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Bugiine kadar, Fizyoloji / Tip alaninda Nobel Odiilii Alan
Rus Fizyolog, Psikolog ve Fizik¢i Hekim Anisina:

ivan PAVLOV

Dogum Tarihi ve Yeri 14 Eyliil 1849 Rus Imparatorlugu / Ryazan
Oliim Tarihi ve Yeri 27 Subat 1936 (86 yasinda) Sovyetler Birligi / Leningrad
Alma mater « 1860 yilinda papazliga hazirlanmak i¢in teoloji egitiminden fizyoloji

Alanm1

bilimine yonelmesinde Claude Bernard etkili oldu; Refleksler
lizerine ¢alist1.

« 1870 yilinda St. Petersburg Universitesine girdi. Burada Mendeleyev,
Beketov ve Secenovdan ders aldi,

« Uzmanlik olarak hayvan psikolojisini secti.

o St. Petersburgda aldig1 egitimden sonra Askeri Tip Akademisine
girdi.

« 1883 yilinda tezini yayinlad.

o Yaymladig1 tezinde, kalbin merkezden dagilan sinirleri {izerine
yaptig1 caligmalarla zamanin bilim insanlarinin ilgisini ¢ekti.

« 1890 yilinda St. Petersburgda Askeri Tip Akademisinde farmakoloji
profesorliigii gorevine getirilene dek yoksulluk icinde yasadi.

« Hayvan terbiyesi tizerinde ¢alisti. Bundan sonra cerrahi usulii
gelistirdi.

« 1886'da hazim cihazini inceledi.

« 1889 yilinda bir hayvan yemek yediginde, midedeki salgi bezlerinin mide sivis1 {iretmesine
neyin neden oldugunu aragtirdi. Képeklerin yedikleri midelerine ulasmasa da midelerindeki
salg1 bezlerinin ¢ok miktarda ‘istah sivist’ tirettigini kesfetti.

« Fizyoloji bilimine kronik deney metodunu tanitt. 1890 yilinda Askeri Tip Akademisi kurucular
komisyonuna atand: ve bundan bes y1l sonra da fizyoloji kiirsiisii bagskanligina getirildi. ‘Kiigiik
mide’ ya da ‘ayrilmis mide’ ameliyat: ¢ok dikkat gekti. Deneylerinde hayvanin rahatsizligini
ortadan kaldirmak i¢in anestezi ve bir¢ok teknik gelistirdi.

* 1935’te Pavlov’un istegi ile St. Petersburgdaki Deneysel Tip Enstitiisitniin yakinlarina deneyde
kullanilanlarin anisina bir kdpek anit1 insa edildi.

« 1890 yilinda St. Petersburgda Askeri Tip Akademisinde farmakoloji profesorligii gorevine
getirilene dek yoksulluk icinde yasadi. Hayvan terbiyesi tizerinde ¢alisti. Bundan sonra cerrahi
usulii gelistirdi. 1886da hazim cihazini inceledi.

« 1889 yilinda bir hayvan yemek yediginde, midedeki salgi bezlerinin mide sivis1 {iretmesine
neyin neden oldugunu aragtirdi. Képeklerin yedikleri midelerine ulasmasa da midelerindeki
salg1 bezlerinin ¢ok miktarda ‘istah sivisr’ tirettigini kesfetti.

« Fizyoloji bilimine kronik deney metodunu tanitt1. 1890 yilinda Askeri Tip Akademisi kurucular
komisyonuna atand: ve bundan bes y1l sonra da fizyoloji kiirsiisii bagkanligina getirildi.

o Kiciik mide’ ya da ‘ayrilmis mide’ ameliyati ¢cok dikkat ¢ekti. Deneylerinde hayvanin
rahatsizligini ortadan kaldirmak icin anestezi ve birgok teknik gelistirdi.

« 1904 Nobel 6diilii dahil olmak tizere bir¢ok ddiile laik goriildii.
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I Journal of Medical Sciences

Editérden / Editorial

Yeni Yizyil Journal of Medical Sciences

Prof. Dr. Ersi ABACI KALFOGLU

istanbul Yeni Yiizyll Universitesi Tip Fakiiltesi Adli Tip Ana
Bilim Dali Ogretim Uyesi

Istanbul Yeni YUzyil University Faculty of Medicine, Depart-
ment of Forensic Medicine

Degerli meslektaslarimiz,

Iklim degisikligi ve saghk arasindaki iliski diinya capinda artan
bir endise konusu haline gelmistir. Insan faaliyetleri nedeniyle
Diinya'nin iklimi 1sinmaya devam ettikge, halk saghg: iizerin-
deki etkiler daha belirgin hale gelmektedir. Artan sicakliklar, s1-
cak hava dalgalari, kasirgalar ve seller gibi asir1 hava olaylarinin
sikligma ve yogunluguna katkida bulunarak insan yasamini
ve refahini dogrudan tehdit etmektedir. Istya bagl hastaliklar,
hava kirliliginden kaynaklanan solunum sorunlar ve bulasict
hastaliklarin yayilmasi, iklim degisikliginin siddetlendirdigi
saglik riskleri arasinda yer almaktadir.

Iklim degisikliginin saglik {izerindeki etkilerini ele almak gok
yonlil bir yaklasim gerektirmektedir. Sera gazi emisyonlarini
azaltmayr amaglayan hafifletme ¢abalari, daha fazla 1sinmay:
ve buna bagli saglik sonuglarini simirlamak icin ¢ok dnemlidir.
Saglik sistemlerinde ve savunmasiz topluluklarda degisen ik-
limle baga ¢ikmak i¢in dayaniklilik olugturmak i¢in uyum stra-
tejileri de uygulanmahdir. Tklim degisikliginin ortaya cikardigt
saglik riskleri hakkinda halkin bilinglendirilmesi ve egitimi, bu
kiiresel zorluk karsisinda insan saghgini koruyabilecek bireysel
ve toplu eylemleri tegvik etmek i¢in ¢ok 6nemlidir. Dergimizin
bu baglamda etkin bir platform olabilmesi dilegi ile sizlerin bu
sayimizi keyifle okumanizi umuyoruz.

Bilime katkist olmas: dilegi ile...

Prof. Dr. A. Sefik KOPRULU

istanbul Yeni Yizyl Universitesi Anesteziyoloji ve Reani-
masyon Ana Bilim Dali Ogretim Uyesi

Istanbul Yeni YUzyil University Department of Anesthesio-
logy and Reanimation

Dear colleagues,

The relationship between climate change and health is a matter of
increasing concern worldwide. As the Earth's climate continues
to warm due to human activities, the impacts on public health
become more pronounced. Rising temperatures contribute to the
frequency and intensity of extreme weather events, such as heat-
waves, hurricanes, and floods, posing direct threats to human life
and well-being. Heat-related illnesses, respiratory problems from
air pollution, and the spread of infectious diseases are among the
health risks exacerbated by climate change.

Addressing the impacts of climate change on health requires a
multi-faceted approach. Mitigation efforts aimed at reducing
greenhouse gas emissions are crucial to limit further warming and
its associated health consequences. Adaptation strategies must
also be implemented to build resilience in healthcare systems
and vulnerable communities to cope with the changing climate.
Public awareness and education about the health risks posed by
climate change are essential for promoting individual and collec-
tive actions that can safeguard human health and well-being in
the face of this global challenge. Hoping that our journal will serve
as a scientific platform tackling this problem we are proud to in-
troduce yoru our new issue.

With the hope of contributing to science..
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Aydinlatma ve Isigin insan Yasam ve
Saghgi Uzerindeki Etkileri

The Effects of Lighting and Light on The Human Life and Health

Selahattin KUCUK

istanbul Yeni Yiizyil Universitesi, Miihendislik Mimarlik Fakdiltesi, Elektrik Elektronik Miihendisligi Bélimdi, istanbul, Tiirkiye

SK: 0000-0002-3138-1139

Oz

Insanlar suni/yapay 15tk kaynaklarinin kullanima girdigi
19. ytizyilin sonlarina kadar tiim yasamini giines’in hare-
ketlerine gore diizenlemis ve giin i¢ine yaymustir. Kapali
ortamlarda yagamini, ¢alismalarini, tiretimini ise giines
151811 olabildigince i¢ mekénlara tasiyarak gerceklestir-
mistir. Ancak giiniimiizde insanlar sehirlesmenin ve tek-
nolojinin getirdigi sartlar sonucu giines 151g1n1n giremedi-
¢i kapali alanlarda, bazen tiim gece boyunca zamanlarini
gegirmek zorundadirlar. Isigin ulasamadig: kapali alanlar
ile gece boyunca ihtiya¢ nedeniyle gerekli olan suni/yapay
151k kaynaklari tarih boyunca zamanla geliserek 6zellikle
20. yuzyilda ok 6nemli bir seviyeye gelmistir. Hayatimi-
zin vazgegilmez kaynagr giin 151§1nin, mevsimlere, giin
icinde konumuna gore renk sicakligi ve siddeti siirekli
degisirken, yapay 151k kayaklar: ile saglanan aydinlatma
devrede oldugu siirece sabittir. Var olusundan itibaren giin
151¢1na gore biyolojik, psikolojik ve fizyolojik yapisi olusan
insanlarin, suni 151k kaynaklarmmn yarattig1 sorunlardan
korunmasi, daha saglikli, daha verimli ve konforlu yasa-
muni, ¢alismasini siirdiirebilmesi i¢in suni aydinlatmanin
glin 1518ma uyumlu hale getirilmesi, gece ise sirkadiyen
ritminin bozulmamasi, kullanilan teknolojik triinlerden
etkilenmemesi igin gerekli tedbirlerin alinmas: gerekir.
Bu ¢alismada suni/yapay 1sik kaynaklari ile teknolojik
tiriinlerden ¢ikan 15181 insanlarin biyolojik saatini etkiye-
rek sirkediyen ritiminin bozulmasi ve sonrasinda kisinin
biyolojik, psikolojik ve fizyolojik sorunlarla karsilasma-
masl i¢in yapilmasi gerekenler hakkinda bilgi verilecektir.

Anahtar Kelimeler: sirkadiyan ritim, biyolojik ritim,
gangliyon hiicreleri, kortizol hormonu, melatonin hormo-
nu

Abstract

Until the end of the 19" century, when artificial light
sources came into use, people organized their whole life
according to sunlight and spread it throughout the day.
Human beings carry out their life, work, and production
in indoor environments by bringing sunlight indoors as
much as possible. However, today, people have to spend
most of their time in closed areas without sunlight. In-
door areas where light cannot reach and artificial light
sources, necessary during the night due to need, have
developed over time and reached a very important level,
especially in the 20" century. However, daylight’s color,
temperature, and intensity—an indispensable source of
our lives—changes constantly according to the seasons
and their position during the day. The lighting provided
by artificial light is constant—as long as it is active. It is im-
portant to protect people whose biological, psychological,
and physiological structure has been formed according to
daylight—since their existence from the problems created
by artificial light sources. Harmonizing artificial lighting
with daylight becomes important to maintain a healthi-
er, more productive, and more comfortable life. As for the
night, necessary precautions should be taken to prevent
the circadian rhythm from being disrupted and not be af-
fected by the technological products used.

In this study, information will be given about what should
be done to prevent the circadian rhythm by affecting the
biological clock of the light emanating from artificial light
sources and technological products and to prevent the
person from encountering biological, psychological, and
physiological problems.

Keywords: circadian rhythm, biological rhythm, ganglion
cells, cortisol hormone, melatonin hormone
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Aydinlatma ve Isigin insan Yasam ve Sagligi Uzerindeki Etkileri

1. Giris

Isik cevremizi gérme, tanima ve buna gore eylem belir-
leyerek, hayatimiz idame etme, ¢aliyma yapmanin &te-
sinde ¢ok daha 6nemli etkilere sahiptir. Isigin insan-
lar tizerinde etkisi gorsel ve gorsel olmayan iki farkls
grupta incelenmektedir (1). Isigin renk sicakligi, sid-
deti, parlaklig: gibi fiziksel 6zelliklerinin beynimizde
olusturdugu uyarilar gorsel etkiyi meydan getirirken,
151810 rengini belirleyen dalga boyunun beynimizdeki
merkezleri uyarmasi sonucu salinan hormonlar, per-
formansimiz, dikkatimizin seviyesi, ruh halimiz ise
gorsel olmayan etkilerinin 6nemli olanlaridir (2).

Isigin hem gorsel hem de gorsel olmayan etkilerini
anlayabilmek, yapay 151k kaynaginin se¢imi, teknolo-
jik trtinlerden ¢ikan 151810 etkilerini azaltabilme ko-
nusunda saglikli karar verebilmek i¢in 15181n yapisini,
gorme olaymin gerceklesmesine yardimeci olan goziin
calismasini ve gérme olayinin nasil gerceklestigi hak-
kinda basitce bilgi vermek faydali olacaktir.

2. Isik

Dogal 15181n kaynag giines olup dalga seklinde yayilan
ve parcacik etkili, goze tesir eden &zel bir enerji sekli-
dir. Isik, elektromanyetik dalga enerjisinin 6zel bir sek-
lidir ve elektromanyetik dalga icinde ¢ok bir dar alanda
380 nm ile 780 nm arasinda olan dalga boylar1 goz ta-
rafindan algilanir (Sekil 1).

Sekil 1de gosterilen goriiniir 15181in renk dagilimina
gore en kiiciik dalga boylu fakat enerjisi en yiiksek
yiiksek radyasyonlu 1s1n1mi1 mor renge, en biiyiik dalga
boylu ve diisiik enerjili 1s1malari ise kirmizi renge kar-
silik olup, arada farkli tonlar iceren ¢ok sayida renk
vardir (1).

Sekil 1. Elektromanyetik dalgalarin spektrumu

Dogal giines 15181 sabah, 6gleden sonra ve aksam bo-
yunca farkli spektral dagilimlara, renk ve aydinlik
siddetine sahiptir (3) ( Sekil 2). Bu sayede biyoritim
(veya sirkadiyen ritim) giines 151¢1n1n renk ve siddeti-
ne paralel olarak 24 saatlik déngiide farkli durumlarin
ortaya ¢tkmasina neden olur ($ekil 6).

Sekil 2. Glinesin konumuna bagli olarak giin boyunca
degisen renk sicakligi ve parlakligi (3)

Isigin gorsel olmayan etkileri yiiksek dalga boyuna sa-
hip renkler tarafindan meydana getirilmektedir. Isigin
rengi, renk sicakligi (CCT, Correlated Color Tempera-
ture) 151k kaynaginin yaydig goriiniir 6zelligini tanim-
layan bir ifadedir. Birimi Kelvindir (K).

Giin 15181 tim renkleri icerirken suni/yapay 151k ka-
yaklarinda renklerin tamami bulunmadig: gibi bazi
renkler ¢ok baskindir. Isik rengi ile dalga boyu ara-
sinda iligki Tablo 1'de verilmektedir. Dalga boyu 490
nm’nin altindaki mavi ve mor renkteki 1giklarin ener-
jisi yiiksek, insan tizerindeki etkisi 6zellikle gorsel ol-
mayan olaylarda renklere gore ¢ok daha fazladur.

Tablo 1. Isigin ana renklerine karsilik gelen dalga boyu
ve frekans araligi

3. Gorme Olay1

Gorme olay1 151k ve goziin birlikte beynimizde meyda-
na getirdigi etkidir. Bunlardan birinin olmamas: ha-
linde gérme olay1 ¢ok iyi bilindigi gibi ger¢eklesmez.
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Goziin retina tabakasinda 1s1¢a duyarl: sinir hiicreleri
olup, 151k fotokimyasal bir olay ile elektrik akimina do-
nustiiriilir ve sinir hiicreleri araciliiyla beyne iletilir.
Beyinde gelen bilgiyi gorsel bilgi olarak yorumlar. Reti-
na tabakasinda 15181 algilama, gérme ve biyolojik ritmi-
mizi diizenleyen ti¢ tip hiicre ¢omak, koni seklindeki
hiicreler ile gangliyon hiicreleri bulunur.

Sekil 3. Goziin yapisi ve retinadaki reseptérier

Comak seklindeki hiicreler 1518a olduke¢a duyarli olup
temel olarak cisimlerin seklini ve hareketini, koni sek-
lindeki hiicreler ise renkleri ayirt etmemizi saglarlar.

Bilim insanlar1 2000’li yillarin basinda 1s1§a duyarli ¢o-
mak ve koni tipindeki hiicrelere ilaveten gorsel olma-
yan etkileri olan bir bagka fotoreseptor olan gangliyon
hiicrelerini (ipRGC, intrinsically photosensetive Reti-
nal Ganglion Celld) kesfettiler (4). Gangliyon hiicreleri
sinir sistemi vasitast ile beyinde bulunan biyolojik saa-

Sekil 4. Retinadan beyne giden goérsel (kirmizi) ve
gorsel olmayan (mavi) yollar; 1- Koniler, Comaklar ve
gangliyon hucrelerinin (ipRGC) oldugu retina tabakasi,
2- Biyolojik saat (SCN)

te baglanir. Bu bélge ayni zamanda bazi hormonlarin
diizenlenmesinden de sorumludur. Bu sebeple 151k ile
biyolojik saat ve hormonlar arasinda dogrudan bag-
lant1 vardir. Dolayisiyla 151k gérme islevinin yaninda
viicudumuzda biyolojik etkilere de sahiptir ve insan
saglig1 icin olduk¢a 6nemlidir (5). Goziin retina bol-
gesindeki fotoresptorlerin beyindeki ¢esitli merkez-
lerle baglantist Sekil 4’teki gibidir (5).

Gangliyon hiicreleri aydinlik, karanlik dongiisiine uy-
gun olarak 151k siddet ve rengine gore viicuda enerji
saglayan kortizol ve uyku hormonu olarak adlandira-
bilecegimiz melatonin hormonlarinin salgilanmasini
kontrol eder (Sekil 5) (6).

Sekil 5. Kortizol (mavi) ve melatonin (yesil) hormonlarinin
2 glinliik zaman diliminde degisimi (bagl 6icek).

4. Sirkadiyan Ritmi

Diinyanin kendi ekseni etrafinda bir defa dénmesi ile
aydinlik ve karanligin déngiisii de 24 saatte tamam-
lanmis olur. Bu déngii esnasinda aydinlik ve karanli-
ga paralel olarak viicudumuzda 6nemli degisiklikler
meydana gelir (7). Bu degisimlerin 6nemlileri Sekil
6da gosterilmigtir. Viicudumuza 24 saatlik araliklarla
tekrarlanan dongiiye Sirkadiyan Ritim denir ( $ekil 6).

Gece karanlikta salinan melatonin hormonu sabah sa-
atlerinde diiger ve uykuyu engeller. Saglikli insanlarda
hava karardiginda melatonin hormonu seviyesi tekrar
artarak uykuyu kolaylastirir. Sabah 1sinda ise, 151810,
ozelikle kiigiik dalga boylu mavi bileseni kortizol hor-
monunu uyararak kan sekerini artirir ve viicuda ener-
ji verir (7). Viicudumuzun dogal saatini diinyanin 24
saatlik aydinlik- karanlik dongiisiine senkronize eden
sey /etki sabah giinesidir.

5. Isigin gorsel ve gorsel olmayan etki alanlar1

Comak ve koni seklindeki fotoreseptor hiicreleri gece
ve giindiiz gormeye yardimci olurken gangliyon hiic-
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Sekil 6. Saglikli bir insanin sirkadiyen ritmi (8)

releri de gorsel olmayan, biyolojik, psikolojik ve fizyo-
lojik etkilere sahip olup, hormon salinimlarini, benzer
sekilde 151810 farkli dalga boylarina gore yaparlar. Bi-
yolojik duyarlilik etki bolgesi, gorsel duyarliliktan ol-
dukga farklidir. Gorsel duyarliligin en duyarl oldugu
bolge Sari-Yesil renk bandinda iken biyolojik duyarlilik
elektromanyetik sprektrumun mavi bélgesindedir. Bu
olgu saglikli aydinlatma sistemlerinin tasarlanmasini
ve teknolojik iriinlerden ¢ikan 151$1n kontrol edilmesi
acisindan 6nemlidir (5).

Yapilan c¢alismalar gostermistir ki kortizol hormonu-
nun salgilamaya baslamasina neden olan olay; dalga
boyu 460 - 480 nm uzunlugundaki MAVI renkteki
1siktir. Kortizol hormonu salinimini en yiiksek sevi-
yeye ¢ikaran mavi 151§1n dalga boyu 475 nmdir (5)
(Sekil 7).

Calismanin bu bolimiinde suni 151k kaynaklarinin ta-
sarim ve se¢iminde insan sagligi, verim, konfor gibi

Sekil 7. Gorsel olmayan, biyolojik duyarlilik egrisi (mavi)
ve gozin gorsel duyarlilik egrisi (kirmizi).

kriterler géz 6niinde bulundurularak nasil yapildig:
hakkinda bilgiler verilecektir.

6. Insan Odakli Aydinlatma

Insan odakli aydinlatma, insanlarin saglik, konfor
ve performansini iyilestirmek amaciyla aydinlatmay1
dogal 151k kaynag giineste oldugu gibi dinamik ola-
rak yapmay1 hedefleyen bir yaklagimdir. Bu yaklagim,
insanlarin biyolojik ritimlerini etkileyen 151k spektru-
munu ve giddetini kontrol etmeyi saglar.

Suni aydinlatma sadece gece degil, glines 15181ndan
yararlanilmayan kapali alanlarda giin icinde de yay-
gin olarak yapilir.

Ister gece, isterse giindiiz kapali alanlarda suni ay-
dinlatma yapilirken sirkadiyen ritmini bozmayacak
sekilde giin 151§1min renk sicakligina otomatik veya
el ile ayarlama saglayan aydinlatma armatiirlerinin
secilmesi gerekir. Giindiiz kortizol hormonunun sal-
gisini arttirarak uyanikligi, performansi, dikkati vb.
esas alan 3000 K’in {izerinde mavi renk sicakligi daha
yiiksek olan 151k kaynaklarinin se¢ilmesi, gece ise tam
tersine melatonin hormonunun salinimini arttira-
rak uyku halinin ortaya ¢ikmasina yardimc olacak
2000-2500 K’in (2000-3000 K araliginda) altinda sar1
151k yayan aydinlatma armatiirlerinin segilmesi gere-
kir. Ancak her iki durumda da 151k rengi kullanildig1
slirece sabit olacagindan sirkadiyen ritminde kisaca
gosterilen degisimler ya geg, ya da hi¢ gerceklesme-

Volume 4 Issue 3 | http://jms.yeniyuzyil.edu.tr | Journal of Medical Sciences 98


http://jms.yeniyuzyil.edu.tr

I Journal of Medical Sciences

Davetli Yazar / Invited Author

yeceginden sagligimiz, performansimiz, psikolojimiz
vb. viicut aktivitelerimiz olumsuz yonde etkilenir (9).
Bunu 6nlemek miimkiin olup, suni/yapay 151k kaynak-
larinin yaydig1 15181n renk ve siddetini dogal 151k kay-
nagimiz giinesteki gibi dinamik olarak degistirilmesi
yeterli olacaktir.

Giindiiz kapal1 alanlardaki aydinlatmay1 giinesin di-
namik yapisina uygun Sekil 3’te goriildiigii gibi giin
dogumu ve batiminda 2000 K-3000 K araliginda sari,
turuncu, amber gibi renk tonlarinda, 6gle saatlerinde
4000-5500 K- 6500 K araliginda parlak mavi, beyaz
tonlarina yapilmasi. Bu durumda sabah giinesi ile uya-
rilan biyolojik saat seratonin, kortizol ve adrenalin gibi
hormonlarin salgilanmasini, metabolizma hizinin art-
masina ve viicut sicakliginin yiikselmesini sirkadiyen
ritmine uygun saglar. Ogle saatlerinden sonra meta-
bolizma hiz1 en st seviyeye ulasir. Aksam saatlerinde
giinesin batmasiyla birlikte biyolojik saat epifiz bezini
uyarir. Epifiz bezi bu uyart: karsisinda salgiladig: se-
rotonin hormonunu, melatonin hormonuna ¢evirir ve
viicut sicakligini diisiiriir. Gece saatlerinde melatonin
hormonu salgist artar ve viicut sicakligi azalir. Sabah
saatlerinde tekrardan melatonin hormonu salgist dur-
durulur ve bu déngii 24 saatlik diizende bu sekilde de-
vam eder (7).

Gece kullanilacak suni/yapay aydinlatma kaynaginin
151k siddetini standartlara uygun, renk sicakliginin ise

2500 K-3000 K’in altinda segip, gece ilerleyen saatler-
de yavas yavas diisiirerek melatonin hormonun salini-
muni arttirarak uyku haline gegisi kolaylastirlir.

Stiphesiz gece ¢aligmalarinda ve tiretimin devam ettigi
sektorlerde dinamizmin, performans, verim ve dikka-
tin korunmast i¢in 3000 K ve tizerinde 151k kaynakla-
rinin kullanilmasi kagcinilmazdir.

Gegmiste ve halen kullanilmakta olan suni aydinlata-
ma aygitlarinin sirkadiyen ritmine nasil etki ettikleri
151k spektrumlarina bakarak degerlendirilebilir.

Suni aydinlatma kaynaklar1 ge¢miste hidrokarbon
kaynakli (mum, ¢ira, gazyag: lambasi vb.) oldugu icin
mavi 151k bolgesinden oldukea uzakta 550-700 nm
dalga boylarinda kirmiz renkte (< 2000 K) oldugun-
dan giindiiz kapali alanlarda kullanilmasi beklenen
etkiyi 6rnegin melatonin hormonunun bastiramaya-
cagl, yani uyuma halinin devam edecegi i¢in uygun
olmayip, giines battiktan sonra gece kullanilmas: sir-
kadiyen ritmindeki dongiilerin meydana gelmesine
yardimci olmasi dolayisi ile ¢ok uyumludur.

Elektrigin kesfinin hemen sonrasinda aydinlatma
amagli lambalarda kullanilmasi, insanlik tarihinde
cok biiyiik etkiler meydana getirmistir. Ancak 151810
gorsel olmayan etkileri bilinmediginden, bugiinden
bakildiginda her zaman faydali olmadig1 s6ylenebilir.
Suni/yapay aydinlatma amagli olarak kullanilan ay-

Sekil 8. Dogal ve sunilyapay I1sik kaynaklarinin renk spektrumu
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Sekil 9. Suni /yapay 1s1gIn renk sicakligi ve siddetini zaman ve mekana gore ayarlamasini saglayan blok resim

dinlatma armatiirlerinin 6nemlilerinin spektrumuna
(Sekil 8) bakildiginda gorsel olmayan etkilerinin ne se-
kilde sonuglanacag hakkinda bilgi verilebilir.

Suni/yapay aydinlatma amagh olarak kullanilan $ekil
8deki lambalar i¢inde ¢cok yaygin olarak kullanilan fliio-
resan ve beyaz (renk sicaklig1 5000 - 9000 K) LED (Light
Emitting Diode) lambalarin yaydig1 1s18in mavi dalga
boyunun yogunlugu giines 15181 yogunlugu kadar hatta
tizerinde oldugu icin melatonin hormonunu baskiladi-
gindan giindiiz kapali alanlarda kullanima uygun oldugu
halde, gece aydinlatma maksath kullanimi uykuya gegisi
engellediginden uygun degildir. Halojen ve Sicak beyaz
LED lambalarin mavi dalga boyundaki 11k salinimlari-
nin yogunlugu diisiik oldugundan melatonin hormonu-
nu salgilamay1 kolaylastirdigindan gece suni aydinlatma
amagl kullanimi agisindan uygun, giindiiz kapali alan-
larda kullanimi uykulu hali devem ettirdiginden, perfor-
mans! ve dikkati diigiirdiigiinden uygun degildir.

Suni aydinlatmanin yapildig: tim mekéanlarda, 24 saat-
lik dongii icinde kullanim amacina uygun ve istenilen
sekilde 151810 renk ve siddetini dinamik olarak degistir-
mek bugiiniin teknolojik imkénlar: ile mimkiin olup,
her tiirlii yazilim, uygulama, lokal ve uzaktan miidaha-
le imkénlar1 vardir (Sekil 9).

6.1 Elektronik iiriinlerde mavi 15181n
sinirlandirilmasi

LED’ler yiiksek performans, keskin 1s1k tiretim, diisitk
titketim, yiiksek verim, uzun 6miir, kiigitk boyut ve
diisiik fiyat avantajlar1 nedeniyle aydinlatma armatiir-
lerinde oldugu gibi cep telefonlarinda, tabletlerde, bil-
gisayarlarda, televizyonlarda kullanilmaktadr.

LED’ler elektronik cihazlarda kullanildiklar: siirece
gorsel olmayan etkileri olan mavi 1g1k yayarlar. Do-
layist ile bu cihazlarin kullanimi siiresince ganglion
hiicreleri aracilig1 kortizol hormonunun salinimi de-
vam eder. Giin boyunca bu trtinlerin kullanilmasi
sirkadiyen ritminin giindiiz dongiisiinde insan viicu-
dunda meydana gelen degisimler olagan oldugu hal-
de, gece kullanilmasi halinde mavi 151k yayilim1 dola-
yis1 bu iiriinlerden uzak durulmaz ve gerekli tedbirler
alinmaz ise melatonin hormonu baskilayacagindan
uykuya gecme gerceklesemeyecek, insan sirkadiyen
ritmindeki dengeler bozulacak ve ciddi sorunlar ile
kargilagilacaktir.

Coztim olarak ilk etapta bu iiriinlerden miimkiin ol-
dugunca erken saatlerde uzak durmak, kullanmak zo-
runda kalinir ise var ise bu iirlinlerde mavi 151k yayli-
mini distirecek gece moduna (night shif) ge¢mek, bu
opsiyonda yok ise mavi 15181 filtre edecek ekran filtre-
leri veya gozlitk kullanmak gerekir (10).

6.2 Insan Odakli Aydinlatma Uygulama Alanlar

Insan odakli aydinlatmanin konutlarin yaninda asag1-
daki alanlara da uygulanmasi ile hem saglik, hem de
performans, verim ve kalitenin yiikselmesi gibi 6nem-
li kazanimlarin elde edildigi tespit edilmistir.

Saglik Hizmetleri: yilesme siiresini kisaltir. Medikal
ilaglarin etkisini arttir. Gece ¢alisan saglik gorevlile-
rinde melatonin hormonunu diizenledigi igin gogiis
kanser riskini azaltir. Diisiik giin 15181 seviyesine rag-
men insan kendini iyi hisseder (11) .

Egitim: Ogrencilerin dikkatini arttirir. Yorgunlugu
azaltir. Konsantrasyonu ve siiresini arttirir (12). Ener-
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ji seviyesini maksimuma ¢ikarir. Calisanlarin verimlili-
gini arttirir. Yorgunlugu azaltir. Dikkati arttirir. Algi ve
hareket zayiflamasini azaltir. Yiiksek ¢alisan memnuni-
yeti saglar (7, 12).

Endiistri: Tekrar gerektiren islerde hata oranlarini
azaltir. Gece mesaisi ¢aliganlarin biyo ritimlerini ayar-
lar. Uretimin artmasini destekler. Renk sicakliginin de-
gisimi calisma performansini etkiler.

Mesaili ¢alisanlar; yliksek Kelvin degerinde daha az 151-
g1 tercih ederler (13).

Aligveris Merkezleri: Giin 15181 uyumu Uriinleri miis-
teriye daha iyi sunar. Magaza i¢indeki giindiiz siiresi
istenildigi sekilde arttirilabilir. Mevsime gore aydinlat-
ma yapilarak satin alma diirtiisii arttirilabilir. Giizel bir
atmosfer olusturularak insanlar mekinda daha fazla
kalmalar: saglanir.

Hizmet Sektorii: Saglik alanlar1 ve yemek alanlarinda
ruhu dinlendirir. Mimari ve dizayni; renkli vurgula-
malarla 6n plana ¢ikarir. Ayn1 mekan i¢inde farkl or-
tam hissiyati icin ihtiya¢ duyulan renk sicakliginda ay-
dinlatma yapilir. Miisteri memnuniyetini arttirir. Otel
ve restoranlarin konforunu arttirir. Resepsiyon, bekle-
me salonu gibi giin 15181 gormeyen alanlarda giin 15181
kopyalanabilir.

7.Sonug

Isik uyanik oldugumuz siirece hayatimizi siirdiirebil-
memiz i¢in vazgecemeyecegimiz kaynaktir. Bu kay-
naktan ister dogal, isterse suni yollardan yararlanilsin,
dikkat edilmesi gereken husus dogru zaman ve dogru
yerde ol¢iilii kullanilmasidir. Isigin gorsel etkilerin-
den ziyada gorsel olmayan etkileri biyolojik ritmimizi
dogrudan etkileyerek viicut fonksiyonlarimizi degistir-
diginden dikkate alinmasi gerekir. Giin 15181 dinamik
olarak giin i¢inde renk ve siddeti degiserek sirkadiyen
ritmindeki viicut fonksiyonlarimizi bozmadigindan
sorun olmaz iken, giindiiz kapali alanlarda renk ve
siddeti sabit olan yapay 151k kaynaklar1 kullanilmasi
halinde biyolojik ritmimizdeki olaylar ya degisecek
ya da gerceklesemeyecektir. Bu durum cesitli psiko-
lojik, fizyolojik vb. rahatsizliklarin ortaya ¢ikmasina,
performans ve dikkat disiikliiklerine neden olacaktir.
Benzer durum gece yapay 151k kaynaklarindan dogru
faydalanilmadiginda ¢ok daha biiyiik sorunlarin or-
tay ¢cikmasina neden olacaktir. Gorsel olmayan etkiler
olarak ozetlenebilecek olaylarin fayda ve zararlarini

belirleyen 15181n 460-480 nm araligindaki beyaz renk
olarak algiladigimiz mavi rengidir. Gece veya giindiiz
dikkat gerektiren, performans, verim artist bekleni-
len yerlerde, uyaniklik olunmasi ve is giivenliginin
6n planda oldugu ortamlarda kortizol hormonun sa-
linimini tetikleyen 3500 K ve {izerinde renk sicaklig1
olan, siddeti zamanla bagli degisen beyaz 151k kaynak-
larinin kullanilast kaginilmazdir. Yapay 15181n giindiiz
kullanilmas: halinde renk ve siddetinin giines 15131 ile
paralel olacak sekilde biyolojik ritimdeki viicut fonk-
siyonlarinin meydana gelmesi i¢in dinamik degisme-
sine 6zen gosterilmelidir. Gece ise ¢aligma alanlarinin
disinda konut, otel, lokanta vb. alanlarda dinlenmek
ve sonrasinda uykuya gegis i¢in melatonin hormo-
nunun salinimina yardimei olacak mavi 151k diginda
2500 K’in altinda sicak renk iceren ve siddeti gece
ilerleyen saatlerde diisen yapay 151k kaynaklarindan
kullanilmast bir sonraki giin dinlenilmis olarak kalk-
maya, bagisiklik sisteminin giiclenmesine ve viicudun
yenilenmesine katkida bulunulacaktir. LED icermesi
nedeniyle mavi 151k yayan cep telefonu, tablet, bilgisa-
yar, TV vb. elektronik cihazlardan melatonin hormo-
nunun salinimi i¢in gece miimkiin ise uzak durulmasi
veya bu cihazlarda mavi 15181 engelleyecek tedbirlerin
alinmas: kisilerin saglikl bir sekilde yasamlarini siir-
diirmesi agisindan gereklidir.
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Oz

Bu derlemede, ¢ene-yiiz protezlerinin uretiminde giincel
tekniklerin uygulama agamalarinin aragtirilmasina odakla-
nilmustir. Bilgisayar destekli tasarim ve tiretimin dis hekim-
liginde uygulama alanlar1 son yillarda olduk¢a genisleme
kaydetmistir. Derleme, dijital 6l¢ii alimi, sanal ortamda mo-
delleme ve tasarim ile hizli prototipleme iiretim teknikleri-
nin bir 6zeti olarak diizenlenmistir.

Anahtar Kelimeler: gene-yiiz protezi, dijital 6l¢ii, 3 boyutlu
yazicl

Giris

Cene-yiiz protezleri dogumsal anomaliler veya kanser
cerrahisi, travma, enfeksiyoz hastaliklar gibi sonradan
ortaya cikan sebeplerle olusan defektlerin kapatilma-
sinda kullanilan protezlerdir. Yiiz defektleri, gerekli
fonksiyonlarin karsilanmasi, daha estetik bir goriiniim
saglanmasi, yumusak ve sert doku devamliliginin sag-
lanmas1 ve hasta iizerinde olumsuz psikolojik etki ya-
ratabilecek doku kaybini telafi etmek i¢in cerrahi veya
protetik olarak tedavi edilir (1). Geometrik gereksi-
nimler ve etkilenen doku tiplerinin (kemik, kikirdak,
kas ve deri) ¢oklugu nedeniyle kraniyofasiyal defekt-
lerin tedavisi zordur (2). Yiiz protezleri goz protezleri,
kulak protezleri, burun protezleri ve orta yiiz defekt
protezleri olarak 4 ana gruba ayrilir. Son birkag on yil-
da, gogunlukla yash niifustaki artis ve yiiz dokularini
iceren kanser sagkalim oranlarindaki iyilesme nede-
niyle, yiiz protezi gerektiren hasta sayist artmigtir (3).

Abstract

This study investigates the application stages of current tech-
niques in the production of maxillofacial prostheses. The
application areas of computer-aided design and production
in dentistry have expanded considerably in recent years. The
compilation is organized as a summary of rapid prototyping
production techniques, digital impression-taking, and virtu-

al modeling and design.

Keywords: maxillofacial prosthesis, digital impression, 3d
printer

Cene-yiiz protezlerinin iiretiminde geleneksel yon-
temde defekt bolgesinden silikon veya aljinatla 6l¢ii
alinir. Elde edilen al¢1 model izerinde mum modelaj
yapilir. Mum model muflaya alinir ve silikon protez
elde edilir. Gerekirse dig boyamalarla nihai protez elde
edilir.

Geleneksel yontemlerle alinan 6lgiilerin uyguladig:
basing hastanin defekt bolgesindeki hassas yumugsak
dokular: tahris etmekte ve islem hastay1 olduk¢a ra-
hatsiz edebilmektedir. Ayrica dl¢ii maddesinin sahip
oldugu agirlik ve hastanin pozisyonu sebebiyle do-
kuda meydana gelen distorsiyonlar yanlis kayitlarin
alinmasina sebep olabilmektedir. Mum modelaj za-
man alan ve iyi el becerisi gerektiren bir tekniktir. Bu
teknikle defekt bolgesine simetrigiyle birebir, hassas
kenar uyumuna sahip protezlerin yapilmas: olduk¢a
zordur ve tecriibe gerektirmektedir.
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(e) (d)

Sekil 1. Geleneksel is akisi: (a) Defekt dlgustinin alinmasi. (b) Algi model eldesi. (c) Yapilan mum modelajin provasi.
(d) Silikon protezin provasi. (e) Dis boyamalarla nihai protezin teslimi.

Yeni teknolojilerin ve tekniklerin benimsenmesi, bu
protezlerin imalatini ve yapimini biiyiik 6l¢tide gelistir-
mistir. Cene-yiiz protezlerinin yapiminda teknolojinin
kullanilmasi, protezlerin imalatinda yer alan karmasik
adimlarin kolaylastirilmasina, protezlerin iiretim siire-
lerinin kisaltilmasina, hasta konforunun arttirilmasi-
na yardimci olmaktadir. Silikon protezlerin sinirl bir
kullanim 6mrii oldugu igin CAD/CAM
kullanmanin bir diger avantaji da bilgi-
sayar ortaminda tasarlanan protezlerin
saklanabilmesidir. Bu teknoloji ile hekim,
onceki tim adimlar gerekli olmadig1 icin
herkes icin 6nemli bir zaman tasarrufu
ile sinirsiz yeni protezi ayni sekilde elde
edebilir ve ¢ogaltabilir (4). Ancak en bii-
yiik sorun, epitez iiretiminde kullanilan
silikon 3D yazicilarin yaygin olarak bu-
lunmamasi ve hala pahali olmasidir(5).
Ayrica yazicilarda kullanilan malzemele-
rin gelisimi hala devam etmektedir. Egg-
beer ve ark., burun protezi i¢in geleneksel
ve dijital teknikleri karsilastirirken, gele-
neksel yontemle iiretilen protezin siliko-
nunun, dijital yontemle tiretilen protezin
silikonuna gore aginmaya ve yirtilmaya

karst daha direngli oldugunu bulmuglardir (6).

Bilgisayar destekli tasarimda defekt bolgesi taranir ve
sanal ortama aktarilir. Burada 3 boyutlu model elde
edilir ve bilgisayar ortaminda protez tasarimi yapilir.
Daha sonra tasarim yapilan protezler 3 boyutlu yazi-
cilarda iiretilir.

Tablo 1. Geleneksel, hibrit ve dijital
is akislarinin karsilastiriimasi
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Dijital Olgii Yontemleri

Defekt bolgesinin dijital kaydi alinirken konik 1sinli bil-
gisayarli tomografiden (CBCT), manyetik rezonanstan
(MR), fotogrametriden, lazer tarayicilardan ve yapilan-
dirilmig 151k tarayicilardan faydalanilir.

1. Konik Isinli Bilgisayarli Tomografi: X-1s1n1 kulla-
nilarak viicudun incelenen boélgesinin kesitsel goriintii-
stinii olusturmaya yonelik radyolojik teshis yontemidir.
Ag1z boslugunun ve gevresindeki sert dokularin alinan
gortntiileri ile tarama modeli elde edilebilir (7). Bu go-
riintiileme yonteminde hasta yiliksek dozda radyasyona
maruz kalmaktadir. Ayrica hastanin istirahat halindey-
ken, giilerken ve goriintiilerinin alinmasi, hastanin aldi-
&1 radyasyon miktarini ve maliyeti 6nemli 6l¢iide arttir-
maktadir.

2. Manyetik Rezonans: Doku ve yapilarin, manyetik
alan ve radyo dalgalariyla goriintiilerinin alindig1 yon-
temdir. Hasta radyasyona maruz kalmaz. Ancak pahali
ve uzun zaman gerektirir.

3. Fotogrametri: En dogru ve net dijital 6l¢iilerin alin-
masini saglayan yontemlerden biridir (7). Stereofotogra-
metri (statik) ve monoskopik fotogrametri (tasinabilir)
olmak tizere iki ¢esidi vardir. Stereofotogrametride, nes-
nenin iki farkli diizlemden fotograflanmasiyla 3 boyutlu
bir nesne olusgturulur. Mesafe, yiizey alani ve hacmin he-
saplanmasina izin verir (8). Tium gorintiiler ayn1 anda
farkli kameralar tarafindan gekilir ve kameralar farkli ag1
ve yiiksekliklerde yerlestirilir. Bu kameralar ayni anda
gekim yapan ve ii¢ boyutlu yapilandirma yazilimina sa-
hiptirler. Bir saniyeden daha kisa siirelerde ¢ekimi ger-

Sekil 2. Stereofotogrametri (12)

ceklestirirler. Ancak pahalidirlar, 6zel alan gerektirirler
ve kolayca demonte edilemezler. Ayrica cihazin her hasta
i¢in ayarlanmast i¢in zaman almaktadir (7). Monoskopik
fotogrametri tekniginde ise farkli agilarda ve yiikseklik-
lerde farkli goriintiiler yakalayan tek bir kamera kulla-
nilmaktadir (9, 10). Gibelli ve ark. taginabilir sistemlerin
sabit sistemlerden daha hizli tekrarlanabilirlige ve daha
yavas li¢ boyutlu islemeye sahip oldugunu gostermistir
(11).

4. Lazer Tarayicilar: Trigonometrik tiggenlemeye dayali
bir yontemdir. 3 boyutlu goriintiileri yeniden olusturmak
i¢in yanstyan bir lazer 151n1nin algilanmasi kullanilir (13,
14). Lazer noktasi (veya gizgisi), sensor ve lazer yayici bir
tiggen olustururlar. Tarayici, aktif sensorler kullanir ve
lazer kaynagindan bilinen bir mesafede konumlandirilir;
boylelikle lazer 15181n1n yansima agis1 hesaplanarak nok-
talarin hassas 6l¢timleri yapilir. Tarayici ile nesne arasin-
daki mesafeyi bilen tarama donanimi, nesnenin yiizeyini
haritalayabilir ve 3 boyutlu olarak kaydedebilir.

5. Yapilandirilmis Isik Tarayicilar: Lazer tarayicilar-
daki gibi trigonometrik tiggenleme kullanilir, ancak bu
yontemde taranacak yiize bir 151k deseni yansitilir. Bu
teknoloji ayn1 zamanda aktif sensérler kullanir. Bir veya
daha fazla sensor (veya kamera), 151k diizeninin seklini
gozlemler ve goriis alanindaki her nokta arasindaki me-
safeyi hesaplar. En yaygin 1g1kli tarayicilar mavi 1siktan
veya beyaz 1siktan olugur. Bununla birlikte, daha kisa bir
dalga boyu yayan ve bu nedenle yansimaya daha az egi-
limli olan mavi 151k daha dogru bir tarama sagladigin-
dan, beyaz 151kl1 tarayicilar agamali olarak kullanimdan
kaldirilmaktadir (15). Yapilandirilmig 151k tarayicilarinin
avantajlar1 arasinda hizi, dogrulugu ve tekrarlanabilirli-
i yer alir. Ancak bu tarama yontemi, ek ortam 1§1§1nin
taramay1 bozabilecegi aydinlatma kosullarina duyarlidir
(15). Reitemeier ve ark. CT ¢ekmeden yapilandirilmis
151k tarayicisi ile dijital 6l¢ti alinmasinin istemsiz hareket
eden cocuklar veya hastalar i¢in hareket artefaktina izin
verdigini belirtmislerdir (16).

Lazer tarayicilar yaklasik 30 saniye ile en uzun tarama siire-
sine sahiptirler. Statik stereofotogrametriler ise 0.03-0.09 s
ile en hizli tarama yapan cihazlardir. En pahali cihazlar lazer
tarayicilar ve statik stereofotogrametrilerdir(7).

Cene-yiiz protezinin tasarimi, agik kaynakli veya ticari ola-
rak temin edilebilen ¢ok cesitli mevcut CAD programlari ve
yazilim takimlar1 kullanilarak elde edilir. Tasarim agamasi
oncesinde hastadan elde edilen goriintiileri bilgisayar orta-
minda modellemek icin yazilimlardan faydalanilir. Defekt
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Sekil 3. Yapilandiriimis Isik Tarayicilari ve Lazer
Tarayicilar (12)

bolgesinde tasarlanacak protez i¢in de ayr1 yazilim prog-
ramlarindan faydalanilir (17).

Uretim Teknikleri

Birkag 10 yildir, 3 boyutlu yazicilarin gelisimi ile dis
hekimliginde kullanim alanlar1 genislemistir. Eklemeli
tiretim tekniklerinden olan 3 boyutlu yazic ile farkli
materyallerden degisken mekanik ve fiziksel 6zellikler-
de 3 boyutlu iiriinler ortaya ¢ikartilabilmektedir (18).

Bilgisayar destekli tasarim (CAD) yazilimlarinda mo-
delleme yapilir, 3 boyutlu yazic ile arasinda iletisimi
saglayan 3 boyutlu dilimleme yazilimlari ile yazici ara-
sinda veri aktarimi saglanir. Yazicinin katman katman,
modellemesi yapilan iiriinii 3 boyutlu nesne haline ge-
tirmesi ile tiretim siireci tamamlanmuis olur (19).

1. Segici Lazer Eritme (Selective Laser Mel-
ting-SLM): Eriyik yima modelleme, termoplastik
filamanlarin bir yap1 platformu {izerinde katman
katman biriktirilme islemidir. Polimer filaman, yar1
kat1 bir duruma 1sitilir ve 1sitilmis platform tzerinde
biriktirilir. Eritilmis malzeme, u¢ ile katmanda bilgi-
sayarda modellenmis enine kesit yolunu takip eder.
Katman tamamlandiktan sonra platform asagi, ug ise
yukar1 hareket eder ve diger katmanlarda da eritilmis
malzeme ugtan akarak tekrarlanan bu siireclerle ire-
tim tamamlamuis olur (20).

Sekil 5. Eriyik Yigma Modelleme(21)

2. Segici Lazer Sinterleme (Selective Laser Sinte-
ring-SLS): Secici lazer eritme, metalik tozlar1 eritmek
ve kaynastirmak igin yiiksek gii¢c yogunluklu lazer
kullanmak tizere tasarlanmig bir tretim teknigidir
(22). Uretim prensibi, bir veya birka¢ lazer 1sininin
neden oldugu termal enerji ile tamamen eriyen ¢ok
ince metalik toz katmanlari ile uygulanan bir platform
ile baglar. Tasarlanan modelin enine kesit alani, her
katmanda metalik tozlarin secici olarak eritilmesi ve
yeniden katilastirilmasiyla olusturulur. Platform daha
sonra algaltilir ve yeni bir toz tabakas: biriktirilerek
yeni katman olusturulur (23).

Sekil 4. 3 boyutlu yazicilarin tretiminde is akisi
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Sekil 6. Secici Lazer Eritme (24)

3. Secici Lazer Sinterleme (Selective Laser Sinte-
ring-SLS): Toz halindeki hammaddenin bir tabaka
halinde iglem tablasina yayilarak, lazer 1s1ninin yiizeye
carptig1 noktalarda olusan sicaklikla toz malzemenin
eritilmesi mantigina dayanir. Lazer 1sininin yarattig
sicaklik nedeniyle eriyen toz taneleri temas halinde ol-
dugu diger toz taneleriyle dogal olarak birlesir ve her
katmanda tekrarlanan bu islem sonrasinda parca tireti-
mi tamamlanir(25). Tozlar kat1 hal sinterleme, kimyasal
olarak indiiklenen baglama, siv1 faz sinterleme (kismi
erime) ve tam erime gibi farkli parcacik baglama meka-
nizmalariyla kaynastirilabilir(20). Yazici sistemi, bir la-
zer besleme kaynagi, tarama sistemi, silindir, toz besle-
me platformu ve bir sinterleme platformundan olusur.
Genellikle tozlar, yitksek giiglii bir lazerin etkisi altinda
molekiiler difiizyonla kaynagtirilir. ilk toz tabakast eri-
tildikten sonra sinterleme platformu bir adim agag1 ha-
reket eder ve bir sonraki toz tabakasi kaynastirilir. Sin-
terleme iglemi tamamlandiktan sonra sinterlenmemis
toz alinir ve parga platformdan ¢ikarilir(20).

Sekil 7. Segici Lazer Sinterleme (26)

4. Sterolitografi (Stereolithography-SLA): Oda si-
cakliginda sivi halde bulunan fotopolimer regine ta-
bakasinin noktasal bir morétesi (ultraviyole) lazer
isin1 vasitastyla belirli bolgelerinin kiirlestirilmesi
prensibine dayanir ve katman katman tekrar edilir
(25). Katmanin kalinligy, 151k kaynaginin enerjisi ve
maruz kalma siiresi ile kontrol edilir (20). Fotopoli-
merizasyon, onceden var olan makromolekiillerin
foto-capraz baglanmasiyla sonuglanan bir zincir poli-
merizasyon siirecini ilerletmek i¢in 131k 1s1nlarini kul-
lanan bir teknigi ifade eder (27).

Sekil 8. Sterolitografi(26)

5. Multijet (Material Jetting-Polyjet): Bir yazici bas-
liginin ultraviyole (UV) 151k uygulamasindan sonra
sertlesen 1513a duyarli sivi malzeme (akrilik) damla-
ciklar1 dagitarak katman katman bir model olustur-
dugu sistemdir (28). Juneja ve ark. iiretim tekniklerini
kiyasladiklar: bir ¢aligmada 3B iiretilen modellerin
boyutsal 6l¢limlerinde hata egilimleri PolyJet<SLA<S-
LS<FDM seklinde goriiliirken, bu modellerin 3B iire-
tilmesi sirasinda olugan maliyet ise FDM<PolyJet<S-
LA<SLS seklinde goriillmistiir (29).

Sekil 9. Multijet (30)
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6. DLP (Digital Light Processing): Stereolitografinin
lazerin optik yolunda tarama ihtiyacini ortadan kaldi-
ran ve boylece tek bir pozda tam bir katman olusturma-
ya izin veren bir dijital mikro ayna cihazi (DMD) dahil
edilerek modifiye edilmis halidir (31). Lazer tabanli SLA
yazicilarla karsilastirildiginda, DLP yazicilar daha hizly,
daha verimli ve ¢ok ¢esitli dalga boylarinda ¢alismaya
izin verir. Uretim i¢in ¢ok az miktarda regine kullanma
esnekligi sunmayan lazer tabanli SLA yazicilarin aksine,
DLP yazicilar Ozellestirilmis regine rezervuarlarina ve
kiigiik hacimlerde foto reaktif polimerlere uyarlanabilir
(32).

Sonug ve Oneriler

Yiiz defektlerinin rehabilite edilmesi, hastalarda kaybo-
lan fonksiyon ve psikolojinin yeniden kazandirilmas:
icin 6nem arz etmektedir. Geleneksel is akisinda siire¢
uzamakta hem hasta hem de hekim i¢in tekrar eden se-
anslar yorucu olmaktadir. Tam veya hibrit dijital is akist
ile tekrar eden seanslarin azaltilmasi ve tekrar edilebilen
tiretimler ile kabul edilebilir epitezlerin tiretimi hedef-
lenmektedir. Dijital is akisinin yayginlasmasi ile, insan
kaynakli hatalar ortadan kalkacak, defekt bolgelerine
uyumu ve estetigi daha iyi olan protezler tiretilecektir.

Received/Gelig Tarihi: 28.03.2023
Accepted/Kabul Tarihi: 23.05.2023

Kaynaklar

1. Diken Tiirksayar AA, Saglam SA, Bulut AC. Retention systems used in
maxillofacial prostheses: A review. Niger J Clin Pract. 2019;22(12):1629-
34. doi: 10.4103/njcp.njcp_92_19. PubMed PMID: 31793467.

2. Nyberg EL, Farris AL, Hung BP, Dias M, Garcia JR, Dorafshar AH, et al.
3D-Printing Technologies for Craniofacial Rehabilitation, Reconstruction,
and Regeneration. Annals of Biomedical Engineering. 2017;45(1):45-57.
doi: 10.1007/5s10439-016-1668-5.

3. Tetteh S, Bibb RJ, Martin S]. Maxillofacial prostheses challenges in resource
constrained regions. Disabil Rehabil. 2019;41(3):348-56. Epub 20171024.
doi: 10.1080/09638288.2017.1390697. PubMed PMID: 29065718.

4. Bachelet JT, Jouan R, Prade V, Francisco C, Jaby P, Gleizal A. Pla-
ce of 3D printing in facial epithesis. J Stomatol Oral Maxillofac Surg.
2017;118(4):224-7. Epub 20170619. doi: 10.1016/j.jormas.2017.05.008.
PubMed PMID: 28642185.

5. Egelhoff K, Idzi P, Bargiel ], Wyszynska-Pawelec G, Zapala ], Gontarz M.
Implementation of Cone Beam Computed Tomography, Digital Sculpting

and Three-Dimensional Printing in Facial Epithesis&mdash;A Technical

10.

12.

13.

14.

15.

16.

Note. Applied Sciences. 2022;12(23):11974. PubMed PMID: doi:10.3390/
app122311974.

Eggbeer D, Bibb R, Evans P, Ji L. Evaluation of direct and indirect ad-
ditive manufacture of maxillofacial prostheses. Proc Inst Mech Eng H.
2012;226(9):718-28. doi: 10.1177/0954411912451826. PubMed PMID:
23025173.

Antonacci D, Caponio VCA, Troiano G, Pompeo MG, Gianfreda F, Canul-
lo L. Facial scanning technologies in the era of digital workflow: A syste-
matic review and network meta-analysis. ] Prosthodont Res. 2022. Epub

20220903. doi: 10.2186/jpr.JPR_D_22_00107. PubMed PMID: 36058870.

Hong C, Choi K, Kachroo Y, Kwon T, Nguyen A, McComb R, et al. Evalua-
tion of the 3dMDface system as a tool for soft tissue analysis. Orthodontics
& Craniofacial Research. 2017;20(S1):119-24. doi: https://doi.org/10.1111/

ocr.12178.

Kim AJ, Gu D, Chandiramani R, Linjawi I, Deutsch ICK, Allareddy V, et
al. Accuracy and reliability of digital craniofacial measurements using a
small-format, handheld 3D camera. Orthod Craniofac Res. 2018. Epub
20180604. doi: 10.1111/0cr.12228. PubMed PMID: 29863289.

Camison L, Bykowski M, Lee WW, Carlson JC, Roosenboom J, Golds-
tein JA, et al. Validation of the Vectra H1 portable three-dimensional
photogrammetry system for facial imaging. Int ] Oral Maxillofac Surg.
2018;47(3):403-10. Epub 20170914. doi: 10.1016/j.ijom.2017.08.008. Pub-
Med PMID: 28919165; PubMed Central PMCID: PMC5803347.

Gibelli D, Pucciarelli V, Cappella A, Dolci C, Sforza C. Are Portable Stere-
ophotogrammetric Devices Reliable in Facial Imaging? A Validation Study
of VECTRA H1 Device. ] Oral Maxillofac Surg. 2018;76(8):1772-84. Epub
20180131. doi: 10.1016/j.joms.2018.01.021. PubMed PMID: 29458028.

Mai HN, Lee DH. Effects of Artificial Extraoral Markers on Accuracy of
Three-Dimensional Dentofacial Image Integration: Smartphone Face Scan
versus Stereophotogrammetry. J Pers Med. 2022;12(3). Epub 20220318.
doi: 10.3390/jpm12030490. PubMed PMID: 35330489; PubMed Central
PMCID: PMC8951552.

Joe PS, Ito Y, Shih AM, Oestenstad RK, Lungu CT. Comparison of a Novel
Surface Laser Scanning Anthropometric Technique to Traditional Metho-
ds for Facial Parameter Measurements. Journal of Occupational and Envi-

ronmental Hygiene. 2012;9(2):81-8. doi: 10.1080/15459624.2011.640557.

Kovacs L, Zimmermann A, Brockmann G, Giihring M, Baurecht H, Pa-
padopulos NA, et al. Three-dimensional recording of the human face
with a 3D laser scanner. ] Plast Reconstr Aesthet Surg. 2006;59(11):1193-
202. Epub 20060309. doi: 10.1016/j.bjps.2005.10.025. PubMed PMID:
17046629.

Lee JD, Nguyen O, Lin Y-C, Luu D, Kim S, Amini A, et al. Facial Scanners
in Dentistry: An Overview. Prosthesis. 2022;4(4):664-78. PubMed PMID:
doi:10.3390/prosthesis4040053.

Coward TJ, Watson RM, Wilkinson IC. Fabrication of a wax ear by ra-
pid-process modeling using stereolithography. Int ] Prosthodont.

1999;12(1):20-7. PubMed PMID: 10196824.

Volume 4 Issue 3 | http://jms.yeniyuzyil.edu.tr | Journal of Medical Sciences 108


http://jms.yeniyuzyil.edu.tr

Journal of Medical Sciences

Derleme / Review

17.

18.

19.

20.

Cristache CM, Tudor I, Moraru L, Cristache G, Lanza A, Burlibasa M.
Digital Workflow in Maxillofacial Prosthodontics—An Update on Defe-
ct Data Acquisition, Editing and Design Using Open-Source and Com-
mercial Available Software. Applied Sciences. 2021;11(3):973. PubMed
PMID: doi:10.3390/app11030973.

Bangeas P, Drevelegas K, Agorastou C, Tzounis L, Chorti A, Paramy-
thiotis D, et al. Three-dimensional printing as an educational tool in

colorectal surgery. FBE. 2019;11(1):29-37. doi: 10.2741/e844.

Shahrubudin N, Lee TC, Ramlan R. An Overview on 3D Printing
Technology: Technological, Materials, and Applications. Proce-
dia Manufacturing. 2019;35:1286-96. doi: https://doi.org/10.1016/j.

promfg.2019.06.089.

Kafle A, Luis E, Silwal R, Pan HM, Shrestha PL, Bastola AK. 3D/4D
Printing of Polymers: Fused Deposition Modelling (FDM), Selective
Laser Sintering (SLS), and Stereolithography (SLA). Polymers (Basel).
2021;13(18). Epub 20210915. doi: 10.3390/polym13183101. PubMed
PMID: 34578002; PubMed Central PMCID: PMC8470301.

21.https://www.Iboro.ac.uk/research/amrg/about/the7categoriesofadditivema-

22.

23.

24.

25.

nufacturing/materialextrusion/.

Yap CY, Chua CK, Dong ZL, Liu ZH, Zhang DQ, Loh LE, et al. Review
of selective laser melting: Materials and applications. Applied Physics
Reviews. 2015;2(4):041101. doi: 10.1063/1.4935926.

Song X, Zhai W, Huang R, Fu ], Fu MW, Li F. Metal-based 3D-printed
micro parts & structures. 2022.

SLM - SELECTIVE LASER MELTING. https://www.materflow.com/en/

slm-selective-laser-melting-2/.

Sun J, Zhang FQ. The application of rapid prototyping in prosthodontics.
J Prosthodont. 2012;21(8):641-4. Epub 20120723. doi: 10.1111/j.1532-
849X.2012.00888.x. PubMed PMID: 22823471.

26.

27.

28.

29.

30.

31.

32.

www.ligcreate.com.

Bagheri A, Jin J. Photopolymerization in 3D Printing. ACS Applied
Polymer Materials. 2019;1(4):593-611. doi: 10.1021/acsapm.8b00165.

Msallem B, Sharma N, Cao S, Halbeisen FS, Zeilhofer HE, Thieringer
FM. Evaluation of the Dimensional Accuracy of 3D-Printed Anato-
mical Mandibular Models Using FFE, SLA, SLS, MJ, and BJ Printing
Technology. J Clin Med. 2020;9(3). Epub 20200317. doi: 10.3390/
jem9030817. PubMed PMID: 32192099; PubMed Central PMCID:
PMC7141211.

Juneja M, Chawla J, Dhingra G, Bansal I, Sharma S, Goyal P, et al.
Analysis of additive manufacturing techniques used for maxillofa-
cial corrective surgeries. Proceedings of the Institution of Mechani-
cal Engineers, Part C: Journal of Mechanical Engineering Science.

2022;236(14):7864-75. doi: 10.1177/09544062221081992.

Udroiu R, Braga I. Polyjet technology applications for rapid tooling.
MATEC Web of Conferences. 2017;112:03011. doi: 10.1051/matec-
conf/201711203011.

Lu Y, Mapili G, Suhali G, Chen S, Roy K. A digital micro-mirror
device-based system for the microfabrication of complex, spatial-
ly patterned tissue engineering scaffolds. ] Biomed Mater Res A.
PubMed PMID:

2006;77(2):396-405.  doi: 10.1002/jbm.a.30601.

16444679.

Kadry H, Wadnap S, Xu C, Ahsan E. Digital light processing (DLP)
3D-printing technology and photoreactive polymers in fabrication of
modified-release tablets. European Journal of Pharmaceutical Scien-

ces. 2019;135:60-7. doi: https://doi.org/10.1016/j.ejps.2019.05.008.

109 Journal of Medical Sciences | http:/jms.yeniyuzyil.edu.tr| Volume 4 Issue 3


http://jms.yeniyuzyil.edu.tr

I Journal of Medical Sciences 2023, 4(3) 110-116

Arastirma Makalesi / Research Article

https://doi.org/10.46629/JMS.2023.125

The Mathematical Outcome of The IVF,
Including Early Cleavage

IVF Sonuglarnin, Erken Klivaj'i da iceren Matematiksel Sonuglar

Simge OR', Pelin OCAL2, Nurten DAYIOGLU? and Tiilay IREZ3

S0: 0000-0002-4607-7199 PO: 0000-0002-7531-5942 ND: 0000-0002-4598-4678 TI: 0000-0001-8272-4931

"Yildiz Technical University, Department of statistics, Istanbul, Turkiye
2 |stanbul University, Cerrahpasa Medical Faculty, Department of Gynecolgy & Obstetrics, Istanbul, Ttirkiye

3Istanbul Yeni Yuzyil University Medical Faculty Istanbul, Ttrkiye

Abstract

Aim: In this manuscript, the examination of independent fac-
tors for the success of IVF (In Vitro Fertilization) was aimed
to be conducted.

Material and Methods: Hormones, including Anti-Mullerian
Hormone (AMH), Follicle Stimulating Hormone(FSH), the
growth stages of the oocyte that turns into an embryo (total
fertilized oocyte, early cleavage, etc.), the medical adjustments
were included. Our dependent factor, the success of fertiliza-
tion, was categorized into two groups; in other words, binary
logistic regression for pregnancy success was examined.
Results: For the statistical significance of our study, Omnibus
Tests of Model Coefficients (p-value=0,008) and Hosmer and
Lemeshow tests (p-value=0,462) were conducted. Our model
was successful through statistical meaningfulness. With a Chi-
Square test with a p-value of close to zero, women's age groups
were proven different for groups below and over the age of 35
for InVitro Fertilization (IVF)

Discussion and conclusion: Study shows Early Segmentation
increases the chances of pregnancy; In contrast, the woman's
age and FSH reduce the likelihood of pregnancy.

Keywords: IVE FSH, early cleavage, binary logistic regression,
odds values.

INTRODUCTION

The importance of the age of the recipients and the FSH levels
has been widely known during the years of the IVF process
(1). In order to reduce multiple birth rates without reducing
overall birth rates, it has been shown that human embryos
that complete the first mitotic division within 25-27 hours
after fertilization in the process of selecting the most suitable
embryos for transfer yield higher pregnancy and implanta-
tion rates (2). The method of transferring blastocysts has also
brought to attention the critical role of the 2-blastomere stage
in the early hours of the process. Our research has studied this

Oz

Amag: Bu arastirmada IVF (In Vitro Fertilizasyon) basa-
ris1 i¢in bagimsiz faktorlerin incelenmesi amaglanmustir.
Gere¢ ve Yontem: Anti-Mullerian Hormon (AMH), Fo-
likiil Uyarict Hormon (FSH) gibi hormonlar, embriyoya
doniisen oositin bilylime asamalari (total dollenmis oosit,
erken boliinme vb.), tibbi ayarlamalar dahil edildi. Bagim-
I1 faktoriimiiz olan déllenme bagarisi ve gebelik iki gruba
ayrildy; diger bir deyisle gebelik basarisi igin ikili lojistik
regresyon incelendi.

Bulgular: Caligmamizin istatistiksel anlamlilig1 i¢in Mo-
del Katsayilarinin Omnibus Testleri (p-degeri=0,008) ve
Hosmer ve Lemeshow testleri (p-degeri=0,462) yapildi.
Modelimiz istatistiksel anlamlilik yoluyla basarili oldu.P
degeri sifira yakin Ki-Kare testi ile Tiip Bebek (Tiip Bebek)
i¢in 35 yas alt1 ve Gistii kadinlarin yas gruplarina gore farkli
oldugu kanitlandi.

Tartisma ve Sonug: Calismamiz sonuglarina gore , erken
segmentasyon gebelik sansini artirmakta; buna kargilik
kadinin yas1 ve bazal serum FSH diizeyi gebelik olasiligini
azaltmaktadir.

Anahtar Kelimeler: IVE, FSH, erken béliinme, ikili lojis-
tik regresyon, olasilik degerleri.

fact with the predictor “Early Cleavage” . In 2023, Van Mar-
ion et al. (2023) wanted to develop a TLM prediction model
that could predict pregnancy chances, including early cleav-
age data, after both single and double embryo transter (SET
and DET) (3). The researchers' work demonstrated that the
application of the EU statistical model is a novel approach to
develop a TLM prediction model. The researchers suggested
in this study that it could aid in embryo selection and deci-
sion making for SET or DET, with further development and
validation in clinical practice (3).

R.A. Fisher’s revolutionary studies in 1908 and 1915 intro-
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duced the idea of Degrees of Freedom and the distribution
of correlation coefficients (4). In assessing the Distribution of
Degrees of Freedom and Correlation Coefficients, Guyatt and
colleagues examined known problems and combinations of
observations to generalize least squares theory; the number of
observations and the unknown factors included serve as di-
visors (5,6). These articles were used to estimate the Standard
Errors of the datasets in our study (1).

Evaluations on IVE Dodson et al. it is one of the first studies
conducted in 1957 (6). Both of these research areas are ex-
plored in the same article: Duran et al. In 1998 he published
an article on both, including IVF and logistic regression (7).

Cai et al. investigated a possible positive correlation between
GDM (gestational diabetes) and IVF risk factors of Body
Mass Index (BMI)(8).

In our study, we investigated the hormones that are effective
in the IVF process, including antimullerian hormone (AMH)
and follicle stimulating hormone (FSH). Lekamge et al. ex-
plains the difference between low and high AMH levels below
8 pmol/l (9). Thus, they found a positive correlation between
the two predictors.

And oocytes-specific factors include antral follicle count
(AFC), early division (EC), and embryo development stage.
The early cleavage effect of the oocyte has an important place
in our study; The results reported by Bos-Mikich et al. are as
we have found, as previously reported in various studies; in-
dicates that early division of oocytes increases pregnancy rates
(10). In our study, we aimed to develop a mathematical mod-
el using these parameters.

MATERIAL and METHOD

The data in this study consists of 458 patients followed up
except for Tese/microtese cases who received ART treatment
in Istanbul University Cerrahpasa Medical Faculty Hospital
IVF Laboratory between October 2010 and December 2012.
In addition to the development data of the embryos of these
cases, basal FSH, LH, E2, PRL values, AMH and TSH values
on the 3rd day of menstruation, E2 and LH values on the
day of HCG injection, oocyte count, 2PN number, sperm
parameters of the spouses and pregnancy rates were analyz-
ed. Azoospermic cases diagnosed with male infertility were
excluded from the study.

Ovarian Stimulation

For ovarian stimulation, from the second day of menstru-
ation, 150-225 IU of follicle-stimulating hormone (rFSH;
Gonal-F*; Merck Serono, Turkey) was applied according to
the age and weight of the woman. When the primary folli-
cle reached a 12-13 mm diameter, 0.25 mg daily of gonad-
otropin-releasing hormone (GnRH) antagonist (Cetrotide®;
Merck Serono, Turkey) was started. Follicle maturation was
achieved with 250 ug of recombinant human chorionic gon-
adotropin (r-hCG; Ovitrelle®; Merck Serono, Switzerland)
when two or more follicles reached 18 mm in diameter.
OPU was performed 36 hours after injection. To support the
luteal phase after ET, 100 mg of progesterone (Progynex™;
Farmako-Kogak, Turkey) was administered intramuscular-
ly for 12 days. Intravaginal progesterone gel was applied 12
days after implantation (Crinone® 8%; Merck Serono, Swit-
zerland). Serum B-hCG was measured 14 and 16 days after
the OPU procedure, and early pregnancy was monitored by

Table 1: Means and standard deviations in the study group.

n Mean  Std. Deviation Minimum Maximum
AMH 314 3,42 2,78 0,01 16,70
FSH 410 6,72 3,26 0,10 28,30
Total oocyte 424 8,46 5,25 1,00 34,00
Polar body (normal) 415 5,71 4,05 0,00 23,00
ZP (normal) 415 6,23 4,26 0,00 30,00
Oocyte dimention (normal) 415 6,15 4,03 0,00 23,00
Total fertilization oocyte 410 3,93 3,02 0,00 20,00
Blastomere (2nd day-2) 256 2,07 1,40 0,00 9,00
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Table 2: Age and early cleavage frequencies

Frequency Percent
<=35 362 82,3
Age >35 78 17,7
Mean  Std. 31,81+ 4,91 (440)
eviation
No 304 79,0
Early cleavage (n=385) Yes 81 210

transvaginal ultrasound at the seventh week. Clinical preg-
nancy was defined by fetal heartbeat seen on transvaginal
ultrasound. Progesterone treatment was continued until the
tenth week of pregnancy.

With Binary Logistic Regression, the patients’ state of preg-
nancy were divided into two groups; pregnant is shown by 1
and non-pregnant by 0.

Basal hormone values (AMH, LH, FSH, HCG included) and
fertilized oocyte through the stages of blastomere (varying
from 2-cell-blastomere to 8 cells) to the transferred embryo
(from the first hours to the 4" day) were examined. Embry-
os development includes the early stages; oocytes’ condition
through the stages of fertilization, including the GV (Germi-
nal Vesicle), Metaphases 1 and 2 and degenerated oocytes
also take place in the study:.

Later forms Transferred Embryo are examined as; Morula,
Compact morula and Blastokist and finally pregnancy.

Moreover, The main components of the fertilizated oocyte

have an important place in the outcome. From this aspect
we see the the quality of these components; oocyte granula-
tion, refractery body(RB), cytoplasm thickness , polar body
(PB) fragmentation and sizes, zona pellucida (ZP) thickness
and the size of oocytes’ are also used to form a mathematical
formula using Binary Logistic Regression.

Finally our dependent Pregnancy was turned into a formula
starting from the oocyte.

Statistical Analysis

The results are obtained using SPSSs PASW Statistics Ver-
sion 18. The effect of Age, AMH, FSH, Total oocyte, Polar
body (normal), ZP (normal), Oocyte dimention (normal),
Total fertilized oocyte, Blastomere (2" day-2) and early
cleavage variables on conception status Logistic Regression
(stepwise) were analyzed by analysis. Logistic Regression
Analysis was applied because the conception status is a bi-
nary variable. The analysis modeled age, early cleavage and

Table 3: Omnibus Tests of Model Coefficients

Chi-square df Sig.
Step 24,007 10 0,008
Step 1 Block 24,007 10 0,008
Model 24,007 10 0,008

H,: The model is not significantly effective for the combined effect of factors on the outcome

variable.

H,: The model is significantly effective for the combined effect of factors on the outcome variable.
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Table 4: Hosmer and Lemeshow Test

Step Chi-square df Sig.

1 7,714 8 0,462

FSH variables in step 3; left other variables out of the model.

The Logit Conversion

As neither the extremes do not follow a linear trend nor the
errors are normally distributed in constant across the entire
range of data, applying the logit conversion to the dependent
variable by using logistic regression solves these problems that
exist in linear regression. The simple formulation of logit con-
version for this method (logistic regression) is as follows:

logit(Y)=natural log (odds)=In rt/(1-m)=0+{x
n=Probability(Y = outcome of interest |

X =x,a specific value of X)=e/ (a+Py)/(1+e M (a+Px) )

where 1is the probability of the outcome of interest or “event;’
such as FSH value , a is the Y intercept, P is the regression

coefficient, and e = 2.71828 is the base of the system of natural
logarithms (11,12).

RESULTS

Table 1 demographic values of the study group shows. Table 2
includes age and early cleavage frequencies.

The probability or Odds of the combination of the independ-
ent variables were checked for statistical effectiveness by the
Omnibus Test of Models” Coefficients (p-value=0,008) and
the Hosmer and Lemeshow Test (p-value=0,462). The results
of both tests show our model is statistically effective (Table 3
and Table 4 ).

Because we have come to the block with the predictor vari-
ables in one step from the beginning in our stepwise model,
we reach three same values; including the Block 1 model
with the p-value of 0,008. So we reject the null hypothesis for
0,05 significance level.

The Hosmer and Lemeshow Test is the commonly used
measure of goodness-of-fit and therefore is a chi-square
based test. Our model, with the p-value=0,462. Finally, we
can state that the result of this test shows good fit.

AMH, Total oocyte, Polar body (normal), ZP (normal), Oo-
cyte dimension (normal), and Total fertilized oocyte averag-
es for the young group are high and the FSH average is low. It
is statistically significant (p<0.01)(Figure 1).

Total oocyte, Polar body (normal), BP (normal), Oocyte size
(normal), Total fertilized oocyte averages are high in early cleav-
age embryos. It is statistically significant (p<0.01) (Figure 2).
AMH, Total oocyte, Polar body (normal), ZP (normal), Oo-
cyte diameter (normal), Total fertilized oocyte averages of
the pregnant group were high, and the FSH average was low.
It is statistically significant (p<0.01)(Figure 3).

Those younger than 36 are 6.14 times more likely to become
pregnant than older women. Early cleavage status is 3.02
times more likely to conceive; A decrease in FSH value by
one unit increases this probability by 1.24 times (Table 5).
Table 6 shows the evaluation of the age factor with the chi
square test.

Table 7 shows the variables that determine the probability of
pregnancy (negative/positive).

The predictor variables FSH (Follicule Stimulating Hor-
mone) and Women age effect the outcome (pregnancy)
negatively with the small p-values (p=0,027 and p=0,032
respectively.) and negative B values.

Whereas, EC (early cleavage) changes the same way with
pregnancy with the p-value of 0,28.

Table 5: Variables affecting the conception process (Logistic Regression)

95% Cl.for OR

Odds

B S.E Wald df Sig. Ratio
(OR) Lower Upper
Age <=35 - >35) 1,816 0,771 5,546 1 0,019 6,149 1,356 27,879
Early cleavage (No - Yes) 1,107 0,484 5,227 1 0,022 3,024 1,171 7,808
FSH 0,216 0,107 4,082 1 0,043 1,241 1,006 1,530
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Table 6: Chi-Square Test, Age factor in IVF.

G i
Pearson Chi-Square 14,2952 1 0,000
Continuity Correction® 13,34 1 0,000
Likelihood Ratio 16,116 1 0,000
Fisher's Exact Test 0,000 0,000
Linear-by-Linear Association 14,264 1 0,000
N of Valid Cases 458

a: 0 cells (,0%) have expected count less than 5. The minimum expected count is 26,72.

b: Computed only for a 2x2 table.
H,: Women at and below the age of 35 do not show a statistically effective difference with the women over the age of 35.
H,: Women at and below the age of 35 show a statistically effective difference with the women over the age of 35.

As the p-value is below 0,05; the null hypothesis (H,) is rejected. There is a significant difference between women
with ages at and below age of 35 and over the age of 35 by the means of pregnancy with IVF.

DISCUSSION
According to the present studies, one of the reasons that

during the early menstrual phase leads to this result (14). Age
also plays an essential role in this circle; FSH rises several years

higher FSH levels occur is younger age. Interestingly, suf-
ficient FSH values that take place lead to younger wom-
en having increased quality oocytes and implanting after
fertilization. Therefore, the age of women in the medical
treatment of IVF and embryo parameters are two of the
few critical reasons for IVF success (13).

In women, the Luteinizing hormone rises after the basal folli-
cle number occurs. In the ovulation circle, rising serum FSH

8,89
9,00 -
8,00 -
7,00 -
6,00 -
5,00 -
4,00 -
3,00 -
2,00 -
1,00 -
0,00 -

7,68

6,53 6356,08

3,70 3,93

2,19

6,67

before LH and more than a decade before menopause (15).

Another study evaluated IVF stimulation parameters and
found more than 30 predictors of live births (16). Among
these predictors, the rate of blastocyst development, the total
amount of gonadotropins administered, and the number of
eight-cell embryos were most correlated with live births. As
expected, the diminished ovarian reserve was negatively asso-
ciated with live births.

6,48
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Figure 1: Averages and comparison according to age groups
(Independent samples t Test). (Bold means are values that are
statistically different.)
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Figure 2: Means and comparison according to patient groups with or without early division
(Independent samples t-Test). (Bold means are values that are statistically different.)
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Figure 3: Means and comparison according to pregnant and non-pregnant patient groups
(Independent samples t Test). (Bold means are values that are statistically different.)

Our study also proves that early cleavage indicates a high-

Table 7: Predictors' ratios with pregnancy er chance of pregnancy and is a strong indicator of embryo

Inverse ratio

competence. Therefore, two blastomeres on the 25 to 27%

Right ratio hour should be considered a sign of a successful IVF process,;

Women age AMH whereas only two blastomeres on the second-day point to a
FsH Polarbody normal lower possibility of pregnancy, as we see the result in our study:
This fact can also be seen in the studies of Fenwick et al. (17).
Total oocyte Total fertilizated oocyte . . .
The recent studies vary from the importance of fibroids to
ZP normal Early cleavage the application on women with blastocyst transfer with rand-
Oocyte dimention normal omized trials (18’19’20)‘
2nd day 2 blastomere In this study; we included the factors predicting IVF success;

for example, ovarian reserve and FSH levels may be low in
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older women (21,22). This can vary depending on the two factors
we're talking about here. False hopes for pregnancy are a critical
process from start to finish.

The determinants that may affect women with high FSH levels
for alive birth should be thoroughly studied; Counseling is an op-
tion that can help. Counseling should include additional informa-
tion about the IVF process and important determining variables.
In addition, donor-oocyte or adoption options or need should be
considered.
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Abstract

Aim: The COVID-19 pandemic affected not only the working
dental staff but also dental and orthodontic patients in many
ways like psychological distress and not attending scheduled
appointments due to anxiety. Reduced adherence to orthodon-
tic appointments is known to be one of the main causes of failed
treatment. This study aimed to evaluate the differences in the
psychological wellbeing of general dental patients and ortho-
dontic-patients during the COVID-19-pandemic regarding their
treatment progress.

Material and Methods: This cross-sectional study involved 200
patients. The sample was divided into two groups of 100 as gen-
eral dental and orthodontic patients respectively. Two forms of a
previously prepared questionnaire containing the Kessler Psycho-
logical Distress Scale (K10) were given to the patients.

Results: Seventy-six percent of the total sample felt anxious about
isolation during COVID-19 pandemic. Anxiety and depression
levels in general dental patients were statistically significantly
higher than orthodontic patients. Besides, 40% of orthodontic
patients feared that their treatment duration will elongate and
35% were agreed that teeth movement is affected negatively dur-
ing the quarantine.

Conclusion: The quarantine showed to have an impact on the
appointment adherence and patients’ anxiety regarding their
treatment. Patients fear getting infected or infecting their relatives
by their routine dental appointments. Orthodontic patients were
more concerned than general dental patients about the possible
negative effect of the pandemic on their treatment. As orthodon-
tic treatment is a long-term treatment with routine appointments,
to reduce anxiety levels of these patients; routine tele-orthodontic
appointments could be a solution for non-emergent cases.

Keywords: COVID-19, orthodontics, surveys, psychological
distress

Oz

Amag: COVID-19 pandemisi sadece ¢alisan dis hekimlerini
degil, hastalar1 da psikolojik kaygi nedeniyle randevularina gide-
meme yoniinde etkilemistir. Ortodontik randevulara devamlih-
&mn aksamasi, basarisiz tedavilerin ana nedenlerinden biri olarak
bilinmektedir. Bu ¢alisma, genel dis hekimligi hastalarmm ve
ortodonti hastalarmm COVID-19 salgmi sirasinda tedavi ilerle-
melerine iliskin psikolojik iyi oluslarindaki farkliliklar1 degerlen-
dirmeyi amaglamaktadur.

Gereg ve Yontem: Bu kesitsel ¢alisma 200 hastay: icermektedir.
Orneklem, sirasiyla genel dis hekimligi ve ortodonti hastalar:
olmak tizere yiizer kisilik iki gruba ayrilmustir. Hastalara Kessler
Psikolojik Stkinti Olgegini (K10) iceren énceden hazirlanmug
olan iki anket formu doldurtulmustur.

Bulgular: Toplam 6rneklemin yiizde yetmis altis, COVID-19
salgmni sirasinda izolasyon konusunda endiseli hissetmistir. Genel
dis hekimligi hastalarinda anksiyete ve depresyon diizeyleri, or-
todontik hastalardan istatistiksel olarak anlamli derecede yiiksek
bulunmustur. Ayrica ortodonti hastalarmin %40'1 tedavi siireleri-
nin uzayacagmdan korkarken, %35 karantina siiresince dis ha-
reketlerinin olumsuz etkilendigi konusunda hemfikir olduklart
tespit edilmistir.

Sonug: Karantinanimn, randevu devamliligy ve hastalarin tedavi-
lerine iliskin kaygilar tizerinde etkisi oldugu gozlenmistir. Cogu
hasta, rutin dis randevular: sirasinda enfekte olmaktan veya akra-
balarina virus bulagtirmaktan korkmaktadir. Ortodonti hastalari,
pandeminin tedavileri tizerindeki olas1 olumsuz etkisi konusunda
genel dis hekimligi hastalarma gore daha fazla endiselidir. Orto-
dontik tedavi rutin randevularla uzun siireli bir tedavi oldugundan
bu hastalarin kayg diizeylerini azaltmak i¢in rutin tele-ortodontik
randevular acil olmayan durumlar i¢in bir ¢6ziim olabilir.

Anahtar Kelimeler: COVID-19, ortodonti, anket, psikolojik
stres
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INTRODUCTION

Extreme Coronavirus 2 (SARS-CoV-2), present-
ly equipped for causing COVID-2019 (COVID-19)
worldwide, started in Wuhan, China, toward the finish
0£2019. On January 30, 2020, the World Health Organ-
ization (WHO) hailed this as a pandemic. Patients with
confirmed coronavirus disease 2019 presented symp-
toms including fever, cough, sneezing, vomiting, gen-
eral weakness, and severe pneumonia (1). All experts
globally still plan and implement infection prevention
measures to further spread the infection and help fight
pandemics (2).

A significant proportion of countries have adopted
SARS-CoV-2 containment and infection containment
methodologies, including organizing infection tests,
excellent social isolation, restricted segregation, and
observation of the most vulnerable populations. The
measures taken are generally managed by the official
WHO sites, contingent upon the number of cases in
every nation (1).

Many previous studies reported high cross-transmis-
sion rates of COVID-19 among healthcare workers.
According to the literature, the risk of cross-infection
between patients and dentists is high (3). Since the
incubation period of this disease ranges from 14 days
to 24 days, during this latency period, the virus is still
highly infectious. According to a previous study, aerosol
formation is a confirmed transmission route in dental
clinics (4). Many patients visit the orthodontic clinic
during the day, which requires very serious application
of infection control measures for SARS-CoV-2. The
COVID-19 pandemic has several consequences (5),
including family reunification, closure of schools, asso-
ciations, and government offices, and changes in work
plans that create an incredible fear of the dark. Ques-
tionable or even inaccurate information on disease be-
havior, geographic distribution, pollutant levels, and ac-
tual mortality rates have exacerbated the weakness and
fears of the population (5). Today, dentists, as a rule,
cannot provide dental care regularly but are limited to
service only in emergencies and crises in areas at high
risk of COVID-19 transmission (6). Little attention is
paid to the propensities and concerns of orthodontic
patients, which are associated with the effects of the
pandemic and social fragmentation, as scheduled hours
are associated with longer treatment periods (7).

This article aims to examine the consequences of epi-
demiological isolation and quarantine on orthodontic
and dental appointments and to measure the anxie-
ty levels experienced by the patients regarding their
treatment duration and outcomes.

MATERIALS and METHODS

This research follows the principles of the World
Medical Association (WMA) Declaration of Helsin-
ki. Before starting the procedures, ethical committee
approval (approval no: 2020/ 10-517) is received from
Istanbul Yeni Yuzyil University Ethical Committee for
Health Science Researches. Informed consent is ob-
tained from all volunteers who filled in the surveys.

Power analysis (G*power 3) calculation was used and
based on expecting a moderate level of correlation for
the survey. The power analysis showed that a mini-
mum of 197 responses is required to represent the ac-
tive patients. The sample for this cross-sectional study
comprised 200 attendants with an age rate between
17-47 years (Table 1). The total sample is divided into
two groups: a control group of 100 patients visiting
Istanbul Yeni Yuzyil University Dental Hospital for
general dental treatments and a study group of 100
patients visiting the orthodontic department of the
same hospital.

The inclusion criteria for this study included patients
aged 17 years old or above, presenting good general
and oral health, undergoing active dental or ortho-
dontic treatment during the pandemic, and agreeing
to participate in the survey. While the exclusion cri-
teria included, patients younger than 17 years old and
patients cut off their treatment before the COVID-19
pandemic. Two forms of previously prepared sur-
veys composed of questions about how the patients
feel about the pandemic and how anxious they were
about their oral health and dental treatment plan were
prepared and given to the patients as; a) Structure A
for the overall dental patients, including demograph-
ics and COVID-19 related epidemical data concern-
ing their dental treatment, and b) structure B for the
orthodontic patients including demographics and
COVID-19 related epidemical data and orthodontic
situation of the patients. The two structures incorpo-
rated the Kessler Psychological Distress Scale (K10),
widely accepted as an authenticated clinical index of
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psychological signs (8). The patients were instructed on
the way to complete the survey.

In both forms, the first section comprises seven ques-
tions (Q) to evaluate descriptive information and depres-
sive symptoms the attendance. The second section was
composed of nine questions with multiple choice an-
swers about the understanding of the seriousness of the
disease, including questions about the investigators’ risk
of infection of COVID-19, including awareness and se-
riousness of COVID-19, and the major concerns about
the effects of the outbreak for themselves, and those
around them. A numerical rating scale (NRS) was used
to measure the degree of anxiety related to the pandem-
ic and the influence of quarantine on their dental thera-
py, with 0 being no anxiety and 10 being severe anxiety,
and how long since their last visit to the dental clinic.
In Form B, two additional questions were added for
orthodontic patients to indicate reported what kind of
orthodontic appliance they use (fixed/removable/fixed
lingual appliance) and anxiety levels regarding the neg-
ative effect of the pandemic and quarantine during their
orthodontic therapy. The K10 scale was composed of ten
questions to appraise mental discomfort. Each question
was consumed on a five-point scale from 1 (none of the
time) to 5 (all the time), and the overall score was be-
tween 10 and 50.

Statistical analysis

Statistical analysis was performed with SPSS (statis-
tical package for the social sciences) v.25 (IBM, New
York, NY). Statistical significance level was established
at p<.05. Independent samples t-tests were used to de-
termine the effect of patients’ treatment and gender on
anxiety with the pandemic, its impact on a treatment
plan, and the effect on patients’ treatment on K10 score.
In order to ascertain the effect of patients’ treatment and
gender on the remaining questions in section 1, the Chi-
square test was used as they were nominal variables.

RESULTS
COVID-19-related epidemiological information:

In the total sample, 71.5% stayed home as much as pos-
sible, 22% went out as usual, and only 6.5% did not leave
home for anything. Regarding respecting the quaran-
tine, orthodontic patients scored significantly higher
than general dental patients, p=.033. Ten percent of

general dental patients did not venture from home for
anything compared to only 3% of orthodontic patients.
Also, 79% of orthodontic patients stayed home; how-
ever, much could reasonably be expected compared to
64% of general dental patients. However, 26% of general
dental and 18% of orthodontic patients went out as usu-
al, with no statistically significant difference between
the groups (Table 2).

Seventy-six percent of the specimen felt anxious about
the isolation and the pandemic. In detail, 83% of general
dental patients felt anxious, while only 69% of orthodon-
tic patients felt anxious. However, results for both groups
did not indicate any statistically significant differences,
p=.076 (Table 2). The anxiety level with the coronavirus
pandemic in general dental patients was significantly
higher than orthodontic patients by 0.7, p=.010. Simi-
larly, anxiety levels caused by the fear that the pandem-
ic and lockdown will have a negative effect on dental
treatment in general dental patients were significantly
higher than orthodontic patients, p=.017 (Table 2). A
significant difference was observed in the will to go if
the dental specialist reached out to plan an appointment
during the quarantine between the two groups of dental
and orthodontic patients p<.001. Only 16% of general
dental patients claimed that they were able to go to the
appointment compared to 66% of orthodontic patients,
while 78% of general dental patients claimed to be able to
go to the appointment only in case of urgency compared
to 31% from orthodontic patients (Table 2).

The most important protective equipment for general
dental patients was a face shield in combination with a
surgical mask (93%), while for orthodontic patients, this
was found to be the disposable surgical mask (84%) (Table
2). The main concerns about the COVID-19 outbreak for
the total sample were the risk of infection for their rela-
tives (67%) then the danger of the disease (27%), with no
significant difference between both groups, p=.959 (Ta-
ble 2). There was a significant difference in the last clinic
visit between groups (p<0.001). Sixty-eight percent of
general dental patients had their last visit to the clinic 3-6
months ago; however, 52% of orthodontic patients had
their last visit to the clinic 1-2 months ago (Table 2). The
important concern of attending an appointment for both
general dental patients and orthodontic patients was the
risk of infecting themselves or their families (69% and
81%, respectively) (Table 2).

As aresult of the present study, it was observed that about
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Table 1. Patients' age and gender within study groups.

Gender n General Dental Patients Orthodontic Patients
Mean= SD Min-Max Mean= SD Min-Max
Male 107 31.#7.9 17 - 47 2315.9 55 - 36
Female 93 32 +£8.1 18 - 46 21.8 5.5 16 - 39
Total 200 31.6 £8 17 - 47 22.6 5.7 55 -39

40% of the orthodontic patients firmly concurred that
the COVID-19 outbreak-related quarantine would
elongate their treatment duration, and 35% agreed that
the teeth movement is affected negatively related to less
frequent appointments. For orthodontic patients, the
main concerns about mechanics placed in the mouth
and not followed by frequent appointments were as
follows; a) loop bends getting loose and inactive, b)
broken brackets, and ¢) loose temporary anchorage de-
vices. The most complaints and reasons for an urgent
appointment among orthodontic patients were pok-
ing wires, debonded brackets, and elastics coming out.
However, for general dental patients, the main cause
was pain which would not be stopped with medication.

A significant difference was observed in respecting
the quarantine between males and females (p=0.006).
Only 2.8% of males do not leave home for anything
compared to only 10.8% of females, and 29% of males
go out as usual compared to 14% of females. However,
68.2% of males and 75.3% of females were staying at
home as much as possible—with no statistically sig-
nificant difference between the groups. Males (82.2%)
felt more anxious than females (68.8%), and females
(12.9%) felt more fear than males (3.7%). Orthodontic
patients were more willing to attend a scheduled ap-
pointment during the quarantine than the general pa-
tient group (Table 2).

Kessler Psychological Distress Scale (K10):

The K10 items demonstrated a Cronbachs alpha of
0.88, indicating high internal consistency. There was
no significant difference in the K10 score between gen-
eral dental patients and orthodontic patients, p=.634
(Table 3). Less than half of the general dental patients

had anxiety feelings more often than usual (39%), 57%
about the same as usual, and 4% less than usual. It was
significantly more than orthodontic patients; 21% had
these feelings more than usual, 64% about the same as
usual, and 15% less often than usual, p=.001 (Table 3).
The reported count of days shows general dental pa-
tients claimed not to be able to work or carry out their
normal activities because of negative and depressive
teelings—significantly higher than orthodontic pa-
tients, p<.001 (Table 3). The reported number of days
general dental patients could do consists of only half
or even less of their daily activities. It is because neg-
ative and depressive feelings were significantly higher
than orthodontic patients, p<.001 (Table 3). The num-
ber of times general dental patients contacted a health
professional about these feelings was significantly
higher than orthodontic patients, p=.030 (Table 3).
Seventy-five general dental patients reported that they
did not believe the main cause of negative feelings was
physical health problems. At the same time, 16% of
the patients agreed that this was the main cause only a
little of the time, and 9% some of the time. For ortho-
dontic patients, it was never the main cause in 71%.
Besides, little of the time was relevant for 20%, some
of the time in 8%, and most of the time in 1%. Howev-
er, no significant difference was observed between the
two groups, p=.234 (Table 3).

DISCUSSION

The COVID-19 pandemic had a global impact on daily
life events due to unexpected diseases and deaths (9).
According to a survey released by the WHO on April
24, 2020, Turkey is in the sixth place in the European
region for the COVID-19 outbreak. The outbreak of

Volume 4 Issue 3 | http://jms.yeniyuzyil.edu.tr | Journal of Medical Sciences 120


http://jms.yeniyuzyil.edu.tr

Journal of Medical Sciences

Arastirma Makalesi / Research Article

this disease and related life changes—like quarantine
and lockdown measures—have been reported to have
a psychological impact on the public through panic,
increased anxiety, and depression (10,11). Previous
research has been published detailing the potential
impact of COVID-19 on Dentistry (12). Other arti-
cles have described the routes of transmission, im-
plications, and controls required in dental practice to
prevent cross-infection (13). As patients, students, and
teachers all share the same limited space in the Dental
Clinics and Dental Hospitals of Universities, it is be-
lieved that these places are likely to create a favorable
place for the spread of the virus faster (14). To prevent
the dissemination of the virus, it is crucial to raise
awareness and control cross-contamination among the
patients, dentists, and assistants by providing informa-
tion about precautions and recommendations in the
dental clinic (15,16). As the main route for coronavirus
transmission has been identified as through droplets
and aerosols (17), the results of the present study re-
vealed that many dental patients fear getting infected
during their routine dental appointments. The latest
COVID-19 epidemic recommendations recommend
that all non-essential dental care should be delayed,
and only patients showing symptoms of discomfort,
severe swelling, bleeding, and severe acute injuries
should be recommended to seek treatment (3-18). Ac-
cording to a study conducted at a dental emergency
department in Beijing, China (15), the impact of the
COVID-19 pandemic on the reporting of dental treat-
ments was observed.

The average K10 score of all respondents of the present
study was 19.3, significantly higher than the normative
population in other research (19,20). It was quite clear
that the pandemic negatively affected dental patients’
mental health. Supporting the findings of the present
study, authors of previous articles have revealed the
relationship between dentofacial discomfort and poor
oral-health-related quality of life and indications of
mental illness (21), parallel to our findings. In the pres-
ent survey study, males appeared to be more anxious
than females; this finding is inconsistent with a survey
of psychological distress performed in China during
the COVID-19 pandemic, which indicated the oppo-
site (22). Another study performed in the Department
of Orthodontics at UNINGA University Center in Bra-
zil revealed that male patients described themselves
as calmer than females and the level of anxiety was

higher for female patients regarding the pandemic
(23). According to the results of another recent study,
fear levels and signs of depression in younger people
were considerably higher during the pandemic than
in older people (24). Besides, the level of anxiety re-
lated to the negative impact of the quarantine on the
orthodontic treatment outcome was observed to be
less than the anxiety about the pandemic itself as only
34% (24). In the present study, 52% of the orthodontic
patients claimed that their last visit to the orthodon-
tic clinic was from one-two month before. This result
parallels the findings of Peloso et al. (25), who report-
ed that more than 50% of Brazilian patients attended
the dental clinic, predominantly for orthodontic pro-
cedures, since the pandemic began. According to the
results of the present study, the orthodontic patients
were more willing to come to a scheduled appoint-
ment. This could be related to the fear of thinking that
the delayed appointments during the lockdown would
affect their treatment outcome. The results of the
present study showing that most patients feared con-
tracting the virus during orthodontic appointments
are consistent with findings in previous studies (23-
25). Dentists and dental assistants have recently been
accepted as being at high risk of infection potential
among all healthcare professionals as they are in close
contact with patients and exposed to droplet spread of
saliva and aerosol (26). Most of the articles have con-
centrated on the impact of the COVID-19 pandemic
on the mental health status of the general population
and healthcare workers (22,27-29). Some other arti-
cles focused on the mental health risks of the COV-
ID-19 pandemic among more vulnerable groups, in-
cluding patients with pre-existing psychiatric illnesses
(30,31). Although most of the participants in the pres-
ent study were aged between 15 to 30 years of age with
no previous health problems, according to the K10,
higher depression, and anxiety scores were recorded.
There are many sources regarding information on the
coronavirus pandemic, including social media plat-
forms, although their creditability is questionable.
Misinformation caused by the infodemic created by
social media regarding the coronavirus pandemic has
been known to affect mental health negatively (32). In
many articles, it has been advocated that individuals
have started avoidance regarding crowded social gath-
erings as well as maintaining strict hygiene measures
(33). Results of the present study revealed that most
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Table 2. COVID-19 related epidemiological information

Patients
Total G;:[::' Orthodontic p
n=200 | n=100 n=100
Do not leave home for nothing 6.5% 10%, 3%y,
Respecting the quarantine Staying home as much as possible 71.5% 64%;, 79%y, .033*
Going out as usual 22% 26%, 18%,
Calm 13% 8% 18%
Anxious 76% 83% 69%
General anxiety level Fear 8% 8% 8% .076
Panic 1.5% 0% 3%
Indifferent 1.5% 1% 2%
Anxiety wlth the coronavirus 7:18 7442 67+17 .010*
pandemic (Mean + Sd.)
. ) Yes 41% 16% 66%
2522::::“13 during the Only in case of urgency/emergency 54.5% 78% 31% .000*
No 4.5% 6% 3%
Anxiety regarding the impact of
the pandemic and quarantine on 6.3+1.8]| 6+1.8 6.6 1.7 .017*
dental treatment (Mean +Sd.)
Disposable lab coat 84% 90% 78% .021*
Disposable surgical mask 88% 92% 84% .082
i . . . Disposable medical head cap 77% 84% 70% .019*
S;:s:?:i::t;i”?:zn:;:’t:r L;?fliie Use of face shield in addition to the surgical mask 86.5% 93% 80% .007*
’ Avoid crossing other patients at reception 36% 37% 35% .768
PPE for patients 18% 17% 19% .713
Alcohol gel at reception 78% 86% 71% .010*
The danger of the disease 27% 26% 28%
. Risk of infection for you or your relatives 67% 68% 66%
Main concern about COVID-19 Isolation from the family and/or society 1.5% 1% 2% .959
outbreak Impact on your work or study 2% 2% 2%
Public psychological problems caused by the outbreak  2.5% 3% 2%
<1 month 16.5% 13% 20%
. . 1-2 months 29.5% 7% 52%
Last visit to the clinic 3-6 months 44.5% 68% 21% .000*
> 6 months 9.5% 12% 7%
The risk of infecting myself or my family 75% 69% 81%
The most important concern of Dental offices represent a high risk of infection 5.5% 4% 7% 000
not attending an appointment My dental treatment is not urgent 12% 24% 0% :
No concemn 7.5% 3% 12%

*significance: p<0.05.

of the patients claimed to show symptoms of psycho-
logical distress and depression at different levels—as
demonstrated by the Kessler distress scale. Similarly
to the findings of Cao et al. (34), no differences were
found between male and female attendance in means
of total psychological distress scores in the present
study. According to Xiang et al., managing psychologi-
cal health care timely is important to prevent any neg-
ative effects on patients’ mental health. (35) It was also
reported previously during the 2003 SARS outbreak,
where similar conditions have been reported (36). The
COVID-19 pandemic was not the first pandemic, and

there will be others. Therefore it is important to know
the possible effect and plan appropriate ways to help
patients during the pandemic.

Limitations of the study:

o Our data was generated by participants’ subjective
reports of their experiences and emotions.

o The self-reporting of depressive or anxiety symp-
toms is not equivalent to a structured diagnostic
interview and cannot be used to classify a mental
disorder like a depressive disorder or, in the aggre-
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Table 3. Kessler K10 Scores.

Patient Groups

Total General |Orthodontic P
n =200 n=100 n=100
K10 Score (Mean +Sd.) 19.3+£59 | 19.1 56 19.5+6.3 .634
More often than usual 30% (60) 39% 21%
Having these fee]ingz About the same as usual 60.5% (1 21) 57% 64% .001
Less often than usual 9.5% (19) 4% 15%
Days totall ble t k
ays fotaly unable fo wor 37+45 | 39+37 34151 .000
(Mean + Sd., Median)
Days able to do only haillf orzless of the 36447 3.9+3.4 32457 000
work (Mean + Sd., Median)
Times to see a doctor or health 0.8<1.6 0.9<1.8 0.6<1.4 030
81, 91, 61, .
professional (Mean +Sd., Median)2
1 o, (o) 0,
How often the physical health problems Most of the t@e 0.5% (1) 0% 1%
) Some of the time 8.5% (17) 9% 8% 0.23
have been the main cause of these ) .
. 2 Little of the time 16% (32) 12% 20% 4
feelings? .
None of the time 75% (150) 79% 71%

! Chi-square test
2 Independent samples t test

gate, estimate the disorder’s prevalence based on di-
agnostic criteria.

Our data was also collected cross-sectional and did
not reveal whether the increases in psychological
distress were sustained over time.

CONSLUSION

Based on the findings of this research, we may con-
clude that:

This study showed that the overall mental health of
patients undergoing general dental treatment and
orthodontic treatment was severely worsened by the
COVID-19 epidemic.

The COVID-19 pandemic significantly influences
patients’ attendance at the dental clinic.

The quarantine recommended due to the corona-
virus pandemic was shown to impact orthodontic
appointments and patients’ anxiety.

Factors such as younger age, concern about isolation
and psychological barriers, and distrust were among
the associations with a high level of psychological
distress.

Proper communication with patients via tele-or-
thodontics and explanations on maintaining proper
self-care when regular follow-ups are not possible is

indispensable. This would ultimately give the pa-
tient a sense of reassurance that they are being well
looked after.
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Giris: Hemsirelik uygulamalar1 arasinda en ¢ok vurgula-
nan ana bilesenlerden biri olan karar verme, saglik ¢ali-
sanlarmin mevcut olan en iyi kanitlarla hastalar i¢in en
iyi olan1 se¢mesi i¢in degerlendirmelerin yapildig: siireg
olarak tanimlanmaktadr.

Amag: Bu arastirmanin amaci, hemsirelik 6grencilerinin
karar verme durumlarinin belirlemektir.

Gereg ve Yontem: Tanimlayici tipte olan arastirma Aralik
2022 ve Ocak 2023 tarihleri arasinda iki devlet tiniversite-
sinin saglik bilimleri fakiiltesinde gergeklestirildi. Arastir-
ma Oncesinde etik kurul izni alindi. Aragtirmaya cerrahi
hastaliklar1 hemsireligi dersini alan, ders kapsaminda cer-
rahi kliniklerde uygulamasini tamamlayan ve aragtirmaya
katilmaya goniillii olan 162 6grenci dahil edildi. Arastir-
manin verileri Ogrenci Tanitim Formu ve Hemgire Karar
Verme Olgegi kullanilarak toplandi.

Bulgular: Arastirmaya katilan 6grencilerin yas ortala-
masinin 20,32+1,17, %79’ unun kadin oldugu, %76,5’inin
yurtta yasadig1 ve %84’tiniin ¢ekirdek aileye sahip oldugu
belirlendi. Aragtirmada tanitic1 6zelliklerin (yas, cinsiyet,
hemsirelik boliimiinii isteyerek segme durumu ve 6gren-
cilerin yagadiklar1 yer durumu) 6grencilerin karar verme
durumlarin etkilemedigi saptand1 (p>0.05). Arastirmada
ogrencilerin 6lgek toplam puan ortalamalarimin 89,0+13,5
oldugu belirlendi.

Sonug: Hemsirelik 6grencilerinin klinik karar vermede
cogunlukla sezgisel davrandiklari saptandi. Hemsirelik
ogrencilerinin klinik uygulamalarda karar verme beceri-
lerini gelistirilmesi i¢in teorik egitimde klinik karar ver-
me siiregleri, karar vermede uygulanabilecek modeller ve
klinik karar vermenin 6nemi konusunda desteklenmesi
onerilmektedir.

Anahtar Kelimeler: Hemygirelik; hemgirelik 6grencileri;
klinik karar verme.

Abstract

Introduction: Decision-making, one of the most emphasized
main components among nursing practices, is defined as the
process by which assessments are made so that healthcare pro-
fessionals choose the best for patients with the best available
evidence.

Aim: This study aims to determine the decision-making status
of nursing students.

Materials and Methods: The descriptive study was conduct-
ed between December 2022 and January 2023 in the health
sciences faculties of two state universities. Ethics committee
approval was obtained before the study. A total of 162 students
who took the course in surgical diseases nursing, completed
the course in surgical clinics, and volunteered to participate in
the research were included in the study. The study data were
collected using the Student Identification Form and the Nurse
Decision-Making Scale.

Results: It was determined that the average age of the study
participants was 20.32+1.17, 79.0% of them were women,
76.5% lived in dormitories and 84% had a nuclear family. In
the study; it was determined that the essential features (age,
gender, willingness to choose the nursing department, and the
place where the students live) did not affect the decision-mak-
ing status of the students (p>0.05). In the study, it was deter-
mined that the scale total score averages of the students were
89.0+13.5.

Conclusion: It was determined that nursing students mostly
behaved intuitively in clinical decision-making. In order to de-
velop the decision-making skills of nursing students in clinical
practice, it is recommended to support clinical decision-mak-
ing processes in theoretical education, models that can be ap-
plied in decision-making, and the importance of clinical deci-
sion-making.

Keywords: Nursing; nursing students; clinical deci-
sion-making.
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GIRIS

Hemsirelik uygulamalar1 arasinda en ¢ok vurgulanan
ana bilesenlerden biri olan karar verme, saglik calisan-
larinin mevcut olan en iyi kanitlarla hastalar i¢in en iyi
olani se¢mesi i¢in degerlendirmelerin yapildig1 siireg
olarak tanimlanmaktadir (1,2,3). Karar verme siireci,
gozlem ve degerlendirmeler ile birlikte hastalardan elde
edilen bilgileri iceren bir siirectir (4,5). Alternatifler ara-
sinda se¢im yapmak, karar vermenin 6z{inti olusturmak-
tadir (4,6).

Klinik ortam i¢inde hemsireler, siirekli olarak bakim ile
ilgili kararlar vermek durumundadir. Karar verme stire-
ci, hemsirelerin uygulamalarina ve bakimin sunumuna
rehberlik ettigi icin ve hastaya en giivenilir bakimin su-
nulmasini amag edindigi icin hemsirelik bakimindaki en
biiytik zorluklardan biri olmaya devam etmektedir (7).
Hemsireler giinlitk uygulamalarinda ¢ogu zaman etik,
politik, pratik ve klinik zorluklar iceren bir¢ok olayla il-
gili olarak karar verme durumuyla kars1 karsiya kalmak-
tadirlar (8). Hemsireler igin karmagik olan karar verme
durumu, teknolojik gelismeler, daha az tibbi hata, ist
diizey hasta giivenligi, artan is yiikii ve hasta memnu-
niyeti ile birlikte daha da karmagik hale gelmistir (9,10).
Bu karmasik siirecte hemsirelik uygulamalarinda uygun
kararlar ortaya koymak, hemsirelerin saglik hizmetleri-
nin sunumunda 6zerkligine daha fazla 6nem atfetmekte
ve hemsirelik miidahalelerinin sonuglarini belirlemede
daha fazla sorumluluk tistlenmelerine neden olmaktadir
(11).

Karar verme siirecinde hemsirelerin hastalar ile isbirligi
icinde bilgi alis verisi yapmasi, tedavi ve bakim segenek-
leri ile ilgili miizakere etmesi ve sonunda hasta ile ortak
karar vermesi gerektigi belirtilmektedir (2). Hemgire-
lerin hasta bakimini gerceklestirirken verdigi kararlar,
hastalarin yasamlarini ve saglik hizmetleri ile ilgili dene-
yimlerini etkilemektedir (6).

Literatiirde hemgirelerin nasil karar verdigini belirle-
mek; hemsirelik egitiminde 6grenmeyi kolaylagtirmak
ve karar verme becerilerinin gelistirmek i¢in 6n kosul
olarak gosterilmektedir (6). Profesyonel hemsire aday:
olan hemsirelik 6grencilerinin karar verme yetenekle-
rinin gelistirilmesi ve giiclendirilmesi gerektigi vurgu-
lanmaktadir (12). Hemsirelerin ve hemsgirelik 6grenci-
lerinin karar verme siirecinde desteklenmesi i¢in karar
vermede kullandiklar: stratejilerin ve becerilerin nesnel
bir sekilde belirlenmesi gerektigi belirtilmektedir (13).

Bu calismada hemsirelik 6grencilerinin karar verme du-
rumlarinin belirlenmesi amaglandi.

GEREC ve YONTEM
Aragtirma Sorulari

o Hemsirelik 6grencilerinin karar verme durumlar1 na-
sildir?

» Hemgirelik 6grencilerinin karar verme durumlarini et-
kileyen 6zellikler nelerdir?

Arastirmanin Tipi, Yeri ve Zamani

Tanimlayici ve kesitsel tipte olan arastirma Aralik 2022
ve Ocak 2023 tarihleri arasinda iki devlet tiniversitesinde
gerceklestirildi.

Arastirmanin Evren ve Orneklemi

Aragtirmanin evrenini, 2022-2023 giiz déneminde, iki
devlet tiniversitenin saglik bilimleri fakiiltelerinin hem-
sirelik boliimiinde 6grenim goren, Cerrahi Hastaliklar1
Hemygireligi dersini alan 201 hemygirelik 6grencisi olus-
turdu. Orneklemini ise 162 (%80,5) 6grenci olusturdu.
Universitelerin saglik bilimleri fakiiltesinde 6grenim
goren 6grenciler Cerrahi Hastaliklar1 Hemgireligi dersi-
ni 2.smifta zorunlu mesleki uygulamali ders olarak al-
maktadir. Arastirmaya Cerrahi Hastaliklar1 Hemgireligi
dersini alan, ders kapsaminda cerrahi kliniklerde uygu-
lamasini tamamlayan ve arastirmaya katilmaya gonilli
olan 6grenciler dahil edildi.

Veri Toplama Araglar1

Arastirma verileri Ogrenci Taniim Formu ve Hemsire
Karar Verme Olgegi (HKVO) kullanilarak toplanmus-
tir. Literatiir (13,14,15) dogrultusunda aragtirmacilar
tarafindan hazirlanan Ogrenci Tanitim Formu; bireysel
ozellikleri (yas, cinsiyet, boliime isteyerek gelme, yasa-
nilan yer, aile tipi, klinik ortamdan memnuniyet, mezun
olunca cerrahi kliniklerde ¢aligma istegi) sorgulayan 7
sorudan olugmaktadir.

Lauri ve Salanteréd tarafindan 2002 yilinda gelistirilen
Hemsire Karar Verme Olgeginin (4), Tiirkge'ye uyarlan-
mas1 Demir ve Yilmaz tarafindan 2021 yilinda gergek-
lestirilmistir (13). Olgek, 6grencilerin klinik uygulamada
karar verme durumlarini ortaya koymaktadir (4,13). Ol-
cekte toplamda 24 maddeden olusup, her madde 1 (hi¢
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ya da neredeyse hig) ile 5 (neredeyse her zaman ya da
her zaman) puan arasinda begli likert olarak puanlandi-
rilmaktadir. Alt boyutu olmayan ol¢ekte, ters madde de
yer almamaktadir. Ol¢ek toplam puan ortalamasi 24-120
arasinda deger almaktadir. Toplam puan ortalamasi 67<
ise analitik, 68-78 ise yar1 rasyonel ve 78> ise 6grencile-
rin sezgisel karar verdikleri kabul edilmektedir. Ol¢egin
orijinal arastirmada i tutarlilik katsayisi 0,97 olarak be-
lirlenmigken (13), bu arastirmada 0,75 olarak bulundu.

Verilerin Toplanmasi

Veriler, arastirmaci tarafindan bilgilendirme yapildiktan
sonra aragtirmanin dahil edilme kriterlerini saglayan ve
aragtirmaya katilmaya goniillii oldugunu belirten 6gren-
cilerden, ders saatleri disinda siif ortaminda yiiz yiize

toplandi. Veri toplama formlar1 katilimcilara verilip tim
sorulara yanit alindiktan sonra aragtirmaci tarafindan
toplandi. Veri toplama siiresi 5-10 dakika stirdi.

Verilerinin Degerlendirilmesi

Veriler SPSS 22.0 (IBM, Armonk, NY, USA) progra-
minda analiz edildi ve sayisal degerler frekans, yiizde,
ortalama, standart sapma ile ifade edildi. Verilerin nor-
mal dagilima uygunlugu Kolmogorov Smirnov testi ile
belirlendi. Hemsire Karar Verme Olgegi puan ortala-
malart ile degiskenler arasindaki farkin belirlenmesin-
de ikili gruplarda Mann Whitney U testi ve {i¢ ve iigiin
tizerindeki gruplarda Kruskal Wallis testinden yararla-
nildi. Hemgire Karar Verme Ol¢egi puan ortalamalar:
ile yas arasindaki iliskiyi ortaya koymada Spearman ko-

Tablo 1. Hemsirelik Ogrencilerinin Ozellikleri (n=162)

Ozellikler n(%)
Yas ortalamasi (yil) 20,32+1,17
Cinsiyet Kadin 128 (79,0)
Erkek 34 (21,0)
Bélume isteyerek gelme Evet 124 (76,5)
Hayir 38 (23,5)
Yasanilan yer Yurt 124 (76,5)
Evde arkadaslarla 27 (16,7)
Aile 11(6,8)
Aile durumu Cekirdek 136 (84,0)
Genis 25 (15,4)
Parcalanmis 1(0,6)
Klinik ortamdan memnuniyet Evet
103 (63,6)
Hayir 22 (13,6)
Kararsizim 37 (22,8)
Mezun olunca cerrahi kliniklerde ¢alisma Evet 71 (43,8)
istegi
Hayir 25 (15,4)
Kararsizim 66 (40,8)

n: Ogrenci sayisi
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Tablo 2. Hemsirelik Ogrencilerinin Hemsire Karar Verme Olgegi Puan Ortalamalari (n=162)

Olcek Ort+Ss Min-Max
Hemsire Karar Verme Olcegi 89,0+13,5 24-120

r: Korelasyon katsayisi

relasyon analizi kullanildi. p< 0.05 istatistiksel anlamli-  Arastirmanin Etik Yonii

lik sinir1 olarak kabul edildi. Etik kurul onay (2022/11 - PRO415R0) ve élcek uyar-
lamasi yapan arastirmacilardan izin alindi. Caligmada

Tablo 3. Hemsirelik Ogrencilerinin Bazi Ozelliklerine Gére HKVO Toplam Puan
Ortalamalarinin Karsilastiriimasi (n=162)

Ozellikler HKVO HKVO Min | Max | istatistiksel
Puan Sira deger

ortalamalarn | ortalamalarn

Cinsiyet Kadin 89,2+14,2 83,16 24 120 | p=0,381
Erkek 88,3+105 | 7524 65 | 114 | U=1963,000

Béliime Evet 89,0+14,3 81,49 24 120 | p=0,997

isteyerek Hayir 89,1105 | 81,53 64 | 113 | U=2855,000

gelme

Yasanilan yer | Yurt 4,57+0,48 84,28 24 120 | p=0,275
Evde 4,63:0,47 | 68,30 47 | 118 | KW=2,584
arkadaslarla
Aile 4,62+0,47 82,59 65 102

Aile durumu | Cekirdek 4,62+0,54 81,83 24 120 | p=0,729
Genis 460046 | 81,18 72 | 117 | X*=0.631
Parcalanmis | 4,53+0,56 44,50 83 83

Klinik Evet 88,0+13,6 79,20 24 120 | p=0,508

ortamdan Hayir 89,1+15,4 79,00 47 118 | X?=1,355

memnuniyet | Kararsizim 91,8+11,9 89,38 68 120

Mezun olunca | Evet 88,9+12,7 79,88 63 120 | p=0,673

cerrahi Hayir 91,5+12,8 89,16 58 118 | X2=0,793

serviste Kararsizim 88,1+14,6 80,34 24 120

calisma istegi

X2: Mann Whitney U testi, KW: Kruskal Wallis testi, Min: Minimum, Max: Maksimum
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Tablo 4. Hemsire Karar Verme Olgegi Puan Ortalamalari ile Yas Arasindaki iligki (n=162)

Yas

Hemsire Karar Verme Olcegi

0,198 0,102

r: Korelasyon katsayisi

Helsinki Bildirgesi ve ilgili etik kurulun y6nergelerine
bagl kalindi. Arastirmadan elde edilecek verilerin bi-
limsel amagla kullanilacag1 ve mahremiyetin saglanacagi
belirtilerek katilimcilardan yazili izin alindi.

BULGULAR

Hemsirelik 6grencilerinin yas ortalamasinin 20,32+1,17
ve %79’unun kadin oldugu belirlendi (Tablo 1).

Aragtirmada hemgirelik 6grencilerinin HKVO toplam
puan ortalamalar1 89,0+13,5 ile sezgisel karar verdikleri
belirlendi (Tablo 2).

Aragtirmada cinsiyetin, hemsirelik boliimiinii isteyerek seg-
me durumunun ve 6grencilerin yasadiklar1 yer durumunun
karar verme durumlarini etkilemedigi saptandi (p>0.05)
(Tablo 3).

TARTISMA

Aragtirmada hemsirelik 6grencilerinin sezgisel karar
verdikleri belirlendi. Arastirma sonucundan farkli ola-
rak Novalia, Rachmi ve Yetti (12) hemsirelik 6grencileri
ile yaptiklar1 calismada 6grencilerin analitik karar verdi-
gini belirledi. Seker ve Kiigiikkelepge (16) ¢alismasinda
hemsirelik 6grencilerinin orta diizeyde ve Aktas ve Kara-
bulut (17) ¢aligmasinda 6grencilerin ortalamanin tstiin-
de karar verme becerilerine sahip oldugunu belirlemistir.
Ay, Karakurt ve Kavuran (18) ¢aliymasinda hemsirelerin
klinik karar verme diizeylerinin ortalamanin {izerinde
oldugu belirlenmistir. Hemsirelik 6grencilerinin klinik
karar verme durumlarini konu alan aragtirmalarda 6g-
rencilerin iyi diizeyde (19,20) ya da orta diizeyde (21)
klinik karar verme becerisine sahip olduklar1 belirlen-
mistir. Inangil ve Cura (22) caligmalarinda hemsirelik
Ogrencilerinin klinik karar verme algilarinin gelisme
stirecinde oldugunu belirtmistir. Literatiirde klinik de-
neyim arttik¢a, 6grencilerin hasta ile ilgili daha fazla
bilgiye ve ipucuna ulasabildigi ve klinik karar verme be-
cerilerinin arttig1 vurgulanmaktadir (12,23). Mevcut ¢a-
ligmalarda ikinci, tigiincii ve dordiinct sinif diizeyindeki
tiim 6grencilerin 6rnekleme dahil edilmesi (12,19,20,21)

ve teorik ve klinik bilgi ve deneyimlerinin daha fazla ol-
mas, sinif ve klinik uygulama ortamlarinin farkli olmasi
sonuglarin farkliligini aciklayabilir. Arastirmaya dahil
edilen 6grencilerin klinik uygulama deneyimlerinin ve
hasta ile gecirdikleri zamanin az olmasi, analitik veya
yar1 rasyonel olarak diisiinememelerinin sebebi olabilir.
Bununla birlikte bireysel 6zellikler ve karar verilen or-
tamun nitelikleri gibi 6zellikler de karar verme siirecini
etkilemektedir (1).

Aragtirmada olgek toplam puani iizerinde cinsiyetin
anlaml etkisi olmadig1 bulundu. Arkan ve ark. (14) ¢a-
lismalarinda klinik karar verme diizeylerinin kadin ve
erkek hemsirelerde farklilik gostermedigini, Seker ve
Kiigiikkelepge (16) hemsirelik 6grencilerinin klinik ka-
rar verme becerilerinin cinsiyete gore degiskenlik gos-
termedigini, Kaynak ve ark. (24) cinsiyetin hemsgirelik
ogrencilerinin karar verme becerileri {izerinde anlaml
etki olusturmadigini bildirmislerdir. Benzer sekilde di-
ger calismalarda da (19,21) 6grenci hemsirelerde cinsiye-
tin klinik karar verme diizeyleri tizerinde anlaml etkisi
olmadig1 belirlenmistir. Aragtirma bulgular1 dogrultu-
sunda, 6grencilerin klinik karar verme davranislarinda
cinsiyetin 6nemli bir etkisinin olmadig sdylenebilir.

Hemygirelik bolimiinii isteyerek se¢me durumuna gore
hemgirelik &grencilerinin karar verme durumlarinin
degiskenlik gostermedigi belirlenirken, benzer sekilde
hemgirelik 6grencilerinin klinik karar verme diizeyle-
rini inceleyen bir ¢alismada boliimil isteyerek secen ve
se¢meyenler arasinda karar verme diizeyleri konusunda
farklilik saptanmamuigtir (14,21). Barut¢u (20) ¢alisma-
sinda 6grenci hemsirelerin klinik karar verme diizey-
lerinin boéliimii isteyerek secip se¢gmeme durumundan
etkilenmedigini bildirmistir. Mevcut ve 6nceki aragtir-
malarin sonuglar1 paralellik gostermektedir.

Hemgirelik 6grencilerinin yasadiklar1 yer durumunun
karar verme durumlari iizerinde farklilik olusturmadig:
bulundu. Arkan ve ark. (14) ¢alismalarinda 6grenci hem-
sirelerin klinik karar verme diizeylerinin yasadiklar1 yere
gore degiskenlik gostermedigi belirlenmistir. Karacabay
ve ark. (25) ¢aligmasinda 6grenci hemsirelerin 6grenim
stirecinde yasadiklar1 yerin klinik karar verme algilarin
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etkilemedigi belirlenmistir. Arastirma bulgular: yasa-
nilan yerin hemsirelik 6grencilerinin klinik karar ver-
me algilar1 tizerinde etkili olmadigini gostermektedir.

Yas ile toplam Ol¢cek puani arasinda iliski bulunma-
di. Hemgsirelik 6grencilerinin 6rneklemi olusturdugu
arastirmalar incelendiginde; Seker ve Kiigiikkelepge
(16) klinik karar verme becerilerinin yasa gore degis-
kenlik gostermedigini, Kaynak ve ark. (24) ise yasin
klinik karar verme becerileri iizerinde anlamli etki
olusturmadigini bildirmistir. Karacabay ve ark. (25)
hemsgirelik 6grencilerinin katilimiyla gerceklestirdigi
¢alismasinda yasla klinik karar verme algilar1 arasin-
da iliski olmadigini tespit etmistir. Bagka calismalarda
da (21,26,27) yasin 6grencilerin karar verme diizeyleri
tizerinde anlamli bir etkiye sahip olmadig1 bulunmus-
tur. Hemsirelik 6grencilerinin yaslar1 arasindaki farkin
dar olusu yasin etkisinin olmamasini ac¢iklayabilir.

Arastirmanin Sinirhiliklar:

Aragtirma, yalnizca iki tiniversitede 6grenim goren ve
cerrahi hastaliklar1 hemsireligi dersini almis hemsgire-
lik 6grencileri ile gergeklestirilmistir. Bu durum genel-
leme yapmayi kisitlamaktadir.

SONUC

Aragtirmada, hemsgirelik 6grencilerinin klinik karar
vermede cogunlukla sezgisel davrandiklar: belirlendi.
Hemsirelik 6grencilerinin klinik ortamlarda uygun
karar verme becerilerini kazandirabilmek i¢in, hem-
sirelik egitim planinin diizenlenmesi ve gelistirilmesi,
klinik karar vermenin 6nemine hemsirelik egitiminin
tiim uygulamalarinda yer verilmesi 6nerilmektedir.
Cikar Catigmasi Beyani: Caligma ile ilgili yazarlar ara-
sinda ¢ikar catismasi bulunmadigini beyan ederiz.
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The Effects of The Interaction of Vascular
Endothelial Cells and Vascular Smooth Muscle
Cells on PCSK9 and NF-kB Protein Expression in
Vascular Smooth Muscle Cells

Vaskiiler Endotel Hiicreleri ile Vaskiiler Diiz Kas Hiicrelerinin Etkilesiminin, Vaskiiler
Diiz Kas Hiicrelerinde PCSK9 ve NF-kB Protein Ekspresyonu Uzerindeki Etkileri
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Abstract

Aim: Atherosclerosis is the leading cause of death worldwide.
Atherosclerosis is an inflammatory disease that causes signifi-
cant structural and functional changes in vascular wall cells. It is
known that the main cells of the vascular wall, endothelial cells,
and smooth muscle cells communicate during atherosclerosis,
but the mechanisms of this communication are not fully under-
stood. PCSK9, on the other hand, is a molecule involved in the
etiology of hyperlipidemia, and its levels increase in vascular wall
cells during atherosclerosis, exerting direct atherosclerotic effects.
In our study, we investigated the changes induced by endothelial
cells exposed to atherogenic factors in smooth muscle cells and
their effects on NF-kB expression—the most important molecule
in inflammation—and on PCSK9 protein expression, which has
recently been discovered to have direct atherosclerotic effects.

Materials and Methods: Cells isolated from human umbilical
veins (HUVEC) were incubated for 24 hours with 300 uM hy-
drogen peroxide (H,O,) or 40 ug/ml oxidized LDL (Ox-LDL) or
5% cigarette smoke extract (CSE). Following 24 hours, human
aortic smooth muscle cells (HASMCs) were incubated with the
supernatants of HUVECs which were treated after appropriate
processing with these substances. After 48 hours, protein extrac-
tion was performed from smooth muscle cells and analyzed by
the Western Blot method.

Results: We observed no changes in the viability of HUVECs
exposed to atherogenic substances. There were significant mor-
phological changes in HASMCs incubated with endothelial
cell supernatants exposed to atherogenic substances. Increased
expression of NF-kB (p=0.024, p=0.043) and PCSK9 protein
(p=0.034, p=0.0137) was found in HASMCs incubated with su-
pernatants exposed to 5% CSE and 300 uM H202, respectively.
In HASMCs incubated with endothelial cell supernatant exposed

Oz

Amag: Ateroskleroz diinyada goriilen en sik oliim sebebi-
dir. Ateroskleroz inflamatuar bir hastalik olup, damar duvari
hiicrelerinde belirgin sekil ve fonksiyon degisikliklerine neden
olur. Damar duvarindaki ana hiicreler olan endotel hiicreleri
ile diiz kas hiicrelerinin ateroskleroz sirasinda iletisim halinde
olduklar: bilinen bir ger¢ek olmakla beraber, bu iletisimin me-
kanizmalar1 net degildir. PCSK9 ise hiperlipidemi etyolojisinde
yer alan bir molekiil olmakla birlikte, damar duvar hiicrelerin-
de ateroksleroz sirasinda artar ve damar duvar hiicrelerine
direk aterosklerotik etkileri vardir. Calismamizda aterojenik
etkenlere maruz kalan endotel hiicrelerinin, diiz kas hiicrele-
rinde yaptig1 degisiklikleri ve inflamasyonun en 6nemli mole-
kiilii olan NF-kB ve direct aterosklerotik etkileri son zaman-
larda kesfedilmis olan PCSK9 protein ekspresyonlarma olan
etkilerini aragtirdik.

Gereg ve Yontem: Insan umblikal veninden izole edilen hiic-
reler (HUVEC) ayr1 ayr1 24 saat boyunca 300 uM hidrojen
peroksit (H,0,), 40 pg/ml okside LDL (Ox-LDL) %5 sigara
duman ekstrakti (SDE) ile inkiibe edildi, 24 saat sonra atero-
jenik etkenlere maruz kalan endotel hiicrelerinin siipernatant-
lar1 uygun islemlerden sonra insan aortic diiz kas hiicrelerinin
(HAVSMC) inkiibe edilmesi icin kullanildi. Diiz kas hiicrele-
rinden 48 saat sonra protein ekstraksiyonu yapilarak Western
Blot yontemiyle analiz edildi.

Bulgular: Aterojenik maddelere maruz kalan HUVEC’lerde
canliligmm korundugu saptandi. Bu maddelere maruz kalan
endotel hiicre siipernatantlart ile inkiibe edilen HASMCde be-
lirgin bir morfolojik degisiklik saptandi. %5 SDE ve 300 uM
H202ye maruz kalan endotel hiicre siipernatantlar ile inkii-
be edilen HASMC’lerde NF-kB (sirasiyla p=0.024,p=0.043)
ve PCSK9 protein (p=0.034, p=0.0137) ekspresyonlar: artmus
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to Ox-LDL, an increase in PCSK9 expression was observed
(p=0.037), while no significant increase in NF-kB expression was
observed (p=0.89).

Conclusion: Our study observed that endothelial cells exposed to
atherogenic factors induced changes in vascular smooth muscle
cells and increased PCSK9 and NF-kB expression in these cells.

Keywords: atherosclerosis, vascular smooth muscle cell, en-
dothelial smooth muscle cell, Proprotein subtilisin/kexin type 9
(PCSKO9), nuclear factor kappa b (NF-kB)

INTRODUCTION

Atherosclerosis is the primary pathophysiological pre-
cursor to cardiovascular and cerebrovascular diseases,
which are globally recognised as leading causes of mor-
tality (1). Unravelling the mechanisms of atherosclerosis
development and progression is paramount to devising
more efficacious prevention strategies and treatments for
atherosclerotic vascular diseases.

The genesis of atherosclerosis is multifactorial, involv-
ing an interplay of genetic predisposition and diverse
environmental influences. Identified significant risk fac-
tors, such as hypertension, diabetes, tobacco use, and
hyperlipidemia, drastically amplify atherosclerotic sus-
ceptibility (2). Hyperlipidemia, in particular, has been
recognised as a wellestablished risk factor. Numerous
therapeutic agents were introduced to manage hyperlipi-
demia until Abifadel et al. identified a mutation in the
gene encoding proprotein convertase subtilisin/kexin
type 9 (PCSK9) protein, leading to high expression of
PCSKO9 in familial hyperlipidemia patients (3) This dis-
covery has spurred numerous studies on PCSK9, and
agents developed to inhibit PCSK9 have been successful-
ly used in the treatment of hyperlipidemia (4). PCSK9,
predominantly expressed in the liver, directs low-density
lipoprotein receptors (LDLRs) towards lysosomes, lead-
ing to the degradation of these receptors and an increase
in circulating low-density lipoprotein (LDL) levels (5).
PCSK9’s contribution to atherosclerosis via hyperlipi-
demia is well-established; however, recent research has
illuminated its direct atherosclerotic effects on vascular
wall cells, independent of hyperlipidemia (6). This im-
plies that persistent PCSK9-mediated effects on vascular

bulundu. Ox-LDLye maruz kalan endotel hiicre sitipernatant:
ile inkiibe edilen HASMC'lerde ise PCSK9 ekspresyonu artmis
olup (p=0.037), NF-kB ekspresyonunda anlaml bir artis izlen-
menmistir. (p=0.89)

Sonug: Calismamizin sonucunda aterojenik etkenlere maruz
kalan endotel hiicrelerinin, damar diiz kas tizerinde degisik-
liklere neden oldugu, damar diiz kas hiicrelerindeki PCSK9 ve
NE-kB ekspresyonunu arttirdig1 gozlenmistir.

Anahtar Kelimeler: ateroskleroz, vaskiiler diiz kas hiicresi,
vaskiiler endotel hiicresi, proprotein konvertas subtilisin/kek-
sin tip 9 (PCSK9), niikleer faktor kappa b (NF-kB)

wall cells could impede atherosclerosis treatment and
may precipitate the disease even in nonhyperlipidemic
individuals.

Vascular smooth muscle cells (VSMCs) are one of the
main cell types that play an important role in carry-
ing out the physiological functions of the blood vessel
wall. In atherosclerosis, the proliferation, migration,
and phenotypic changes of VSMCs are key steps in the
process (7). While PCSKO9 leads to the development and
progression of all these atherosclerotic changes in vas-
cular smooth muscle cells (VSMCs), it has been found
that VSMCs themselves express and secrete PCSK9, and
there is increased PCSK9 expression in atherosclerotic
VSMCs (8).

Nuclear Factor kappa B (NF-kB) is a transcription factor
that plays a crucial role in inflammation. It controls the
transcription of many genes involved in the inflammato-
ry response, including cytokines, chemokines, adhesion
molecules, acute-phase proteins, apoptosis regulators,
and genes involved in cell proliferation (9). In several
studies, it has been demonstrated that NF-kB expression
particularly promotes proliferation in smooth muscle
cells and is associated with arterial hyperplasia (10). Fur-
thermore, NF-kB inhibition has been demonstrated to
reduce intimal hyperplasia in arteries (11). In atheroscle-
rotic lesions, PCSKO9 increases the expression of NF-kB,
thereby increasing the production of inflammatory cy-
tokines such as tumour necrosis a (TNF-a), Interleukin
1 B (IL-1P), and Monocyte chemoattractant protein 1
(MCP-1). On the other hand, PCSK9 inhibition has been
shown to reduce NF-kB expression induced by lipopol-
ysaccharide (LPS), oxidised LDL (Ox-LDL), and TNF-a
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in macrophages (12). Based on these studies, it is obvious
that the atherosclerotic effects of PCSK9 in vascular wall
cells are closely associated with NF-kB. Endothelial cells,
the primary cellular population exposed to atheroscle-
rotic molecules within the vascular lumen, orchestrate
the atherosclerotic process by modulating the activities
of other cell types implicated in disease progression.
The cross-talk between endothelial cells and VSMCs is
crucial to the evolution and progression of atheroscle-
rosis (13). Nevertheless, the role of endothelial cells in
augmenting PCSK9 expression in VSMCs during ather-
osclerosis remains nebulous. Our study aims to elucidate
the alterations in VSMCs, the associated inflammatory
response, NF-kB and PCSK9 expression in relation to
endothelial cell activity in atherosclerosis.

MATERIAL and METHODS
Cell culture:

Two different cell types were used for the experiments:
human aortic smooth muscle primary cell line (HASMC)
and primary endothelial cells derived from the umbilical
cord vein (HUVEC). HASMC was cultured in smooth
muscle cell medium (Lonza), while HUVEC cells were
cultured in endothelial cell medium (Lonza). The basal
mediums were supplemented with the recommended
amounts of fetal bovine serum and growth factors. The
cells were incubated at 37 °C and 5% CO, in a CO, incu-
bator for optimal cell growth. Smooth muscle cells were
expanded in T25 and T75 flasks, while endothelial cells
were expanded in gelatincoated T25 flasks. For the ex-
periments, HUVECs were seeded onto gelatin-coated 6
well plates, and HASMCs were seeded onto tissue culture
treate 6-well plates. When the cells reached 80% conflu-
ence, they were passaged and subcultured.

Atherogenic substances for cell treatment:

HUVECs were treated with atherogenic substances for
24 hours, and then the supernatants were collected and
used to incubate HASMCs. Hydogen peroxide (H,0,),
cigarette smoke extract (CSE), and oxidised LDL (Ox-
LDL) were chosen as atherogenic substances. A 30%
wt H O, solution (Sigma) was diluted to obtain 300uM
H,O,. Purchased Ox-LDL (Thermo Fisher) was add-
ed to the cells at a concentration of 40ug/ml. Cigarette
smoke extract (CSE) was prepared as described in previ-
ous publications (14). A plastic tube and pipette tip were
attached to a 50ml syringe. The syringe was filled with

10 ml of basal endothelial medium. A cigarette contain-
ing 0.8 mg nicotine and 10 mg tar was attached to the
pipette tip. Smoke was drawn into the syringe every 30
seconds for a total of 35ml, and the syringe was shak-
en. This process was repeated 10 times for one cigarette.
To obtain 100% cigarette smoke extract, the smoke of
2 cigarettes was added to 10ml of the medium. The pH
of the prepared solution was adjusted to 7.4, and it was
then sterilised using a 0.22um filter. Based on previous
publications, HUVECs were treated with 10%, 5%, and
2.5% CSE, but significant cell death was observed with
10% CSE. Therefore, the experiments continued with the
highest dose at which the cells remained viable, which
was 5% CSE.

The cells were incubated with 300 uM H,O, or 40 ug/
ml Ox-LDL or 5% CSE for 24 hours. At the end of the
24-hour period, the supernatant of endothelial cells was
collected in Eppendorf tubes using a pipette. To remove
dead cells, the supernatant was centrifuged at 1000g for
10 minutes. The pellet was discarded, and the superna-
tant was preserved. The medium on top of HASMCs was
aspirated, and the cells were washed with PBS. The su-
pernatant obtained from endothelial cells was added to
the HASMCs. After 48 hours of incubation, the cellular
protein was extracted. The viability of endothelial cells in
the presence of atherogenic substances was demonstrat-
ed using an MTT assay (Roche).

Protein Isolation and Western Blot Analysis:

For protein isolation, a commercially purchased RIPA
lysis buffer was used, and on the day of use, 100X pro-
tease inhibitor and phosphatase inhibitor were added to
the RIPA buffer at a 1:100 ratio. Following extraction,
the protein concentration was measured using the Pierce
BCA Protein Assay. The samples were prepared for SDS-
PAGE, and the proteins were separated by electropho-
resis on a 5-20% acrylamide gel. The proteins on the gel
were transferred to a nitrocellulose membrane using wet
transfer apparatus. The nitrocellulose membrane was
first blocked then incubated overnight at +4 °C with the
primary antibody targeting the protein of interest. The
following day, the membrane was incubated with an ap-
propriate secondary antibody for the primary antibody.
To visualize the bands, the membrane was incubated
with ECL(Thermo Fisher) and imaged with a ChemiDoc
imager.

The quantitative analysis was performed by using the
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Figure 1. The images of HASMC and HUVEC.

A. Image of HASMC were captured at passage 8 when they reached 80% confluence.
B. Image of HUVEC were captured at passage 6 when they reached 80% confluence.The scale bar represents a measu-
rement of 100 pm. The images were taken at a magnification of 10X.

Image ] program.

The primary antibodies used in the Western blot experi-
ments were as follows:

NEF-kB p65 Polyclonal Antibody (Thermo Fisher, 51-
0500, PCSK9 Polyclonal Antibody

(Cayman, 10007185), GAPDH antibody (Abcam,

ab9485)

Data analysis

The data analysis was performed using GraphPad Prism
version 9.4.1. The data were presented as means and
standard error of the mean (S.E.M). Differences between
means were compared using Student’s t-test when com-
paring two groups; for comparisons involving more than
two groups, analysis of variance (ANOVA) with Tukey’s
post hoc test was used. Statistical significance was con-
sidered at p < 0.05.

RESULTS

The purchased HASMC and HUVECs were cultured in
the appropriate culture medium.

When the cell density reached 80%, images were cap-
tured under a microscope. (Figure 1)

The endothelial cells were treated with 300uM H,O,,
40ug/ml OxLDL, and 5% cigarette smoke extract (CSE)
to simulate atherogenic conditions. A group of cells
without any atherogenic substances was considered as
the control group. After confirming the viability of the

cells following a 24-hour incubation with these agents
using the MTT assay, the experiment was initiated. As
shown in Figure 2, there were no significant differences
between the viabilities of control vs treated cells.

Following proving the viability of HUVECs with these ath-
erogenic molecules, endothelial cells were incubated with
300uM H,0O,, 40ug/ml OxLDL, and 5% cigarette smoke
extract (CSE) for 24 hours. The mediums of HASMC
grown on separate plates were discarded, and the mediums
from endothelial cells, which were incubated with these
substances for 24 hours, following the steps specified in
the methods, were added to the smooth muscle cells. After
48 hours of incubation, protein extraction was performed
from the vascular smooth muscle cells, and the expression
of PCSK9 and NF-kB proteins was evaluated.

Images of the HASMCs were captured under a microscope
before protein extraction. It was observed that the mor-
phology of the HASMCs incubated with endothelial cell
medium containing atherogenic substances differed from
the cells incubated with endothelial cell medium without
atherogenic substances, and the smooth muscle cells incu-
bated with endothelial cell medium containing atherogenic
substances exhibited similarities to a synthetic phenotype
(Figure 3).

Following protein extraction, Western Blot analysis
was performed to understand the effect of HUVECs on
HASMCs’ PCSK9 and NF-kB protein expressions.

In HASMCs which were incubated with endothelial cell
medium treated with 5%CSE, the expression of PCSK9
(p=0.034) and NF-kB p65 (p=0.024) in HASMCs were
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significantly higher than in HASMCs incubated with en-
dothelial cell medium without any additions (Figure 4).

The expression of PCSK9 (p=0.0137) and NF-kB
p65(p=0.043) proteins in HASMCs incubated with en-
dothelial cell medium treated with 300uM H,O,, was
also higher than in HASMCs incubated with endothelial
cell medium without the addition of atherogenic sub-
stances (Figure 5).

In HASMCs incubated with endothelial cell medium
treated with 40pg/ml Ox-LDL, the expression of PCSK9
was higher than in HASMCs incubated with control en-
dothelial cell medium (p=0.037), but the difference in

& NF-kB expression between the two groups was not sta-
tistically significant (p=0.89) (Figure 6).

Discossion
Figure 2. The MTT analysis of HUVECs The viability

of endothelial cells was analysed using the MTT assay.
Compared to the control group, the viability in the 5%
SDE group was found to be 96%; in the H,O, group, it
was 98%; and in the ox-LDL group, it was 97%.

PCSK9 expression in vascular wall cells and its effects
on these cells have recently gained attention, leading to
associated studies. There are conflicting pieces of infor-
mation regarding PCSK9 expression in endothelial cells,
but researchers agree that vascular smooth muscle cells
are the main cells in the vascular wall that exhibit PCSK9
expression (6).

Figure 3. The appearance of HASMC cells af-
ter 48 hours of incubation with HUVEC super-
natants exposed to atherogenic stimuli. The
appearances of HASMCs incubated with HU-
VEC supernatants for 48 hours are as follows
A. Smooth muscle cells incubated with HU-
VEC medium without any added substance.
B. Smooth muscle cells incubated with
HUVEC medium supplemented with
5% SDE (cigarette smoke extract).
C. Smooth muscle cells incubated with HU-
VEC medium supplemented with 300 uM
H,0O,.

D. Smooth muscle cells incubated with HU-
VEC medium supplemented with 40 pg/ml
Ox-LDL.The images were captured at 20X
magnification, and the scale bar represents
100 pm.
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Figure 4. The protein expression of PCSK9 and NF-kB
p65 in HASMCs incubated with endothelial cell medium
supplemented with 5% CSE. Following protein extrac-
tion, HASMCs incubated with endothelial cell medium
supplemented with 5% CSE and HASMCs incubated
with endothelial cell medium without any additions
(control) were evaluated using Western Blot analysis.
¥ p<0.05

A. The expression of PCSK9 was significantly higher
in the %5 CSE group compared to the control group
(p=0.034).

B. The expression of NF-kB p65 was significantly hig-
her in the %5CSE group compared to the control group
(p=0.024)

Atherosclerosis is triggered when vascular endothelial cells
are exposed to atherogenic stimuli, followed by the involve-
ment of inflammatory cells and vascular smooth muscle cells
in the process (2). Understanding the effects of endothelial
cells on other cells when exposed to atherosclerosis-trigger-
ing stimuli is important for understanding the mechanism
of atherosclerosis. Changes induced by endothelial cells in
smooth muscle cells, which are one of the most important
cells in the vascular wall, are being investigated through var-
ious coculture studies (15, 16). Communication between
endothelial cells and smooth muscle cells mainly occurs
through paracrine signalling and via exosomes (17). There-
fore, it is considered appropriate to use the stimulated me-
dium method to observe the effects of paracrine molecules
secreted by endothelial cells on smooth muscle cells when
exposed to an atherosclerotic stimulus (18).

Figure 5. The protein expression of PCSK9 and NF-kB
p65 in HASMCs incubated with endothelial cell medi-
um supplemented with 300uM H,O,, Following prote-
in extraction, HASMCs incubated with endothelial cell
medium supplemented with 300uM H,O,, and HASM-
Cs incubated with endothelial cell medium without any
additions (control) were evaluated using Western Blot
analysis. * p<0.05

A. The expression of PCSK9 was significantly higher in
the 300pM H202 group compared to the control group
(p=0.0137)

B.The expression of NF-kB p65 was significantly higher
in the 300pM H,O, group compared to the control group

(p=0.043).

It is well-established that smoking causes atherosclerosis
(19). Using cigarette smoke extract in cell culture exper-
iments studying the atherosclerotic effects of smoking
is a common method (14). One of the atherogenic sub-
stances we applied to endothelial cells was 5% cigarette
smoke extract (CSE). CSE contains various reactive oxy-
gen species that induce oxidative stress and disrupts NO
biosynthesis by causing eNOS dysfunction (20). CSE
leads to increased expression of adhesion molecules and
the release of inflammatory cytokines such as TNF-a
and IL-6 in endothelial cells (21). It has also been shown
to induce NF-kB activation in bronchial epithelial cells
(22). In our study, we observed an increased expression
of NF-kB in HASMCs incubated with the medium from
endothelial cells treated with 5% CSE. This finding sup-
ports previous studies indicating that CSE increases in-
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Figure 6. The protein expression of PCSK9 and NF-
kB p65 in HASMCs incubated with endothelial cell
medium supplemented with 40ug/ml Ox-LDL Following
protein extraction, HASMCs incubated with endothelial
cell medium supplemented with 40ug/ml Ox-LDLand
HASMCs incubated with endothelial cell medium
without any additions (control) were evaluated using
Western Blot analysis. .* p<0.05, ns: nonsignificant
A. The expression of PCSK9 was significantly higher
in the 40pg/ml group compared to the control group
(p=0.037)). B.The expression of NF-kB p65 was
not different between Ox-LDL and the control group
(p=0.89)

flammation in the vascular wall. Studies conducted on
smooth muscle cells have shown that CSE acts as a mi-
togen (22). However, none of these studies has demon-
strated increased NF-kB expression in smooth muscle
cells due to exposure to CSE, as we have shown in our
study. Ma et al. demonstrated that CSE increases PCSK9
expression in HepG2 cells and associated this finding
with the mechanism of smoking-related dyslipidemia
(23). However, there is no study available on the effect
of smoking on PCSK9 expression in vascular wall cells.
Our study provides new evidence that endothelial cells
exposed to cigarette smoke increase PCSK9 expression
in vascular smooth muscle cells. This finding is consist-
ent with the knowledge that cigarette smoke induces a
phenotypic change in smooth muscle cells, leading to a

synthetic phenotype, as increased PCSK9 expression in
smooth muscle cells is also associated with a synthetic
phenotype (24).

When we applied H,0, to endothelial cells, we observed
an increase in NF-kB and PCSK9 expression in smooth
muscle cells as well. H O, is a reactive oxygen species
and plays a role in the development of atherosclerosis by
inducing oxidative stress (25). Similar to other reactive
oxygen species, it can disrupt cellular functions by caus-
ing DNA damage, lipid peroxidation, protein modifica-
tions, and impairment of the signalling system, leading
to apoptosis in cells (26). Numerous studies have shown
the association between increased NF-kB expression and
H,0, (27, 28). In our study, we hypothesize that the in-
creased NF-kB expression in smooth muscle cells is as-
sociated with the release of inflammatory cytokines such
as TNF-a and ROS from endothelial cells, which are ex-
posed to H202. It has been demonstrated that ROS and
inflammatory cytokines contribute to increased PCSK9
expression in smooth muscle cells (29). Therefore, ob-
serving increased PCSK9 expression in vascular smooth
muscle cells is an expected finding. Additionally, it has
been shown that PCSK9 inhibition can prevent the ath-
erosclerotic effects caused by H,O, (30).

The uptake/cholesterol efflux balance and accumulation
of Ox-LDL stimulate the endothelial cells to produce
pro-inflammatory molecules (31). The inflammatory
molecules produced by endothelial cells also cause in-
flammatory changes in smooth muscle cells. Therefore,
an expected finding is an increase in PCSK9 expression
in smooth muscle cells incubated with the medium
from endothelial cells exposed to Ox-LDL. Ding et al.
have shown an increased expression of PCSK9 in vas-
cular smooth muscle cells exposed to Ox-LDL (32). An
increase in NF-kB expression in smooth muscle cells
due to the release of inflammatory cytokines from en-
dothelial cells was also expected, but we did not observe
a statistically significant increase in NF-kB. This may be
due to the lower concentration of Ox-LDL (40pg/ml)
used in our study compared to other studies. Chen et al.
have shown increased NF-kB expression with 50pg/ml
Ox-LDL in their experiments (33). Ding et al. observed
that when NF-kB gene expression was inhibited by siR-
NA in vascular smooth muscle cells, the induced PCSK9
expression by Ox-LDL decreased (32). This provides evi-
dence for the association of PCSK9 expression in smooth
muscle cells with the NF-kB pathway, and an expected
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finding is an increase in NF-kB along with PCSK9 ex-
pression. However, Ding et al. demonstrated increased
PCSK9 expression with 60pg/ml Ox-LDL, but did not
observe a statistically significant rise with lower doses
(32). On the other hand, Robbesyn et al. have shown that
high doses of Ox-LDL can suppress NF-kB expression
(34).

An important limitation of our study is that we incu-
bated vascular smooth muscle cells with the medium
from endothelial cells exposed to atherogenic stimuli.
Demonstrating the molecules released by endothelial
cells, especially inflammatory cytokines and PCSK9, in
the medium through ELISA could have shed light on
endothelial cell-smooth muscle cell communication. We
aim to investigate this aspect in future studies. In the fu-
ture, the communication between endothelial cells and
smooth muscle cells, particularly regarding PCSK9 and
inflammatory pathways, is aimed to be further evaluated
in more detail.

CONCLUSION

Endothelial cell smooth muscle cell interaction is one of
the key mechanisms in atherosclerosis. In our study, we
have shown that endothelial cells which were exposed to
atherogenic stimuli induce PCSK9 and NF-kB expres-
sion in vascular smooth muscle cells.

In the future, more studies will shed light on the role of
PCSKO in this interaction.
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Abstract

Introduction: Attention Deficit/Hyperactivity Disor-
der (ADHD) causes significant impairment in daily life.
Besides, the frequency of alcohol and substance use dis-
orders (ASUD) in ADHD is all too often in the general
population.

Objective: The study aims to investigate the prevalence
of ADHD symptoms in childhood and adulthood as well
as ADHD-related problems in patients hospitalized for
civil commitment decisions due to problems related to
ASUD.

Materials and Method: The sample consists of 100
patients with ASUD. A sociodemographic data form
includes sociodemographic characteristics, possi-
ble ADHD, and alcohol/substance-related problems.
Wender Utah Rating Scale and Adult ADD/ADHD Rat-
ing Scale were applied to determine ADHD symptoms.

Results: We determined that 38% of the patients with
ASUD admitted to civil commitment exhibited ADHD
symptoms in childhood and 20% in adulthood. More
than half of the patients have experienced forensic
problems and had a crime history (54% and 55%, re-
spectively). Most patients with ASUD have problems in
more than one area related to forensics, spouse, family,
or health (63%). Receiving disciplinary punishment in

Oz

Giris: Dikkat Eksikligi/Hiperaktivite Bozuklugu (DEHB)
giinlik yasamda 6nemli bozulmalara neden olmakta-
dir. DEHB'de alkol ve madde kullanim bozukluklarinin
(AMKB) siklig1 genel toplumdan daha yiiksektir.

Amag: AMKB ile iliskili sorunlar nedeniyle zorunlu te-
davi i¢in hastaneye yatirilan hastalarda ¢ocukluk ve eris-
kinlik déneminde DEHB belirtilerinin yayginhgimi ve
DEHB ile iliskili sorunlar: arastirmay: amagladik.

Gereg ve Yontem: Orneklem 100 AMKB hastasindan
olusmustur. Sosyodemografik 6zellikleri, olast DEHB ve
alkol-madde ile iligkili sorunlar igeren bir sosyodemog-
rafik veri formu kullanilmistir. DEHB belirtilerini belir-
lemek i¢in Wender Utah Derecelendirme Olgegi ve Yetis-
kin DEB/DEHB Derecelendirme Olgegi uygulanmistr.
Bulgular: Zorunlu tedavi karar1 verilen AMKB hastala-
rinin %38'inin ¢ocukluk déneminde, %20'sinin ise yetis-
kinlik doneminde DEHB belirtileri gosterdigini sapta-
dik. Hastalarin yarisindan fazlasi adli sorunlar yasamisti
ve sug Oykiisiine sahipti (sirastyla %54 ve %55). AMKB'li
hastalarin ¢ogunlugu adli, es, aile veya saglikla ilgili bir-
den fazla alanda sorun yasamist1 (%63). Okul hayatinda
disiplin cezas1 almak, zorunlu askerlik hizmetini tamam-
lamak, askerlikte hava degisimi almak ve adli olaya karis-
mak DEHB ile iligkili bulunmustur.
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school life, completing military service, taking a break
from military service, and being involved in a judicial
problem is associated with ADHD.

Conclusion: Undiagnosed and untreated ADHD can
lead to lifelong difficulties and ASUD. Although the
abuse potential of drugs used to treat ADHD is con-
troversial when ADHD symptoms are not controlled,
more serious consequences occur in potential problem
areas accompanied by alcohol and/or substance use. This
study reveals the problems that may arise throughout life
due to ADHD within the framework of ASUD.

Keywords: adult; childhood; attention deficit/hyperac-
tivity disorder; alcohol; substance; civil commitment

INTRODUCTION

Attention deficit/hyperactivity disorder (ADHD) is
a neuropsychiatric disorder that is not only specif-
ic to childhood but also begins in childhood and lasts
throughout life. ADHD causes significant impairment
in the daily functioning of affected adults in academic,
social, and work areas (1). Most cases are diagnosed in
childhood, and 40-60% continue until adulthood (2).
Adult ADHD is characterized by disruptive symptoms
such as inattention, hyperactivity, and impulsivity (3).
The prevalence of ADHD is 2.5-4.9% in the adult pop-
ulation. ADHD is not sufficiently recognized in adult
psychiatry and is often ignored and misdiagnosed. It is
estimated that approximately 90% of adults with ADHD
are not treated (4).

Several hypotheses have been proposed regarding the
relationship between ADHD and alcohol-Drug use dis-
order (ASUD). Confirming genetic factors, children of
adults with ASUD are more likely to develop ADHD
than children of adults without ADHD. Impairment in
executive functions in individuals with ADHD leads
to increased ASUD due to poor judgment, impulsivity,
and novelty seeking. Individuals with ADHD use alco-
hol-Drug as self-medication to cope with the accompa-
nying impairments in attention and executive functions.
Another hypothesis is related to dopamine neurotrans-
mission. The mesolimbic dopaminergic system is re-
sponsible for the effects of Drug use and the reward

Sonug: Tan1 konmamis ve tedavi edilmemis DEHB ya-
sam boyu zorluklara ve AMKB 'ye yol agabilir. DEHB
tedavisinde kullanilan ilaglarin kétiiye kullanim potan-
siyeli tartigmali olsa da, DEHB belirtileri kontrol altina
alinmadiginda, alkol ve/veya madde kullaniminin eslik
ettigi potansiyel sorun alanlarinda daha ciddi sonuglar
ortaya ¢ikmaktadir. Bu ¢alisma DEHB'ye bagli olarak
yasam boyu ortaya ¢ikabilecek sorun alanlarin1 AMKB
gercevesinde ortaya koymaktadir.

Anahtar Kelimeler: yetiskin; cocukluk; dikkat eksikligi/
hiperaktivite bozuklugu; alkol; madde; zorunlu tedavi

mechanism. People with ASUD have decreased dopa-
minergic receptor availability in the striatum (5).

ADHD has various negative effects on the individual,
family, and environment. ADHD is associated with low
academic achievement, relationship problems, negative
affect, marital problems, and low occupational perfor-
mance (5). Adult ADHD is often accompanied by psychi-
atric comorbidity. These individuals often exhibit risky
behaviors such as accidents, Committing Suicides, and
violence (1). Drug use disorder is increased 4-8 times in
adults with ADHD (2). Similarly, ADHD is more com-
mon in individuals with ASUD (6).

According to DSM-5, there are three types of clinical
appearance of ADHD; i) The dominant attention-deficit
type, ii) The dominant hyperactive-impulsive type, and
iii) The combined attention-deficit-hyperactive-impul-
sive type (7). Individuals diagnosed with ADHD drive
faster under the influence of alcohol—and driving with-
out a driving license is more common—and they are more
frequently involved in traffic accidents (8). In particular,
hyperactivity and impulsivity are associated with legal
problems. Individuals diagnosed with a dominant hyper-
activity-impulsive type of ADHD are arrested more fre-
quently in adult life and have higher rates of committing
multiple crimes. Studies conducted in different countries
have shown that 45% of prisoners have a background of
childhood ADHD (2). ASUD accompanying ADHD in-
creases the likelihood of committing a crime (9).
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Table 1. Data about alcohol and/or substance use of the participants

Variable n (%)
Smoking
No 6 (6.0)
Yes 94 (94.0)
Frequency of smoking (piece/day)
None 5(5.0)
1-10 4 (4.0)
11-20 35 (35.0)
Over 20 56 (56.0)
Alcohol use
No 34 (34.0)
Yes 66 (66.0)
Frequency of alcohol use
None 33 (33.0)
Rarely 29 (29.0)
1-2 times in a month 6 (6.0)
1-2 times in a week 12 (12.0)
Every day 20 (20.0)
Drug use
No 10 (10.0)
Yes 90 (90.0)
Frequency of Drug use
None 10 (10.0)
Rarely 2(2.0)
1-2 times in a month 26 (26.0)
1-2 times in a week 15 (15.0)
Every day 47 (47.0)
Drug type
No substance 9(9.0)
Methamphetamine 17 (17.0)
Benzodiazepine 2(2.0)
Inhalant 4 (4.0)
Gabapentine/Pregabaline 2(2.0)
Multiple substance use 43 (43.0)
Family background of alcohol use
No 62 (62.0)
Yes 38 (38.0)
Family member who uses alcohol
No member 62 (62.0)
Father 32 (32.0)
Brother 5(5.0)
Wife 1(1.0)
Family background of Drug use
No 90 (90.0)
Yes 10 (10.0)
Family member who uses Drug
No member 90 (90.0)
Father 4 (4.0)
Brother 5(5.0)
Wife 1(1.0)
Total 100 (100.0)

Age at onset of alcohol (M+SD)

16.8+4.5 (min 10, max 32) years

Age at onset of substance (M+SD)

19.9+6.0 (min 7, max 40) years
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Table 2. Possible problems of the patients related to ADHD

Problem area n (%)
Grade repetition

No 82 (82.0)

Yes 18 (18.0)
School change

No 87 (87.0)

Yes 13 (13.0)
Disciplinary punishment at school

No 84 (84.0)

Yes 16 (16.0)
Job change

Never 50 (50.0)

Rarely 34 (34.0)

Often 16 (16.0)
Military service

Completed 73 (73.0)

Not completed 20 (20.0)

Exempted 7(7.0)
Breaking during military service

No 68 (68.0)

Yes 12 (12.0)

Not yet enlisted 20 (20.0)
Legal Issue

No 46 (46.0)

Yes 54 (54.0)
Crime background

No 45 (45.0)

Yes 55 (55.0)
Prison background

No 72 (72.0)

Yes 28 (28.0)
Type of crime

None 40 (40.0)

Traffic accident 10 (10.0)

Injuring 16 (16.0)

Fighting 17 (17.0)

Drug trade 11 (11.0)

Others (extortion, theft, murder etc.) 6 (6.0)
Probation background

No 58 (58.0)

Yes 42 (42.0)
Violating traffic rules

No 62 (62.0)

Yes 38 (38.0)
Occupational accident/home injury

No 88 (88.0)

Yes 12 (12.0)
Self-mutilation

No 57 (57.0)

Yes 43 (43.0)
Committing Suicide

No 82 (82.0)

Yes 18 (18.0)
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Although involuntary treatment for alcohol and/or Drug
use disorder is controversial, civil commitment for treat-
ment can be ordered by judicial decision if there is a risk
of harm to self/others or a danger to society. This study
aims to determine the prevalence of ADHD in child-
hood and adulthood and various ADHD-related prob-
lems in individuals hospitalized with civil commitment
decisions for alcohol and/or Drug dependence. People
who do not have alcohol-Drug use and ADHD comor-
bidities are less likely to cause problems for themselves
or the community and are more likely to seek treatment
voluntarily. We expect people with alcohol or Drug use
disorders to have more ADHD symptoms in childhood
and adulthood and to experience more ADHD-related
problems due to the coexistence of ADHD and alcohol
or Drug use disorder.

MATERIAL and METHODS
Sample and Study Design

The sample consisted of 100 individuals with alcohol and/or
Drug use disorders who had been given a civil commitment
decision due to problems related to alcohol and/or Drug use.
The Turkish Civil Code 432 regulates civil commitment in
case of dangerousness or committing a crime by a person
with mental illness or alcohol or Drug addiction. It also in-
cludes placing the person in the appropriate institution for
treatment and rehabilitation if there are no alternatives to
protect them and society.

This study was conducted in an Alcohol and Drug Abuse
Treatment Centre between January 2021 and January 2023.
Inclusion criteria were to be between 18-65 years of age and
literate at least two weeks after hospitalization and after the
disappearance of symptoms related to alcohol and/or Drug
withdrawal. Patients with mental retardation, cognitive im-
pairment, and exacerbation of a psychotic or affective disor-
der were excluded from the study.

Ethics committee approval was obtained from Samsun Train-
ing and Research Hospital Clinical Research Ethics Commit-
tee with the date 01.01.2021 and number GOKA/2021/2/6.
Written informed consent was observed from all patients

Data Collection

A sociodemographic data form including sociode-
mographic characteristics of the patients, alcohol or

Drug-related characteristics, and possible ADHD and
alcohol-Drug-related problems was prepared by the re-
searchers. Wender Utah Rating Scale and Adult ADD/
ADHD Rating Scale were applied to determine ADHD
symptoms in childhood and adulthood. The diagnoses of
alcohol and Drug use disorder were confirmed according
to the Diagnostic and Statistical Manual of Mental Dis-
orders 5 (DSM-5) criteria by responsible psychiatrists.

The Wender Utah Rating Scale is a self-assessment scale
and was developed to assess adults' childhood ADHD
symptoms retrospectively. Each item is rated between
'0" and '4' (O=never, 4=extreme). The cut-off point of the
scale is 36 and above (10).

The Adult ADD/ADHD Rating Scale measures ADHD
symptoms in adults and consists of three subsections.
The first part assesses attention deficit, the second part
assesses activity and impulsivity, and the third part as-
sesses some emotional and behavioral symptoms that
may be related to ADHD. For a diagnosis, at least 6 of the
9 items in the first and second sections must be scored as
2 or 3. The total score of the third section is expressed as
ADHD/ADHD-related characteristics score (11).

Statistical Analysis

Data were analyzed with SPSS 25.0. Descriptive statistics
are reported as mean * standard deviation for continu-
ous numerical variables. All categorical variables are pre-
sented in several cases (n) and percentages (%). Wheth-
er the independent variables were normally distributed
it was evaluated by the Kolmogorov-Smirnov test. For
non-normally distributed variables, the significance of
differences was evaluated by the Mann-Whitney U test
to compare two independent groups. The Levene's test
was used to determine the homogeneity of variance in
normally distributed data. The Welch test was used to
evaluate the data that did not have homogeneity of var-
iance. p<0.05 value was considered statistically signifi-
cant.

RESULTS
Sociodemographic Characteristics

All participants were male, and the mean age of the pa-
tients was 30.4+8 years. Most of the patients were single
and had low educational levels. 57% of the patients were
employed, and 55% had a middle income.
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Table 3. Problems caused by alcohol and/or substance use

n (%)

Type of problem

None 2(2.0)

Forensic problem 14 (14.0)

Marital problem 4 (4.0)

Familial problem 16 (16.0)

Health related problem 1(1.0)

Mixed 63 (63.0)
Legal problem

No 60 (60.0)

Yes 40 (40.0)
Marital problem

No 66 (66.0)

Yes 34 (34.0)
Family issues

No 25 (25.0)

Yes 75 (75.0)
Health related problem

No 66 (66.0)

Yes 34 (34.0)
Total 100 (100.0)

Table 4. Wender Utah Rating Scale and Adult ADD/ADHD Evaluation Scale scores in patients with
alcohol and/or substance use disorder

Scale

n (%)

Wender Utah Rating Scale (M+SD)

29.6+19.4 (min 0, max 74)

Wender Utah Rating Scale
No
ADHD

62 (62.0)
38 (38.0)

Adult ADD/ADHD Evaluation Scale (M+SD)

40.2+28.7 (min 4, max 117)

Adult ADD/ADHD Evaluation Scale
No ADHD
Have ADHD
Attention-deficit type
Hyperactive-impulsive type
Combined type

80 (80.0)

20 (20.0)

15 (15.0)
3(3.0)
2(2.0)

The rate of psychiatric admission during childhood or ad-
olescence was low (17%). In contrast, most patients were
admitted to psychiatric services in adulthood (76%), and
almost half had a psychiatric diagnosis (49%). However,
the rate of treatment for alcohol and/or Drug abuse was
low (28%). Almost all patients were admitted to the in-
patient clinic with civil commitment through the judicial
process (98%).

Data on Smoking, Alcohol and Drug Use

The mean age at alcohol onset was 16.8+4.5 years,
and the mean age at Drug onset was 19.9+6.0 years.
The majority of the participants smoked more than 20
cigarettes per day. The rates of alcohol and Drug con-
sumption were 66% and 90%, respectively. Among the
types of Drugs used, multiple Drug use was the highest
rate (43%). The rate of family background of alcohol
use in alcohol users was 38%, and the highest rate was
observed in the father (32%). Family background of
Drug use was lower in Drug users (10%). Data on al-
cohol and/or Drug use of the participants are shown
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in Table 1.

Possible Problems With ADHD

More than half of the participants had experienced
Legal problems and had a crime background (54%
and 55%, respectively). The most common types of
offenses were fighting and wounding (17% and 16%,
respectively). About half of the subjects had ever been
on probation (48%). Self-mutilation background was
43%. Possible ADHD-related problems of the patients
are shown in Table 2.

Alcohol and/or Drug-Related Problems

Most patients with alcohol and/or Drug use had prob-
lems on multiple issues, such as Legals, spouse, family,
or health (63%). The most common problems caused
by alcohol and/or Drug use were related to family rela-
tionships (75%). The problems caused by alcohol and/
or Drug use are presented in Table 3.

Childhood and Adulthood ADHD Symptoms in
Patients with Alcohol and/or Drug use Disorders

In this study, we determined that 38% of the patients
with alcohol and/or Drug use disorder admitted to civ-
il commitment decision exhibited ADHD symptoms
in childhood—according to the Wender-Utah Rating
Scale—and 20% in adulthood—according to the Adult
ADD/ADHD Rating Scale. The data about scales are
presented in Table 4.

The Relationship Between Adult ADHD and
Potential Problems

ADHD causes difficulties in education, work life, and
legal problems in adulthood. We compared ADHD
with grade repetition, school change, disciplinary
punishment in school for educational life, job change,
exemption and breakage during military service, Legal
problems, crime and prison background , violation of
traffic rules and probation background for legal prob-
lems, work /home injury, self-mutilation, Committing
Suicide, alcohol and Drug abuse as potential problem
areas. Among all these problem areas, according to the
Wender-Utah Rating Scale, receiving disciplinary pun-
ishment in school life, fulfilling military service, and
being involved in a judicial problem were associated
with ADHD (p<0.05). According to the Adult ADD/

ADHD scale, only completing involuntary treatment
during military service and taking a break from mil-
itary service were found to be associated with ADHD
(p<0.05). The relationship between adult ADHD and
possible problems according to the Wender-Utah Rat-
ing Scale and Adult ADD/ADHD Rating Scale are pre-
sented in Table 5 and Table 6.

DISCUSSION

In this study, the rate of ADHD symptoms in adults
who were given a civil commitment decision due to
problems related to alcohol-Drug use was determined
as 38% in childhood and 20% in adulthood. The rate
of ADHD in adolescents admitted to treatment centers
for SUD is 30-50% (12). In a comprehensive meta-anal-
ysis, the prevalence of ADHD and SUD comorbidity in
adults was reported between 9.9% and 54.1% (13). Our
results are consistent with the data in the literature.

ADHD is a risk factor for alcohol and Drug use dis-
orders (3). While the rate of ADHD varies between
35-71% in individuals with alcohol addiction, it is
between 15-25% in Drug addicts (1, 5). There may be
various reasons for the relationship between ADHD
and alcohol and Drug use disorders. Reasons that con-
firm the self-treatment hypothesis, such as alleviating
ADHD-induced emotions and facilitating sleep, have
been suggested and contribute to genetic predisposi-
tion for ADHD and ASUD (6). Drug use in ADHD
starts at younger ages, recovery rates are lower, and
Drug use treatment is more difficult (1).

ADHD is a risk factor for regular nicotine use (3).
Improvements in attention and executive functions
were found in adults with nicotine dependence, which
is consistent with the recommendations in the litera-
ture for the use of nicotinic agents in the treatment of
ADHD (6). We determined that 94% of the patients
with alcohol and/or Drug use were smokers. Smoking
rates in Drug users are 75-77% (14, 15). Adults and ad-
olescents with ADHD have higher smoking rates than
the general population (1). In our study, smoking rates
may be higher because some patients had ADHD co-
morbid with alcohol and/or Drug use.

In our study, the most frequently used Drug type was
multiple Drug use, with a rate of 43%. Individuals
with ADHD symptoms and all ADHD subtypes have
an increased risk for single and multiple Drug use. In
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Table 5. The relationship between adult ADHD and potential problems
according to Wender Utah Rating Scale*

Potential problems ADHD (-) ADHD (+) p

Grade repetition
No 51 31 p>0.05
Yes 11 7

School change
No 56 31 p>0.05
Yes 6 7

Disciplinary punishment at school
No 56 28 p=0.028
Yes 6 10

Job change
No 55 29 p>0.05
Yes 7 9

Military service
Completed 7 13
Not completed 51 22 p=0.005
Exempted 4 3

Breaking during military service
No 47 21
Yes 7 5 p>0.05
Not yet enlisted 8 12

Legal Issue
No 34 12 p=0.024
Yes 28 26

Crime background
No 32 13 p>0.05
Yes 30 25

Prison background
No 47 25 p>0.05
Yes 15 13

Probation background
No 37 21 p>0.05
Yes 25 17

Violating traffic rules
No 37 25 p>0.05
Yes 25 13

Work/home injury
No 59 29 p=0.005
Yes 3 9

Self mutilation
No 39 18 p>0.05
Yes 23 20

Committing Suicide
No 52 30 p>0.05
Yes 10 8

Alcohol
No 25 9 p>0.05
Yes 37 29

Drug use
No 8 2 p>0.05
Yes 54 36

Total 62 38

‘Mann Whitney U Test, Welch Test

p<0.05 was considered statistically significant.
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ADHD, one Drug is not preferred over another. Indi-
viduals with ADHD use psychoactive Drugs that can
improve cognitive performance and reduce emotional
fluctuations and restlessness in coping with symptoms.
The diversity of ADHD symptoms predisposes the way
for the use of different types of psychoactive Drugs (1).

In ADHD, deficits in self-control or executive func-
tions are the source of symptoms such as inattention
and impulsivity/hyperactivity (16). We detected that
the common type of ADHD was the attention-defi-
cit subtype. The hyperactivity-impulsivity subtype of
ADHD is strongly associated with SUD (6). However,
in a large epidemiological study, all ADHD subtypes
were associated with an increased risk of SUD, with
a predominance for the combined type (3). Further-
more, a recent epidemiological study determined that
ADHD subtypes in adults were associated with an in-
creased risk for SUD (17).

Individuals with ADHD are more likely to drop out of
school, have lower levels of education, experience mar-
ital problems, have higher unemployment rates, are
unsuccessful in business life, have poor social skills,
and are not consistent in peer relationships in adult-
hood (5).

Adult ADHD is often associated with risky behaviors
and is more vulnerable to risky behaviors such as Drug
abuse, violating traffic rules, dangerous driving, and
involvement in traffic accidents under symptoms such
as impulsivity, attention deficit, and hyperactivity (18).
Legal psychiatric examinations are common due to
these legal problems and impulsive behaviors (1, 19).
In addition, legal records reflect that young people
with ADHD have higher arrest rates. Having ADHD
symptoms in childhood poses a risk for illegal acts in
adulthood (1, 21). In a study examining children diag-
nosed with ADHD in childhood, it was found that 47%
of these children had criminal convictions in adult-
hood and were five times more likely to be convicted
and twelve times more likely to be convicted for violent
offenses compared to the general population (21). Al-
cohol-Drug abuse may worsen ADHD symptoms and
trigger criminal behaviour. In our study, as expected,
more than half of the participants had a background
of criminal problems and offenses (54% and 55%, re-
spectively). The rate of imprisonment for any reason
was %28.

ADHD is a lifelong disorder and affects all areas of life.

ADHD causes Legal, spouse, family, and health prob-
lems in adulthood. We found that ADHD causes Fami-
ly issues s at a rate of 75%, and 63% of the patients had
problems in more than one area. Civil commitment is
usually a court decision given upon the legal applica-
tion of the family. Considering that the study popula-
tion consisted of patients with involuntary hospitaliza-
tion, the presence of Family issues s and problems in
more than one field is an expected result.

In this study, The Wender Utah Rating Scale scores
were associated with receiving disciplinary punish-
ment in school life, being involved in a judicial event,
and completing military service. The Adult ADD/
ADHD Rating Scale scores were associated with com-
pleting military service and taking a break for mental
reasons during military service. Military service is a
process that requires compliance with rules and dis-
cipline. Individuals with ADHD may lack discipline,
focus, and organized work skills. Therefore, ADHD
symptoms may make it challenging to fulfill military
service. Similarly, school life also includes rules. In this
context, individuals with ADHD with impulsive and
attention disorders will likely have problems at school
and during military service.

The results obtained from this study and previous stud-
ies in the literature support that ADHD is a lifelong
problem in many areas if untreated. Early diagnosis
and treatment of ADHD treatment will be beneficial
for many problems that may develop in the following
years. In addition to medical treatment, therapies such
as cognitive behavioral therapy, play therapy, dance
therapy, and psychodynamic psychotherapy can be
supported both supportively and to improve residual
symptoms that persist despite drug therapy (22-25).

Limitations

This study has some limitations. First, although the co-
morbidity rate in ADHD is high and it is difficult to
find pure ADHD, comorbid psychiatric disorders ac-
companying alcohol Drug use were not investigated.
Second, only males were included in the study. Stud-
ies examining psychiatric disorders accompanying
ADHD and including both genders are recommended.

CONCLUSION
Although a well-defined disorder, ADHD is not rec-
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Table 6. The relationship between adult ADHD and potential problems
according to Adult ADD/ADHD Evaluation Scale*

Potential problems ADHD (-) ADHD (+) p

Grade repetition
No 66 16 p>0.05
Yes 14

School change
No 72 15 p>0.05
Yes 8

Disciplinary punishment at school
No 67 17 p>0.05
Yes 13

Job change
No 67 17 p>0.05
Yes 13

Military service
Completed 1
Not completed 63 10 p=0.006
Exempted 6 1

Breaking during military service
No 59 9
Yes 9 3 p=0.009
Not yet enlisted 12 8

Legal Issue
No 38 8 p>0.05
Yes 42 12

Crime background
No 37 8 p>0.05
Yes 43 12

Prison background
No 56 16 p>0.05
Yes 24

Probation background
No 43 15 p>0.05
Yes 37

Violating traffic rules
No 47 15 p>0.05
Yes 33 5

Occupational accident/home injury
No 71 17 p>0.05
Yes 9

Self mutilation
No 49 8 p>0.05
Yes 31 12

Committing Suicide
No 65 17 p>0.05
Yes 15

Alcohol use
No 28 6 p>0.05
Yes 52 14

Drug use
No 10 0 p>0.05
Yes 70 20

Total 80 20

*Mann Whitney U Test

p<0.05 was considered statistically significant.
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ognized in childhood and is often overlooked in
adulthood. People with ADHD have a functional and
emotional impairment, interpersonal problems, and
higher rates of alcohol and Drug abuse. When ADHD
is not diagnosed and treated, it is often accompanied
by familial, Marital, legal, and work-related problems.
Undiagnosed and untreated ADHD in childhood and
adulthood can lead to lifelong difficulties and alco-
hol-Drug use disorder. Although the abuse potential
of drugs used in the treatment of ADHD is controver-
sial when ADHD symptoms are not controlled, more
serious consequences occur in potential problem areas
accompanied by alcohol and/or Drug use. This study
reveals the problem areas that may arise throughout
life due to ADHD within the framework of ASUD with
civil commitment decision.
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Abstract

Statins are among the drugs of choice in the first-line treat-
ment of hyperlipidemia. Rhabdomyolysis, a well-known side
effect of statin therapy, is a syndrome of muscle cell necrosis
and releasing cell contents into the intravenous area. Patients
consult with myalgia muscle weakness and dark-colored urine
complaints. It is known that advanced age, diabetes, hypothy-
roidism, polypharmacy, and renal failure increase the risk of
statin-associated rhabdomyolysis. By starting treatment, drug
interactions of statins should be taken into consideration in pa-
tients with hyperlipidemia, co-morbidities, and multiple drug
use. The following report aims to draw attention to statin-in-
duced rhabdomyolysis and possible triggers for this side effect
by presenting a case with a history of atorvastatin, quetiapine,
and alprazolam use.

Keywords: statin, thabdomyolysis, emergency services

GIRIS

Rabdomiyoliz kas hiicrelerinde nekroz ve hiicre icerigi-
nin intraveno6z alana salinmasi ile olusan bir sendrom-
dur. Hastalar kas agrisi, kas giigsiizliigii, koyu renkli
idrar yapma sikéyeti ile bagvurabilirler. Ileri yas, hipoti-
roidizm, polifarmasi ve bobrek yetmezligi rabdomiyo-
liz riskini artirir (1-4).

Statinler hiperlipidemi tedavisinde ilk basamakta ter-
cih edilen ilaglardandir (5). Statin tedavisinin iyi bili-
nen bir yan etkisi olan rabdomiyoliz kas hiicrelerinde
nekroz ve hiicre igeriginin intravenéz alana salinmasi
ile olusan bir sendromdur. Hastalar miyalji, kas gii¢siiz-
lagi koyu renkli idrar yapma sikayetleri ile bagvururlar.
Ileri yas, diyabet, hipotiroidizm, polifarmasi ve bobrek
yetmezliginin statinle iliskili rabdomiyoliz riskini ar-
tirdig1 bilinmektedir (2-5). Hiperlipidemik hastada te-
daviye baslarken ek hastaliklar1 ve ¢oklu ilag kullanimi
mevcutsa statinlerin ilag etkilesimleri géz 6niinde bu-

Oz

Statinler hiperlipidemi tedavisinde ilk basamakta tercih edilen
ilaglardandr. Statin tedavisinin iyi bilinen bir yan etkisi olabi-
len rabdomiyoliz kas hiicrelerinde nekroz ve hiicre igeriginin
intravendz alana salinmast ile olusan bir sendromdur. Hastalar
miyalji kas giigstizliigii koyu renkli idrar yapma sikéyetleri ile
bagvururlar. Tleri yas, diyabet, hipotiroidizm, polifarmasi ve
bobrek yetmezliginin statin iligkili rabdomiyoliz riskini arttir-
dig: bilinmektedir. Tedaviye baslarken ek hastaliklar1 ve ¢oklu
ilag kullanim olan hastalarda statinlerin ilag etkilesimleri goz
6niinde bulundurulmalidir. Bu olgu sunumunda atorvastatin,
ketiapin ve alprazolam kullanim 6ykiisii olan olgu tizerinden,
statinin indiikledigi rabdomiyoliz ve bu yan etkinin goriilme-
sindeki olas tetikleyicilere dikkat cekmek amaglanmustir.

Anahtar Kelimeler: statin, rabdomiyoliz, acil servis

lundurulmalidir (5,6). Bu olgu sunumunda statinin in-
diikledigi rabdomiyoliz ve bu yan etkinin goriilmesin-
deki olasi tetikleyicilere dikkat cekmek amaglanmistir.

OLGU SUNUMU

Kirk bir yasinda kadin hasta bir haftadir her iki baca-
ginda agr1 ve giigsiizliik sikayeti ile klinigimize bagvur-
du. Hikayesinde alkol kullanimi, asir1 doz ila¢ alimi,
travma veya agir egzersiz oykiisii yoktu. Ozgegmisin-
de koroner arter hastaligi, yaygin anksiyete bozuklugu
ve hiperlipidemi mevcuttu. Hasta her giin asetilsali-
silik asit 100 mg, ketiapin 300 mg, 0,5 mg alprazolam
ve atorvastatin 20 mg kullanmaktaydi. Bagvurusunda
tansiyon arteryal 125/85 mmHg, ates 36,6 °C, kalp atim
hiz1 80 atim/dakika olarak bulundu.Fizik muayenesin-
de her iki alt ekstremitesinde kas giicii tam, duyu ve
motor defisiti yoktu. Diger sistem muayenelerinde pa-
toloji yoktu. Yapilan tetkiklerinde hemoglobin 13,1 gr/
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dl, beyaz kiire 10,6 bin/ul, trombosit 252 bin/ul, ala-
nin transferaz 229 U/L, aspartat transferaz 773 U/L,
alkalen fosfataz 72 U/L, Gama glutamil transferaz
23 U/L, laktat dehidrogenaz 1016 U/L, Sodyum 138
mEq/L, Kalsiyum 9.16 mEq/L, potasyum 5,7 mEq/L,
kan iire azotu 14,98 mg /dL, kreatinin 0,69 mg /dl asit
2.8 mg/dL, C-reaktif protein 0,2 mg/dL, kreatin ki-
naz (CK) 56377 U /L, kan gaz1 parametreleri normal
sinirlarda bulundu. Idrar tetkikinde idrar rengi acik
sar1 berrakty, eritrosit goriilmedi. Yapilan spesifik an-

tikor testleri ve diger tetkik sonugclar1 Tablo 1'de gos-
terilmistir. Hastaya statinle iligkili rabdomiyoliz tani-
st ile intravendz siv1 tedavisine baslandi. Atorvastatin
tedavisi kesildi. Takibinde idrar miktarinda azalma
olmadi, asidemi gelismedi, bobrek fonksiyon testleri
normal sinirlardaydi ve sikédyetleri azaldi. Tedavisinin
dordiinci giiniinde CK 88 U/L ye geriledi. Bir daha
statin grubu ila¢ kullanmamasi gerektigi anlatilarak
taburcu edildi.

Tablo 1. Hastanin Hastane YatigI Sirasinda Yapilan Spesifik Antikor Testlerinin ve Diger Tetkiklerin Sonuglari

Testin ad1 Test sonucu Beklenen deger
HBsAg 0,14 S/CO 0,00-0,99 S/CO
Anti-HAV IgM 0,5 S/CO 0,00-0,79 S/CO
Anti-HCV 0,06 S/CO 0,00-0,99 S/CO
Anti-HIV 0,09 S/CO 0,00-0,99 S/CO
Ferritin 23,40 ng/mL 5-204 ng/mL
Vitamin B12 157 pg/mL 187-883 pg/mL
Folat 4,3 ng/mL 3-20 ng/mL
TSH 2,15 ulU/mL 0,35-4,94 ulU/mL
T3 2,87 pg/mL 1,71-3,71 pg/mL
Sedimantasyon 11 mm/saat 0-20 mm/saat
Anti beta-2 glikoprotein 1 IgG Negatif

Anti beta-2 glikoprotein 1 IgM Negatif

Anti ds DNA Negatif

Anti kardiyolipin IgG Negatif

Anti kardiyolipin IgM Negatif

Anti trombin-3 aktivitesi Negatif

HLA B27 Negatif

Anti notrofilik stoplazmik antikor Negatif

Anti mitokondriyal antikor Negatif

Anti niikleer antikor Negatif

Anti diiz kas antikoru Negatif

Cyclic citrullinated peptide <0,5 U/mL 0-5 U/mL
Anti scl 70 Negatif

Romatoid faktor <1 IU/mL 0-30 IU/mL
Kompleman 3 101 mg /dL 83-193 md/dL
Kompleman 4 21,2 mg /dL 15-57 mg /dL
Troponin 0,002 ng/mL <0,0262 ng /mL
Protrombin zamani (INR) 0,96 0,8-1,3
Aktif parsiyel tromboplastin 29,6 sn 25-40 sn
zamant
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TARTISMA

Olgu sunumuzda 41 yasinda 6zge¢misinde ketiapin ve
alprazolam kullanim 6ykiisii olan vakamiz CK yiiksek-
ligi ile prezente oldu. Rabdomiyoliz diigiiniilen hasta-
nin, malign néroloeptik sendrom tanisi icin eslik eden
bulgusu olmamasi nedeni ile etyolojisinin atorvastatin
kullanim1 oldugu diisiiniildii. Statin tiirevi ilacin kulla-
niminin durdurulmasi ile klinik ve laboratuvar olarak
tam iyilesme gorildii

Artan kiiresel dislipidemi ve kardiyovaskiiler hastalik
insidansi nedeniyle, kolesterol disiirticii ilaglar yay-
gin olarak kullanilmaktadir. Bu sonugta rabdomiyoliz
gibi ciddi yan etkilerin gériilme sikliginin artmasina
yol agacaktir. Kanadada statinlere yapilan perakende
harcamalar 1998de 0,5 milyar dolardan 2007de 1,9
milyar dolara yiikselmis ve doénemin en hizli bityiiyen
terapotik ilag sinifi oldugu bildirilmistir. Bir derleme-
de, 1999 ile 2013 yillar1 arasinda yayinlanan ve genel
6liim oraninin %15 oldugu bildirilen toplam 112 statin
kaynakli rabdomiyoliz vakasi belirlenmistir. Rabdomi-
yoliz en sik erkeklerde ve 45 yas listiinde gorglmekte-
dir. Literatiirde bildirilen statine bagli rabdomiyoliz
vakalarinin ¢ogu, simvastatin ve atorvastatinin fibratlar
veya fusidik asit gibi diger ilaglarla birlikte kullanilmas:
sonucu ortaya ¢ikmistir (6). Rabdomiyolizi takiben kas
giicii veya diger fonksiyonel sonuglar hakkinda litera-
tiirde sinirl bilgi mevcuttur. Ayrica, ilaca bagh gelisen
bu rabdomiyoliz i¢in uygulanan tedavilerin standart
olmamasi ve uzun vadeli fonksiyonel iyilesme ile ilgili
bilgilerde bir bosluk olmasi mevcut literatiiriin kiimii-
latif olarak degerlendirilmesini zorlastirmaktadir (7).

Statin tedavisinin ilk senesi iginde rabdomiyoliz gelis-
me riski daha fazladir. Lipid diistirticti tedavi alan ¢ogu
hastada birden fazla ek hastalik ve ¢oklu ila¢ kullanimi
mevcuttur. Bu durum potansiyel yan etkileri artirmak-
tadir. Atorvastatin biyitk cogunlukla CYP3A4 enzim-
lerini ile metabolize olmaktadir. Bu enzimi inhibe eden
ilaglar ile birlikte kullanilmas1 durumunda statinin me-
tabolizmasini etkileyerek rabdomiyoliz goriilme riski-
artabilir. ABD Gida ve Ilag¢ Idaresi tarafindan 2002 y1-
linda yapilan bir ¢aligma, statin kaynakli rabdomiyoliz
vakalarinin %50den fazlasinin ilag etkilesimlerinden
kaynaklandigini gostermistir (6,7). Ketiapin gibi anti-
piskotik ilag¢larin néroleptik malign sendrom yaparak
CK’y1 yiikselttigi, miyalji, kas giicslizligii, ates gibi
semptomlara neden oldugu bilinmektedir. Ketiapin
intoksikasyonlarinda veya tedavi dozunda kullanimi

esnasinda bildirilmis rabdomiyoliz vakalar1 mevcuttur
(8). Hastanin kullandi8 alprazolam yine CYP3A4 iize-
rinden metabolize olan bir diger ilaglatir. Atorvastati-
nin metabolizmasini etkileyerek serum diizeylerini ve
potansiyel yan etkilerini artirmis olabilir. Intramiiskii-
ler enjeksiyon kas hasar1 yaparak CK seviyelerini yiik-
seltebilmektedir. Statin kaynakli otoimmiin miyozit bu
vakada akla gelebilecek 6n tanilardan biridir. Bu vaka-
da statinin kesilmesi ile CK seviyelerinde azalma olma-
s1 ve hastanin sikayetlerinin gerilemis olmasi statinin
indiikledigi rabdomiyoliz tanisini desteklemektedir..

Ilag piyasasinda alti statin iiretilmektedir: pravasta-
tin, atorvastatin, rosuvastatin, simvastatin, fluvastatin
ve lovastatin. Yedinci bir statin ilaci olan serivastatin,
yaklagik 100 rabdomiyolize bagl 6liimle iligkili oldugu-
nun tespit edilmesinin ardindan 2001 yilinda tireticisi
tarafindan piyasadan cekilmistir. Literatiirde statinle
iligkili rabdomiyoliz vakalar1 en yaygin olarak sirasiy-
la 40 mg/giin ve 10 mg/giin dozlarinda simvastatin ve
atorvastatinle bildirilmistir (9). 193.000den fazla kati-
limciyla yapilan bir ¢aligmada atorvastatin ve simvasta-
tinin kardiyovaskiiler hastaliktan ikincil korunma i¢in
giivenli oldugu bildirildi; ciddi yan etki oranlar1 %2 ve
%3 idi (10). Bahsedilen ¢alismanin konumuz ile ilgili
en garpicl sonucu atorvastatin veya simvastatin ile ilaca
bagli rabdomiyoliz bildirilmis olmasi idi. Bu sonuglar:
ilaglarin kiiresel olarak kullanim ve doktorlarin regete
aliskanliklar1 da g6z 6niine alindiginda bu belirli sta-
tinlerin artmis rabdomiyoliz riski tagimasindan ziyade,
daha yaygin olarak regete edildikleri i¢in daha fazla sa-
yida vaka goriilmiis olabilir.

Sonug olarak; statinler regete edilirken gelisebilecek
ilag etkilesimleri dikkatlice degerlendirilmeli, olas1 yan
etkilerden rabdomiyoliz hakkinda klinisyenler dikkatli
olmals, hastalari olasi yan etkiler ve siire¢ hakkinda bil-
gilendirmelidir.

Hasta onami: Olgunun yayimlanmas: i¢in hastadan
yazili onam alinmugtur.
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Dear Editor,

We read the article titled “Evaluation of the Clinical Fin-
dings of the Patients Receiving the Diagnosis and Tre-
atment of Covid-19 and the Data Based on the Applied
Pain Scores’, prepared by Giiven et al., published in the
second issue of your journal in 2023, with great interest
(1). We thank the editorial board and the authors for this
interesting article. Although mortality was prominent
during the pandemic, pain control was important to ma-
intain living standards in patients who were not hospi-
talized. In order to contribute to the discussion of the
study, we would like to talk about the additional methods
used by society in pain control during the pandemic.

After the SARS-CoV-2 pandemic was declared a pande-
mic in March 2020, it affected society socially, psycho-
logically, and economically. Health resources (hospital
beds, intensive care beds, ventilators, and health person-
nel) were insufficient. Despite ongoing clinical studies
worldwide, no antiviral has been found that can end the
pandemic (2,3). It aimed to identify priority patients in
providing health services and use resources with opti-
mum efficiency. All these adverse conditions limit the
accessibility of health services. Misinformation made
through social media and conventional media has re-
duced the public’s trust in the health system. Instead of
the pharmacological treatment recommended by health
professionals, an alternative treatment has been sought
by people (4,5).

Cardinal symptoms of SARS-CoV-2 infection were cou-
gh and shortness of breath, which are related to the respi-
ratory system. In addition, headache, muscle joint pain,
and sore throat negatively affected the comfort of life.
Complementary and alternative treatment methods used
in pain control today are the control of pain with dru-
gs or non-drug applications. These methods are used to
increase the quality of life by relieving the patient’s pain
as much as possible and reducing the use of analgesics.
The literature review determined that SARS-CoV-2 infe-
cted patients received information about integrated me-
dicine methods to cope with pain from their close circ-
les, SARS-CoV-2 infected patients who benefited, the
media, and health personnel (6). In the study conducted
by Sayin et al. to determine the complementary and al-
ternative treatment methods used by elderly individuals
for pain, they reported that elderly individuals obtained
information about these methods from their close circles
and mass media. Information sources about individuals’
complementary and alternative treatment methods are
mostly close friends or family and mass media such as
television and the Internet and media. Written and visu-
al communication tools contribute to promoting these
methods and their widespread use (7).

A study conducted in our country determined that pa-
tients used integrated medicine methods such as cold/
hot application, massage, relaxation exercises, prayer/
worship, yoga, meditation, cupping, and acupuncture for
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pain. During the epidemic, it was observed that people
infected with SARS-CoV-2 tended to religious worship
(praying, reading the Quran). It has been determined
that patients take vitamin C support (orange, lemon,
lemon tea) and uses herbal methods such as garlic, gin-
ger, turmeric, cloves, hot water with honey, black seed
oil, rosehip, sage, linden, sumac, vinegar, chamomile
to cope with the pain (7-10). A study conducted in our
country determined that patients used integrated me-
dicine methods such as cold/hot application, massage,
relaxation exercises, prayer/worship, yoga, meditation,
cupping, and acupuncture for pain. During the epide-
mic, it was observed that people infected with SARS-
CoV-2 tended to religious worship (praying, reading
the Quran). It was determined that to cope with the
pain, patients received vitamin C support (orange, le-
mon, lemon tea), garlic, ginger, turmeric, cloves, hot
water with honey, black seed/black seed oil, rosehip,
sage, linden, sumac, vinegar, and chamomile (8). In the
study of Kaplan et al. from Turkey, it was reported that
individuals used orange, lemon, tea with lemon, gar-
lic, ginger, turmeric, water with vinegar, and green tea
containing vitamin C during the epidemic (9). In Isik
and Can’s study, they found that plants such as garlic,
vinegar water, lemon juice, turmeric, black cumin, gin-
ger, sage, chamomile, black cumin, St. John’s Wort are
used as herbal treatment methods (10).

In line with this literature review, health experts should
know about integrated medicine methods and drug-
herb interactions, contact the patient to question the
integrated medicine methods they use, and guide in-
dividuals to obtain information about these methods
from reliable sources.
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