patients with active early rheumatoid arthritis:
infliximab and methotrexate compared with methotrexate treatment alone. Explorative analysis from a 12-
month randomised, double-blind, placebo-controlled study. Ann Rheum Dis 2009;68:1898—-1901. [PubMed:
19386610]

Ghosh S, Karin M. Missing Pieces in the NF-kB Puzzle. Cell 2002;109(2):S81-S96. [PubMed: 11983155]

Wang CY, Guttridge DC, Mayo MW, Baldwin AS Jr. NF-kappaB induces expression of the Bcl-2 homologue
Al/Bfl-1 to prefer-entially suppress chemotherapy-induced apoptosis. Mol Cell Biol 1999;19:5923-5929.
[PubMed: 10454539]

Wang CY, Mayo MW, Baldwin AS Jr. TNF- and cancer therapy-induced apoptosis: potentiation by inhibition
of NF-kappaB. Science 1996;274:784-787. [PubMed: 8864119]

Lee HJ, Kang IK, Chung CP, Choi SM. The subgingival microflora and gingival crevicular fluid cytokines in
refractory periodontitis. J Clin Periodontol 1995;22:885-890. [PubMed: 8550866]

Delima AJ, Karatzas S, Amar S, Graves DT. Inflammation and tissue loss caused by periodontal pathogens
is reduced by interleukin-1 antagonists. J Infect Dis 2002;186:511-516. [PubMed: 12195378]

Chiang CY, Kyritsis G, Graves DT, Amar S. Interleukin-1 and tumor necrosis factor activities partially account
for calvarial bone resorption induced by local injection of lipopolysaccharide. Infect Immun 1999;67:4231—
4236. [PubMed: 10417196]

Dayan S, Stashenko P, Niederman R, Kupper TS. Oral epithelial overexpression of IL-lalpha causes
periodontal disease. J Dent Res 2004;83:786—790. [PubMed: 15381720]

Lam J, Takeshita S, Barker JE, Kanagawa O, Ross FP, Teitelbaum SL. TNF-a induces osteoclastogenesis by
direct stimulation of macrophages exposed to permissive levels of RANK ligand. J Clin Invest 2000;106:1481—
1488. [PubMed: 11120755]

Pacifici R, Rifas L, McCracken R, Avioli LV. The role of interleukin-1 in postmenopausal bone loss. Exp
Gerontol 1990;25:309-316. [PubMed: 2226666]

Barbour KE, Lui LY, Ensrud KE, et al. Inflammatory markers and risk of hip fracture in older white women: the
study of osteoporotic fractures. J Bone Mineral Res 2014;29:2057-2064.

Pacifici R Estrogen, cytokines, and pathogenesis of postmenopausal osteoporosis. J Bone Mineral Res
1996;11:1043-1051.

Hajishengallis G, Reis ES, Mastellos DC, Ricklin D, Lambris JD. Novel mechanisms and functions of
complement. Nat Immunol 2017;18:1288-1298. [PubMed: 29144501]

Zhang X, Kimura Y, Fang C, et al. Regulation of Toll-like receptor-mediated inflammatory response by
complement in vivo. Blood 2007;110:228-236. [PubMed: 17363730]

Hajishengallis G, Kajikawa T, Hajishengallis E, et al. Complement-dependent mechanisms and interventions
in periodontal disease. Front Immunol 2019;10. doi:10.3389/fimmu.2019.00406 [PubMed: 30723470]

Courts FJ, Boackle RJ, Fudenberg HH, Silverman M. Detection of functional complement components in
gingival crevicular fluid from humans with periodontal disease. J Dent Res 1977;56:327-331. [PubMed:
323317]

Patters M, Niekrash C, Lang NP. Assessment of complement cleavage in gingival fluid during experimental
gingivitis in man. J Clin Periodontol 1989;16:33-37. [PubMed: 2644312]

Niekrash CE, Patters MR. Simultaneous assessment of complement components C3, C4, and B and their
cleavage products in human gingival fluid: 1l. Longitudinal changes during periodontal therapy. J Periodontal
Res 1985;20:268-275. [PubMed: 3160842]

Maekawa T, Abe T, Hajishengallis E, et al. Genetic and intervention studies implicating complement C3 as a
major target for the treatment of periodontitis. J Immunol 2014;192:6020. [PubMed: 24808362]

MacKay DL, Kean TJ, Bernardi KG, et al. Reduced bone loss in a murine model of postmenopausal
osteoporosis lacking complement component 3. J Orthopaedic Res 2018;3(36):118-128.

Matsuo K, Owens JM, Tonko M, Elliott C, Chambers TJ, Wagner EF. Fosl1 is a transcriptional target of c-Fos
during osteoclast differentiation. Nat Genet 2000;24:184-187. [PubMed: 10655067]

159



[97] Redlich K, Smolen JS. Inflammatory bone loss: pathogenesis and therapeutic intervention. Nat Rev Drug
Discov 2012;11:234-250. [PubMed: 22378270]

[98] Takayanagi H, Kim S, Koga T, et al. Induction and activation of the transcription factor NFATc1 (NFAT2)
integrate RANKL signaling in terminal differentiation of osteoclasts. Dev Cell 2002;3:889-901. [PubMed:
12479813]

[99] Teitelbaum SL. Osteoclasts: what do they do and how do they do it? Am J Pathol 2007;170:427-435.
[PubMed: 17255310]

[100]Lee SK, Lorenzo JA. Parathyroid hormone stimulates TRANCE and inhibits osteoprotegerin messenger
ribonucleic acid expression in murine bone marrow cultures: correlation with osteoclast-like cell formation.
Endocrinology 1999;140:3552—-3561. [PubMed: 10433211]

[101]Horwood NJ, Elliott J, Martin TJ, Gillespie MT. Osteotropic agents regulate the expression of osteoclast
differentiation factor and osteoprotegerin in osteoblastic stromal cells. Endocrinology 1998;139:4743-4746.
[PubMed: 9794488]

[102]Han JH, Choi SJ, Kurihara N, Koide M, Oba Y, Roodman GD. Macrophage inflammatory protein-lalpha is an
osteoclastogenic factor in myeloma that is independent of receptor activator of nuclear factor kappaB ligand.
Blood 2001;97:3349-3353. [PubMed: 11369623]

[103]Gilbert L, He X, Farmer P, et al. Expression of the osteoblast differentiation factor RUNX2
(Cbfal/AML3/Pebp20A) is inhibited by tumor necrosis factor-a. J Biol Chem 2002;277:2695-2701. [PubMed:
11723115]

[104]Kaneki H, Guo R, Chen D, et al. Tumor necrosis factor promotes Runx2 degradation through up-regulation of
Smurfl and Smurf2 in osteoblasts. J Biol Chem 2006;281:4326—-4333. [PubMed: 16373342]

[105]Chang J, Liu F, Lee M, et al. NF-kappaB inhibits osteogenic differentiation of mesenchymal stem cells by
promoting beta-catenin degradation. Proc Natl Acad Sci USA 2013;110:9469-9474. [PubMed: 23690607]

[106] Diarra D, Stolina M, Polzer K, et al. Dickkopf-1 is a master regulator of joint remodeling. Nat Med 2007;13:156—
163. [PubMed: 17237793]

[107]Li X, Zhang Y, Kang H, et al. Sclerostin binds to LRP5/6 and antagonizes canonical Wnt signaling. J Biol
Chem 2005;280:19883-19887. [PubMed: 15778503]

[108] Mundy GR. Osteoporosis and inflammation. Nutr Rev 2007;65:S147-S151. [PubMed: 18240539]

[109] Ginaldi L, Di Benedetto M, De Martinis M. Osteoporosis, inflammation and ageing. Immun Ageing 2005;2:14.
[PubMed: 16271143]

[110]Lin CL, Moniz C, Chambers TJ, Chow JW. Colitis causes bone loss in rats through suppression of bone
formation. Gastroenterology 1996;111:1263-1271. [PubMed: 8898640]

[111]Khosla S, Melton LJ 3rd, Riggs BL. The unitary model for estrogen deficiency and the pathogenesis of
osteoporosis: is a revision needed? J Bone Mineral Res 2011;26:441-451.

[112]L6pez-Otin C, Blasco MA, Partridge L, Serrano M, Kroemer G. The hallmarks of aging. Cell 2013;153:1194—
1217. [PubMed: 23746838]

[113]Manolagas SC, Parfitt AM. What old means to bone. Trends Endocrinol Metab 2010;21:369-374. [PubMed:
20223679]

[114] Tilstra JS, Robinson AR, Wang J, et al. NF-kB inhibition delays DNA damage—induced senescence and aging
in mice. J Clin Investig 2012;122:2601-2612. [PubMed: 22706308]

[115]Yu B, Huo L, Liu Y, et al. PGC-1a controls skeletal stem cell fate and bone-fat balance in osteoporosis and
skeletal aging by inducing TAZ. Cell Stem Cell 2018;23:193-209.e195. [PubMed: 30017591]

[116] Persson GR. Periodontal complications with age. Periodontol 2000 2018;78(1):185-194. [PubMed: 30198125]

[117]Papapanou PN, Lindhe J. Preservation of probing attachment and alveolar bone levels in 2 random population
samples. J Clin Periodontol 1992;19:583-588. [PubMed: 1447383]

[118]Hajishengallis G Aging and its impact on innate immunity and inflammation: implications for periodontitis. J
Oral Biosci 2014;56:30-37. [PubMed: 24707191]

160



[119]Wu Y, Dong G, Xiao W, et al. Effect of aging on periodontal inflammation, microbial colonization, and disease
susceptibility. J Dent Res 2016;95:460-466. [PubMed: 26762510]

[120]Bodineau A, Folliguet M, Séguier S. Tissular senescence and modifications of oral ecosystem in the elderly:
risk factors for mucosal pathologies. Curr Aging Sci 2009;2:109-120. [PubMed: 20021405]

[121] Fransson C, Mooney J, Kinane DF, Berglundh T. Differences in the inflammatory response in young and old
human subjects during the course of experimental gingivitis. J Clin Periodontol 1999;26:453—-460. [PubMed:
10412850]

[122] Ebersole JL, Steffen MJ, Gonzalez-Martinez J, Novak MJ. Effects of age and oral disease on systemic
inflammatory and immune parameters in nonhuman primates. Clin Vaccine Immunol CVI 2008;15:1067-1075.
[PubMed: 18448617]

[123] Manolagas SC. From estrogen-centric to aging and oxidative stress: a revised perspective of the pathogenesis
of osteoporosis. Endocrinol Rev 2010;31:266—-300.

[124]Newmeyer DD, Ferguson-Miller S. Mitochondria: releasing power for life and unleashing the machineries of
death. Cell 2003;112:481-490. [PubMed: 12600312]

[125]Almeida M, Han L, Martin-Millan M, et al. Skeletal involution by age-associated oxidative stress and its
acceleration by loss of sex steroids. J Biol Chem 2007;282:27285-27297. [PubMed: 17623659]

[126] Goettsch C, Babelova A, Trummer O, et al. NADPH oxidase 4 limits bone mass by promoting
osteoclastogenesis. J Clin Invest 2013;123:4731-4738. [PubMed: 24216508]

[127]Lean M, Davies JT, Fuller K, et al. A crucial role for thiol antioxidants in estrogen-deficiency bone loss. J Clin
Invest 2003;112:915-923. [PubMed: 12975476]

[128]Bartell SM, Kim H-N, Ambrogini E, et al. FoxO proteins restrain osteoclastogenesis and bone resorption by
attenuating H202 accumulation. Nat Commun 2014;5:3773. [PubMed: 24781012]

[129] Ambrogini E, Almeida M, Martin-Millan M, et al. FoxO-mediated defense against oxidative stress in osteoblasts
is indispensable for skeletal homeostasis in mice. Cell Metab 2010;11:136—146. [PubMed: 20142101]

[130] Cervellati C, Bonaccorsi G, Cremonini E, et al. Oxidative stress and bone resorption interplay as a possible
trigger for postmenopausal osteoporosis. Biomed Res Int 2014;2014:569563. [PubMed: 24524081]

[131] Chapple IL, Matthews J. The role of reactive oxygen and antioxidant species in periodontal tissue destruction.
Periodontol 2000 2007;43:160-232. [PubMed: 17214840]

[132]L6e H Periodontal disease. The sixth complication of diabetes mellitus. Diabetes Care 1993;16:329-334.
[PubMed: 8422804]

[133] Aquino-Martinez R, Rowsey JL, Fraser DG, et al. LPS-induced premature osteocyte senescence: Implications
in inflammatory alveolar bone loss and periodontal disease pathogenesis. Bone 2020;132:115220. [PubMed:
31904537]

[134]Baker DJ, Wijshake T, Tchkonia T, et al. Clearance of pl6ink4a-positive senescent cells delays ageing-
associated disorders. Nature 2011;479:232-236. [PubMed: 22048312]

[135]Farr N, Xu M, Weivoda MM, et al. Targeting cellular senescence prevents age-related bone loss in mice. Nat
Med 2017;23:1072-1079. [PubMed: 28825716]

[136] Palmer AK, Tchkonia T, LeBrasseur NK, Chini EN, Xu M, Kirkland JL. Cellular senescence in type 2 diabetes:
a therapeutic opportunity. Diabetes 2015;64:2289-2298. [PubMed: 26106186]

[137]Zhou Bo O, Yue R, Murphy Malea M, Peyer JG, Morrison SJ. Leptin-receptor-expressing mesenchymal
stromal cells represent the main source of bone formed by adult bone marrow. Cell Stem Cell 2014;15:154—
168. [PubMed: 24953181]

[138]Bianco P, Cao X, Frenette PS, et al. The meaning, the sense and the significance: translating the science of
mesenchymal stem cells into medicine. Nat Med 2013;19:35-42. [PubMed: 23296015]

[139]Bianco P, Robey PG. Skeletal stem cells. Development 2015;142:1023-1027. [PubMed: 25758217]

[140]0Oh J, Lee YD, Wagers AJ. Stem cell aging: mechanisms, regulators and therapeutic opportunities. Nat Med
2014;20:870. [PubMed: 25100532]

161



[141]Li H, Liu P, Xu S, et al. FOXP1 controls mesenchymal stem cell commitment and senescence during skeletal
aging. J Clin Invest 2017;127:1241-1253. [PubMed: 28240601]

[142]Liu W, Zhang L, Xuan K, et al. Alpl prevents bone ageing sensitivity by specifically regulating senescence and
differentiation in mesenchymal stem cells. Bone Res 2018;6:27. [PubMed: 30210899]

[143]Farr N, Fraser DG, Wang H, et al. Identification of senescent cells in the bone microenvironment. J Bone
Miner Res 2016;31:1920-1929. [PubMed: 27341653]

[144]Kim HN, Chang J, lyer S, et al. Elimination of senescent osteoclast progenitors has no effect on the age-
associated loss of bone mass in mice. Aging Cell 2019;18:€12923. [PubMed: 30773784]

[145] Pignolo RJ, Samsonraj RM, Law SF, Wang H, Chandra A. Targeting cell senescence for the treatment of age-
related bone loss. Curr Osteoporos Rep 2019;17:70-85. [PubMed: 30806947]

[146]zhang P, Wang Q, Nie L, et al. Hyperglycemia-induced inflammaging accelerates gingival senescence via
NLRC4 phosphorylation. J Biol Chem 2019;294:18807-18819. [PubMed: 31676687]

[147]Bischoff-Ferrari HA, Willett WC, Wong JB, Giovannucci E, Dietrich T, Dawson-Hughes B. Fracture prevention
with vitamin D supple-mentation: a meta-analysis of randomized controlled trials. J Am Med Assoc
2005;293:2257-2264.

[148] Shimazaki Y, Shirota T, Uchida K, et al. Intake of dairy products and periodontal disease: the Hisayama Study.
J Periodontol 2008;79:131-137. [PubMed: 18166102]

[149] Al-Zahrani MS. Increased intake of dairy products is related to lower periodontitis prevalence. J Periodontol
2006;77:289-294. [PubMed: 16460256]

[150] Yoshida T, Stern PH. How vitamin D works on bone. Endocrinol Metab Clin North Am 2012;41:557-5609.
[PubMed: 22877429]

[151] Bischoff-Ferrari HA, Dietrich T, Orav EJ, Dawson-Hughes B. Positive association between 25-hydroxy vitamin
D levels and bone mineral density: a population-based study of younger and older adults. Am J Med
2004;116:634—639. [PubMed: 15093761]

[152] Laird E, Ward M, McSorley E, Strain JJ, Wallace J. Vitamin D and bone health: potential mechanisms.
Nutrients 2010;2:693—724. [PubMed: 22254049]

[153]Kliewer SA, Umesono K, Mangelsdorf DJ, Evans RM. Retinoid X receptor interacts with nuclear receptors in
retinoic acid, thyroid hormone and vitamin D3 signalling. Nature 1992;355:446-449. [PubMed: 1310351]

[154] Takahashi N, Udagawa N, Suda T. Vitamin D endocrine system and osteoclasts. Bonekey Rep 2014;3:495.
[PubMed: 24605212]

[155] Zarei A, Morovat A, Javaid K, Brown CP. Vitamin D receptor expression in human bone tissue and dose-
dependent activation in resorbing osteoclasts. Bone Res 2016;4:16030. [PubMed: 27785371]

[156] Baldock PA, Thomas GP, Hodge JM, et al. Vitamin D action and regulation of bone remodeling: suppression
of osteoclastogenesis by the mature osteoblast. J Bone Miner Res 2006;21:1618-1626. [PubMed: 16995817]

[157]Jilka RL, Weinstein RS, Bellido T, Roberson P, Parfitt AM, Manolagas SC. Increased bone formation by
prevention of osteoblast apoptosis with parathyroid hormone. J Clin Invest 1999;104:439-446. [PubMed:
10449436]

[158]Muller K, Haahr PM, Diamant M, Rieneck K, Kharazmi A, Bendtzen K. 1,25-Dihydroxyvitamin D3 inhibits
cytokine production by human blood monocytes at the post-transcriptional level. Cytokine 1992;4:506-512.
[PubMed: 1337987]

[159]Inanir A, Ozoran K, Tutkak H, Mermerci B. The effects of calcitriol therapy on serum interleukin-1, interleukin-
6 and tumour necrosis factor-alpha concentrations in post-menopausal patients with osteoporosis. J Int Med
Res 2004;32:570-582. [PubMed: 15587751]

[160]Grossi SG, Genco RJ, Machtei EE, et al. Assessment of risk for periodontal disease. Il. Risk indicators for
alveolar bone loss. J Periodontol 1995;66:23—-29. [PubMed: 7891246]

[161] Kanis JA, Johnell O, Oden A, et al. Smoking and fracture risk: a meta-analysis. Osteoporos Int 2005;16:155—
162. [PubMed: 15175845]

162



[162] Giannopoulou C, Kamma JJ, Mombelli A. Effect of inflammation, smoking and stress on gingival crevicular
fluid cytokine level. J Clin Periodontol 2003;30:145-153. [PubMed: 12622857]

[163] Tymkiw KD, Thunell DH, Johnson GK, et al. Influence of smoking on gingival crevicular fluid cytokines in
severe chronic periodontitis. J Clin Periodontol 2011;38:219-228. [PubMed: 21198766]

[164] Buduneli N, Buduneli E, Kutukguler N. Interleukin-17, RANKL, and osteoprotegerin levels in gingival crevicular
fluid from smoking and non-smoking patients with chronic periodontitis during initial periodontal treatment. J
Periodontol 2009;80:1274-1280. [PubMed: 19656027]

[165]César-Neto JB, Duarte PM, de Oliveira MC, Tambeli CH, Sallum EA, Nociti FH Jr. Smoking modulates
interleukin-6:interleukin-10 and RANKL:osteoprotegerin ratios in the periodontal tissues. J Periodontal Res
2007;42:184-191. [PubMed: 17305878]

[166] Lappin DF, Sherrabeh S, Jenkins WM, Macpherson LM. Effect of smoking on serum RANKL and OPG in sex,
age and clinically matched supportive-therapy periodontitis patients. J Clin Periodontol 2007;34:271-277.
[PubMed: 17378883]

[167] Tang TH, Fitzsimmons TR, Bartold PM. Effect of smoking on concentrations of receptor activator of nuclear
factor kappa B ligand and osteoprotegerin in human gingival crevicular fluid. J Clin Periodontol 2009;36:713—
718. [PubMed: 19570104]

[168]Aziz AS, Kalekar MG, Suryakar AN, et al. Assessment of some bio-chemical oxidative stress markers in male
smokers with chronic periodontitis. Indian J Clin Biochem IJCB 2013;28:374-380. [PubMed: 24426240]

[169] Fredriksson MI, Figueredo CM, Gustafsson A, Bergstrom KG, Asman BE. Effect of periodontitis and smoking
on blood leukocytes and acute-phase proteins. J Periodontol 1999;70:1355-1360. [PubMed: 10588499]

[170]Chang CH, Han ML, Teng NC, et al. Cigarette smoking aggravates the activity of periodontal disease by
disrupting redox homeostasisan observational study. Sci Rep 2018;8:11055. [PubMed: 30038248]

[171] Agnihotri R, Pandurang P, Kamath SU, et al. Association of cigarette smoking with superoxide dismutase
enzyme levels in subjects with chronic periodontitis. J Periodontol 2009;80:657-662. [PubMed: 19335086]

[172] Al-Bashaireh AM, Haddad LG, Weaver M, Chengguo X, Kelly DL, Yoon S. The effect of tobacco smoking on
bone mass: an overview of pathophysiologic mechanisms. J Osteoporos 2018;2018:1206235. [PubMed:
30631414]

[173]Reddy MS, Morgan SL. Decreased bone mineral density and periodontal management. Periodontol 2000
2013;61:195-218. [PubMed: 23240950]

[174] Penoni DC, Vettore MV, Torres SR, Farias MLF, Ledo ATT. An investigation of the bidirectional link between
osteoporosis and periodontitis. Arch Osteoporos 2019;14:94. [PubMed: 31444638]

[175] Passos-Soares JDS, Vianna MIP, Gomes-Filho IS, et al. Association between osteoporosis treatment and
severe periodontitis in post-menopausal women. Menopause 2017;24:789—-795. [PubMed: 28225430]

[176]Krall EA, Dawson-Hughes B, Hannan MT, Wilson PW, Kiel DP. Postmenopausal Estrogen Replacement and
Tooth Retention. The Am J Med 1997;102(6):536-542. [PubMed: 9217668]

[177]Garcia MN, Hildebolt CF, Miley DD, et al. One-year effects of vitamin D and calcium supplementation on
chronic periodontitis. J Periodontol 2011;82:25-32. [PubMed: 20809866]

[178] Dixon D, Hildebolt CF, Miley DD, et al. Calcium and vitamin D use among adults in periodontal disease
maintenance programmes. Br Dent J 2009;206:627—-631. [PubMed: 19557061]

[179]Millen AE, Andrews CA, LaMonte MJ, et al. Vitamin D status and 5-year changes in periodontal disease
measures among post-menopausal women: the Buffalo OsteoPerio Study. J Periodontol 2014;85:1321-1332.
[PubMed: 24794688]

[180]Pavlesen S, Mai X, Wactawski-Wende J, et al. Vitamin D status and tooth loss in postmenopausal females:
the buffalo osteoporosis and periodontal disease (OsteoPerio) study. J Periodontol 2016;87:852—863.
[PubMed: 27086615]

[181] Thorin MH, Wihlborg A, Akesson K, Gerdhem P. Smoking, smoking cessation, and fracture risk in elderly
women followed for 10 years. Osteoporos Int 2016;27:249-255. [PubMed: 26302684]

163



[182] Tomar SL, Asma S. Smoking-attributable periodontitis in the United States: findings from NHANES 1. National
Health and Nutrition Examination Survey. J Periodontol 2000;71:743-751.

[183]Rocha M, Nava LE, Vazquez de la Torre C, Sanchez-Méarin F, Garay-Sevilla ME, Malacara JM. Clinical and
radiological improvement of periodontal disease in patients with type 2 diabetes mellitus treated with
alendronate: a randomized, placebo-controlled trial. J Periodontol 2001;72:204—-209. [PubMed: 11288794]

[184] Akram Z, Abduljabbar T, Kellesarian SV, Abu Hassan MI, Javed F, Vohra F. Efficacy of bisphosphonate as
an adjunct to nonsurgical periodontal therapy in the management of periodontal disease: a systematic review.
Br J Clin Pharmacol 2017;83:444-454. [PubMed: 27718252]

[185] Aghaloo TL, Kang B, Sung EC, et al. Periodontal disease and bisphosphonates induce osteonecrosis of the
jaws in the rat. J Bone Miner Res 2011;26:1871-1882. [PubMed: 21351151]

[186] Diniz-Freitas M, Fernandez-Feijoo J, Diz Dios P, Pousa X, Limeres J. Denosumab-related osteonecrosis of
the jaw following non-surgical periodontal therapy: A case report. J Clin Periodontol 2018;45:570-577.
[PubMed: 29479739]

[187]Barros SP, Silva MA, Somerman MJ, Nociti FH Jr. Parathyroid hormone protects against periodontitis-
associated bone loss. J Dent Res 2003;82:791-795. [PubMed: 14514758]

[188]Kim JH, Kim AR, Choi YH, et al. Intermittent PTH administration improves alveolar bone formation in type 1
diabetic rats with periodontitis. J Transl Med 2018;16:70. [PubMed: 29544500]

[189] Yamashita J The therapeutic potential of parathyroid hormone in dental and oral medicine. Oral Sci Int
2020;17:3-14.

[190]Taut AD, Jin Q, Chung J-H, et al. Sclerostin antibody stimulates bone regeneration after experimental
periodontitis. J Bone Miner Res 2013;28:2347-2356. [PubMed: 23712325]

[191]Yao Y, Kauffmann F, Maekawa S, et al. Sclerostin antibody stimulates periodontal regeneration in large
alveolar bone defects. Sci Rep 2020;10:16217. [PubMed: 33004873]

[192]Chen H, Xu X, Liu M, et al. Sclerostin antibody treatment causes greater alveolar crest height and bone mass
in an ovariectomized rat model of localized periodontitis. Bone 2015;76:141-148. [PubMed: 25868799]

[193] Yu SH, Hao J, Fretwurst T, et al. Sclerostin-Neutralizing Antibody Enhances Bone Regeneration Around Oral
Implants. Tissue Eng Part A 2018;24:1672-1679. [PubMed: 29921173]

164



Siileyman Demirel Universitesi
Saglhk Bilimleri Dergisi
Cilt 15, Say1 1, 165- 173, 2024

——

Iimmunoterapi Géren Akciger Kanserli Hastalarda Diyet Danigmanhginin Roli

Dilek DOGAN *® | Suphiye Mine Yurttagiil 2@

1 Hasan Kalyoncu Ur)_iversitesi Lisanistil Egitim Enstitiist, Beslenme ve Diyetetik Bolumu, Gaziantep, Turkiye
2 Hasan Kalyoncu Universitesi Saglik Bilimleri Fakiiltesi Beslenme ve Diyetetik Bolimi Gaziantep, Turkiye

PUFVAN FVNANFNA
W W WIS

OZET

Akciger kanseri agirlikli olarak 65 ila 84 yas arasi yagli bireylerde goriilen ve tani aninda ortalama yas 70 olan,
ileri evrede tani konulabilen, diinya ¢apinda kansere bagh dlumlerin 6nde gelen nedeni olarak goésterilen
hastalktir. Akciger kanserine bagli 2018 yilinda yaklagik 1,7 milyon birey hayatini kaybetmigken bu oranin
kuresel olarak 2035 yilina kadar artabilecedi ve 3 milyon bireyin hastaliga bagl olarak hayatini kaybedebilecegi
tahmin edilmektedir. Tirkiye'de erkeklerde akciger kanseri gorilme sikhgr olarak ilk sirada, kadinlarda ise
S.sirada yer almaktadir. Uluslararasi rehber gorislerinde, akciger kanserinin tedavi yontemleri olarak
kemoterapi, radyoterapi, kemo/radyoterapi, rezeksiyon yer almaktadir. 2018 Nobel Tip ve Fizyoloji Odiili ile
akciger kanserli hastalarda devrim niteliginde kanser imminoterapisi tedavisi literatiire dahil edilmistir. Kanser
immunoterapotik ilaglari, kanser hastalarinin tedavisinde buyuk bagari gosterse de akciger kanserli hastalarda
malnitrisyon prevalansi %34,5 ile %69 arasinda degdismekte olup yiksektir. Kanserli bireylerde malnutrisyon
durumunun erken taninmasi, bireysel beslenme degerlendirmesinin yapilmasi hastalhidin klinik seyrini ve
hastalarin yasam kalitesini olumlu yénde etkileyebilmektedir. Immiinoterapi éncesi ve sonrasinda hastanin
beslenme durumunu etkileyecek semptomlar yonetecek ve diyetisyen tarafindan yapilacak, nutrisyonel
degerlendirme, nutrisyonel teshis ve tani, niitrisyonel miidahale, izleme/degerlendirme siireclerini iceren diyet
danismanligi temel tedavi yontemlerinden biridir. Hasta tedavi sirecinde beslenme durumunu olumsuz
etkileyecek hangi yan etkilere (istahsizlik, tat, koku degisimleri, bulanti, diyare) sahipse, yan etkileri azaltacak
ya da duzeltecek ve hastanin tiiketebilecegi, hastanin sevdigi, hastanin gereksinimi olan makro ve mikro besin
ogelerini de karsilayacak beslenme onerilerinde bulunulmalidir. Nitekim calismalar yetersiz beslenme ile
imminoterapinin toleransi veya etkinligi arasinda bir iliski oldugunu gostermektedir. Akciger kanserli hastalarin
beslenme durumu surekli degismektedir ve beslenme midahale yaklagimlarinin, tedavi semptom y®netiminin
zamaninda yapilmasi gerekmektedir.
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ABSTRACT

Lung cancer is predominantly seen in elderly people aged 65 to 84 years, with an average age of 70 years at the
time of diagnosis, can be diagnosed at an advanced stage, and is the leading cause of cancer-related deaths
worldwide. While approximately 1.7 million people lost their lives due to lung cancer in 2018, it is estimated that this
rate may increase globally until 2035 and 3 million people may lose their lives due to the disease. In Turkey, lung
cancer ranks first in terms of incidence in men and 5th in women. International guidelines include chemotherapy,
radiotherapy, chemo/radiotherapy and resection as treatment modalities for lung cancer. With the 2018 Nobel Prize
in Medicine and Physiology, revolutionary cancer immunotherapy treatment in patients with lung cancer was
included in the literature. Although cancer immunotherapeutic drugs have shown great success in the treatment of
cancer patients, the prevalence of malnutrition in patients with lung cancer is high, ranging from 34.5% to 69%.
Early recognition of malnutrition in cancer patients and individual nutritional assessment can positively affect the
clinical course of the disease and the quality of life of patients. Dietary counseling, which includes nutritional
assessment, nutritional diagnosis and diagnosis, nutritional intervention, monitoring/evaluation processes, is one of
the basic treatment methods that will manage the symptoms that will affect the nutritional status of the patient before
and after immunotherapy. If the patient has any side effects (loss of appetite, taste, odor changes, nausea, diarrhea)
that may adversely affect his/her nutritional status during the treatment process, nutritional recommendations should
be made to reduce or correct the side effects and to meet the macro and micronutrients that the patient can
consume, that the patient likes, and that the patient needs. Indeed, studies show that there is a relationship between
malnutrition and tolerance or efficacy of immunotherapy. The nutritional status of patients with lung cancer is
constantly changing and nutritional intervention approaches and treatment symptom management should be timely.

Key Words: Lung cancer, immunotherapy, dietary counseling, malnutrition
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1. Girig

Akciger kanseri agirlikli olarak 65 ila 84 yas arasi yaslh bireylerde gorilen ve tani aninda ortalama yas
70 olan, diinya ¢apinda kansere bagh élimlerin énde gelen nedeni olarak gésterilen hastaliktir. Akciger
kanserine bagh 2018 yilinda yaklasik 1,7 milyon birey hayatini kaybetmisken bu oranin kiresel olarak
2035 yilhina kadar artabilecegi ve 3 milyon bireyin hastaliga bagl olarak hayatini kaybedebilecegi tahmin
edilmektedir [1]. T.C. Saglik Bakanligi Halk Saghgi Genel Midurlugi Tirkiye Kanser istatistikleri 2018
yili verilerine gore, tlkemizde toplam 211.273 yeni kanser tanisinin, 30.078 ‘i ilk sira ile akciger
kanseridir. Turkiye'de erkeklerde akciger kanseri gorilme sikligi olarak ilk sirada, kadinlarda ise 5.
sirada yer almaktadir [2]. Sigara dumanina maruz kalma, akciger kanseri gelisimi icin en dnemli risk
faktoradur. Akciger kanser tanisi alan erkeklerin %80'i ve kadinlarin %50'sinin sigara kullanimi ve/veya
maruziyeti ile iligkili oldugu tahmin edilmektedir [3]. Tutin dumaninda, kanserojenler, tahris edici
maddeler ve proinflamatuar ajanlar da dahil olmak tizere 5000’den fazla bilesen madde bulunmaktadir
ve bazilarinin akciger kanseri etiyolojisinde rol oynadigi dusunilmektedir. Uluslararasi Kanser
Arastirmalari Ajansi (The International Agency for Research on Cancer - IARC), genotoksik karsinojen
Ozellige sahip bilesenlerden, polisiklik aromatik hidrokarbonlar ve 4-(metilnitrozamin)-1-(3-piridil)-1-
bltanon ‘un reaktif oksijen tirlerine dénusebilecegi, oksidatif DNA hasari ve akciger timdér olusumunu
indukleyebilecegini belirtmistir [4]. Bu sebeple yiksek riskli gruplar arasinda agir sigara icme 6ykusu
olanlar (30 paket-yildan fazla), halen sigara icenler veya 15 yildan daha kisa bir siire dnce birakmig olan
bireyler yer almaktadir [5]. Mesleki ve ¢cevresel faktorlere bakildiginda, iyonlastirici radyasyon (uranyum
madenciligi), vinil klortr (hamur ve kagit iscileri), arsenik (arsenik iceren cevherlerin eritiimesi, pestisit
uygulamasi, ahsabin korunmasi isinde ¢alisanlar), berilyum (seramik iscileri, fiize teknisyenleri, nikleer
reaktor calisanlari, kuyumcular), krom (paslanmaz celik Uretimi, kaynak, tabaklama endustrisi iscileri)
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ve nikel (pil Ureticileri, seramik uUreticileri, elektro kaplayicilar, cam isgileri, kuyumcular, metal iscileri,
kaynakgilar) yuksek riskli gruplarda yer almaktadir [6].

Akciger kanseri, Klicik Hicreli Akciger Kanseri (KHAK) ve Kicuk Hicreli Disi Akciger Kanseri (KHDAK)
olmak Uizere iki ana gruba ayriimaktadir. KHAK evresi, hava yolu submukozasindan peri-hiler kitle olarak
ortaya ¢ikan merkezi bir timordir. Histolojik calismalar bu kanser tirinin bazal brons epitelinin
néroendokrin hucrelerinden kaynaklandigini ortaya koymustur. Hiicreler yetersiz sitoplazmali, grantler
kromatinli, kiicuk, igsi veya yuvarlak hicrelerdir ve nekroz gézlemlenmesi yaygin bir bulgudur. KHAK;
beyin, karaciger ve kemige metastaz yapabilmesi ile karakterizedir. Tum akciger kanserlerinin %10 ile
%15’ini olusturmaktadir. Timorin kisa surede yayilmasi ve erken evrede metastaz ile karakterize
oldugundan hastalarin yarisindan fazlasina ileri evrede tani konulabilmektedir. Bu nedenle tarama ve
erken tani daha iyi prognoza yol acabilir. KHAK hastalari icin standart tedavi, gégis radyoterapisi ile
kombine kemoterapiyi icermektedir [7].

KHDAK tird histolojik olarak adenokarsinom, buyidk hicreli karsinom ve skuamoz hicreli karsinom
olarak alt gruplara ayriimakta ve evreler bunu kategorize etmektedir. Evrelerin isimlendirilmesi”
Amerikan Ortak Kanser Komitesi (American Joint Committee on Cancer - AJCC) tarafindan TNM
evreleme sistemi olarak tanimlanmaktadir. TNM sistemi, primer timérin boyutunu (T), timorin lenf
dugumlerine yayilmasini (N) ve metastaz varhigini (M) ifade etmektedir. Akciger kanserlerinde tedavi
karari baglica timor histolojisi, hastaligin evresi ve yas, pulmoner fonksiyonlar ve komorbiditeler gibi
hasta ile iligkili spesifik 6zellikler dogrultusunda verilmektedir. Tedavi seceneklerini belirlemek, prognozu
on gorebilmek icin en dnemli asama evrelemedir. Evre Ill Ki¢ik Hicreli Digi Akciger Kanseri ilk tanida
vakalarin yaklasik %85'’ini olusturmakta ve mediastinal lenf nodlarina metastaz yapmis timorleri
(Herhangi bir T evresi, N2) veya lokal lenf nodlarini tutabilen biayuk timérleri (T3N1 ve T4NOQ) ifade
etmektedir [8].

Uluslararasi rehber goruslerinde, akciger kanserinin tedavi yontemleri olarak kemoterapi, radyoterapi,
kemo/radyoterapi, rezeksiyon yer almaktadir [9]. 100 yili askin bir siredir bilim insanlari kanserle
micadelede bagisiklik sisteminin etkisini arastirmistir. Tasuku Honjo ve James P. Allison, bagisikhk
sisteminin kanser hicrelerini tanimalarini saglayan immuin sistem kontrol inhibitorlerini kesifleriyle 2018
Nobel Tip ve Fizyoloji Odiili'ni almiglardir. Bu kesif sayesinde malign melanom ve akciger kanseri basta
olmak Uzere bircok kansere karsi etkiliimmunoterapi ilaclari geligtirilmis, adjuvan, neoadjuvan veya
konsolidasyon amach immdunoterapi Programl 6lim reseptéri-1 (Programmed death-1-PD-1) ve
Programh 6lum ligandi-1 (Programmed death-ligand-1 — PD-L1) inhibitorlerinin kullanimi ile kanser
immunoterapisi tedavisi literatlre dahil edilmistir [10]. Bu tedaviler sonrasinda, yasam surelerinde
belirgin olcliide artis goériimeye baslansa da akciger kanserli bireylerde malnitrisyon prevalansi %34,5
ile %69 arasinda degismekle birlikte ylksek bulunmustur Malnitrisyon 6zellikle hastanede yatan,
ilerlemis veya metastatik hastaligi olanlarda yaygindir [11].

Malnitrisyon degisen derecelerde asiri veya yetersiz nitrisyon ve enflamatuvar aktivitenin bir
kombinasyonu olup viicut kompozisyonunda degisiklige ve azalmis fonksiyona yol acan subakut veya
kronik bir nitrisyon bozuklugu durumudur [12]. Kanserli bireylerde hastaligin kendisi ve uygulanan
tedavi yontemleri (radyoterapi, kemoterapi, radyo-kemoterapi, immunoterapi, cerrahi) beslenme
durumunu, yasam kalitesini olumsuz yénde etkilemektedir. Kanserli bireylerde malnitrisyon durumunun
erken taninmasi, bireysel beslenme degerlendirmesinin yapiimasi hastaligin klinik seyrini ve hastalarin
yasam kalitesini olumlu yonde etkileyebilmektedir. Beslenme ydnetimi en temel tedavi yéntemlerinden
biridir. Nitekim calismalar yetersiz beslenme ile kanser tedavisinin toleransi veya etkinligi arasinda bir
iliski oldugunu géstermektedir. Kanserli hastalarin beslenme durumu surekli degismektedir ve beslenme
midahale yaklasimi olan diyet danismanhgi ve tedavi semptom yodnetiminin zamaninda yapilmasi
gereklidir [12].

immunoterapi

Onkolojideki buytuk ilerlemelere ragmen akciger kanseri tedavisi henliz tatmin edici sonuglar
vermemektedir. Bu durumun en yaygin nedeni ileri evrede tani, hastanin yasinin ileri olmasi ve mevcut
tedavi seceneklerini kisitlayan komorbiditelerdir [13]. KHDAK ve KHAK'I tedavi etmek igin cerrahi,
kemoterapi ve radyoterapi gibi ¢esitli anti-kanser stratejileri kullaniimasina ragmen, akciger kanserini,
Ozellikle de ileri evre kanserleri tedavi etmek veya yonetmek icin etkili stratejilere acil ihtiyac
duyuldugundan kanser immuinoterapi tedavisi giindeme gelmistir. Clnkl diger tedavileri alan bireylerle
yapilan ¢alismalarin sonucunda, hem KHDAK hem de KHAK tiplerinin metastatik akciger kanserinde
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hayatta kalma oranlarinin zayif oldugu, 5 yillik sagkalim oraninin yalnizca %4 oldugu tespit edilmistir
[14,15]. Kanser immunoterapisinin amaci, bir timoéri segici olarak yok edebilen, 6zellikle T hiicresi
aracih timdre 6zgu antijen ve timorle iligkili antijenlere yonelik sitotoksisite olmak Uzere hiicresel bir
bagisiklik tepkisini ortaya gikarmaktir (veya yeniden ortaya c¢ikarmaktir). Bagisiklik sisteminin kanser
hiicrelerini tanimlamasina ve yok etmesine yardimci olan monoklonal antikorlar, immun sistem kontrol
inhibitdrleri ve kanser asilari olarak gruplandirilan akciger kanseri imminoterapisi geleneksel
kemoterap6tik ilaclara gére daha az yan etki nedeniyle hastanin yasam kalitesini arttirdigindan tedavi
algoritmalarinin ayrilmaz bir parcasi haline gelmistir [9]. Buna ragmen, akciger kanserinde semptom
yuk( ve buna bagh sikintilarin belgelendigi calismaya gére immUinoterapi tedavisi goren akciger kanserli
hastalarda da yorgunluk, ishal, eklem agrilan, dokintld, kasinti, bas agrisi, mide bulantisi
gorilebilmektedir [16].

Malnttrisyon ve Sarkopeni

Malndtrisyon, viicut kompozisyonunun degigsmesine ve koti klinik sonuglara yol acabilen enerji, makro
ve mikrobesin 6geleri alimi eksikliginden kaynaklanmaktadir. Akciger kanseri hastalarinda malnitrisyon
prevalansi %34,5 ile %69 arasinda degismekte olup, en yiiksek insidans ilerlemis evre ve kemoterapi,
immunoterapi ve/veya radyoterapi gorenlerde gortlmektedir [11]. Yetersiz beslenmenin gelisimi,
proinflamatuar medyatorler ve timoér kaynakli katabolik faktorlerin yani sira timaértiin yemek borusunu
tikamasi veya kismen tikamasi ve sonug olarak besin alimini etkileme potansiyeli de dahil olmak tzere
tumaorin kendisiyle ilgili bir dizi faktérden etkilenmektedir. Ek olarak, tedavinin kendisi 6zofajit, anoreksi
ve mide bulantisi gibi yan etkilere neden olmakta; bunlar besin alimini ve fiziksel aktivite dizeyini daha
da etkileyerek kas kdtlesi kaybina ve yetersiz beslenmeye neden olabilmektedir [17]. Kugcuk hucreli disi
akciger kanseri tanisi almis, 96 kisiyle yapilan gézlemsel bir calisma olan “Akciger Kanserinde Diyetetik
Degerlendirme ve Miudahale (DAIL)” ¢alismasi, katiimcilarin %78'inin bireysel tibbi beslenme planina
itiyag duydugunu ve %52’'sinin diyet mudahalesi igin kritik bir gereksinime sahip oldugunu ortaya
cikarmistir [18].

Kanser sarkopenisi, degisen sitokinler ve sistemik inflamasyon, enerji dengesizligi, yag dokusu
tikenmesinin etkisi sonucu iskelet kasi kitlesi, giicl ve/veya fonksiyon kaybiyla karakterize ¢ok faktorll
bir sendromdur [11]. Sarkopeni etiyolojisindeki faktorler arasinda testosteron, @strojen ve blylime
hormonunun azalmasi, yetersiz beslenme, kronik inflamasyon ve yas ilerlemesiyle birlikte fiziksel
aktivite dizeyinde gorilen azalmalar yer almaktadir [19]. Roch ve arkadaslarinin 2020 yilinda
immunoterapinin baglangicinda sarkopenisi olan kicik hucreli digi akciger kanserli bireyler ile
sarkopenisi olmayan bireyleri karsilastirdidi calismada, sarkopenisi olanlarin daha kisa hayatta kalima
sahip oldugu rapor edilmistir [20]. Akciger kanseri tanisi sirasinda distk kas kitlesi daha kotl
sonuglarla iligkilidir. 2020 yilindaki sistematik bir inceleme ve meta-analiz, ameliyat, kemoterapi,
radyoterapi, hedefe yodnelik tedaviler veya bu tedavilerin kombinasyonlarini alan akciger kanserli
bireyerlerle yapilan 15 ¢alismanin hayatta kalma sonuclarini arastirmistir. Meta-analiz, dusuk kas
kitlesine sahip akciger kanseri hastalarinda 3,13 kat daha ytiksek mortalite riski (%95 CI: 2,06 - 4,76
kat; P<0,001) tespit etmistir [21].

Kaseksi, karmasik ve ¢ok faktorlii patofizyolojisi olan, akciger kanserli kigileri etkileyen ek bir durumdur.
Her ne kadar kasekside, malnitrisyona benzer sekilde kas kaybi, anoreksi, kilo kaybi ve inflamasyon
gibi semptomlar goriilse de kaseksinin beslenme tedavisiyle tersine cevrilemeyecegdi ve es zamanli
farmasotik ve tibbi midahale gerektirebilecedi bilinmektedir [22]. Kaseksi, ilerlemis kanser hastalarinin
%80’'inden fazlasinda gorulir ve kansere bagli 6lumlerin yaklasik %20’sinden sorumludur. Akciger
kanserli hastalarda sarkopeni ve kaseksi prevalansi %40 ile %80 arasinda dedismektedir. Bu oran diger
kanser tirlerinin coguna sahip hastalardaki sarkopeni ve kaseksi prevalansindan daha yuksektir [23].

Beslenme Durumunu Etkileyen Faktérler

Vicut agirhd kaybi, kiicik hucreli digi akciger kanserli bireylerin %50’sinden fazlasinda goérilen ve
%70'inden fazlasinda hastaligin seyri sirasinda ortaya ¢ikan en 6nemli semptomdur. Vicut agirhigi
kaybi cok faktorli olup timor aktivitesinin neden oldugu anoreksi ve hiper metabolizma iki ana nedenidir
[23]. Degens ve arkadaslari Evre IV KHDAK hastalarinda nivolumab (immunoterapi) tedavisinin 6.
haftasinda, %2'den fazla agirhk kaybinin kéti genel sagkalimin bagimsiz bir belirleyicisi oldugunu
raporlamiglardir [24]. Buna paralel olarak tumodr metabolizmasi ve inflamasyon, istirahat halindeki enerji
harcamasini artirabilir ve ayni zamanda enerji alimini azaltabilir, agirlik dengesini negatif enerji
dengesine ve dolayisiyla agirlik kaybina dogru cevirebilir [25].
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Agri, uyku bozuklugu, depresyon, mide bulantisi ve kusma bireylerde gérilen diger semptomlardir. Yine
tani sirasinda hastalarin %15 ile %20'sinde mevcut olan ve hastaligin ilerleyen evresinde %39'a varan
oranlarda seyreden tat ve koku bozukluklari da 6nemli semptomlardandir [25].

Proinflamatuar sitokinler TNF- a ve IL-1, belirli yollari dogrudan aktive ederek kas proteolizine yol
acmaktadir. Ayrica, TNF- a ayni zamanda anoreksijenik yolun gucla bir uyaricisidir ve IL-1, oreksijenik
yol (zerinde olumsuz etki yaparak protein-enerji alimini azaltarak kas protein sentezini
sinirlandirmaktadir [25].

Diyet Danigmanhgi

Yeterli ve dengeli beslenme ve hedefe yonelik beslenme yodnetimi, aktif tedavi (cerrahi, kemoterapi,
radyoterapi, immunoterapi) sirasinda, tedavi tamamlandiktan sonra iyilesmeye, ikincil korumaya ve
palyatif bakima kadar kanser yonetiminin tum asamalarinda temel bir rol oynamaktadir [26]. Diyet
danigmanhgi, 6gunlerin planlanmasi ve takviyelerin kullanimi, akciger kanserinde yetersiz beslenme ve
sarkopeni ile micadelede temel yaklasimlardir. Akcider kanseri hastalarinin tedaviye yanitini,
sarkopenisini, prognozunu ve sagkalimini kontrol etmek icin beslenme ve yasam tarzi danismanhgi
yaklasimi onerilmektedir. Tanaka ve arkadaslari kemoterapi alan akciger kanseri hastalarinda diyet
danismanhg ile erken beslenme mudahalesinin agirhik kaybina ve sarkopeniye etkili bir sekilde karsi
koydugunu gostermistir [27]. Cesitli randomize kontrolli calismalar, sistematik derlemeler ve meta-
analizler, beslenme planinin vicut agirhgr durumunu, enerji ve protein alimini, tedavi toleransini ve
hayatta kalmay iyilestirdigini ve farkl tumor tiplerine sahip hastalarda beslenmeyle iligkili semptomlari,
hastaneye yeniden yatislari ve mortaliteyi azalttigini géstermistir [28-30].

Yetersiz beslenmeyi tespit etme konusunda yalnizca agirlik kaybini veya Beden Kiitle indeksini tek
basina degerlendirmekten daha Ustiin bir yetenege sahip bir dizi dogrulanmis malnttrisyon tarama
araclari mevcuttur. Hasta Odakl Subjektif Global Degerlendirme (Patient-Generated Subjective Global
Assessment-PG-SGA), beslenme durumunun kapsaml bir degerlendirmesini saglamak igin performans
durumunun, besin aliminin, metabolik stresin, kas kaybinin ve fiziksel bulgularin etkisini birlestiren
tarama aracidir ve onkoloji hastalarinda yetersiz beslenme riskini tanima ve tarama yontemleri icinde
yuksek derecede duyarlihda ve 6zgullige sahiptir [31]. Yetersiz beslenmenin immunoterapi tedavisinde
de olumsuz bir etkisi vardir. imminoterapinin baglatiimasindan énceki konsiiltasyonlar sirasinda
beslenme riskinin saptanmasi ve multidisipliner ekip tarafindan nitrisyonel degerlendirme ve diyetisyen
tarafindan bireysel beslenme plani yapiimasinin agirlik kaybinin azaltiimasina ve dolayisiyla beslenme
durumunun dizeltiimesine yardimci olmasi mimkindir. Diyetisyen tarafindan yapilacak bireye 6zgi
besin guclendirme, 6gin zenginlestirme ydntemleri ile vicut agirhgini korumak, tedavinin spesifik seyrini
bozmadan hayatta kalma oranini artirabilir [32]. Beslenme danigsmanlidinin amaci, zenginlestirilmis bir
diyet yoluyla besin alimini strdirmek, gelistirmek ve beslenmeyi olumsuz etkileyen semptomlarin
(anoreksi, bulanti, kusma, ishal ve disfaji) yonetimini desteklemek ve hastanin besinler yoluyla kalori ve
protein alimini arttirmaktir [33]. Her ne kadar hastalii tedavi etmese de dengeli beslenme kanser
hastalarinda tedaviyi desteklemede cok 6nemli bir faktordir. Temel amaci yetersiz beslenmeyi ve
kansere bagl kaseksiyi dnlemektir. Tani anindan itibaren dogru beslenme, perioperatif komplikasyon
riskini azaltabilir, kemoterapinin, radyasyon tedavisinin veya immunoterapinin olumsuz etkilerini en aza
indirebilir ve bagisiklik sistemini guclendirebilir. Fakat diyet mudahalelerinin yasam kalitesi Uzerindeki
olumlu etkisine ragmen, sagkalimi artirmadaki degeri hakkindaki veriler sinirhdir [26].
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Tablo 1: Akciger kanser hastalarinda diyet danismanligi sureci

Biyokimyasal bulgular

Antropometrik élgiimler

Makro ve mikro besin 6desi gereksinimi

Nutrisyonel degerlendirme ——————
Besin tiiketiminin saptanmasi

Kanser tedavisinin yan etkileri
Beslenme aligkanliklari (etnik kdken, kltdir)

Besinlerin tuketimini veya emilimini sinirlayan tedavilerle ilgili
problemler, zorluklar ve semptomlar

Ntrisyonel teshis ve tani

Beslenme planina uyumsuzluga neden olan engeller (rahatsizlik,
sosyal sorunlar, yemek tercihleri, bilgi veya zaman eksikligi, maliyetler)

Hedeflerin tanimi

Ogiin sikliginin artirlimasini vurgulayan 6giin diizeni plani

Yemeklerin enerji ve protein acisindan yodun bilesenlerle
Niitrisyonel miidahale zenginlestiriimesi, agizdan alinan besin takviyeleri

Yemegin hazirlanmasi vel/veya dokusunun veya besin igeriginin
degistiriimesi

Tedavinin olasi semptomlarina karsi beslenme yonetimi, pratik dneri
gelistirme (ishal, kusma, tat degisikligi)

Hasta yakinlari ile iletisim

Hastalarin planlanan hedeflere ulagip ulasmadigini veya bu hedeflere
dogru ilerleme kaydedip kaydetmedigini belirlemek igin izleme ve
yeniden degerlendirme

izleme/Degerlendirme

Tibbi Beslenme Tedavisi

Akciger kanserli hastalarin, onkoloji hastalarina yonelik en gincel beslenme midahale kilavuzlarina
gore, malnitrisyonun taranmasi, degerlendirilmesi ve sonugta tedavi edilmesi siddetle tavsiye
edilmektedir [34].

Kanserli bireylerde, yeterli ve dengeli bir beslenme durumunu saglayabilmek igin diyetin, dinlenme
halindeki enerji harcamasinin, fiziksel aktivitenin ve diyetin olusturdugu termojenesizin toplami olan
hastanin enerji gereksinimlerini kargilamasi gerekmektedir. Kanserli bireylerde dinlenme halindeki enerji
harcamasinin, yaklasik %6-9 daha yiksek oldugu kabul edilmektedir. Buna karsilik bireylerde fiziksel
aktivite duzeyi azalmistir. Avrupa Enteral ve Parenteral Beslenme Dernedi (European Society for
Clinical Nutrition and Metabolism — ESPEN) Kanserde Beslenme Kilavuzu-2021, kanser hastalarinin
toplam enerji harcamalarinin, bireysel olarak 6l¢tilemiyor ise, saglikh kisilerle benzer olmasi sebebiyle,
25 ile 30 kkal/kg/giin arasinda hesaplanmasini énermektedir (Oneri B2-1; 6nerinin giici giiclii — kanit
duzeyi dusuk — fikir birligi) [35]. PD-1/PD-L1 inhibitorleriyle tedavi edilen 156 kicik htcreli digi akciger
kanseri hastasi Uzerinde yapilan retrospektif bir calismada, kas kalitesi yuksek olan ile kas kalitesi diisik
olan bireyler karsilastiriimis, kas kutlesi yiksek olanlarda, immunoterapiye daha yitksek yanit orani
(%35’e karsi %15,8, p<0,05) goérilmustir [36]. ESPEN, Kanserli bireylerde artan protein ihtiyacini
karsilamak Gzere, protein aliminin 1 g/kg/gun’lin Gzerinde, mimkinse 1,5 g/kg/giin’e kadar arttiriimasini
onermektedir (Oneri B2-2; énerinin giicu glglil — kanit duizeyi orta — guclu fikir birligi) [35]. Kanserli
hastalarda onerilen karbonhidrat alimi giinde <5 g/kg'dir. Ozellikle insilin direnci olan sarkopenik
kisilerde, glisemik ylku azaltmak icin karbonhidratlara kiyasla enerjinin cogunun yagdan elde edilmesi
onerilmektedir [37]. Bunun amaci diyetin enerji yogunlugunu arttirmak ve glisemik yiki azaltmaktir [35].
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Elektrolit dengesizlikleri kanser hastalarinda, yagam kalitesini ve sag kalimi etkileyen ¢ok yaygin bir
komplikasyondur. Dengesizlikler serum sodyum, potasyum, kalsiyum ve magnezyum diuzeyleriyle
ilgilidir. Kanser hastalarinda elektrolit dengesizliklerine, uygunsuz antiditretik hormon salgilanmasi
sendromu veya tumar lizis sendromu dahil timérin kendisinin etkisi, ayrica kanser tedavisinin ve diger
klinik durumlarin veya tedavilerin etkisi sebep olabilir. En son kanitlar, hiponatreminin hem kemoterapi
hem immunoterapi goéren hastalarda onemli bir negatif prediktif faktdér oldugunu géstermektedir.
Hiponatreminin hizl bir sekilde dizeltiimesi, hastalarin tedavi sonuclarini iyilestirmektedir. Ek olarak,
hiponatreminin hastanede yatis siresinin uzamasi, daha koétl yasam kalitesi, prognoz ve hastanede
kalis maliyetinin artmasiyla iligkili olabilecegi bildirilmistir [38].

Selenyum ve ¢inko, oksidatif stresin azaltiimasinda ve DNA'nin reaktif oksijen tirlerinden korunmasinda
onemli bir role sahip olan mineralledir. Cinko, timorin baslamasina ve ilerlemesine kargi koruyucu
olabilir. Bulgular, bu elementlerin her ikisinin de tumdor biyimesini engelleyen DNA onarim sistemini
etkili bir sekilde destekledigini gostermektedir. Piccinini ve arkadaslari akciger kanserli hastalarin
saclarinda, selenyum dizeylerinde herhangi bir fark olmadan, kontrollere kiyasla 6nemli 6lgiide daha
distk bakir (p<0.01) ve ¢inko (p<0.05) duzeyleri bulundugunu gostermistir. Ek olarak, bu hastalarin
plazma bakir konsantrasyonlari kontrollere gére daha yiksek raporlanmistir [39]. ESPEN Kanserde
Beslenme Kilavuzu-2021, kanserli hastalara yonelik 6nerilerinde, vitamin ve minerallerin yaklasik olarak
Onerilen gunlik miktara esit miktarlarda saglanmasi gerektigi ve eksikliklerin olmadi§i durumlarda
yiiksek dozda mikro besin 6gelerinin kullanimini tavsiye etmemektedir. (Oneri B2-4; énerinin glicu
glclu-kanit duzeyi dusuk-gucli fikir birligi) [35].

Kanserli hastalarda enerji ve protein alimini korumanin veya artirmanin en iyi yolu diyet danismanhigi
ile oral beslenmedir. Hasta oral besin alabiliyorsa, diyet danigmanhgi ile diyet diizenlemesi yapilmal,
yanit alinamazsa, ihtiyaci olan makro ve mikro besin 6geleri karsilanamiyorsa ge¢ kalmadan diyet
danismanliga ilave olarak Oral Tamamlayici Urtinler (Oral Nutritional Supplements-ONS) baslanmalidir
[40].

2. Tartigma ve Sonug

Kanser immunoterapisi, hastalari kanserle savagan bagisiklida sahip hale getirmeyi amaclayan yeni bir
antikanser tedavi yontemi olarak umut vaat etmektedir. Nitekim, kanser immunoterapotik ilaglari, kanser
hastalarinin tedavisinde blyuk basari gostermistir. Fakat immunoterapinin nasil daha etkili ve kaliteli
hale getirilecegi ve hangi hastalarin tedaviye yanit vereceginin veya yanit vermeyeceginin nasil tahmin
edileceginin de dahil oldugu bazi énemli sorular, arastirimaya devam etmektedir. immiinoterapinin
etkinligini artirabilecek, yan etkilerini en aza indirebilecek, bagisiklik sistemini gugclendirebilecek,
hastalarin yasam kalitesi Gizerinde etkili olabilecek en énemli ve arastiriimaya devam eden etmenlerden
biri yeterli ve dengeli beslenme ve diyetisyen tarafindan planlanan diyet danismanhgidir.

Malnitrisyon; inflamasyon, anabolik ve katabolik yollar arasindaki dengesizlik, kanser onleyici
toksisiteler, yetersiz besin alimi ve hormonal anormallikler nedeniyle kanser hastalarinin yasadigi ¢cok
faktorlt bir etkidir. Kanser tedavileri sirasinda gunlik besin tiketiminde azalma yasanmasi mimkin
olsa da standart kemoterapinin, hedefe yonelik ajanlarin ve hatta kontrol noktasi inhibitérlerinin etkinligi
hastalarin beslenme durumuyla baglantilidir. Beslenme akciger kanserli hastalarda hem epidemiyolojik
risk faktorlerinde yer almasi hem de tedavinin etkinligi ve tedavinin surdirilmesinde énemli faktordir.

Literatirdeki kanitlar, tedavinin toleransi artirmak, yasam Kkalitesini iyilestirmek ve daha iyi Klinik
sonuglara ulagmak icin hastalarin beslenme riskinin tespitinin erken taninmasi, degerlendiriimesi ve tim
tedavi sirreci boyunca proaktif dnlemlerle izlenmesi gerektiginin 6nemini vurgulamaktadir. Diyetisyen
tarafindan, hasta tedavi surecinde beslenme durumunu olumsuz etkileyecek hangi yan etkilere
(istahsizlik, tat, koku degisimleri, bulanti, diyare) sahipse, hastanin yan etkileri azaltacak ya da
dizeltecek ve hastanin tiketebilecegdi, hastanin sevdigi, hastanin gereksinimi olan makro ve mikro besin
Ogelerini de karsilayacak beslenme 6nerilerinde bulunulmalidir.
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