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Morfinin renal fonksiyonlar ve mesane tizerine etkileri arastirilmis olmakla birlikte
morfinin uzun siireli kullanim1 sonucu olusan bagimlilik ve buna bagli yoksunluk
sendromunun mesane iizerinde farkli etki olusturup olusturmadigi heniiz
calisitimamigtir. Bu c¢alismanin amaci, morfin bagmmhiliginin ve morfin
yoksunlugunun mesane diiz kas1 lizerine olan etkisini arastirmaktir.Caligmaya
alman yetiskin erkek Wistar-Albino ratlar (n:30) rastgele 3 gruba ayrildi. Kontrol
grubuna 7 giin boyunca 10 mg/kg %0.9 NaCl ¢ozeltisi cilt alt1 yoldan enjekte edildi.
Benzer sekilde, morfin ve morfin yoksunlugu grubuna ise 10 mg/kg morfin verildi.
Son enjeksiyondan 2 saat sonra morfin yoksunlugu grubuna intraperitoneal yoldan
3 mg/kg nalokson verilirken, kontrol ve morfin gruplarina %0.9 NaCl verildi ve
yarim saat boyunca hayvanlarin davranislari gézlendi. Sonrasinda ise izole organ
banyosunda gerimlerini kaydetmek amaciyla hayvanlarim mesaneleri ayrildi.
Morfin ¢ekilmesi grubundaki siganlarda morfin yoksunluk davraniglar
gozlemlenmigstir. Gruplarin mesane kontraksiyonlart incelendiginde ise gerim
degerleri arasinda istatistiksel olarak anlamli bir farklilik bulunmamistir (p>0.05).
Sonu¢ olarak, morfin bagimliligi olusturulmus siganlarda yapilan ¢aligma
sonucunda morfin bagimhligi ya da morfin yoksunlugunun mesane
kontraksiyonlarini etkilemedigi goriilmiistir.

Anahtar Kelimeler: Izole Organ Banyosu, Kontraktilite, Mesane, Morfin
Bagimliligi, Nalokson
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Effect of Experimental Morphine Dependence and Morphine Withdrawal
on Bladder Smooth Muscle Contraction

ABSTRACT

Although the effects of morphine on renal functions and bladder have been investigated, it has not been
studied yet whether the long-term morphine dependence and related withdrawal syndrome have a
different effect on the bladder. Aim of the study is to investigate the effects of morphine addiction and
morphine withdrawal on bladder smooth muscle. Adult male Wistar-Albino rats (n:30) included in the
study were randomly divided into 3 groups. 10 mg/kg 0.9% NaCl solution was injected subcutaneously
once a day for 7 days. 10 mg/kg morphine was injected subcutaneously once a day for 7 days in
morphine and morphine-withdrawal group. After two hours of the last injections, 3 mg/kg 0.9% NaCl
solution was injected intraperitoneally in both control and morphine groups, while 3 mg/kg naloxone
for morphine-withdrawal group. Then the behavior of the animals was observed for thirty hours.
Afterwards, the bladders were rapidly extracted and their tension was recorded in the isolated organ
bath. Morphine withdrawal behaviors were observed in rats in the morphine withdrawal group. When
the bladder contractions of the groups were examined, no statistically significant difference was found
between the tension values (p>0.05). In summary the study carried out in rats with morphine addiction,
it was observed that being addicted to morphine or being on morphine withdrawal did not affect bladder
contractions.

Keywords: Isolated Organ Bath, Contractility, Bladder, Morphine Addiction, Naloxone
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GIRIS

Madde bagimlilig1, kisiler iizerinde olumsuz etkilerine ragmen, esrar, alkol, metamfetamin,
morfin, nikotin gibi maddelerin tiiketim i¢in aranip kullanilmasi ile karakterize kronik bir
hastaliktir. Kullanimdan sonra kisi ¢ogunlukla alimi durdurmada problem yasar ve madde
almadiginda yoksunluk belirtilerine siklikla anksiyete, disfori, irritabilite eslik eder.
Bagimliligin ortaya cikisinda ndrogelisimsel, genetik ve sosyal bilesenler mevcuttur (Kaya ve
ark., 2019). Bagimliligin noérobiyolojisinde mezolimbik sistem ve endojen opioid sistemi
onemli bir rol oynamaktadir. Endojen opioid sistemindeki 3 ana opioid reseptoriiniin (, Y, 9),
dopaminerjik, serotonerjik ve noradrenerjik noronlar araciligryla motivasyon, duygu durum ve
stres kontrolii gibi alanlarda etkileri bulunmaktadir. Madde kullanimi ile artan dopaminerjik
ndrotransmisyon zevk alma ve hosnutlugu, sonrasinda ise o maddeye kars1 siddetli bir arzuya
sebep olur (Akan ve ark., 2020). Bagimlilik, alinan maddenin beyindeki 6diil merkezini
etkileyerek keyif vermesi, bu nedenle de kisinin maddeyi tekrar almak istemesi ile
olusmaktadir. Karsilastigi olumsuzluklara ragmen bagimli olan kisi, kendi iradesi disinda
bagimlisi oldugu maddeyi almaya devam etmektedir (Keifer ve Mann, 2005).

Genel olarak madde bagimliligi, gegmis donemde kendisi i¢in dnemli olan bagka davranislarin
yerine madde alimini daha 6nemli hale getiren bir sendrom olarak tanimlanmaktadir. Madde
bagimliliginda temel 6zellikler, maddenin kullanimi, uyumu engelleyen yikici dogasi, davranig
degisikliklerine sebep olmasi ve o maddeyle etkilesim sonrasinda zamanla maddeye bagimli
kalmak seklindedir (Diinya Saglik Orgiitii [DSO], 2009). Bagimlilik siniflamalari iginde dnemli
bir yere sahip olan opioid kullanim bozuklugu ise kisilik bozukluklar1 ile birlikte seyreden ve
erken 6liim nedenleri arasinda sayilan, merkezi sinir sistemine (MSS) ait kronik tekrarlayici bir
hastalik olarak tanimlanmaktadir. Bu durum morfin ve benzeri maddelerin uzun siireli
kullanim1 sonucunda gelismektedir (Listos ve ark., 2019).

Opioidler etkilerini p (mii), & (delta) ve « (kappa) opioid reseptorlerini uyararak etki
gostermektedirler. Bu reseptorlerin uyarilmasiyla o6fori, analjezi, sedasyon, dilirez ve
konstipasyon gibi etkiler goriilebilmektedir. Arastirmalar sonucunda morfin ve diger
opioidlerin hem terapdtik etkilerini hem de yan etkilerini genellikle p opioid reseptorlerini
uyararak gosterdikleri belirlenmistir (Bender ve ark., 2014). Opioidlerin terapotik etkileri ve
uzun siireli kullaniminin bagimliliga yol agmasi nedeniyle ¢esitli doku ve organlar {izerine olan
etkileri aragtirilmaktadir. Renal fonksiyonlar ve mesane de bu arastirma alanlarindan birisidir.
Yapilan arastirmalar gostermistir ki, opioidler renal fonksiyonlar: baskilamakta ve mesanenin
tonusunu azaltmaktadir. Bu etkilerini parasempatik blokaj ile musculus detrusor vesicae kasinin
kasilmasini engelleyerek gdstermektedirler. Bunun sonucu olarak da idrar birikmesine sebep
olmaktadirlar. Morfin hipofiz bezinden ADH salinimini arttirmaktadir. Morfin kullananlarda
bu sebepten dolay1 idrar miktarlarinda azalma olabilmektedir. Morfin viicutta bulunan biitiin
sfinkterlerde kasilma yapmakta ve 6zellikle mesane sfinkterinde yaptig1 bu kasilma sebebiyle
idrar retansiyonuna neden olmaktadir (Kranzler ve Ciraulo, 2013).

Bagimlilikla ilgili 6zellikle bobreklerle metabolize edilen farmakolojik ajanlarla yapilacak
tedavilerde renal fonksiyonlar son derece dnemlidir. Morfinin renal fonksiyonlar ve mesane
iizerine etkileri arastirilmis olmakla birlikte morfinin uzun siireli kullanimi sonucu olusan
bagimlilik ve buna bagli yoksunluk sendromunun mesane lizerinde farkli etki olusturup
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olusturmadigi heniiz ¢alisilmamistir. Bu calismada, morfin bagimhiligimin ve morfin
yoksunlugunun mesane diiz kasi iizerine olan etkisi aragtirilmigtir.

YONTEM
Orneklem

Aragtirmanin deneysel morfin bagimlilig1 olusturulmasi kism1 Necmettin Erbakan Universitesi
Deneysel Tip Uygulama ve Arastirma Merkezi’nde (KONUDAM), mesane diiz kas kasilma
parametreleri deneyleri ise Necmettin Erbakan Universitesi Meram Tip Fakiiltesi Fizyoloji
Anabilim Dal1 izole Organ Laboratuvari’nda yapilmistir. Biitiin deney gruplarinda 250-350 gr
agirhiginda yetiskin erkek Wistar-Albino 1rki siganlardan, rastgele 3 grup olusturularak toplam
30 hayvan kullanilmistir.

Veri Toplama Araclan
Modifiye Gellert ve Holtzman Skalas:

Bu 6l¢ek, morfin yoksunlugunun genel olarak derecelendirmesini saglar: Yoksunluk sirasinda
bir dizi otonomik ve davranigsal degisiklikler derecelendirilir. Bu skalada, yoksunluk belirtisi
olarak kilo kayb1 (her %1 kayip 1 puan), sicrama sayisi (1-4 sicrama 1 puan, 5-9 si¢crama 2
puan, 10 ve iizeri sigcrama 3 puan) ve viicut titreme sayisi (1slak kopegin silkinmesi hareketi)
(1-2 titreme 2 puan, 3 ve lizeri titreme 4 puan) degerlendirilir. Ayrica, ishal (2 puan), pitoz (2
puan), anormal durus (3 puan) ve ereksiyon veya bosalma (ya da genital uyarilma) (3 puan)
gozlenmesi halinde kaydedilir (Broseta ve ark., 2002; Gellert ve Holtzman, 1978).

Islem

Calisma, Necmettin Erbakan Universitesi Hayvan Deneyleri Yerel Etik Kurulu’nun 2021-051
sayili karar1 uyarinca gergeklestirilmistir. ‘Guide for the Care and Use of Laboratory Animals’
prensipleri dogrultusunda ¢alismada hayvan haklar1 korunmustur.

Arastirmada opioid bagimlilig1 modeli olarak morfin bagimliligi olusturulmustur. Hayvanlar 7
giin boyunca 22+1 oda sicakliginda, 12 saat aydinlik/karanlik olacak sekilde ve sinirsiz yem
(ad-libitum) ile bir kafeste 3 ila 4 si¢an olacak sekilde barmdirilmistir.

Kontrol grubuna, 10 mg/kg serum fizyolojik (SF) (%0.9’luk NaCl ¢6zeltisi) subkutan yol ile
giinde bir defa olarak 7 giin siiresince enjekte edilmistir. 7. giinde saat 08.00’de son doz serum
fizyolojik uygulamasindan 2 saat sonrasinda tek doz olarak 3 mg/kg serum fizyolojik
intraperitoneal yol ile uygulanmistir. Daha sonra hayvanlarin davranislar1 gézlenmistir. Morfin
grubuna, 10 mg/kg morfin subkutan yol ile giinde bir defa olarak 7 giin siiresince enjekte
edilmigtir. 7. glinde saat 08:00°de son doz morfin uygulamasindan 2 saat sonrasinda tek doz
olarak 3 mg/kg SF periton i¢i yol ile enjekte edilerek hayvanlarin davraniglar1 gézlenmistir.
Morfin yoksunlugu grubuna ise, 10 mg/kg morfin subkutan yol ile giinde bir kez 7 giin enjekte
edilmistir. 7. giinde saat 08:00’de son doz morfin uygulamasindan 2 saat sonrasinda tek doz
olarak 3 mg/kg p-opioid antagonisti olan nalokson periton i¢i yolla enjekte edilmistir ve
hayvanlarin davranislar1 gozlenmistir.

Tiim gruplardaki hayvanlar nalokson ve SF enjeksiyonundan 1.5 saat 6nce ve enjeksiyonlardan
0.5 saat sonra tartilmistir ve viicut agirlik degisimleri belirlenmistir. Biitiin hayvanlar nalokson
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ve SF enjeksiyonlarindan hemen sonrasinda 25 cm ¢apinda ve 65 cm yliksekligindeki pleksiglas
seffaf silindir gozlem kafeslerine alinmis ve hayvanlarin davraniglart gozlenmistir.
Enjeksiyondan sonraki yarim saat (30 dk) boyunca gozlemlenip asagidaki tabloda verilen
morfin yoksunluk davranis ve belirtileri manuel olarak skorlanmistir. Projede morfin ¢ekilmesi
bulgular1 olarak Modifiye Gellert ve Holtzman skalasi kullanilmistir. Yoksunluk davranig
skorlar1 gruplar aralarinda karsilastirilmistir. Elde edilen veriler tek yonlii varyans analiziyle
degerlendirilmistir.

Deney gruplarindaki tiim hayvanlarin mesaneleri sabah 09:00-10:30 arasinda alinmustir.
Hayvanlara ketamin-ksilazin sedasyonundan sonra servikal dislokasyon uygulanip mesaneler
hizli bir sekilde ayrilip krebs sollisyonu igerisine alinmistir. Mesanedeki doku artiklarinin
temizlenmesinden sonra, mesaneden 1,2 cm uzunlugunda, 2 mm genisliginde ve 1 mm
kalinliginda alinan seritler her iki ucundan ipek ipliklerle baglanarak bir ucu, i¢inde %95 O2 ve
%5 CO2 ile gazlandirilan Krebs ¢ozeltisi bulunan haznenin tabanina, diger ucu ise izometrik
giic ¢evirgecine sabitlenip organ banyosuna vertikal olarak asilmis ve gerim 1000 mg olarak
ayarlanmistir.

Mesane seritlerinin uygulamalarla elde edilen kasilmalari frekans ve gerim olacak sekilde izole
organ banyosu sisteminde kaydedilmistir. Mesane seritlerinin izometrik gerim degisiklikleri ii¢
kanaldaki gii¢ degistirici transdiiser ile kaydedilmistir. Dokular izole organ banyosuna
asildiktan sonra 15 dakikalik periyodlarla 45 dakika boyunca yikama islemi yapilarak anestezik
ajanlarin etkisinin gitmesi beklenmistir. Daha sonrasinda spontan kasilmalar kaydedilmistir.
Mesane seridinin asilmasindan 1 saat sonra 0.001M adrenalin ¢6zeltisi hazneye eklenip
kasilmalar indiklenmistir. Adrenalin uygulamasindan 15 dakika Once ve adrenalin
uygulamasindan sonra 15, 30 ve 45 dakika sonraki gerimleri manuel olarak kaydedilmistir.

Verilerin Analizi

Sayisal degiskenler tanimlayici istatistik olarak ortalama ve standart sapma verilmistir. Sayisal
degiskenlerin analizinde genellestirilmis karma etki modelleri (generalized linear mixed effects
models) kullanilmistir. Post hoc karsilagtirmalar en kiigiik kareler ortalamalar1 karsilastirilarak
yapilmistir ve bu karsilagtirmalarda Holm diizeltmesi kullanilmistir. Analizler Jamovi 2.0
programi ile yapilmistir. p<0.05 degeri anlamli kabul edilmistir.

BULGULAR
Davranis Testleri Bulgular

Gruplarin yoksunluk davranis skorlarina ait istatistikler Tablo 1.’de verilmistir. Buna gore
kontrol grubunun yoksunluk skoru 12.11£2.47 iken, morfin grubunda bu degerin 8.90+2.77
oldugu goriilmektedir. Morfin-nalokson grubunda ise bu skor 30.80+5.27’dir. Gruplarin
yoksunluk skorlar1t ANOVA testine gore incelendiginde gruplar arasinda anlamli bir fark
oldugu goriilmiistiir (p<0.001). Bunun iizerine yapilan post hoc analizine gore bu anlamli farkin
kontrol-morfin nalokson grubu (p<0.001) ve morfin-morfin nalokson gruplari (p=0.004)
arasindaki kiyaslamalardan geldigi saptanmistir. Kontrol-morfin grubunda ise anlamli bir
farkin olmadigi gozlenmistir (p=0.171).
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Tablo 1. Deneyler Sonucunda Goriilen Morfin Yoksunluk Bulgular1 (Ortalama + Standart Hata
Degerleri)

Kontrol Grubu Morfin Grubu Morfin-Nalokson

N=10 N=10 Grubu P
N=10

Agirhik Kaybi (g) 10.1122.80 520+3.16 10.703.68 0.06
Kacma Girisimi 7.11£3.48 5.20+2.15 6.70£1.95 0.214
Silkelenme 0.00+0.00 0.00+0.00 1.90+1.20 1.0
Defekasyon 1.56+1.51 0.90+0.99 5.80+1.81 <0.001
Dis Citirdatma 0.67+1.00 0.30+0.48 4.90+2.02 <0.001
Yuvarlanma 0.00+0.00 0.10+0.32 0.30+0.48 0.636
Salya 0.00+0.00 0.00£0.00 0.90+1.10 1.0
Sahlanma 2.56x1.24 2.50+1.84 0.20+0.63 0.002
Siislenme 4.78+1.24 2.00+1.33 3.80+2.39 0.005
Goz Kisma 2.11£1.54 0.80+1.14 5.704+2.00 <0.001
Tiksirma 0.78+1.00 0.00+0.00 0.60+1.07 0.967
Anormal Postiir 0.33+0.71 0.90+0.88 2.90+1.20 <0.001
Yoksunluk Skoru 12.11+£2.47 8.90+2.77 30.80+5.27 <0.001

izole Organ Banyosu Bulgular:

Kayit altina alinan gerim degerleri

icin karma etki modelinde grup —

grup*zaman  etkileri  anlamh 100 ‘

bulunmamigtir (p=0.824). Gerim  _ » e ' Grup

degerleri gruplar arasinda anlaml é 1400 1 I ) ] J] s Eon_gol

diizeyde degismemektedir. Zaman ¥ ] 1 Nalokson

ise anlamli bulunmustur 5t d } |

(p<0.001). Mesanelere adrenalin

uygulamasindan 15 dakika S . T

sonrasindaki gerim degerlerinin Zaman

adrenalin  uygulamasindan 15 . )
dakika onceki gerim degerlerinin Sekil 1. Mesanelerin Adrenalin ile Indiiklenmeden Once ve

karsilastirilmasi  kontrol, morfin- Sonraki Gerim Degerleri

nalokson ve morfin gruplarinda farkli ¢ikmistir (sirasiyla p<0.001, p<0.001 ve p=0.007).
Adrenalin uygulamasindan 30 dakika sonraki ve 15 dakika onceki mesane kontraksiyonlari
karsilastirildiginda kontrol grubunda (p=0.04) ve morfin grubunda (p= 0.047) anlaml1 bir fark
oldugu gozlenmistir. Morfin-nalokson grubunda ise bu fark goriilmemektedir (p=0.167). Tiim
gruplarda adrenalin uygulamasindan 45 dakika sonraki 6lgiilen mesane kontraksiyonlari ile
adrenalin oncesi 15. dakikada Olclilen mesane kontraksiyonlari arasinda anlamli bir fark
olusmadig1 goriilmistiir (p>0.05). Mesanelerin adrenalin ile indiiklenmeden 6nce ve sonraki
gerim degerleri Sekil 1.°de gosterilmektedir. Adrenalinle birlikte her grupta mesane
kontraksiyonlar1 15 dakika boyunca artmis daha sonrasinda azalmistir.
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TARTISMA

Opioidler analjezi tedavisinde kullanilmakta olan en etkili ajanlardir. Ancak siirekli olarak
kullanilmalar1 halinde bagimmlilik ve tolerans, birakildiklarinda ise yoksunluk sendromu
gelismesine neden olabilmektedirler. Opioid bagimliliginin ve yoksunlugunun etkiledigi
mekanizmalar arasinda diiz kaslarin bulundugu farkli ¢alismalar bulunmaktadir. Bu ¢calismada,
gruplar {izerinde iki asamali uygulama gerceklestirilmistir. Ilk olarak deney hayvanlarinda
morfin bagimlilik modeli uygulanip hayvanlar bagimli hale getirilmistir. Ikinci asamada ise
mesane kontraksiyonlart in vitro ortamda incelenmistir. Morfin bagimliliginin olusup
olusmadiginin belirlemesi i¢in Gellert ve Holtzman Davranis Skorlamast uygulanmastir.

Izole sigan mesanesinde morfinin etkilerini saptamak igin yapilmis bir ¢alismada akut morfin
uygulamasinin izole sican mesanesinin asetilkoline (Ach) tepkisini artirdigi belirlenmistir. Akut
morfinin etkileri tedavi edilmemis ve kronik olarak morfin ile tedavi edilmis sicanlardan alinan
mesane dokularinda test edilmis ve morfin her iki deney grubunda da Ach’a kars1 gelistirilmis
tepkiyi indiiklemistir fakat artan bu tepkiler iki deney grubu karsilastirildiginda farklilik
gostermemistir. Kronik morfin tedavisi uygulanmis sicanlar {izerinde mesanenin ndrolojik
tepkileri incelendiginde test edilen her frekansta (0.1-50 Hz.) kasin elektriksel stimiilasyona
verdigi yaniti degistirmedigi gorlilmiistiir. Organ banyosu haznesine eklenen naloksonun
varlig1 da bu etkiyi degistirmemistir. Tiim bunlar izole sican mesanesinde opioid reseptorlerinin
bulunmadigint ve morfinin néroefektér kavsagi iizerinde dogrudan etkisinin olmadiginm
gostermektedir (Acevedo ve ark, 1986).

Carpenter’in (1986) yapmis oldugu ¢alismada morfin siilfat igeren paletler sicanlara subkutan
yerlestirilip yedinci glinde ¢ikartilmistir ve miksiyonlart incelenmistir. Morfin stilfat (5 mg/kg)
uygulamasinin miksiyon islemini baslatmak i¢in hacim esigini artirdigr gozlemlenmistir.
Morfinin terapdtik dozunun sican mesanesi iizerinde spazmojenik etkisinin olmadig1 gozlenmis
olup morfinin idrar retansiyonuna neden oldugu gézlemlenen deneylerde bu etkide asir1 aktif
bir iiretral sfinkterin etkili oldugu bulunmustur.

Baska bir ¢aligmada yapilan gézlemler, spinal opioid mekanizmalarinin mesane fonksiyonunun
norojenik kontroliinde rol oynadigi ve intratekal uygulanan opioid ilaglarin p ve & opioid
reseptorlerini iceren spinal mekanizmalar tarafindan mesane motilitesinin inhibisyonuna
aracilik ettigi hipotezini desteklemistir. Morfinin intratekal uygulamasinin mesane aktivitesini
inhibe ettigi, ancak bunun baslangicta daha yavas ve omuriligin servikal ve torasik bdlgelerine
lumbo-sakral bdlgelere gore uygulama yapildiginda daha yiiksek dozlar gerektirdigi
gbézlemlenmistir. Bu, morfinin baslica etkilerinin distal omurga bdlgelerine lokalize
olabilecegini diisiindiirmiistiir. Intravendz morfin icin spinal lokus, intravendz morfin
tarafindan {retilen mesane motilitesinin inhibisyonunu tersine ceviren dozlarda intravendz
nalokson uygulamasinin etkisinin olmamasi ile daha da desteklenmistir (Dray ve Metsch,
1984). Baska bir calismada ise izole mesanenin morfin stimiilasyonuna verilen depresif
tepkilerinin ileumda oldugundan daha az aktif oldugu ve ilaca toleransin ve bagimliliginin
ortaya ¢ikmadigi bulunmustur. Yine ayni calismada morfinin, elektrik stimiilasyonu ile uyarilan
kobay ve sigan mesanelerinin kasilmalariin boyutunu azalttigi gézlemlenmistir ancak mesane
preparatlarinda morfine bagimlilik gosterilememistir (Fennessy ve ark., 1969).
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Postoperatif analjezide yaygin olarak kullanilmakta olan morfinin siganlarda mesane
kasilmalarini inhibe ettigi gosterilmistir (Kontani ve ark., 1989). Yapilan bir baska ¢aligmada
spinal opioid mekanizmalarin mesane fonksiyonunun nérolojik kontroliinde yer alip almadigi
incelenmis ve basing doniistiiriicii kullanarak mesane basinglar1 kaydedilmistir. Intratekal
morfin uygulamasinin si¢anlarda izometrik olarak kaydedilen spontan mesane kasilmalarini
inhibe ettigi gozlemlenmis olup bu etkinin morfinin dozuna bagli oldugu belirtilmistir.
Intratekal nalokson uygulanmasi ile morfinin bu etkisi tersine ¢evrilmistir. Bu gozlemler
sonucunda spinal opioid mekanizmalarin mesane fonksiyonunun nérolojik kontroliinde yer
aldig1 bulunmustur (Dray ve Metsch, 1984).

Zhou ve arkadaglarinin (2016) yapmis oldugu bir arastirmada ise izole Guniea domuzu
mesanesine kiimiilatif olarak tienorfin, buprenorfin, morfin ve nalokson eklenmistir ve
kasilmalar izole organ banyosunda kaydedilmistir. Sonuglara gore tienorfin ve buprenorfinin,
1.0 ila 32.0 uM konsantrasyonda Ach (1 pM) tarafindan indiiklenen izole mesane kasilmalari
iizerinde higbir etkisi olmazken, 100 uM konsantrasyonda inhibitor etki gdstermislerdir ve bu
konsantrasyonda tienorfin buprenorfinden daha zayif inhibitor etki gostermistir. Morfin ve
nalokson kiimiiltatif olarak uygulandiginda morfin 3.2 mM’da nalokson ise 320 uM’da mesane
kontraksiyonlarin1 artirmigtir. Yine ayni ¢aligmada Guniea domuzlarinin mesanesindeki p
opioid reseptdriinlin mRNA seviyelerini belirlemek i¢in ve frontal kortekse kiyasla opioid
reseptorlerini analiz etmek i¢in RTqPCR yapilmistir ve mesanedeki p reseptoriiniin mRNA
seviyeleri frontal korteksteki ile ayni oldugu sonucuna ulasilmistir. Morfinin (2 mg/kg,
intravendz) sican mesanesinin esik basincini artirabilecegi ve idrara ¢ikma araliklarini
uzatabilecegi gosterilmistir (Shimizu ve ark., 2000).

Yukarida belirtilen ¢aligmalar ve bulgular s6z konusu olmakla birlikte morfin bagimlilik modeli
olusturulmus sicanlarda mesane kontraksiyonlarinin incelenmesi {izerine daha 6nce yapilmis
bir ¢alisma bulunmamaktadir. Sonug¢ olarak mevcut aragtirmada nalokson uygulanan grupta
morfin yoksunlugu olustugu gozlemlenmis ancak morfin bagimliliginin ya da nalokson ile
morfin ¢ekilmesi uygulamasinin mesane kontraksiyonlarmi etkilemedigi goriilmiistiir. Bu
baglamda morfin bagimliligi ve yoksunlugunun mesane ve diger diiz kaslar {izerine olan
etkileriyle ilgili daha fazla arastirmaya ihtiya¢ oldugu gortilmektedir.

Smirhhiklar: Arastirmamizin birkag kisithligi bulunmaktadir. Caligmamizda morfin ve
nalokson uygulamalar1 subkutan yolla yapilmistir. Deneysel bagimlilik ve yoksunlugun
olusmasinda intratekal yoldan yapilan uygulamalar daha etkili olabilir. Bir diger kisithlik,
arastirmamizda histopatolojik inceleme yapilmamistir. Bundan sonraki calismalarda, ¢esitli
genetik inceleme yontemleriyle MSS’ye kiyasla mesanedeki p opioid reseptoriiniin mRNA
diizeylerini tespit etmek suretiyle mesanedeki p opioid reseptor aktivitesi hakkinda daha net
bilgiler edinmek miimkiin olabilir.

Cikar Catismasi: Yazarlar arasinda herhangi bir ¢ikar ¢atismasi bulunmamaktadir.

Finansal Destek: Bu ¢alisma NEU Bilimsel Arastirma Projeleri Koordinatérliigii tarafindan
211318006 no’lu proje kapsaminda Rabia Solak’in tez ¢caligmasi olarak desteklenmistir.
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ABSTRACT

Growing evidence has shown the importance of cyberbullying sensitivity in
preventing cyberbullying in adolescence. Yet, limited research has examined the
relations of cyberbullying sensitivity to perceived social support as well as to
attachment with parents and peers. The aim of this study was to examine the
relations of cyberbullying sensitivity to sociodemographic characteristics, internet
usage characteristics, perceived social support, and parental and peer attachment in
high school students. The present study was a cross-sectional school survey to
which a total of 831 adolescents were admitted (505 males and 326 females; mean
age, 16.13 years). The adolescents completed some forms and scales, including a
Personal Information Questionnaire, the Cyber Bullying Sensitivity Scale (CSS),
the Multidimensional Perceived Social Support Scale (MPSSS), and the Parent and
Peer Attachment Inventory (IPPA). The resulting findings showed that 74.6% of
participants had daily internet access. In this context, it was found that household
rules for internet use were less strict among those participants who were
comparatively older or were attending higher classes. It was also determined that
students with high social support and parental attachment scores spent less time on
the internet. Girls’ scores for CSS, friend support, and peer attachment were found
higher than those found in the boys. A positive correlation was established between
the CSS scores and the MPSSS and IPPA scores. Social support and attachment
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Relations of Cyber Bullying Sensitivity to Perceived Social Support and to Parent and Peer Attach

Students

scores of the group with a reportedly better school achievement were found significantly higher than
those found in other groups. Gender, family income, and family support were determined as the
predictive factors with respect to cyberbullying sensitivity. In conclusion, social support and positive
communication with parents and peers may be effective factors in preventing the risks of problematic
internet use and of exposure to cyberbullying in adolescence.

Keywords: Adolescent, Attachment, Cyber Bullying, Perceived Social Support, Sensitivity

Lise Ogrencilerinde Siber Zorbahk Duyarlihginin Algilanan Sosyal Destek

ve Ebeveyn ve Akrana Baglanma ile Iliskisi

oz

Artan kanitlar, ergenlik doneminde siber zorbaligin 6nlenmesinde siber zorbalik duyarliliginin 6nemini
gostermistir. Bununla birlikte, sinirh sayida arastirma, siber zorbalik duyarlilifi ile algilanan sosyal
destek ve ebeveynler ve akranlarla baglanma arasindaki iliskileri incelemistir. Bu ¢calismanin amaci, lise
Ogrencilerinde siber zorbalik duyarliligi ile sosyodemografik 6zellikler, internet kullanim 6zellikleri,
algilanan sosyal destek ve ebeveyn ve akrana baglanma arasindaki iliskiyi incelemektir. Bu ¢alisma, 831
ergen (505 erkek ve 326 kadin; ortalama yas, 16.13 yil) ile yapilan kesitsel bir okul anket ¢aligmasidir.
Ergenler, Kisisel Bilgi Anketi, Siber Zorbalik Duyarhlik Olgegi, Cok Boyutlu Algilanan Sosyal Destek
Olgegi ve Ebeveyn ve Akran Baglanma Envanteri’ni igeren form ve dlgekleri doldurmustur. Bulgular,
katilimcilarin %74,6’sinim her giin internet erisimine sahip oldugunu gostermistir. Katilimcilarin yas ve
sinif diizeyi arttikga evde internet kullanimina iligkin kural/kisitlamanin azaldigi bulunmustur. Sosyal
destek ve ebeveyne baglanma puanlart yiiksek olan 6grencilerin internette daha az zaman gegirdikleri
belirlenmistir. Kizlarmn siber zorbalik duyarlilik puanlari, arkadas destegi puanlar1 ve akrana baglanma
puanlan erkeklerden daha yiiksek bulunmustur. Siber zorbalik duyarlilik puanlan ile sosyal destek ve
baglanma puanlar1 arasinda pozitif bir korelasyon bulunmustur. Okul basarisinin daha iyi oldugunu
bildiren grubun sosyal destek ve baglanma puanlari anlamli olarak daha yiiksek bulunmustur. Cinsiyet,
aile geliri ve aile destegi siber zorbalik duyarliligin1 yordayici faktorler olarak tespit edilmistir. Sonug
olarak, ergenlik déneminde problemli internet kullanimi ve siber zorbaliga maruz kalma risklerini
onlemede sosyal destek ve ebeveyn ve akranlarla olumlu iletisim etkili faktorler olabilir.
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INTRODUCTION

Adolescence is a period when there is a tendency to engage in risky behaviors. Brain maturation
continues during adolescence, and significant changes are detected in brain structure and
function during this period (Vijayakumar et al., 2018). Therefore, it is known that this age group
is particularly vulnerable and cannot fully perceive the connection between their behaviors and
their consequences (Ang, 2015). Impulsivity, sensation seeking, thrill seeking, depression, and
other individual differences also contribute to risk taking that resist standard risk-reduction
interventions during adolescence (Reyna & Farley, 2006). With limited contextual cues and
relative anonymity of the online environment, adolescents tend to be more disinhibited and to
engage in more high-risk behaviors (Ang, 2015). Thus, the online environment seems to be the
basis for increasing risks, including cyberbullying.

Cyberbullying is generally defined as deliberate and repeated aggressive activities inflicted
toward an individual or a specific group of individuals through the use of electronic
technologies (Guo, 2016; Tokunaga, 2010; Vaillancourt et al., 2017). With the widespread use
of digital technologies in adolescents, the traditional form of aggression has been replaced by
cyberbullying in recent years (Jimenez, 2019). According to a 2019 national representative
survey of 4,972 middle and high school students aged 12 to 17 in the United States, 37% of
adolescents reported being cyberbullied once in their lifetime (Patchin, 2019). In a previous
study conducted in seven European countries, the cyber victimization rate was found to be 13.3-
37.3 in the adolescent age group (Athanasiou et al., 2018).

Exposure to cyberbullying has been found to be more stressful, and render more serious
consequences compared to traditional bullying (Hellfeldt et al., 2020). Previous studies show
that cyberbullying is related to serious mental health concerns including depression, anxiety,
self-esteem problems, emotional distress, substance use, school absenteeism, and suicidal
behavior in adolescents. On the other hand, perpetrators of cyberbullying are more likely to
report increased substance use, aggression, and delinquent behaviors (Bannink et al., 2014;
Field, 2018; Vaillancourt et al., 2017).

Various factors such as previous cyberbullying behavior, access to internet, duration of internet
use, adolescents’ ability to use technology, age, family management and social relationships
are important factors affecting the exposure to cyberbullying or becoming a victim (Athanasiou
et al., 2018; Foody et al., 2019; Kowalski et al., 2014). Among these, the factors related to
parents and peers seem important based on the social and developmental characteristics of
adolescence. Developing a positive parent-adolescent emotional bond, as early as possible, as
well as maintaining positive peer relationships and perceived friend support are particularly
important in adolescents’ development. (Ang, 2015; Foody et al., 2019).

The prevention of cyberbullying and elimination of its negative effects are of great importance
for the health of adolescents. One common strategy to prevent cyberbullying is to provide
information for youth, parents, and school personnel on what constitutes cyberbullying and on
how to avoid being a victim (Espelage & Hong, 2017). Sensitivity is one of the solutions to
cope with anxious stimuli, and it can be viewed as a means through which any threatening
stimulus can be avoided, and awareness can be increased (Krah¢ et al., 2011). Cyberbullying
behaviors can be perceived as a threat by individuals, and they can protect themselves against
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this threat by increasing their sensitivity (Cassidy et al., 2013; Hinduja & Patchin, 2010).
Accordingly, cyberbullying sensitivity may serve to avoid those behaviors that otherwise may
cause the subject to become the victim of bullying during the use of cyber devices, to gain
awareness of the existence of such threats, as well as to take precautions and keep a high level
of attention to distinguish the stimuli that may pose a threat (Tanrikulu et al., 2013).

A key component in the social environment of adolescents is the presence or absence of social
support, which can be defined as the individual’s perception of being cared for, valued, and
included in his or her social environment, including the family, peers, and other significant
people (Saylor & Leach, 2009). It has been suggested that a strong social support perceived by
adolescents and positive relationships of adolescents with their parents and peers would reduce
the risk of online victimization (Foody et al., 2019; Livingstone et al., 2015; Ronis &
Slaunwhite, 2019). Therefore, social support and secure attachment turn out to be important
factors in the development of cyberbullying sensitivity in adolescents. In this context, though,
there are a limited number of studies focusing on the relationship between cyberbullying
sensitivity and adolescents’ perceived social support and their attachment to their parents and
peers. In short, all the considerations above encouraged us to conduct the present study, through
which we examined the relations of cyberbullying sensitivity to socio-demographic
characteristics, internet usage habits, perceived social support and attachment to parents and
peers in high school students.

METHOD

The present study is a cross-sectional school survey, which we carried out using the relational
survey model. We obtained the ethical permission for this study from the Health Sciences Ethics
Committee of Ankara University, under serial number 02-40 of 29/01/2018. This study was
approved by the Provincial Directorate of National Education and conducted in line with
standard procedures for the protection of human participants.

Participants and Procedures

Our sample was selected using the disproportionate cluster sampling method. The sample of
this study consisted of students from high schools, for which permission was obtained from the
Provincial Directorate of National Education. The exclusion criteria from the study included
the presence of history of seeking assistance from judicial authorities due to previous child
abuse, the presence of traditional bullying or cyberbullying, and the failure of parents in signing
the consent form.

First, consent forms were sent to the parents of the participating students, and the interviews
were conducted only once the consent forms were received. Written and verbal information
about the purpose of the research was given to the students by the researcher and the instructions
were explained accordingly. After this procedure, the students were asked to fill in the form
and scales. The forms and scales used in the study were given to the participants in the same
file and at the same time. Data were collected from 884 students attending four different high
schools in Cerkezkoy, Tekirdag, Turkey, in the fall semester of the 2018-2019 academic year.
After excluding survey packets with missing data, the final data of 831 participants (505
females and 326 males) were analyzed.
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Measurement Tools
Personal Information Form

A separate questionnaire was used to collect demographic information about the participants in
the study. This questionnaire included questions about participants’ school, grade, age, gender,
parents’ education and occupation status, monthly income of families, school achievements as
perceived by participants, internet access frequency, daily average time spent on the internet,
and the purpose of using the means to access the internet.

Cyberbullying Sensitivity Scale (CSS)

The CSS scale, which includes questions to determine whether or not the questioned student is
aware of the risks of the internet environment, consists of 13 items and a single factor. It is
filled as “No” (1 point), “Sometimes” (2 points) and “Yes” (3 points) and scored accordingly.
As reported by Tanrikulu et al. (2013), the scale is a structure that explains 46.65% of the total
variance, whereas the confirmatory factor analysis and fit values for this emerging structure
confirm the model (Chi-square ¥ / sd = 3,220, RMSEA = .082). They further reported that the
internal consistency coefficients of the scale were found between .83 and .90, and that the split-
half-test reliability coefficients were between .75 and .84. In addition, they found that the item-
total correlations of the scale ranked between .42 and .63 for the integrated group, and all the
differences between the averages of the 27% lower-upper groups were significant. The lowest
score that can be obtained from the scale is 13 and the highest score is 39, with high scores
indicating a high sensitivity to cyberbullying. (Tanrikulu et al., 2013).

Multidimensional Scale of Perceived Social Support (MPSSS)

The purpose of the scale developed by Zimet et al. (1988) is to evaluate the adequacy of
perceived social support. The validity and reliability study of the revised form of that scale in
Turkey was conducted in 2001 (Eker et al., 2001). They reported that Cronbach Alpha internal
consistency coefficients were calculated as .80 and above for the sub-dimensions and the
entirety of the scale. The scale consisted of 12 items of 7 Likert type and had 3 sub-dimensions:
support from family, friends, and a special person.

The Inventory of Parent and Peer Attachment (PPAI) Short Form

This inventory was created by Armsden and Greenberg (1987) to measure the commitment of
young people to their parents and peers. The short form of the inventory, developed by Raja et
al. (1992), consists of 24 7-point Likert-type items. The inventory contains two parallel forms:
peer attachment and parent attachment. It also comprises items representing factors that
promotes feelings of attachment, namely: (1) trust, (2) communication, and (3) alienation. It
was adapted into Turkish by Gilinaydin et al. (2005), and both mother and father forms were
found to have high internal consistency coefficients among questioned university students
(Cronbach a = .88 and .90, respectively). Bayraktar et al. (2009) studied the features of the
mother, father, and peer forms of the scale on high school students and found that the reliability
coefficients of the forms were sufficient (peer form .73, parent forms .84).
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Data Analysis

The data of the study were analyzed using the SPSS 20.0 (Statistical Package for the Social
Sciences) statistical package program. Skewness and kurtosis values of all variables were
examined, and the data were observed to show a normal distribution. Descriptive characteristics
of the sampling and measurement tools were given first. Chi-square tests were conducted to
evaluate the relationships between sociodemographic variables and internet usage habits.
Pearson Correlation Analysis was performed to determine the relationship between research
variables. The internal consistency coefficients of the scales used in the study were calculated
by the Cronbach Alpha method. Independent groups’ T test and one-way analysis of variance
(ANOVA) were used to determine whether the research variables changed according to the
sociodemographic characteristics and internet usage habits. Bonferroni test was applied as a
post-hoc multiple comparison test to find out from which groups the difference originated. The
hierarchical regression analysis was used to determine the variables that predict the sensitivity
to cyber bullying. Statistical significance level was accepted as p<0.05.

RESULTS
Sociodemographic Characteristics and Internet Usage Habits

The descriptive statistics regarding the sociodemographic characteristics and internet usage
habits of participants are shown in Table 1. Participants’ ages and grades varied between 14
and 19 years (mean 16.13+£1.13) and 9th and 12th grades, respectively. A total of 385
participants (46.3%) stated that their perceived school achievement was moderate.

Most of their mothers reported themselves to have an education level corresponding to primary
school or below and were not working. Most of their fathers had a secondary or high school
degree and were working.

It was determined that 620 participants (74.6%) could access the internet every day. A total of
235 participants (28.3%) were reported to spend more than 3 hours a day on the internet. 262
participants (31.5%) reported a rule or restriction on internet use at home (Table 1).
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Table 1. Sociodemographic Characteristics and Internet Usage Habits of the Participants

%;f;:::::::if:i?s)hlc N (%) Internet Usage Habits N (%)
Gender Internet access frequency

Girl 505 (60.8) Once or less in a week 85 (10.2)
Boy 326 (39.2) 2-6days in a week 126 (15.2)
Age Every day 620 (74.6)
< 15 years 284 (34.2) Duration of daily internet usage

16-17 years 457 (55)  0-30 min 151 (18.2)
=18 years 90 (10.8)  30-59 minutes 124 (14.8)
Grade 1-2 hours 175 (21.1)
Grade 9 234 (28.2) 2-3 hours 146 (17.6)
Grade 10 209 (25.2) More than three hours 235 (28.3)
Grade 11 203 (24.4) Esliles/restrictions on home internet

Grade 12 185 (22.3) Present 262 (31.5)
Mother’s status Absent 569 (68.5)
Alive 822 (98.9) Internet access device

Dead 9(1.1)  Smart phone 460 (55.4)
Mother’s education Computer 51 (6.1)
Primary school or less 467 (56.2) Tablet 7(0.8)
Secondary-high school 341 (41) Smart phone and computer 183 (22)
University or higher 23(2.8)  Smart phone and tablet 31 (3.7)
Mother’s occupation Computer and tablet 2(0.2)
Working 268 (32.3) All 97 (11.8)
Not working 563 (67.7) Place to access the internet

Father’s status Home 713 (74)
Alive 801 (96.4) Internet café 48 (5)
Dead 30 (3.6)  School 38 (3.9)
Father’s education Friend’s computer 24 (2.5)
Primary school or less 302 (46.4) Other 140 (14.6)
Secondary-high school 475 (57.2) Purpose of internet use

University or higher 54 (6.4)  Using social networking sites 689 (15.2)
Father’s occupation Sending e-mail 147 (3.2)
Working 757 (91.1)  Searching for information 644 (14.2)
Not working 74 (8.9)  Preparing homework or lecture 742 (16.3)
Family’s monthly income Playing online games 263 (5.8)
Low 295 (35.5) Playing offline games 190 (4.2)
Moderate 300 (36.1) Chatting 605 (13.3)
High 236 (28.4) Surfing shopping sites 312 (6.9)
Perceived school success Making website design 37 (0.8)
Very good 90 (10.8) Reading the news 199 (4.4)
Average 668 (80.4) Streaming TV, video or music 663 (14.6)
Bad 73 (8.8)  Other 51 (1.1)
il Current Research and Reviews in Psychology a
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The Relationships of Sociodemographic Characteristics to Internet Usage

Table 2 shows the relationships between sociodemographic variables and internet usage habits.
It was statistically determined that the household rules for internet use were less strict among
those participants who were comparatively older or were attending higher classes.

Table 2. Relationships Between Sociodemographic Variables and Internet Usage Habits

Rules/Restric

Internet Access Duration of Daily Internet tions on The b
Frequency Usage Internet Use
at Home
Gender Once a 2-6 Every 0-30 30 1-2 2-3 More Present  Absent
week or  days day min min hours  hours  than
less a 1- three
week hour hours
Girl 10.3 12.3 774 247 20 154 19.7 15.8 29.1 171 319 68.1 .785
Boy 10.1 19.6 70.2 153 141 233 20.2 271 31 69
Age
< 15 years 12.7 17.2 70.1 .180 17.6 18 218 19 236 .251 43 57 .000
16-17 years 8.5 13.8 7.7 18.4 131 204 171 31 25.6 744
=18 years 111 15.6 733 18.9 144 222 15.6 28.9 25.6 74.4
Grade
Grade 9 11.7 17.8 705 .359 175 18.8 235 184 218 142 47 53 .000
Grade 10 9.6 15.8 74.6 19.1 15.3 15.8 177 321 301 69.9
Grade 11 7.4 11.3 813 17.8 13.8 18.7 18.2 315 25.6 744
Grade 12 9.7 14.1 76.2 18.4 10.8 26.5 15.7 28.6 20.0 80.0
Mother status
Alive 9.6 15.2 75.2 .000 17.6 15 213 176 285 .015 315 68.5 .907
Dead 66.7 111 222 66.7 111 0 111 111 333 66.7
Mother
education
Primary school 133 15.6 711 .104 21.2 16.7 19.5 17.3 253 .071 276 724 .012
or low
Secondary-high 10.1 137 76.2 16.9 12.0 240 18.3 28.8 372 62.8
school
University  or 9.7 12 78.3 20.0 16.0 16.0 240 240 26.1 739
higher
Mother
occupation
Working 7.8 13.4 78.7 457 16.4 11.2 22 16.4 34 .053 30.2 69.8 577
Not working 10.4 15 74.6 19 16.7 20.6 18.1 25.6 321 67.9
Father status
Alive 9.9 147 754 .000 177 146 213 18 283 .000 313 68.7 537
Dead 20 26.7 53.3 30 233 133 6.7 26.7 36.7 63.3
Father
education
Primary school 142 14.2 716 133 232 16.6 195 18.8 219 .018 272 728 .088
or low
Secondary-high 10.4 14.8 74.8 14.3 14.3 221 17.1 322 326 67.4
school
University  or 9.1 17.6 733 241 111 204 14.8 29.6 39 61
higher
Father’s
occupation
Working 9.5 14 76.5 .000 18.0 144 205 18.2 289 .164 318 68.2 .541
Not working 17.6 27 55.4 20.3 20.3 27 10.8 216 284 716
Family monthly
income
Low 18 18.3 63.7 000 247 18 18.6 16.3 224 .000 336 66.4 AT2
Moderate 7 17.7 75.3 16 16 23 19 26 29 71
High 4.7 8 87.3 12.7 9.7 216 174 38.6 322 67.8
Perceived school
success
Very good 133 12.2 74.4 287 267 144 244 144 20 .000 433 56.7 .045
Average 9.9 16.3 73.8 18.1 15.9 20.1 184 275 301 69.9
Bad 9.6 8.2 82.2 8.2 6.8 26.0 137 45.2 30.1 69.9
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Participants whose parents were alive reported more internet access and a longer duration of
daily internet usage. The participants whose mothers were university graduates or higher
reported less internet usage rules/restrictions at home than other participants. The participants
whose fathers were middle or high school graduates were the ones who spent the most time
online. Adolescents with working fathers had higher frequency of internet access than others.
Internet access frequency and duration of daily internet usage of high-income participants were
found to be higher than it was found in other income groups.

It was observed that those who described their school achievement as bad had longer time spent
on the internet, and less internet rules in their home as compared to others.

Descriptive Statistics and Correlations of Measurement Tools

Table 3 shows descriptive data for each scale and its sub-scales. The correlations among
research variables are shown in Table 4. There were positive and significant correlations among
the variables. Most importantly, cyberbullying sensitivity was determined to be positively
correlated with both MPSSS scores and IPAA scores.

Table 3. Descriptive Statistics on Measurement Tools

Standard Internal
Minimum  Maximum Mean L Consistency
Deviation ..
Coefficient

1. Cyberbullying Sensitivity Scale 17 39 3234 4.80 0.78
(CSss)
2. Multidimensional Perceived
Social Support Scale (MPSSS)- 21 84 61.73 14.20 0.84
Total
2.1. Family subscale 4 28 22.23 5.63 0.81
2.2. Friend subscale 4 28 21.57 5.73 0.82
2.3. A special person subscale 4 28 17.94 8.08 0.89
3. Inventory of Parent and Peer Attachment (IPPA)
3.1. Parent Attachment Scale (PAS) 23 84 64.85 12.84 0.81
3.1.1. Trust subscale 8 28 23.26 4.80 0.65
3.1.2. Communication subscale 5 28 20.33 4.99 0.54
3.1.3. Alienation subscale 4 28 21.26 5.66 0.66
3.2. Peer Attachment Scale
(PeerAS) 30 84 62.36 10.90 0.72
3.2.1. Trust subscale 9 28 22.69 4.49 0.61
3.2.2. Communication subscale 5 28 18.58 5.58 0.50
3.2.3. Alienation subscale 6 28 21.10 4.95 0.52
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Table 4. The Correlations Between Research Variables

Variable @) @ (2.1) 2.2) (2.3) (1) (311 (312 (313) (32 (321 (322 (3.23)
1.CSS 1
2. MPSSS-Total 14re 1
21.FS 8% 6grx* 1
22.FrS  .08* B2xxx 30k 1
23.5pS .06 BOXFK  3JRex 7wk 1
3.1.PAS-Total AQ%wx Bpaex QR pQwkx D7k 1
3L PT  10%*  4B%Fx Gk 0wk Dfwex gk 1
30.2.CP 3% A7ReR G4RRk JQRRR 3wk gawkx  Gowk 1
313.AP  .08* 3E%RR BORRR QQkk QRRR GQkkK  BlRkk QR 1
3.2. PeerAS-Total .09% BIRRR 3Rk GAkkk Dpkkk  3gRkk Dgkkk  3ukk  3fkk 1
321 PeerT  .09%%  AG***x  @%kk iRk [7Hkk  Dfkkk  DGkkk  Dhkkk  [fRkk gowk 1
3.2.2.CPeer  .07* AQFwx QRRk B7akk DQRkK ek @Rk Dpkkk  [okk  7gRkk DAk 1
3.23.APeer .05 32%kk QfRRk  3pkkx [BRkk ARk Dfkkk  Dfkkk  BQkkk  7pRkk (pek Qe 1

*p<.05; **p<.01; ***p<.001

CSS: Cyberbullying Sensitivity Scale; MPSSS: Multidimensional Perceived Social Support Scale; FS: Family
subscale; FrS: Friend subscale; SpS: A special person subscale; PAS: Parent Attachment Scale; PT: Parent trust
subscale; CP: Communication with parent subscale; AP: Parental alienation subscale; PeerAS: Peer Attachment
Scale; PeerT: Peer trust subscale; CPeer: Communication with peer subscale; APeer: Peer alienation subscale.

Comparison of Research Variables in Terms of Sociodemographic Characteristics and
Internet Usage Habits

Independent groups t-test results to determine whether the participants’ scale scores change
according to sociodemographic variables and internet usage habits are shown in Table 5.

The CSS scores of the girls were found higher than the boys (t=6.17, p<.001). Further, the
scores of friend support, total peer attachment, peer trust and peer communication of the girls
were found higher than they were found in the boys (t=2.24, p<.05; t=3.36, p<.01; t=2.82,
p<.01; t=3.83, p<.001, respectively). On the other hand, the boys had higher parent trust scores
than the girls (t=-3.05, p<.01).

Both MPSSS total scores and family support scores of the participants who reportedly had
household rules for internet use were found to be significantly higher (t=2.00, p<.05 and t=2.38,
p<.05; respectively).

The results of ANOVA performed to determine whether the study variables differed according
to sociodemographic characteristics and internet usage habits are shown in Table 6. Post hoc
test results are presented below.

Total MPSSS scores, friend support scores, total peer attachment scores and peer trust scores
of the 9th grade students were found higher than the scores of the 12th grade students
(respectively; p<.05, p<.01, p<.05 and p<.05).

arch and Reviews in Psychology and Psychiatry



C

Kircallioglu, M., & Orhon, F.

Table 5. Comparison Results of Research Variables in Terms of Sociodemographic Characteristics and Internet Usage Habits By T-Test

Girls Boys t Mother Mother t Father Father t Working Non-working t Working Non-working t Internet rule Internet t
alive dead alive dead mother mother father father present rule absent
CSss 33.2+4.4 31.1+5.1 6.17*** 32.3+4.8 32.9+4.3 -0.38 32.3+4.8 32.5+4.7 -0.18  32.4+4.80 32.3+4.81 0.03 32.3+4.8 32.6+4.5 -0.58 32.6+4.8 32.2+4.8 1.14
MPSSS-Total 61.9+14.2 61.4+14.2 0.61* 61.8+14.2  59.2+14.2 0.53 61.9+14.0  57.2+18.0 1.42 61.2+14.3 62.0£14.2 -0.75  61.9+14.0 60.1+16.1 0.92 63.2+13.7 61.1+14.4 2.00*
FS 22.2+5.8 223454 0.13 22.2+5.6 21.4£5.7 0.42 22.345.6 20.3+£5.9 1.79 21.9+5.8 22.445.5 -1.18 22.4+5.5 21.3+6.6 132 229453 21.9+5.7 2.38*
FrS 21.945.6 21.0+£5.9 2.24* 21.6£5.7 21.3+£59 0.06 21.64+5.6 19.9+7.4 1.25 21.5+6.1 21.6+5.6 -0.31 21.6+5.7 21.4+6.1 0.30 21.745.2 21.5+59 0.62
SpS 17.848.3 18.1+7.8 0.45 17.948.1 16.3+8.1 0.60 18.048.1 16.948.6 0.68 17.8+8.2 18.0+8.0 -0.26 18.048.1 17.548.5 0.51 18.5+7.6 17.7£8.3 1.46
PAS-Total 64.2+13.4 65.9£11.9 1.93 64.9+£12.9  60.4+11.8 1.13 65.0£12.8  60.3£13.9 1.83 65.4+13.1 64.6£12.7 0.80 65.1+12.6 62.2+14.7 1.62 65.6£12.6 64.5£13.0 1.13
PT 22.945.1 239443 -3.05%* 23.3+4.8 21.2+4.6 1.35 23.344.7 21.0+£5.9 1.15 23.5+4.8 232448 0.90 234448 22.345.0 1.73 23.5+4.7 23.2+4.9 0.86
CP 20.245.2 20.5+4.7 0.81 20.4£5.0 18.7+4.0 1.24 20.34£5.0 20.144.5 0.25 20.5£5.1 20.345.0 0.56 20.4+4.9 19.6+5.6 1.14 20.7+4.5 20.245.2 1.47
AP 21.1+5.7 21.5¢5.6 -1.08 21.3+5.7 20.6+4.2 0.50 21.34£5.6 19.246.1 193 21.445.6 21.245.7 0.53 21.4+45.5 20.3+£6.8 1.29 21.4£5.8 21.2+5.6 0.58
PeerAS-Total 63.4£11.0 60.8+10.6 3.36%* 62.3+10.9 66.0+£7.3 -1.49 625109  60.1+10.1 1.23 62.0+11.3 62.6£10.7 -0.73  62.4+11.0 62.4£10.2 -0.01 62.7+10.3 62.2+11.2 0.65
PeerT 23.0+4.5 22.1+4.5 2.82** 26.7+4.5 24.0+4.2 -0.93 22.744.5 21.944.7 0.90 22.5+5.0 22.844.2 -0.83 22.64+4.5 23.2443 -0.97 23.0+4.2 22.6+4.6 1.35
CPeer 19.1+4.5 17.8+4.6 3.83*** 18.6+4.6 19.4+3.3 -0.80 18.6+4.6 17.6+4.1 1.27 18.4+4.7 18.7+4.5 -0.76 18.6+4.6 18.744.3 -0.15 18.7+4.1 18.5+4.8 0.53
APeer 21.3+4.9 20.8+5.1 1.20 21.14£5.0 22.6+£3.4 1.30 21.145.0 20.6+4.9 0.61 21.1+4.8 21.145.0 -0.14 21.244.9 20.6£5.2 0.90 21.0+4.9 21.1£5.0 -0.26

Mean + SD; Student T test: *p<.05; **p<.01; ***p<.001
CSS: Cyberbullying Sensitivity Scale; MPSSS: Multidimensional Perceived Social Support Scale; FS: Family subscale; FrS: Friend subscale; SpS: A special person subscale; PAS: Parent
Attachment Scale; PT: Parent trust subscale; CP: Communication with parent subscale; AP: Parental alienation subscale; PeerAS: Peer Attachment Scale; PeerT: Peer trust subscale; CPeer:

Communication with peer subscale; APeer: Peer alienation subscale.

Total MPSSS scores, friend support scores, total peer attachment scores and peer alienation scores of the participants aged 18 years or above were
found to be lower than the scores of both the other age groups (for total MPSSS scores, p<.01 and p<.05, respectively; for the friend support scores,
p<.01 and p<.05, respectively; for the total peer attachment scores, both p<.01; for peer alienation scores, both p<.05). On the other hand, the
participants aged 18 years or above had lower peer trust scores than those aged 15 years or below (p<.05).

Total MPSSS scores, family support scores and special person support scores of the group whose mother was a secondary school or high school
graduate were found significantly higher than the scores of other groups (all p<.001). The parental attachment total scores, parent trust scores and
parent communication scores of the group whose mothers graduated from secondary school or high school were found higher than the scores of
other groups (p<.05, p<.05 and p<.01, respectively). The group whose father was a secondary school or high school graduate had higher total

MPSSS and family support scores than other groups (p<.05 and p<.01, respectively).
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Table 6. Comparison of Research Variables with ANOVA In Terms of Sociodemographic Characteristics and Internet Usage Habits

Mother Father education Monthly Perceived school Internet access  Duration of daily
Grade Age - . . h
education groups groups income groups achievement frequency internet usage
F p F p F p F p F p F p F p F p
CSS 0403 751 534 586 2715 0067 1563 0210 6279 002 2280 103 0275 0260 1369  0.243
MTPOSS;S' 3200 023 5065 007 12187 0000 4217 0015 3555 029 7.937 000 1393 0249 1917  0.065
FS 2070 103 1926 146 10390 0000 5099 0006 0411 0693 9944 000 1251 0287 4692  0.001
FrS 5848 001 8683 .000 1818 0163 0906 0405 1297 0274  .076 927 2278 0103 2095  0.080
SpS 0843 471 1323 267 9845 0000 1987 0138 4566 011 6873 001 0177 0838 0851  0.493
?Qti'l 0216 885 940 391 4265 0014 0914 0401 1884 0153 7481 001 1537 0216 4923  0.001
PT 0648 584 805 448 4140 0016 0889 0412 0787 0456 4216 015 0712 0491 4843  0.001
CP 0515 672 821 440 6492 0002 2239 0107 0041 0960 8015 000 0649 0523 5041  0.001
AP 0064 979 449 638 0609 0544 0117 0890 4799 008 2889 061 2376 0094 2118 0077
PeTegQIS' 3199 023 5650 .004 0450 0638 0649 0523 2116 0121  .623 536 1296 0274 1154 0330
PeerT 3277 021 4059 018 1494 0225 0462 0630 1563 0210  .256 774 2001 0124 0794 0529
CPeer 2195 087 2834 059 0099 0906 0157 0854 1161 0314 1624 198 3628 0270 1493  0.202
APeer 1423 235 3708 025 0171 0842 0663 0515 2760 064 200 819 0494 0610 2860 0230

CSS: Cyberbullying Sensitivity Scale; MPSSS: Multidimensional Perceived Social Support Scale; FS: Family subscale; FrS: Friend subscale; SpS: A special person subscale; PAS: Parent
Attachment Scale; PT: Parent trust subscale; CP: Communication with parent subscale; AP: Parental alienation subscale; PeerAS: Peer Attachment Scale; PeerT: Peer trust subscale; CPeer:
Communication with peer subscale; APeer: Peer alienation subscale.

The CSS score of the low-income group was found significantly higher than the score of the high-income group (p<.01). The MPSSS score, special
person support score and parent alienation score of the high-income group were found higher than the scores of the moderate-income group (p<.05,
p<.05 and p<.01, respectively).
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The peer communication scores of the group who had daily internet access were found higher
than in those who had less frequent internet access (p<.05).

Family support scores, total parental attachment scores, parent trust scores and parent
communication scores of the group who spent more than 3 hours a day on the internet was
found significantly lower than the scores of the groups who spent less time on the internet (all
p<.01). On the other hand, the group who spent 30 minutes—1 hour daily on the internet had
higher peer alienation scores than the group who spent more than 3 hours (p<.01).

Total MPSSS scores, family support scores, special person support scores, total parent
attachment scores, parental trust scores and parent communication scores of the group that
reported better school achievement were found to be statistically significantly higher than those
of other groups.

Variables Predicting Cyberbullying Sensitivity

Table 7 shows the variables predicting cyberbullying sensitivity in the hierarchical regression
analysis. The demographic variables to predict the cyberbullying sensitivity were gender and
average monthly income. These two demographic variables accounted for 5% of the total
variance (F15-815 = 3.769, p<.001). The third variable that predicts the sensitivity to
cyberbullying was the family subscale of the MPSSS. Including this variable to the equation
increased the total variance explained to 8% (F18-812 = 4.889, p<.001).

Table 7. Variables Predicting Cyberbullying Sensitivity

Adjusted

Variable B Beta R R? R? F
Grade .08 .02

Gender -1.89 - 19***

Age .09 .02

Mother education -41 -.05

Mother status .48 .01

Mother occupation =31 -.03

Father education -.24 -.03 .
Father status .32 .01 26 06 05. 3.769
Father occupation 10 .01

Average monthly income -.54 -.09*

Internet access frequency 42 .06

Duration of daily internet usage -14 -.04

Rules on home internet use -.36 -.04

Perceived school success .03 .01

Family support 13 16**

Friend support .01 .02 31 A0 .08 4.889***
A special person support .01 .02

Parent trust .01 .01

Parent communication .02 .02

Parent alienation .01 .00

Peer trust .02 .02 31 10 07 -104
Peer communication -.01 -.01

Peer alienation -.02 -.02

*p<.05; **p<.01; **¥p<.00]
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DISCUSSION

This study examined the effect of perceived social support and attachment on the adolescents’
internet usage habits and cyberbullying sensitivity. It was reported that an increasing use of
internet among adolescents led to concerns with respect to an increasing risk of problematic
internet use (Boniel-Nissim & Sasson, 2018). In our study, it was determined that 74.6% of
students with an average age of 16.3 years used the internet every day and 67% among them
used the internet more than 1 hour a day. Since the scores of cyber bullying and cyber
victimization increased with an increase in the duration of internet usage (Uludasdemir et al.,
2019; Athanisou et al., 2018), children spending a long time online need to be carefully
monitored for these risks.

Firstly, the effects of various variables on the internet usage habits have been discussed. It is
known that the education level of parents has an important effect in preventing cyber problems
and problematic internet use in adolescents (Laftman et al., 2013; Athaniosou et al., 2018). In
our study, it was found that the father’s working status and a higher income level of the family
were positively associated to the increased frequency of internet access and to the increased
average daily internet usage time. The fact that families with higher socioeconomic status have
easy access to internet and digital technologies can facilitate their guidance in this regard.

Rules regarding internet use at home and providing parental control are important in preventing
problematic internet use (Elsaesser et al., 2017). However, it was determined that 68.5% of our
study population did not have internet rules or restrictions at home and it was also found that
household rules/restrictions on internet use decreased with an increase in the age and class of
the participants. It was further found that participants with highly educated mothers experienced
fewer internet usage rules/restrictions at home. Our results were in line with previous studies
suggesting that parents with low socioeconomic and educational attainment are highly
ambivalent and anxious about digital media and have a more restrictive attitude towards digital
devices (Livingstone et al., 2015).

Previous research shows that cyberbullies generally have lower academic performance
(Tokunaga, 2010; Guo & Wang, 2020). In our study, we found that those with lower school
achievement were spending more time on the internet and had less internet rules at home, and
that these children had lower social support and attachment scores. This may show the effect of
an inadequate parental support along with lower academic achievement on the problematic
internet use and thus on the cyberbullying risk.

According to previous studies, a healthy parent-child attachment is effective in preventing
problematic internet use, and in fact, the time spent on the internet reportedly decreases as the
time the students spend with their family members increases (Lei & Wu, 2007; Elsaesser et al.,
2017). Boniel-Nissim & Sasson (2018) indicated that poor parent-child communication
increased problematic internet use behaviors. As an important finding in our study, it was
observed that students who showed more attachment to their parents and had family support
were spending less time on the internet. This shows the importance of family support and secure
connection in preventing problematic internet use. On the other hand, the low peer
communication and high peer alienation scores of the students who accessed the internet less
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frequently in our study pointed out the importance of internet in establishing peer relationships.
As a matter of fact, it is seen today that it is almost a necessity for adolescents to maintain social
relations with their friends over the internet (Kowalski et al., 2014, Gorrese & Ruggieri, 2012).

Secondly, those variables with an effect on cyberbullying sensitivity have been discussed. As
an important finding, adolescents in our study had high sensitivity scores against cyberbullying,
indicating that individuals were aware of cyberbullying. In a study examining the differences
between countries in terms of perceived violence of cyberbullying through various scenarios, it
was found that Turkish students perceived all scenarios more severely than those adolescents
in other countries (Palladino et al., 2017). The authors of that study argued that due to the recent
increase in awareness of cyberbullying, Turkish students have developed a higher sensitivity to
threats such as cyberbullying.

In line with previous studies (Aktiirk, 2015; Giindiiz et al., 2021, Sentiirk & Bayat, 2016),
female students had higher cyberbullying sensitivity scores than males in our study. The high
sensitivity of girls to cyberbullying can be explained by their previous experiences of
cyberbullying and by the fact that they are warned by their parents more frequently about the
dangers of the cyber world.

Furthermore, adolescents with low socioeconomic levels had both lower family support and
attachment scores in our study, in compliance with previous studies (Saylor & Leach, 2009),
However, these adolescents were found to be more susceptible to cyberbullying. In this context,
the family income was found to be an important variable that predicts the cyberbullying
sensitivity. Inadequate family support, poor family relationships and limited internet access
may be observed in students from lower socioeconomic levels, and the risk of getting their
already-limited internet access blocked by their families in case of any problems in the internet
environment may cause these students to be more careful.

Parental support and good relationships with parents and friends are one of the factors that
prevent adolescents from becoming victims of cyberbullying and play a role in solving the
problem in adolescents exposed to cyberbullying (Elsaesser et al., 2017, Boniel-Nissim &
Sasson, 2018, Hellfeldt et al., 2020). Similarly, positive correlations were found in our study
between social support and cyberbullying sensitivity and parental attachment, and the family
support subscale was identified as an important variable that predicts cyberbullying sensitivity.
Strong attachment to parents is of great importance in preventing pathological internet use and
reducing the risk of cyberbullying.

Healthy relationships of adolescents not only with their families, but also with their peers reduce
the risks of bullying, whereas cyberbullying victims mostly seek social support from their peers
(Burton et al., 2013; Livingstone et al., 2015). In our study, adolescents who were strongly
attached to their peers had high cyberbullying sensitivity. This finding shows the importance of
healthy relationships with peers and of friend support in preventing and coping with
cyberbullying.

Limitations: This study has some limitations. First, a cross-sectional study was conducted. It
was therefore only possible to measure the study variables at a given time and their evolution
could not be followed. Second, the study included only the students from a single city, and the
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findings obtained reflected only the personal views of this sample. Future research should be
conducted to investigate cyber bullying sensitivity in a larger population with different
socioeconomical characteristics.

Conclusion: A higher cyberbullying sensitivity in adolescents of our study reflects that the
students perceive their online exposure to bullying behaviors as a threat, even if they spend a
lot of time on the internet. It was observed that the students’ internet usage habits are affected
by various sociodemographic characteristics and these features may cause differences in
cyberbullying sensitivity, social support, and parental and peer attachment status. The fact that
adolescents with higher perceived social support and strong attachment to parents and peers
spent less time on the internet and had higher sensitivity to cyberbullying points out the
importance of social support and attachment in preventing cyberbullying. Positive attachment
between parents and adolescents and perceived strong social support from family and friends
will reduce problematic internet use among adolescents and thus the risk of cyberbullying.
Therefore, in order for the cyber bullying prevention strategies to become effective, they should
encompass multiple systems such as the family, the peers, and the school.
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ABSTRACT

Organizations providing healthcare services adopt modern technologies to improve
the quality of the services they offer. Deploying the human-robot cooperation
process in organizations is a challenge and organizations need to prepare their
employees for the process. A single individual characteristic may be a variable that
affects an employee’s adoption process. To learn whether individual characteristics
affect this process, this paper examined how nursing students’ attachment styles
have an effect on the human-robot cooperation process and whether beliefs about
human nature have a mediation effect on how nursing students perceive robots. The
study investigated how trust in robots affects attachment styles and the willingness
to cooperate with robots. Nursing students filled out paper-based surveys in
classrooms. Data were analyzed via Pearson product-moment correlations and
PROCESS macro. The mediation hypotheses were supported with significant
results. In human-robot cooperation, the human operator’s character may affect the
entire process. Therefore, studies are needed to focus on the effects of individual
factors on the adoption of these technologies.
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Baglanma Stilleri ile Robotlarla isbirligi Yapma istegi Arasindaki iliski:
Hemsirelik Ogrencilerinin insan Dogasina Iliskin Inanclar1 ve Robotlara

Giivenlerinin Araci Etkileri

oz

Saglik hizmeti sunan kuruluslar, sunduklar1 hizmetin kalitesini artirmak i¢in modern teknolojileri
edinmektedir. Organizasyonlarda insan-robot isbirligi siirecini saglamak zorlu bir asamadir. Bu
kurulusglarin ¢alisanlarini bu siirece hazirlamasi gerekir. Kisilik 6zellikleri bu teknolojileri benimseme
siirecini etkileyen bir degisken olabilir. Bu calismada, baz1 bireysel 6zelliklerin bu siireci etkileyip
etkilemedigini 6grenmek icin, hemsirelik dgrencilerinin baglanma stillerinin nasil bir etkiye sahip
oldugunu ve insan dogasina dair inancin insanlarin robotlara dair algisi lizerinde aracilik etkisinin olup
olmadigin incelenmistir. Robotlara duyulan giivenin baglanma stillerini ve robotlarla isbirligi yapma
istekliligini nasil etkiledigi de arastirnnlmistir. Hemsirelik 6grencileri siniflarda anketleri doldurmustur.
Veriler, Pearson ¢arpim-moment korelasyon katsayisi ve PROCESS makro ile analiz edilmistir. Aracilik
hipotezleri desteklenmistir. Insan-robot isbirliginde, bireyin karakteri tiim siireci etkileyebilir. Bu

nedenle, bu teknolojilerin benimsenmesinde bireysel faktorlerin etkilerine odaklanmak igin yeni
caligmalara ihtiyag vardir.
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The Relationship between Attachment Styles and Willingness to Cooperate with Robots: Mediati

Students’ Belief about Human Nature and Trust in Robots

INTRODUCTION

Healthcare technologies are essential in terms of improving the speed and quality of services
provided. Thanks to robots that can be used in the healthcare sector, the workload of caregivers
may be reduced and the quality of life of patients may be increased. In particular, the workload
of nurses may be reduced if robots do the repetitive and time-consuming tasks (Kuo et al.,
2008).

Robot use in the healthcare sector has not yet progressed to the desired level (Carayon, 2006);
but research and development projects are growing rapidly (International Federation of
Robotics, 2019). Effective interaction between humans and robots is essential to increasing the
use of robots for nursing tasks (Zhao et al., 2014). Human behavior is an important factor in the
context of the service robot’s ability to complete nursing tasks efficiently (Zhao et al., 2014).
Communication between people and service robots is important to ensure cooperation (Zhao et
al., 2014).

In order to use robots in healthcare applications, they must have the ability to interact socially
with people (Kuo et al., 2008). The purpose of healthcare robots is not to replace nurses or
other medical professionals, but to assist and collaborate with human users (Kuo et al., 2008).
Successful outcomes may be achieved when human and robot capabilities are combined by
providing human and robot cooperation. Robots have advanced sensors, computational skills,
and the ability to perform repetitive tasks without fatigue in a short time. People have cognitive
skills, situational awareness, and effective decision-making skills (Li et al., 2013). Therefore,
with effective interaction, tasks may be accomplished with maximum efficiency.

The healthcare industry includes interpersonal relationships from various professions, as well
as relationships with patients and their families (Leiter et al., 2015). The robots that will be
added to this network of relationships are not alive like humans and animals, but they appear to
be more alive than inanimate beings and have the capacity to communicate (Collins et al.,
2013). They are therefore worthy of examination from a different perspective than other
technological products; because they may have the potential to influence the social context in
which they are involved.

New research may lead to understanding of potential challenges that may arise and to earlier
development of solutions. For example, understanding how the characteristics of human users
influence the human-robot cooperation process as a predictor may be effective in uncovering
the potential success of people who are expected to work cooperatively with robots. Also,
studies may be designed to predict the potential challenges driven by individual characteristics
and potential ways to overcome them. For this purpose, the focus is on nursing students who
will become an important share of the healthcare sector’s human resources. This paper linked
students’ attachment styles and to their belief about human nature, their trust in robots and their
willingness to cooperate with robots. Thus, this paper has pointed out that some personality
traits of people who are expected to work with robots in the healthcare sector may also be taken
into consideration.
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Adult Attachment

A theory to develop effective social relationships in both social psychology and developmental
psychology is attachment (Leiter et al., 2015). Attachment theory is an interpersonal
development theory that maintains that infants’ interaction with caregivers affects their
relationships throughout life (Bowlby, 1969). Bowlby (1969) examined the basic process of
attachment; while Ainsworth (1985) investigated how attachment-seeking efforts led to
successful and unsuccessful attachment formation (Harms, 2011). Ainsworth measured the
baby’s reactions when left alone by the caregiver for a while and when the caregiver returned.
She called this technique a “strange situation”. According to attachment theory, individuals
expect comfort and safety from an attachment figure from birth (Bowlby, 1969). The caregiver's
responsiveness affects the individual’s self-worth and his / her trust in others (Bowlby, 1969).
The individual develops a working model about themselves and other people, depending on
whether he or she is consistently taken care of in situations where he or she is experiencing
stress. For example, individuals who consistently receive support may form a secure
attachments, whereas individuals who do not consistently receive support may form insecure
attachments (Hazan & Shaver, 1990).

Internal working models include one’s basic beliefs about himself/herself and other people, and
these beliefs affect an individual’s relationships throughout his or her life (Bowlby, 1988).
Attachment styles can be conceptualized into two dimensions: avoidance of intimacy and
anxiety over abandonment (Bowlby, 1969). In cases where both dimensions are low, people
have a secure attachment; because they have a positive working model both for themselves and
for other people. These individuals are comfortable in interpersonal relationships and they have
high self-efficacy, and believe that other people will support them in case of need (Mikulincer
& Florian, 1995).

Individuals with high anxiety about abandonment have a negative perception of themselves.
They constantly need to be close to others and are very sensitive to rejection (Mikulincer &
Florian, 1995). Individuals with high avoidance of intimacy have a negative perception of other
people. They have little trust in people. They don’t believe people will be around when they
need them. They also do not want other people to depend on them (Miller, 2007).

Adult Attachment involves four attachment style based on the combination of these two
dimensions being high or low (Griffin & Bartholomew, 1994). The secure attachment style is
related to one’s self-confidence and trust in other people. These individuals had warm and
accepting parents in childhood. The preoccupied attachment style is associated with a feeling
of worthlessness, low anxiety, and high avoidance. In childhood, they had emotionally
unpredictable parents (sometimes they were warm and accepting, sometimes withholding and
overprotective). Fearful attachment style is associated with high anxiety and high avoidance.
These individuals want intimacy; but because of fear of rejection, they avoid close relationships
and have had rejecting, overly critical and uncaring parents in childhood. The dismissing
attachment style is associated with low anxiety and high avoidance. In childhood, they have
physically and emotionally undemonstrative parents.

Adults with a secure attachment style are confident in seeking and receiving support from other
people in times of stress (Pines, 2004). Securely attached individuals show more risk-taking
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and exploring behaviors because they trust their partners (Fraley & Shaver, 2008). Securely
attached individuals are more likely to cope with change than insecure ones (Mikulincer et al.,
1993). Insecure people place greater emphasis on autonomy and control (Collins et al., 1996).

Hazan and Shaver (1990) investigated the effect of attachment theory on workplace behavior.
According to them, attachment theory may help to understand social relationships in the
workplace and related emotions. Many studies show that attachment styles shape behaviors,
attitudes, and emotional responses in the workplace (Harms, 2011; Richards & Schat, 2011).
Attachment theory previously focused on the type of response to stress, coping mechanisms,
individual differences in emotions, thoughts, and behaviors in interpersonal relationships
(Mikulincer and Florian, 1995). Recently, however, this theory has been applied to the
interpersonal relationships at the workplace (Leiter et al., 2015). Adult attachment styles are
effective in measuring the quality of relationships adults have with other people (Collins &
Read, 1990). This includes the relationships in work-life (Leiter et al., 2015) and the social
relationships that individuals have in the workplace affect their well-being (Day & Leiter,
2014).

According to the research, securely attached employees experience higher satisfaction with
their work and enjoy their colleagues (Hazan & Shaver, 1990). Anxious/ambivalent individuals
are concerned about being rejected by their colleagues and also expect approval from their
colleagues. Avoidant employees prefer to work alone so they don’t have to socialize.
Colleagues evaluated securely attached employees more likable than insecure ones; and while
they evaluated dismissive employees as defensive, they evaluated preoccupied individuals as
more anxious (Kobak & Sceery, 1988). Styles other than secure attachment are categorized as
insecure (Meredith et al., 2011).

Trust in Robots

Relationships with other people are at the heart of human existence. People are born into
relationships and spend their lives in relationships (Berscheid & Peplau, 1983). From the
relationship between a child and his/her caregiver to the relationship between players on a
football team, trust is one of the most fundamental factors for a relationship to be preserved
(Ullman & Malle, 2018). For example, colleagues must trust each other to cooperate among
themselves (Leiter et al., 2015).

People relate not only to other people but also to non-human beings (de Graaf, 2016). Studies
have been conducted on the extent to which information from interpersonal relationships may
reflect the situation on human-robot interaction (Eyssel & Hegel, 2012). Studies show that
humans interact with computers (Reeves & Nass, 1996) and robots (Kerepesi et al., 2006) as
they interact with other people. This tendency increases the likelihood of people making
emotional ties to artificial beings (Krdmer et al., 2011). Factors affecting interpersonal
relationships may similarly affect a person’s trust in the machine (Muir, 1987). Thus, to adopt
and use robot technology, effective communication must be established between the user and
the machine (Desai et al., 2009).

Trust is a key factor in our daily interactions. Being able to collaborate with others depends on
it (Wu et al., 2016). Automation has led modern society to a major process of change (Yerdon
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et al., 2017). Robots have also begun to do things that require trust (Ullman & Malle, 2018).
Therefore, various studies have been conducted to measure and theoretically examine human
trust in robots (Yang et al., 2017). In human-machine interaction, trust is how much the user
trusts the machine’s decisions, actions, and suggestions. People’s trust in human-robot
interaction is very effective in their cooperation (Haring et al., 2013). In the meta-review,
Hancock et al. (2011) concluded that trust is necessary to achieve the goals of human and robot
as a team. Trust is a pattern that can be interpreted according to context. In particular, as the
success of the work to be carried out with the robot becomes critical, the trust becomes more
important (Kessler et al., 2017; Wu et al., 2016).

Overuse or underuse of automation is closely related to trust (Parasuraman & Riley, 1997).
Unauthorized trust in automation can be fatal (Parasuraman & Riley, 1997). The fact that
operators do not realize this even when automation behaves incorrectly is an example of misuse
by over trusting the system. Disuse is that operators do not allow automation to do their job due
to a lack of trust in the automation system. People may over trust robotic systems even though
these systems make mistakes (Borenstein et al., 2017; Robinette et al., 2016). Therefore, to
match the intentions of the designer and the user of the robot, the trust element must be
calibrated appropriately (Lee & See, 2004). Calibrating trust ensures the correct use
(Parasuraman & Riley, 1997).

The trust between humans and robots may be affected by the character of the human user,
environmental factors and the character of the robot (Billings et al., 2012; Xu & Dudek, 2016).
For the efficient distribution of tasks between the operator and autonomous machines, human
trust in the machine is one of the design issues (Xu & Dudek, 2016). Trust directly affects the
autonomy given to robots (Erebak & Turgut, 2019; Sheridan and Hennessy, 1984).

The Hypotheses

The majority of researchers agree that culture has some clear characteristics (Cohen, 2009).
First, culture arises from adaptive interactions between humans and the environment. Second,
there are shared elements in the culture. Third, culture is transferred from period to period, from
generation to generation. Kluckhohn and Strodtbeck (1961) argued that there were some
common problems shared by all people, that there were various alternatives to solving these
problems, but that the solution preferred by each society was related to the culture of that
society. One of these problems is what is human nature? Good, evil, or a mixture of both?
Taking into account individual influences, the internal working model developed by Bowlby
(1988) may affect the formation of the idea of human nature. In Bowlby’s theory, individuals’
perception of negative or positive others constitutes an important part of the attachment.
Therefore, the attachment style of people may weaken or strengthen the idea of the nature of
human beings, which is a cultural phenomenon, albeit to varying degrees.

Culture is also important at the individual level (Matsumoto et al., 1999). Two individuals living
in the same country may have different cultural characteristics (McCoy et al., 2005). That is,
national culture may affect the individual, but it may not determine its purely cultural
characteristics (Lee et al., 2007). Trust in robots may also vary by culture (Li et al., 2010;
Yerdon et al., 2017). Studies have shown that trust varies in individualist or collectivist cultures
(Hui & Triandis, 1986). Some theorists define social trust as a desire to trust others (Whiteley,
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2000). These levels of social trust vary from country to country (Schmitt-Beck, 2008). Social
trust is an adhesive that keeps people together in a society and promotes cooperation (Beilmann
& Lilleoja, 2015).

The complexity and human-like nature of the relationship between humans and robotic
technologies indicate the importance of psychological factors in human-robot relationships.
Robots are expected not only to do their tasks but also to adapt to their social environment (de
Graaf, 2016). In the future, robots are expected to take part in various social environments.
These include houses, nursing homes, hospitals, and schools. Today, human-robot relationships
are being shaped by taking advantage of human-to-human relationships. This may allow people
to build more meaningful relationships with robots (de Graaf, 2016).

Social responses to human interaction with robots have been reported in many studies (Kahn
Jr. et al., 2013; Kerepesi et al., 2006). Due to some social clues, people treat these beings
differently and want to connect with them emotionally (Scheutz, 2011). Given all these studies,
the attachment styles of individuals may affect the belief in the nature of the human being due
to the negative/positive other perception in internal workings. The belief in human nature may
also affect trust in robots because of individuals’ human-like attributions to robots. Therefore,
the following hypothesis was created:

Hypothesis 1: The belief about human nature has a mediation effect on the relationship between
attachment styles and trust in robots.

Since robots have social characteristics and humans attribute human-like characteristics to
robots, humans may see robots as part of the negative/positive others group specified in
attachment theory. Therefore, the effect of attachment style may determine whether to trust
others, robots. Besides, since trust in robots is essential to cooperate with them, trust in robots
may have a mediation effect on the relationship between attachment styles and the willingness
to cooperate with robots. Therefore, the following hypothesis was created:

Hypothesis 2: Trust in robots has a mediation effect on the relationship between attachment
styles and the willingness to cooperate with robots.

METHOD
Participants and Procedures

A total of 374 nursing students answered paper-based surveys (Total number of nursing
students in the university was 460). We explained the purpose of the research and received
informed consent from the students and asked them to respond to surveys in the classroom in
the beginning of the courses. It took them about 15 minutes to fill out the questionnaires. The
mean age of the students was 21 years (SD = 2). See Table 1 for other demographic information.
Ethical permission for this study was obtained from the Human Research Ethics Committee of
Erzincan Binali Yildirim University with the date of 16/01/2019 and protocol number 01/04.
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Table 1. Demographic Data

Frequency %
Freshman 104 27.8
Sophomore 106 28.3
Class Junior 68 18.2
Standing Senior 96 25.7
Total 374 100.0
Female 252 67.4
Gender Male 122 32.6
Total 374 100.0

Measurement Tools
Adult Attachment Styles

The scale, which was created by combining various scales by Griffin and Bartholomew (1994),
contains 30 items and measures the attachment styles of individuals and some dimensions
related to attachment. It was adapted to Turkish by Stimer and Glingor (1999). This study was
based on the model of Hazan and Shaver (1990). This model has three attachment styles: secure
style (items 10, 13, 15, 23, and 30), (o = .40), dismissing style (items 1, 12, 24, and 29), (o =
.45) and anxious/ambivalent style (items 4, 11, 18, 21, and 25), (a=.66). To illustrate the styles,
one item in the scale for secure style was “I am comfortable depending on other people”, one
item for the dismissing style was “I find it difficult to depend on other people” and one item for
the anxious/ambivalent style was “I want to merge completely with another person”. Students
scored their responses using a 6-point Likert-type scale (1 = not at all like me, 6 = very much
like me). There is no consensus on whether an attachment is inherently categorical or
dimensional since attachment styles have a certain effect on each person (Ravitz et al., 2010).
If the standard and acceptable cutoff points are determined, categories may be obtained from
dimensional scales (Ravitz et al., 2010). The three styles in the attachment model used in this
study were accepted as dimensional, not categorical. A confirmatory factor analysis (CFA) was
executed to confirm the compliance of the scale. After removing items 10, 15 and 30 from
secure attachments style, the three-factor structure of the scale indicated acceptable fit indices,
[(x2 / df =2.529, CF1=0.91, GFI1=0.95, RMSEA = 0.064, and SRMR = 0.062), (a.=.73)].

The Belief About Human Nature

We used the 6-item human nature sub-scale of the Cultural Perspectives Questionnaire-CPQ4,
developed by Maznevski and Distefano (1995), to learn students’ beliefs about human nature.
It was adapted to Turkish by Basim (1998). Students responded using a 6-point Likert-type
scale (1 = strongly disagree, 6 = strongly agree). An example of an item on the scale was “You
should be suspicious of everybody”. A high score indicates that the respondent perceived
human nature as more evil. As a result of the CFA, acceptable goodness of fit indices were
observed for this one-factor structure, [(}2 / df = 3.014, CFI = 0.98, GFI = 0.98, RMSEA =
0.073 and SRMR = 0.033), (a =.77)].

Trust in Robots

The Checklist for Trust between People and Automation developed by Jian, Bisantz, and Drury
(2000) was used to measure trust in robots. There are 9 items on the scale and it was adapted to
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Turkish by Erebak and Turgut (2019). Students responded using a 6-point Likert-type scale
ranging from 1 (strongly disagree) to 6 (strongly agree). An example of an item in the scale was
“l am suspicious of robots’ intent, action, or output”. The CFA showed that one-factor scale
had acceptable goodness of fit indices, [(x2 / df = 2.673, CFI = 0.95, GFI = 0.97, RMSEA =
0.067 and SRMR = 0.037), (a.=.71)].

The Willingness to Cooperate with Robots

Two items were developed by the authors to measure students’ willingness to cooperate with
robots in the future. In the first step, three behavior experts were asked to report independently
to develop items for cooperation with robots. The reports were examined and categorized
according to similarity by the researchers. The authors organized two discussion rounds to
complete the final wordings of the items. Afterward, two psychologists commented on the
comprehensibility of the items. The means and standard deviations of the items indicated
adequate variability. Internal consistency was provided. The first item was “I would like to
cooperate with the robots in the future” and the other item was ““l can easily cooperate with
robots while performing my job in the future”. Students responded using a 6-point Likert-type
scale ranging from 1 (strongly disagree) to 6 (strongly agree). An explanatory factor analysis
(EFA) was performed to examine the structure of the items, [(KMO = 0.5), (Barlett’s
Sphericity: 2 = 519.698, Df = 1, p <.001)]. According to the EFA results, a single factor was
obtained and all factor loadings were above .90. This one-factor accounted for 93% of the total
variance (o = .93). Since, the most appropriate reliability coefficient for a scale containing two
items is the Spearman-Brown coefficient which also equals to 0.93 (Eisinga et al., 2013).

RESULTS

A Shapiro-Wilk test was used to test for normality on the dependent variables such as trust to
robots and cooperation with robots; and that indicated that the data was normally distributed.
According to the Pearson product-moment correlation results, all three attachment styles
correlated with each other as moderate positive. While there was a moderate positive
relationship between the belief about human nature and dismissing attachment style, a positive
but weak relationship with other attachment styles was found. Also, there was a weak and
positive relationship between attachment styles and trust in robots, but there was no relationship
between attachment styles and the willingness to cooperate with robots. There was a weak and
positive relationship between the belief about human nature and trust in robots and the
willingness to cooperate with robots (see Table 2).

Table 2. The Correlations of the Variables

1 2 3 4 5 6 7

1 Secure Style - 517 445 .315™ 242" .081 -.082
2 Dismissing Style - .338™ 444 238" .030 -.054
3 Preoccupied - .296™ 1317 .095 -.133"
Style

4 Human Nature - .255™ .108" -.045
5 Trust in Robots - 506" .006
6 WillCoopRob - .054

Note. 2Human Nature: The belief about human nature. ® WillCoopRob: The willingness to cooperate with robots.
¢**Correlation is significant at the 0.01 level (2-tailed). ¢ *Correlation is significant at the 0.05 level (2-tailed).
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PROCESS macro was used (Hayes, 2017) to test the simple mediation hypotheses. By selecting
the fourth model, this paper analyzed attachment styles as predictor variables, the belief about
human nature as a mediator, and trust in robots were outcome variables. According to the
results, the belief that human nature is evil showed a partial mediation effect for dismissing and
secure attachment style, while it showed a full mediation effect for preoccupied attachment
style (see Table 3).

Table 3. The Mediation Effect of the Belief about Human Nature

Bootstrapping

Independent Point .
Variable Estimate SE Percentile 95% Cl
Lower Upper
Secure Style Direct Effects
0.1157 0.0336 0.0497 0.1817
Indirect Effects
0.0402 0.0151 0.0138 0.0735
Dismissing Style Direct Effects
0.1413 0.0506 0.0419 0.2408
Indirect Effects
0.0752 0.0258 0.0247 0.1268
Preoccupied Style Direct Effects
0.0502 0.0432 -0.0347 0.1351
Indirect Effects
0.0576 0.0177 0.0253 0.0955

Note. 2 Bootstrap sample size = 5.000. ® Dependent variable: Trust in robots.

This paper also analyzed attachment styles as predictor variables, trust in robots as a mediator,
and the willingness to cooperate with robots as outcome variables. According to the results, the
dismissing attachment style had a direct but negative effect on the willingness to cooperate with
robots, while with the partial mediation effect of trust in robots it had a positive indirect effect
on the willingness to cooperate with robots. Trust in robots had the effect of full mediation in
the relationship between preoccupied and secure attachment style and the willingness to
cooperate with robots (see Table 4).

Table 4. The Mediation Effect of Trust in Robots

Bootstrapping

Independent Point :
Varigble Estimate SE Percentile 95% Cl
Lower Upper
Secure Style Direct Effect
-0.0531 0.0563 0.0497 -0.0531
Indirect Effect
0.1526 0.0366 0.0138 0.1526
Dismissing Style Direct Effect
-0.1644 0.0792 0.0419 -0.1644
Indirect Effect
0.2169 0.0554 0.0247 0.2169
Preoccupied Style Direct Effect
0.0462 0.0704 -0.0347 0.0462
Indirect Effect
0.1026 0.0400 0.0253 0.1026

Note. 2 Bootstrap sample size = 5.000. ® Dependent variable: The willingness to cooperate with robots.
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DISCUSSION

A more complex approach is required to plan the process of adapting robots with social
characteristics to healthcare applications since people exhibit different behaviors when
interacting with robots with human body form in comparison to other technological products.
Moreover, considering the characteristics of employees, it can be expected that human-robot
interaction in organizations may be influenced by many variables. Therefore, the ability of
robots to operate at the most effective level depends on how well organizations are prepared for
this process. An important part of this preparation is a better understanding of the employee
side of the employee-robot interaction.

Personality is one of the most fundamental factors in understanding human behavior (Li et al.,
2014). Additionally, the attachment style of the individual is an integral part of the individual’s
personality (Ainsworth, 1985). As assistive social robotics develops, people are more likely to
form attachment-like bonds with robots (Collins et al., 2013). Individual factors affect various
organizational outcomes as well as technology adaptation. With the involvement of robots in
the work-life, the effects of these individual factors may increase even more. In this study, it is
examined whether attachment styles, which are important variable that affecting nursing
students' relationships with other people, reflect their trust in robots and their willingness to
cooperate with them.

In the first hypothesis, it is suggested that the belief about human nature would have a
meditation effect on attachment styles (secure, dismissing, and preoccupied) and the
relationship to trust in robots since it is related to people’s perception of other people and
because people make human-like attributions to robots. This hypothesis was supported by the
three-attachment style. Dismissing and secure attachment style had a direct effect on trust in
robots as well. The direct effect of both the belief that human nature is evil and dismissing and
a secure attachment style on trust in robots is consistent with studies on how people attribute
human-like characteristics to robots (see Erebak, 2019; Eyssel & Hegel, 2012; Kahn Jr et al.,
2013; Scheutz 2011; Kerepesi et., 2006). It is also noteworthy that all three attachment styles
are in a positive correlation with the belief about human nature. This may indicate that culture
affects the belief about human nature. Individuals with dismissing attachment style, who have
positive self and negative others model in the context of attachment, have a stronger relationship
with the belief that human nature is evil than others. Moreover, in the preoccupied style, which
has a negative self and positive others model, the result that the belief that human nature is evil
has a full mediation effect may point out that culture may be more determinative in individuals
with this style.

Trust affects decisions in risky and uncertain situations (Park et al., 2008). Trust affects the
extent to which a person will allow a robot to behave autonomously (Desai et al., 2009). In
other words, the less the individual trusts the robot, the more he/she interferes with the work of
the robot (De Visser et al., 2006). In addition, traditionally, robots are built to function in a
specified place and for a specified task. However, people may work with more complex
machines with the development of collaborative robots (cobots) (Palmarini et al., 2018).
Therefore, employees interacting with robots must be flexible and innovative (Kagermann et
al., 2013). Thus, the second hypothesis was supported that one’s character could be effective in
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the process of cooperation with the robot, and that trust in robots may play a mediation role in
this relationship. The effect of trust in robots on the character of the individual (see Billings et
al., 2012) and the support of trust in robots to the process of cooperation with robots are
consistent with previous studies (see Borenstein et al.,, 2017; Robinette et al., 2016;
Parasuraman and Riley, 1997; Wagner, 2009; Wu et al., 2016). Furthermore, the results, the
direct negative effect of the dismissing attachment style on the willingness to cooperate is
positively mediated by the trust in robots, and trust in robots had the full mediation effect
between the secure and preoccupied styles and cooperation willingness, may emphasize that
trust in robots is an important factor in human-robot interaction in the context of attachment
theory.

In this study, no specific robot type was specified. However, when presenting certain types of
robots to participants, these relationships may vary. For example, as the level of
anthropomorphism of the robot increases, the degree of human trust in them may change.
People may attribute more human-like characteristics to robots. Moreover, the willingness to
collaborate with robots may also vary on a mission-by-task basis. Depending on the
characteristics of the task (for example, it is repetitive, monotonous), individuals’ approaches
may change. Therefore, more specific connections can be achieved through studies that include
these variables.

When adapting robotic technologies to healthcare organizations, it should also be taken into
account which professional group the robot will work with and with whom. In this study, it is
revealed that the attachment styles of nurses of next years may affect this process. For example,
robots may be paired with a human operator. When choosing this human operator, the
attachment style of the nurse may be learned and what kind of challenges the individual may
face may be calculated based on personality traits. Also, it is possible to investigate what kind
of human-like characteristics can be attributed to robots in the culture of the employees of the
organization.

Conclusion: Healthcare organizations have great potential in using robotic technologies in their
service applications. Therefore, the potential of cooperation with robots in the service offered
by professional groups should be explored specifically for healthcare organizations. In this way,
efficient and efficient service quality may be achieved with robotic technology. In this study,
this paper contributed to the insight into how adult attachment styles of nursing students who
will work in the healthcare sector in the coming years may affect their potential to cooperate
with robots. This paper emphasized that individual characteristics and culture may influence on
how one perceives robots. With the contribution of new studies, organizations may take action
by taking into account the effects of individual factors on the human-robot cooperation process
and may foresee potential challenges.
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ABSTRACT

This review summarizes current data on the risk of neonatal and childhood
outcomes associated with maternal use of individual selective serotonin reuptake
inhibitors (SSRIs) during pregnancy. Research articles and meta-analyses
published in English language and curated in PubMed between January 2005 and
April 2020 were screened. Based on limited available data, compared to others,
slightly higher risks associated with individual SSRIs are as follows: paroxetine for
preterm birth, escitalopram for low birth weight, sertraline and paroxetine for
spontaneous abortion, fluoxetine for persistent pulmonary hypertension and
fluoxetine and paroxetine for poor neonatal adapdation syndrome. Sertraline for
persistent pulmonary hypertension and sertraline and paroxetine for autism
spectrum disorders may be relatively safer compared to the other SSRIs. The
current evidence is inadequate for definitive conclusions. Futher multicenter
comparative studies are urgently needed.
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Gebelikte Bireysel Kullamlan Secici Serotonin Gerialim inhibitérleri
Yenidogan ve Cocukluktaki Riskler A¢isindan Farklilik Gosteriyor Mu:

Genel Bakis

oz

Bu derleme, hamilelik sirasinda segici serotonin geri alim inhibitérlerinin (SSRI’lar) annede bireysel
kullanimiyla iligkili yenidogan ve c¢ocukluktaki sonuglarin risklerine iliskin mevcut verileri
ozetlemektedir. Ocak 2005 ile Nisan 2020 arasinda Ingilizce ve PubMed'de yayinlanan arastirma
makaleleri ve meta-analizler tarandi. Simirli mevcut verilere gore, digerlerine kiyasla, bireysel
SSRVI’larla iligkili biraz daha yiiksek riskler su sekildedir: erken dogum igin paroksetin, diisiik dogum
agirlig1 i¢in essitalopram, spontan diisiik i¢in sertralin ve paroksetin, kalici pulmoner hipertansiyon icin
fluoksetin ve zayif yenidogan adaptasyon sendromu olanlar i¢in fluoksetin ve paroksetin. Kalici
pulmoner hipertansiyon i¢in sertralin ve otizm spektrum bozukluklari i¢in sertralin ve paroksetin diger

SSRVI’lara kiyasla nispeten daha giivenli olabilir. Mevcut kanitlar kesin sonuglar igin yetersizdir. Daha
fazla ¢ok merkezli karsilagtirmali ¢alismalara acilen ihtiyag vardir.

Anahtar Kelimeler: Antidepresanlar, Gebelik, Erken Dogum, Diisiik Dogum Agirligi, Spontan
Abortus
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Do Individual Selective Serotonin Reuptake Inhibitors Used During Pregnancy Show Any Differences in The

Childhood Outcomes: An Overview

INTRODUCTION

Antidepressants are widely used for the treatment of many psychiatric diagnoses, especially
depression and anxiety disorders. Epidemiological studies suggest that pregnant women are
increasingly prescribed antidepressants (Damkier et al., 2018; Meunier et al., 2013; Munk-
Olsenetal., 2012). Although the prevalence rate for the use of antidepressants during pregnancy
is reported very differently in different geographical regions, a recent meta-analysis
demonstrated a relatively frequent international use with about 4.0% (Molenaar et al., 2020).
Pharmacotherapy in the treatment of some pregnant patients is clinially inevitable and the safety
of antidepressants for the fetus or newborns is an important coercive factor in their selection
during treatment. Despite low absolute risks, safety concerns related to the use of
antidepressants during pregnancy continue due to controversial results reported in the literature.

One of the risks that is immediately associated with the use of antidepressants during pregnancy
is the development of congenital malformation in the infant. However, other neonatal and
childhood outcomes such as preterm birth, low birth weight and autism spectrum disorders are
both frequent and important for long-term health. For example, preterm birth, which is
frequently seen in the general population, is associated with 70% of neonatal deaths and up to
75% of neonatal morbidity (Wen et al., 2004). Moreover, meta-analyses have suggested that
preterm birth and low birth weight negatively affect cognitive and academic performance in
children (Aarnoudse-Moens et al., 2009; Allotey et al., 2018). On the other hand, available
studies, systematic reviews or meta-analyses examining the relationship between
antidepressants and neonatal outcomes are mostly focused on the use of general antidepressants
or a class of antidepressants such as selective serotonin reuptake inhibitors (SSRIs) and tricyclic
antidepressants rather than specific individual antidepressants. The current paper aimed to
present current data on the effects of specific SSRIs used in pregnant women on birth outcomes
other than congenital malformations.

Methods

English language papers published in the PubMed electronic database between January 2005
and May 2020 were screened. The search words used were as follows: pregnancy,
antidepressant, SSRI, citalopram, escitalopram, fuloxetine, paroxetine, sertraline, fluvoxamine,
neonatal outcome, birth outcome, preterm birth, low birth weight, spontaneous abortion,
persistent pulmonary hypertension, autism spectrum disorders, attention-deficit/hyperactivity
disorder and poor neonatal adaptation syndrome. Clinical studies and meta-analyses but not
reviews, case reports, letters to editor and experimental studies were included in this review.

1. Preterm Birth

Preterm birth is one of the major issues in perinatal health. It is defined as birth of the baby
before 37 weeks of gestational (Tucker & McGuire, 2004). The prevalence rate of preterm birth
estimated to be 5-10% in the general population (Frey & Klebanoff, 2016; Sharifi et al., 2017;
Wen et al., 2004). Preterm birth could be triggered by multiple factors including infections,
inflammation, uteroplacental ischaemia or haemorrhage. Gestational hypertension, intrauterine
growth restriction, periodontal disease and a history of previous preterm birth are some risk
factors (Goldenberg et al., 2008). Maternal use antidepressants during pregnancy appears to be

h and Reviews in Psychology and Psychiatry



C Uguz, F., & Karaca, S.

another risk factor for preterm birth. Meta-analyses have demonstrated that the prevalence of
preterm birth in women exposed to SSRI antidepressants is 1.43-1.83 fold higher compared to
the controls (Biffi et al., 2020; Eke et al., 2016; Huang et al., 2014).

Several studies have examined the relationship between maternal use of individual SSRIs and
the risk of preterm birth in the infants. The reported prevalence of preterm birth in pregnant
women using paroxetine was 8.7-20.0% (Costei et al., 2002; Diav-Citrin et al., 2008), fluoxetine
was 4.1-14.3% (Chambers et al., 1996; Diav-Citrin et al., 2008), citalopram was 11% (Tucker
& McGuire, 2004) and escitalopram was 11% (Klieger-Grossmann et al., 2012). This
prevalence was 4-10% in the comparison groups including women unexposed to SSRIs. Simon
etal. (Simon et al., 2002) revealed that perinatal outcomes with the use of sertraline, paroxetine
and fluoxetine were similar. In a meta-analysis by McDonagh et al. (McDonagh et al., 2014),
it was found that risk of preterm birth with citalopram or escitalopram was not significantly
different from fluoxetine, paroxetine and sertraline. A more recent meta-analysis by Eke et al.
(Eke et al., 2016) has suggested that women who used paroxetine had a similar risk of preterm
birth to those who used fluoxetine (odds ratios=2.07 vs 1.91, respectively).

2. Low Birth Weight

Low birth weight is defined as birth below 2500 g and affects about 10% of infants. (Xu et al.,
2014; Yonkers et al., 2014). Older maternal age, low economic level, disturbances in blood
pressure and maternal anemia are the main risk factors for low birth weight (Figuerideo et al.,
2018; Yadav & Lee, 2013). The relationship between low birth weight and maternal use of
antidepressant during pregnancy is currently unclear due to the controversial study results
(Grzeskowiak et al., 2012; Hayes et al., 2012).

The prevalence rate of low birth weight in infants exposed to fluoxetine and escitalopram was
11.5% and 9.9%, respectively, which was significantly higher compared to the controls
(Chambers et al., 1996; Klieger-Grossmann et al., 2012). Klieger-Grossmann et al. (2012) also
reported that the risk of low birth weight with maternal use of escitalopram was significantly
higher than other antidepressants. The difference in mean birth weight between escitalopram
and other antidepressants was 370 g. The mean birth weight in newborns exposed to fluoxetine
was reported to be 160 g lower when compared to controls (Chambers et al., 1996). Other
authors have reported that compared to the control non-exposed groups, the mean birth weight
was lower by 180 g in paroxetine group and 100 g in citalopram group (Grigoriadis et al., 2018;
Tucker & McGuire, 2004).

3. Spontaneous Abortion

The spontaneous termination pregnancy is an accepted definition of spontaneous abortion
(Yonkers et al., 2014). Epidemiological studies indicate that spontaneous abortion is observed
in 6-11% of pregnant womenin the general population (Hemels et al., 2005; Kjaersgaard et al.,
2013). Its occurrence is particularly frequent secondary to congenital malformations. Therefore,
spontaneous abortion is considered as one of the important indicators of embryotoxic effects of
medications (Ellfolk & Malm, 2010).

The prevalence rate of spontaneous abortion in pregnant women exposed to specific SSRIs
were reported as follows: 10-11.8% with fluoxetine, 11% with citalopram, 15% with
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escitalopram, and 9.1% with paroxetine (Chambers et al., 1996; Diav-Citrin et al., 2008;
Klieger-Grossmann et al., 2012; Sivojelezova et al., 2005). In a study by Diav-Citrin et al.
(Diav-Citrin et al., 2008), the risk for fluoxetine (but not paroxetine) was significantly higher
compared to the controls. On the other hand, Nakhai-Pour et al. (Nakhai-Pour et al., 2010)
found that significantly elevated risk of spontaneous abortion was associated with paroxetine
(n=84, odds ratio = 1.75) but not fluoxetine (n=22, odds ratio = 1.44), citalopram (n=19, odds
ratio = 1.55), sertraline (n=28, odds ratio = 1.33) and fluvoxamine (n=5, odds ratio = 2.19);
although the sample size was small in the study. Using a sample of 22,061 pregnancies exposed
to antidepressants, Kjaersgaard et al. (2013) study reported that no individual SSRI could be
related to spontaneous abortion. The risk ratios reported by these authors were 1.04 for
fluoxetine, 1.43 for citalopram, 1.45 for paroxetine, 1.16 for sertraline and 1.65 for
escitalopram, when compared to non-exposed women. The authors also analyzed the risk ratio
in those patients with a diagnosis of depression and reported that the risk ratio for each of the
SSRIs above was reduced around 1.00.

4. Persistent Pulmonary Hypertension

Persistent pulmonary hypertension in the newborn is characterized by elevated pulmonary
vascular resistance that causes hypoxemia (Sharma et al., 2015). Its incidence rate is reported
to be 1.8/1000 live births (Masarwa et al., 2019). Persistent pulmonary hypertension can lead
to severe hypoxemia, cardio-pulmonary instability and mortality (Sharma et al., 2015; Yonkers
et al., 2014). Asphyxia and meconium aspiration are the most common causes for persistent
pulmonary hypertension. Premature birth, smoking, obesity, septicemia and cardiac
malformation are the other risk factors (Occhiogrosso et al., 2012; Sharma et al., 2015; Yonkers
et al., 2014). However, recent meta-analyses have suggested that maternal use of SSRI
antidepressants during pregnancy is associated with an increased likelihood of persistent
pulmonary hypertension in newborns (Grigoriadis et al., 2014; Masarwa et al., 2019; Ng et al.,
2019).

Persistent pulmonary hypertension was reported to be observed in 0.35-1.9% of newborns
exposed to sertraline in-utero. This prevalence rate was 0.39-1.1% for paroxetine, 0.27-0.8%
for fluoxetine, 0.33% for citalopram and 0.18% for escitalopram (Chambers et al., 2006; Kieler
et al., 2012). Kéllén and Olausson (2008) noted that while 15% of the patients used fluoxetine,
4 (36.4%) of 11 women who had infants with persistent pulmonary hypertension reported an
exposure to fluoxetine during pregnancy. In this study, the use of paroxetine, sertraline and
citalopram had similar weight in the study sample and in the patients whose infants had
persistent pulmonary hypertension. A single published meta-analysis has reported pairwise
comparison of individual SSRI antidepressants. Masarwa et al. (2019) reported that among
SSRIs, sertraline was found most likely to have lowest risk for persistent pulmonary
hypertension. When pairwise comparsions were considered, fluoxetine appeared to have a
higher odds ratio compared to paroxetine, sertraline and escitalopram. Additionally, the odds
ratio was lower for escitalopram than citalopram.

5. Autism Spectrum Disorders

Autism spectrum disorders are neurodevelopmental conditions that can cause persistent and
severe impairment in soocial communication and interactions (Baxter et al., 2015; Modabbernia
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et al., 2017). Autism spectrum disorders are observed in 7.6 per 1000 individuals and is
associated with physical, mental, functional and other neurodevelopmental disorders (Baxter et
al., 2015; Lord et al., 2018). Advanced maternal age, preterm birth, low birth weight, maternal
infections, meconium aspiration and maternal diabetes are some of the risk factors for autism
spectrum disorders (Lord et al., 2018; Modabbernia et al., 2017). In addition, it has been
suggested that maternal use of SSRI antidepressants during pregnancy may increase the risk of
autism spectrum disorders in the offspring (Andalib et al., 2017; Kaplan et al., 2016; Man et
al., 2015).

Results of studies analyzing the effects of specific SSRIs on the risk of autism spectrum
disorders are mixed. Victorin et al. (2017) reported that the risk of autism spectrum disorders
in children of mothers using citalopram and escitalopram during their pregnancy was
significantly higher compared to children of mothers who did not use these drugs (prevalence
rate: 2.6%, relative risk =1.71). However, this risk did not retain statistical significance when
maternal depression or anxiety disorders were considered. On the other hand, Brown et al.
(2017) noted a lower hazard ratio of 1.76 for citalopram compared to other SSRIs (reported
hazard ratios were 2.93 for fluoxetine, 2.48 for sertraline and 2.12 for paroxetine). In a study
by Bérard et al. (2016), the hazard ratio for autism spectrum disorders was highest with the use
of fluvoxamine (7.30) and fluoxetine (4.99) and lowest with sertraline (0.45). The hazard ratios
for citalopram and paroxetine reported by these authors were 2.23 and 1.99, respectively. A
recent meta-analysis (Halvorsen et al., 2019) that included data from Viktorin et al. (2017) and
Brown et al. (2017) has demonstrated that maternal use of citalopram but not fluoxetine,
sertraline and paroxetine, during pregnancy were associated with elevated risk of autism
spectrum disorders in children. However, this meta-analysis included results of inverse
probability of treatment-weighted analysis instead of crude analysis from by Brown et al.
(Brown et al., 2017). The inverse probability of treatment-weighted analysis revealed very
lower hazard ratios for paroxetine and fluoxetine compared to the crude analysis, which may
have affected results of the meta-analysis by Halvorsen et al. (Halvorsen et al., 2019).

6. Attention-Deficit/Hyperactivity Disorder

Attention-deficit/hyperactivity disorder is a neurodevelopmental disorder that affects 7.2% of
children (Thomas et al., 2015). Genetic, biological and environmental factors such as low birth
weight, smoking during pregnancy, exposure to alcohol in utero, infections, maternal stress and
drug use during pregnancy play a role in its pathogenesis (Biederman, 2005; Sciberras et al.,
2017). The avaliable evidence suggests that antenatal use of SSR1 antidepressants by the mother
increased the risk of attention-deficit/hyperactivity disorder in children by 1.33-1.50 folds
(Halvorsen et al., 2019; Jiang et al., 2018). However, to date, no study examining the effect of
use of specific SSRIs by the mother on attention-deficit/hyperactivity disorder in the child has
been published in the literature (Uguz, 2018).

7. Poor Neonatal Adaptation Syndrome

Poor neonatal adaptation syndrome is seen in newborns following prolonged in utero exposure
to drugs (Klinger & Merlob, 2008). The prevalence of this syndrome in newborns exposed and
unexposed to SSRIs is about 30% and 5%, respectively (Kieviet et al., 2013; Lattimore et al.,
2005). The etiology is unclear; however, a role of withdrawal or toxicity of the drugs in the
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symtoms of this syndrome has been suggested. (Kieviet et al., 2013). Poor neonatal adaptation
syndrome consists of central nervous system (e.g., restlessness, tremor, sleep disturbances,
lethargy, agitation, weak cry, weak sucking and hypertonicity/hypotonicity), autonomic (e.g.,
temperature instability and excessive sweating), respiratory (tachypnea, dyspnea) and
gastrointestinal (e.g., vomiting, diarrhea and feeding problems) symptoms (Kieviet et al., 2013;
Klinger & Merlob, 2008). Poor neonatal adaptation syndrome is generally mild, of short
duration, self-limiting without treatment, and rarely needs admission to a neonatal care unit
(Kieviet et al., 2013).

Two meta-analyses reported a 4 - 5-fold increased risk of poor neonatal adaptation syndrome
in newborns of women who were prescribed serotonergic antidepressants (Grigoriadis et al.,
2013a; Lattimore et al., 2005). Poor neonatal adapdation syndrome was reported in 17.2-31.5
% of infants with exposure to fluoxetine and 20.4 % of infants with exposure to paroxetine
(Chambers et al., 1996; Diav-Citrin et al., 2008). In a retrospective cohort study, it was reported
that infants antenatally exposed to citalopram, sertraline and fluoxetine had similar prevalence
rates of poor neonatal adaptation syndrome (Forsberg et al., 2014). On the other hand, Sanz et
al. (2005) reported that out of 93 cases of SSRI-induced neonatal withdrawal syndrome, 64
were associated with paroxetine, 14 with fluoxetine, 9 with sertraline and 7 with citalopram.
The authors concluded that paroxetine might have an elevated risk of neonatal withdrawal
syndrome compared to other SSRIs.

DISCUSSION

Principal factors in pharmacological treatment of psychiatric disorders during the perinatal
period are efficacy and safety of the psychotropic drugs. The efficacy of a particular drug in the
psychiatric disorder specific to the patient can retrieved from her history. However, if the patient
experiences the symptoms during pregnancy, safety data on medications obtained from the
literature are important. On the other hand, similar to non-perinatal patients, it is expected that
clinical improvement in symptoms and adverse events secondary to the use of each
antidepressant may vary between pregnant patients. Moreover, clinical features of psychiatric
conditions such as severity, comorbidity, impairment in social, occupational and family
relationship are not equal in all patients. It has been suggested that psychiatric conditions are
associated with increased risk of preterm birth, low birth weight in infants, as wellas autism
spectrum disorders and attention-deficit/hyperactivity disorder in children (Grigoriadis et al.,
2018; Grigoriadis et al., 2013b; Grote et al., 2010; Kaplan et al., 2017; Man et al., 2018).
Therefore, an individualized risk-benefit evaluation should be carried out prior to a decision on
which medication will be administered (Cuomo et al., 2018).

According to the limited number of available studies, the prevalence rate of preterm birth in
women using paroxetine appears to be slightly higher compared to fluoxetine, citalopram and
escitalopram; however, comparative studies and meta-analyses revealed that difference
between these SSRIs did not reach statistical significance. Current evidence suggests that
among SSRIs maternal use of escitalopram is associated with the highest risk of low birth
weight, although the reported prevalence rate is similar to the general population. No published
study to date has examined the effects of sertraline and fluvoxamine on the risk of low birth
weight. There is also no clear evidence suggesting a statistically significant elevated risk of the
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use of an individual SSRI with spontaneous abortion. Nevertheless, two studies (Kjaersgaard
et al., 2013; Nakhai-Pour et al., 2010) imply that compared to exposure to sertraline or
fluoxetine, risk ratio/odds ratio for spontaneous abortion appear to be slightly higher in women
using paroxetine or citalopram/escitalopram. Both studies, however, lack statistical
comparative analysis. The available data suggest that the risk of persistent pulmonary
hypertension may be lowest with sertraline and highest with fluoxetine. Although current study
results regarding the risk of autism spectrum disorders with maternal use of individual SSRIs
are controversial, relatively consistent results imply that sertraline and paroxetine to be slightly
safer than other SSRIs. Lack of published studies prevents any firm comment on the risk of
attention-deficit/hyperactivity disorder in children with maternal antenatal use of individual
SSRIs Finally, based on the current evidence, paroxetine and fluoxetine may be more
disadvantaged SSRIs with regard to poor neonatal adapdation syndrome in newborns. Overall,
lowest risk of negative outcomes appears to be associated with sertraline while the highest risk
is associated with fluoxetine. If these comments are confirmed by further studies, SSRIs with
relatively higher risk than the others should be used with caution and at the lowest possible
dose.

Ideally, studies on the safety of SSRIs in pregnant women should have a prospective controlled
observational design that includes treated and non-treated patient groups who have matched
diagnosis and severity of depression and anxiety disorders. However, such a desing has ethical
and legal difficulties. This dilemma is an important reason why current scientific evidence is
mostly based on electronic health registry databases and retrospective studies. The available
studies are insufficient in completely excluding the effects of maternal depression and anxiety
disorders, although some authors have considered them as confounders in their analyses. Data
from several studies related to autism spectrum disorders (Viktorin et al., 2017) and
spontaneous abortion (Kjaersgaard et al., 2013) suggest the importance of underlying maternal
depression. Population based register database studies have relatively large samples of
individual antidepressants, although the data on how many women took the medication as
prescribed is unclear. However, these studies mostly include data on classes of antidepressant
rather than individual drugs (Grigoriadis et al., 2013c). Additionally, most available studies do
not assess the possible effects of the daily dose of antidepressants used. The range of therapeutic
daily dose of antidepressants may vary by 4-fold, which can thereotically cause greater fetal
exposure. Several studies have suggested that high daily dose of SSRIs can dramatically
increase the risk of preterm birth (Roca et al., 2011; Suri et al., 2007). The relationship between
other neonatal outcomes and dosing is unclear (Uguz, 2016). In addition to these limitations,
the paucity of studies investigating effects of individual SSRIs on neonatal and childhood
outcomes is another problem in interpreting the results. Current meta-analyses including
individual SSRIs are based on very few studies. Nevertheless, the availability of studies with
relatively large sample size and a prospective observational design is a considerable advantage
(Diav-Citrin et al., 2008; Klieger-Grossmann et al., 2012; Sivojelezova et al., 2009).

CONCLUSION

Owing to small number of studies with relatively small sample sizes and methodological
limitations, the available scientific evidence is inadequate to convincingly determine which
individual SSRI used in pregnancy has greater increased risk of neonatal or childhood outcomes
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compared to others. Despite the limitations, the current review concludes that individual SSRIs
which are slightly more disadvantaged than others for each outcome are as follows: paroxetine
for preterm birth, escitalopram for low birth weight, sertraline and fluoxetine for spontaneous
abortion, fluoxetine for persistent pulmonary hypertension, citalopram/escitalopram, fluoxetine
and fluvoxamine for autism spectrum disorders, and fluoxetine and paroxetine for poor neonatal
adapdation syndrome. However, multicenter comparative studies with large sample sizes that
include data on the use of individual SSRIs are urgently needed to reach reliable and definitive
conclusions for clinicians.
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Psikiyatrik hastaliklarin etyolojisinde bugiine kadar hiicre i¢i ¢esitli patofizyolojik
mekanizmalar aragtirma konusu olmustur. Endoplazmik retikulum, hiicre i¢inde
bulunan ve bazi O6nemli homeostatik siireglerde yer alan bir organeldir.
Endoplazmik retikulum stresi, ¢esitli uyaranlar sonucunda bu homeostatik
mekanizmalarda meydana gelen degisimleri ifade etmektedir. Endoplazmik
retikulum stresi bugiine kadar bir¢ok hastalik i¢in arastirma konusu olmustur. Bu
derlemede, psikiyatrik hastaliklarin olusumunda endoplazmik retikulum stresinin
etkisinin giincel literatiir verileri dogrultusunda tartigilmasi, olasi patofizyolojik
mekanizmalarin aydmnlatilmas1 ve yeni tedavi segeneklerinin gelistirilmesi
hususlarinda yapilacak ¢aligmalara 1g1k tutmasi amag¢lanmustir.

Anahtar Kelimeler: Endoplazmik Retikulum, Stres, Psikiyatri

The Role of Endoplasmic Reticulum Stress in Psychiatry
ABSTRACT

Various intracellular pathophysiological mechanisms have been the subject of
research in the ethology of psychiatric diseases so far. The endoplasmic reticulum
is an organelle located inside the cell and involved in some essential homeostatic
processes. Endoplasmic reticulum stress refers to the changes that occur in these
homeostatic mechanisms due to various stimuli. Endoplasmic reticulum stress has
been the subject of research for many diseases until today. This review aims to
discuss the effect of endoplasmic reticulum stress in the formation of psychiatric
diseases in line with current literature data, illuminate possible pathophysiological
mechanisms, and shed light on the studies to be done on the development of new
treatment options.
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Endoplazmik Retikulum Stresinin Psikiyatrideki Yeri

GIRIS
1. Endoplazmik Retikulum

ER Okaryotik hiicrelerde endomembran sisteminde yer alan protein sentezinin diizenlenmesi,
proteinlerin modifikasyonu ve katlanmasi, fosfolipidlerin ve steroidlerin sentezi ve dagilimi,
translokasyon ve hiicredeki kalsiyum dengesi gibi siirecler igin gereken énemli bir organeldir
(Imai ve ark., 2016; Zanotto ve ark., 2017). ER sitoplazmanin 6nemli bir boliimiinde yer alan
uzun tiibiiller aracilig ile molekiillerin sitoplazma igerisinde genis alanlara tasinmasini saglar
(Palade ve Porter, 1954).

ER klasik olarak ribozom igeren endoplazmik retikulum (DER) ve ribozom igermeyen
endoplazmik retikulum (GER) olarak ikiye ayrilmistir (English ve ark., 2009). Yiiksek miktarda
protein salgilayan hiicreler GER agisindan zenginken, steroid sentezleyen hiicrelerde ve kas
hiicrelerinde bol miktarda DER bulunur. Bir¢ok hiicrede, GER ve DER uzamsal olarak ayrilmig
bolgelerde yer almazken hepatositler ve noronlar gibi bazi hiicrelerde, GER ve DER farkli
hiicresel alanlarda bulunur (Borgese ve ark., 2006). DER morfoloji agisindan daha karmasik,
tubtiler ag1 ve daha fazla sayida dallanma noktasi icermesi ile GER’den farklidir. Ksenobiyotik
metabolize edici enzimler de 6ncelikli olarak DER’de bulunur (Orrenius ve Ericsson, 1966).

ER homeostazini bozan durumlarda, “ER Stresi” olarak adlandirilan hiicresel bir durum
meydana gelir. ER stresine hiicresel yanit, stresin {istesinden gelmek ve ER homeostazini geri
kazanmak i¢in uyumsal mekanizmalarin harekete ge¢mesini igerir (Hetz, 2012).

1.1. Endoplazmik Retikulum Stresi ve Katlanmamig Protein Cevabt (UPR)

ER stresi, hiicrenin i¢ veya dis faktorlerle uyarilmasi sonrasinda homeostatik morfolojide ve
ER’nin fonksiyonunda meydana gelen molekiiler ve biyokimyasal degisiklikleri ifade
etmektedir. ER stresi sonucunda proteinlerin iglenmesi ve tasinmasi bozulmakta ve ER’de
biiyiik miktarlarda katlanmamais veya yanlis katlanmis proteinler birikmektedir. Hiicrelerde, ER
stresini hafifletmek ve normal ER fonksiyonun korumak i¢in tedbirler alinmaktadir. Hiicrenin
hayatta kalmasi, ER stres tepkisinin ¢6ziilmesi ve normal proteinlerin tiretilmesiyle miimkiindiir
(Oakes ve Papa, 2015). Eger bu katlanmamis proteinler salinirsa, spesifik apoptotik
mekanizmalar aktive olur (Shore ve ark., 2011).

ER liimenindeki protein katlanma durumu, genel olarak katlanmamis protein yanit1 (UPR)
olarak bilinen bir dizi evrimsel olarak korunan sinyal yolu ile siirekli olarak denetlenmektedir
(Cox ve Walter, 1996; Sidrauski ve Walter, 1997). ER protein katlama kapasitesi asildiginda
veya uygun sekilde katlanamayan islevsiz proteinler biriktiginde (ER stresi), UPR aktive edilir,
boylece hiicre homeostazini geri kazanmak icin organelin katlanma kapasitesi diizenlenir.
UPR’nin gorevi, ER’de protein katlanma dengesini korumaktir. ilk olarak, UPR, genel protein
sentezini gecici olarak azaltarak ER’deki protein yiikiinii azaltir (Harding ve ark., 2000).
Ikincisi, ER hacmini endomembran biyosenteziyle genisletir (Bommiasamy ve ark., 2009;
Sriburi ve ark., 2004). Ugiinciisii, saperonlarin ve foldazlarin upregiile edilmesiyle ER katlama
kapasitesini arttirir (Acosta-Alvear ve ark., 2007; Lee ve ark., 2003). Dordiinciisii, ER ile iligkili
degradasyon (ERAD) ve ER-faji sisteminin upregiile edilmesiyle ER protein devir kapasitesini
arttirir ve boylece ER’de biriken yanlis katlanmig proteinler veya tiim organelin hasarli
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kisimlar1 ortadan kaldirilir (Bernales ve ark., 2006; Travers ve ark., 2000). Son olarak, eger
halen homeostaz saglanamazsa, UPR organizmanin yararina hatali hiicreleri ortadan kaldiran
apopitoz mekanizmalarini baslatir (Lin ve ark., 2007).

Tiim bu mekanizmalar, ER’de protein birikimine verilen cevaplardir ve protein sentezinin
azaltilmasi, protein degradasyonunun desteklenmesi ve protein katlanmasina yardimci olan
molekiiler saperonlarin artirilmasi ile ER stresi hafifletilir.

Protein kinaz R-benzeri ER kinaz (PERK), inositol gerektiren enzim 1 o (IRE1 a) ve aktive
edici transkripsiyon faktorii 6 (ATF6), UPR’yi baslatan énemli transmembran proteinleridir
(Bettigole ve Glimcher, 2015). Strese maruz kalmayan hiicrelerde, bu proteinler GRP78’e
baglanarak inaktif bir durumda tutulmaktadir (Korennykh ve Walter, 2012). ER stresi tespit
edildiginde, UPR sinyal yolu aktiflesir ve GRP78 bu {i¢ molekiilden ayrilarak katlanmamis
proteinlere baglanir (Sekil 1.) (Casas, 2017).
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Sekil 1. ER Stresinin Mekanizmasi. Cesitli fizyolojik kosullar protein katlanma islemini bozabilir ve
sonug olarak ER stresi olarak adlandirilan, ER’de katlanmamis ve yanlis katlanmis proteinlerin
birikmesine neden olabilir (“Role of endoplasmic reticulum stress in depression”, Mao, J. (2019).
Molecular Medicine Reports, 20(6), 4774-4780 makalesinden izin dahilinde alinmis ve
Tiirkgelestirilmistir. Telif hakki Molecular Medicine Reports dergisine aittir, 2019).

PERK, GRP78’den ayrildiktan sonra otofosforilasyon ve kendi aktivasyonunu baslatmak i¢in
homodimerize olur (Harding ve ark., 2000). PERK’in aktive olmasi ile 6karyotik translasyon
baglatict faktorii 2o’nin (elF2a) fosforilasyonu tetiklenmekte, bu da ATF4 gibi ¢oklu
transkripsiyon faktorlerinin ekspresyonunu aktive etmektedir (Harding ve ark., 2000). Fosforile
olmus elF2a aktivitesi, stresin erken safhalarinda inhibe edilerek hiicredeki ¢cogu proteinin
sentezi ve translasyonu yavaglatilir ve ER’deki katlanmis protein yiikii azaltilir. Ek olarak,
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ATF4, amino asit metabolizmasini, indirgenme-yiikseltgenme reaksiyonlarini ve protein
sekresyonunu diizenleyerek koruyucu bir rol oynamaktadir (Carrara ve ark., 2015). Stres
cevabinin siiresi ve yogunlugu arttikca, aktiflestirilmis ATF4, pro-apoptotik CCAAT / arttirici
baglayici protein-homolog proteinin (CHOP) ekspresyonunu indiiklemektedir (Han ve ark.,
2013).

IRE1a, serin/treonin kinaz ve endoniikleaz alani igeren bir transmembran proteindir (Yang ve
ark., 2016). IREla’nin GRP78’den ayrilmasini takiben, IREla, intrasitoplazmik kisminin
homodimerizasyonu ve fosforilasyonu ile kendi kendini aktive eder, boylece ¢evresindeki
endoniikleaz kisminin allosterik aktivasyonu saglanir (Carrara ve ark., 2015). Aktive edilmis
IREla, ATF6 tarafindan uyarilarak, X-box baglayici protein 1’in (XBP1) mRNA’sindaki 26-
bazlik intronu eslestirir ve eslenmis mRNA, kararli durum transkripsiyon faktoriic XBP1’i
kodlamak igin translasyonel gergeve kaymasina ugrar (Lee ve ark., 2003). Transkripsiyon
faktorii XBP1, sadece GRP78 ve CHOP genlerinin transkripsiyonunu indiiklemez, ayrica ER
homeostazisini saglamak i¢in ER degradasyonunu artiran o mannosidaz benzeri 1 (EDEM1)
yoluyla ERAD mekanizmasini aktive etmektedir (Papaioannou ve ark., 2018; Wu ve ark.,
2015). Bu nedenle, XBP1, ER homeostazisini diizenlenmesi i¢in hayati bir rol oynamaktadir
(Mao ve ark., 2019b).

Stressiz durumda, ATF6 ER’de zimojen olarak bulunmaktadir. ER stresi meydana geldiginde,
GRP78’den ayrilarak golgiye tasinmaktadir. ATF6’nin omurgalilarda, ATF6p ve ATF6a olmak
iizere iki homologu vardir. Bu homologlar ER stresi ile membrandan ayrilan sitoplazmik
transkripsiyon faktor alanlarina sahip tip II transmembran proteinleridir. ATF6a transkripsiyon
faktorli golgi aparatina geldiginde, sirasiyla liimenal bolgesinin ve transmembran baglanti
noktasinin kaldirildigir S1P ve S2P (site 1 ve site 2 proteazlari) tarafindan isleme ugrar (Haze
ve ark., 1999; Ye ve ark., 2000). XBP1 ile birlikte ATF6a da, GRP78 gibi transkripsiyonunu
aktive eder ve bu sayede ER stresini azaltip ve hiicrenin hayatta kalmasini saglamak i¢in
koruyucu etkilerini gosterir (Shoulders ve ark., 2013). PERK ve IRE1’den farkli olarak, ATF6,
ER’de proteinin yiiklenmesini onlemez. Daha ziyade, ER hacmini ve protein isleme ve
bozunma kapasitelerini arttirmaktadir (Adachi ve ark., 2008; Bommiasamy ve ark., 2009). Bu
transdiiksiyon yollari, negatif geri besleme yoluyla ER stresine karsi koymak i¢in birlikte
caligmakta, katlanmamis proteinlerin miktarin1 azaltmakta ve hiicrenin hayatta kalmasini
saglamaktadir (Oakes ve Papa, 2015). Bu mekanizmalar basarisiz oldugunda, kalict UPR
sinyalleri kronik ER stresini indiiklerken, apoptozu indiiklemek i¢in sitoplazmaya biiyiik
miktarlarda kalsiyum salinmaktadir (Shore ve ark., 2011). UPR, CHOP, JNK’ler, proapoptotik
Bcl-2 benzeri protein 11 ve kaspazlarin aktivasyonunun ardindan apoptoz yoluyla hiicre
Oliimiine neden olmaktadir (Hiramatsu ve ark., 2015) (Sekil 2.).
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Sekil 2. ER’nin islevi ciddi sekilde bozuldugunda, apoptozu indiiklemek igin biiyiik miktarda
kalsiyum sitoplazmaya salmir. UPR ayrica CHOP, JNK’ler, Bim ve kaspazlar araciliiyla apoptotik
sinyalleri tetikler (“Role of endoplasmic reticulum stress in depression”, Mao, J. (2019). Molecular

Medicine Reports, 20(6), 4774-4780 makalesinden izin dahilinde alinmis ve Tirkgelestirilmistir. Telif
hakki Molecular Medicine Reports dergisine aittir, 2019).

UPR mekanizmasi, hiicrelerin ve dokularin fizyolojik durumuna uyum saglamak i¢in mevcut
olan duruma ve hiicre tipine 6zgii bir sekilde koordine edilmektedir. UPR hem hayatta tutucu
hem de proapoptotik yollar1 indiiklediginden, néropatolojiler, kanser, diyabet, ateroskleroz ile
bakteriyel ve viral enfeksiyonlar da dahil olmak f{izere ¢ok sayida hastaligin olusumunu
etkileyebilecek 6liim kalim kararlarinin merkezinde bulunur (Bi ve ark., 2005).

1.2. Endoplazmik Retikulum Stresi ve Psikiyatri

Psikiyatrik rahatsizliklarin bircogunun patofizyolojisi tam olarak aydinlatilamamuigtir.
Literatiir verisi incelendiginde, bu boslugu tamamlamak i¢in c¢ok sayida arastirmalar
yapilmustir. Kronik hafif strese (KHS) maruz kalan si¢anlar veya fareler depresyon modelleri
olarak yaygin bir sekilde kullanilmaktadir (Hill ve ark., 2012). Bir calismada, KHS’ye maruz
kalan farelerdeki depresif davraniglarin ER stresi ile iligkili oldugu ve altta yatan mekanizmanin
yetersiz ATP sentezi ve ndronal apoptoz veya 6liime yol agan asir1 aktif oksidasyon ve ER stresi
oldugu ileri siirilmiistiir (Y. Liu ve ark., 2011). Bir bagka caligmaya gore ise, sicanlarda KHS
ile indiiklenen depresyon tablosu, hipokampal hidrojen siilfiir (H2S) {iretiminin bozulmasindan
kaynaklanmakta ve bu da sirasiyla GRP78, CHOP ve kaspaz-12 ekspresyonunu artirarak
hipokampal ER stresine yol agmaktadir (Tan ve ark., 2015).

Yakin zamanli yapilan ¢alismalarda, kronik kisitlama stresi (KKS) sonucunda kemirgenlerde
bilissel bozukluk ve anksiyete/depresyon benzeri davranis gelistigi gosterilmistir. Jangra ve ark.
tarafindan yapilan bir caligmaya gore, honokiol (Cin’de Magnolia officinalis’in kabugundan
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izole edilen geleneksel bir tedavi) farelerin hipokampiisinde GRP78 ve CHOP artigim
onleyerek biligsel bozuklugu ve depresif belirtileri ortadan kaldirmaktadir (Jangra ve ark.,
2016). Ayrica, KKS uygulanan farelerde, hipokampusta GRP78 ve CHOP seviyelerinin,
prefrontal kortekste ise CHOP ekspresyon seviyelerinin, kontrol grubuyla karsilastirildiginda
arttig1 bulunurken; Sodyum fenilbutirat (ER stres inhibitorii) ve edaravone (serbest radikal
temizleyicisi) bu genlerin yiliksek ekspresyonunu azaltmakla birlikte, bilissel eksiklikleri ve
depresif belirtileri diizeltmektedir (Jangra ve ark., 2017).

GRP78, ATF6, XBP1 ve CHOP gen ekspresyon seviyelerinin de kronik kisitlama stresine
maruz kalan sicanlarin striatumunda arttig1 gosterilmistir. Bu bulgu ER stresinin depresyon
gelisiminde rol aldigini gostermektedir (Pavlovsky ve ark., 2013).

Lipopolisakkarit, merkezi veya periferik uygulamadan sonra kemirgenlerde anksiyete ve
depresyon benzeri davraniglara neden olan bir endotoksindir (Lawson ve ark., 2013). Siganlarda
lipopolisakkarit uygulamasindan sonra hipokampusta, GRP78 mRNA ekspresyonunun belirgin
sekilde artmasi, UPR’nin, lipopolisakkarite bagli gelisen davranis anomalilerinde rol
oynadigini diisiindiirmektedir (Jangra ve ark., 2016). Sosyal yenilgi stresine duyarl farelerde,
amigdalada GRP78, CHOP ve kolin asetiltransferaz ekspresyonunda 6nemli bir artis ile iliskili
olarak depresyon benzeri davraniglar goriilmektedir (Huang ve ark., 2013). Liu ve arkadaglari,
sosyal yenilgi stresinden sonra farelerin hipokampiisiinde GRP78 ve XBP1 ekspresyonunun
onemli Olclide arttigini bulmuslardir (Liu ve ark., 2019). Ayrica, kronik sosyal yenilgi stresi,
hipokampustaki PERK-eIF2a sinyal yolunu aktive ederek ve BDNF ekspresyon seviyelerini
azaltarak farelerde depresyon benzeri davranislara ve bellek bozukluguna yol acgabilir (Li ve
ark., 2019).

Sharma ve arkadaglari, hipokampusta PERK ekspresyonunun inhibe edilmesinin, farelerde
hipokampal bagimli bellegi gii¢lendirdigini ve ters/geri dondiiriilebilir bellek bozulmasini geri
cevirebildigini gostermistir (Sharma ve ark., 2018). Bu bulgu, hipokampusun Cornu Ammon 1
bolgesindeki PERK  ekspresyon  seviyelerini  diizenleyerek  biligsel islevlerin
tyilestirilebilecegini diisiindiirmektedir. Ek olarak, kortikosteronun plazma seviyeleri ile
GRP78, GRP94, ATF6, XBP1, ATF4 ve CHOP’u kodlayan genlerin ekspresyonunun,
ogrenilmis caresizlige sahip olan siganlarin hipokampiisiinde arttigi ve dolayisiyla depresyon
tablosunun asir1 direngli ER stresi ile iliskili olabilecegini diisiiniilmektedir (Timberlake ve
Dwivedi, 2016).

Endoplazmik retikulum stresinin ruhsal hastaliklardaki yeri bazi insan caligmalarinda da
arastirtlmistir. Behnke ve arkadaslari, insanlarda ER stresinin depresyonun patofizyolojisi
iizerindeki etkisini arastirmak i¢in psikiyatrik rahatsizligi olan hastalarin postmortem beyin
dokularinda GRP78, GRP94 ve kalretikiilinin ekspresyon diizeylerini lgmiislerdir. Intihar
nedeniyle 6len MDB’li hastalarin temporal kortekslerinde, intihar dis1 6liimleri olan MDB
hastalarina veya diger gruplara gore GRP78, GRP94 ve kalretikiilinin seviyelerinin daha fazla
oldugu bulunmustur (Behnke ve ark., 2016).

Baska bir calismada ise, intihar nedeniyle yasamini yitiren bipolar bozukluk veya sizofreni
hastalarinin bazilarinda, bu proteinlerin ekspresyon seviyelerinde bir farklilik saptanmamaistir
(Bown ve ark., 2000) Ayrica, reaktif oksijen tiirevlerinin tiretildigi ve oksidatif stresin merkezi
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bir mekanizmasi olan ksantin oksidaz aktivitesinin, rekiirren depresyonu olan hastalarin
temporal lob dokusunda arttig1 gosterilmistir (Harrison, 2002; Michel ve ark., 2010).

Ek olarak, GRP78, EDEM1, CHOP ve XBP1’in ekspresyon seviyelerinin analiz edildigi bir
calismada, MDB’li hastalarda kontrol grubuna goére GRP78, EDEMI1, CHOP ve XBP1
diizeyleri anlamli olarak daha yiiksek saptanmistir (Nevell ve ark., 2014)

Bipolar Bozuklukta gozlenen hiicresel islev bozukluklariin altinda yatan mekanizmalarda ER
stresinin yeri tam olarak aydinlatilamamistir. Cogu ¢alismada, bipolar bozukluklu bireylerden
elde edilen hiicre kiiltiirlerinde, ER stresini indiikleyen ajanlara karsi bozulmus bir yanit
gosterilmistir. Bipolar bozuklukta 6zellikle CHOP ifadesi ve XBP1 ugbirlestirmesinin, ER
stresinin indiiklenmesinden sonra bozulmus oldugu goriilmiistiir (Hayashi ve ark., 2009;
Pfaffenseller ve ark., 2014; Rieger ve ark., 2015). Bipolar bozukluk hastalarinin B-
lenfositlerinde yapilan ufuk agic1 bir ¢alismada, So ve arkadaslar1 Thapsigargin ve tunikamisin
indiiklemesiyle XBP1 ve CHOP genlerinin ekspresyonunun azaldigini bildirmistir (So ve ark.,
2007).

Farkl1 bir calismada, saglikli kontroller, lityuma cevap veren hastalar ve lityuma yanit vermeyen
hastalarda periferik l16kositlerdeki RNA dizileri incelenmistir. Yapilan gen analizi sonucunda,
Bipolar bozuklukta lityuma klinik cevabin ER stresini diizenleyen bir gen ag1 tarafindan modiile
edildigi gosterilmistir (Breen ve ark., 2016). Bu bulgular, Bipolar bozuklukta hiicrelerin ER
stresine kars1 kompansatuar mekanizmalarinin yetersiz kaldigini ve dolayistyla stresli kosullar
altinda hayatta kalmalarini sinirladigin1 gostermektedir (Kakiuchi ve ark., 2009).

XBP1 (X-box baglayici protein) geninde -116C/G polimorfizminin iligkisi, daha once ilag
kullanmamis sizofreni hastalarinda gozlenmistir (Kakiuchi ve ark., 2004). Ek olarak,
serebellumdaki azalmis HSP70 seviyelerinin sizofrenideki bilissel islev bozukluga neden
olmas1 muhtemeldir (Leonidas, 2012).

SONUC VE ONERILER

Giliniimiizde ¢ogu psikiyatrik hastaligin etyolojisi yeteri kadar anlagilamamistir. Yukarida
tartisilan veriler, endoplazmik retikulum stresinin ruhsal rahatsizliklarin gelisiminde 6nemli bir
yeri olabilecegini gostermektedir. Gelecekte bu mekanizmanin isleyisinin tam olarak
aydinlatilmasi i¢in ¢aligmalara ihtiya¢ duyulmakla beraber, yeni ve etkin tedavi se¢eneklerinin
gelistirilmesi i¢in umut vaat etmektedir.

Finansal Destek: Yazar bu yazi i¢in herhangi finansal destek almamustir.
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Biling bulaniklig1, oryantasyonda bozulma, giin igerisinde dalgali seyir gibi
deliryum belirtileri, mani, katatoni ve/veya psikoz semptomlar1 ile birlikte
goriildiigiinde deliry6z mani akla gelmelidir. Delirydz maninin klinik
prezantasyonu saatler ve giinler igerisinde baslayip hizli progresyon gdsterir.
Burada 65 yas kadm hastanin gecirmis oldugu subakut-kronik donem
serebrovaskiiler olay sonrasi konfiizyon ve oryantasyon bozuklugu nedeniyle
ndroloji servisinde tetkik edilirken mani belirtilerinin ortaya ¢ikist ve tedavi siireci
ele alinmaktadir. Noroloji ve psikiyatri branglarinin igbirligi ile delirydz mani tanisi
koyulan hastaya birkac saat icerisinde EKT uygulanmis ve ilk EKT’den itibaren
dramatik yanit gézlenmistir. Daha 6nce bipolar bozukluk 6ykiisii olmayan hastaya
EKT sonlandirildiktan sonra duygudurum diizenleyici olarak valproik asit
baglanmistir. Hasta halen bipolar bozukluk yoniinden remisyonda olup diizenli
olarak takip ve tedavisine devam etmektedir. Nadir goriilen deliry6z mani tablosu
noropsikiyatrik bir tablo olup, tedavi edilmediginde Sliimciil olabileceginden
klinisyenlerin bu konuda dikkatli olmalar1 gerekmektedir.
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Deliryum, Mani
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Noropsikiyatrik Bir Tablo: Deliryoz Mani Olgu Sunumu

A Neuropsychiatric Manifestation: A Case Report of Delirious Mania

ABSTRACT

Delirious mania should be considered when symptoms of delirium such as blurred consciousness,
disorientation, and fluctuating course during the day are accompanied by symptoms of mania, catatonia,
and/or psychosis. The clinical presentation of delirious mania begins within hours and days and
progresses rapidly. Here, the appearance of mania symptoms and the treatment process of a 65-year-old
female patient while being examined in the neurology service due to confusion and disorientation after
a subacute-chronic period cerebrovascular accident are discussed. With the cooperation of neurology
and psychiatry branches, ECT was applied to the patient who was diagnosed with delirious mania within
a few hours, and a dramatic response was observed from the first ECT. After ECT was terminated,
valproic acid was started as a mood stabilizer in the patient who had no history of bipolar disorder before.
The patient is still in remission in terms of bipolar disorder and continues to be followed up and treated
regularly. Clinicians should be careful in this regard, as delirious mania, which is rare, is a
neuropsychiatric condition and can be fatal if left untreated.

Keywords: Delirious Mania, Cerebrovascular Event, Catatonia, Psychosis, Delirium, Mania
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GIRIS

Deliry6z mani, akut baglangigli, deliryum, mani ve psikoz semptomlart ile karakterize, tedavi
edilmedigi takdirde 6liimciil olabilen néropsikiyatrik bir sendromdur (Detweiler ve ark., 2009;
Fink, 1999; Melo ve Serra, 2020). Patofizyolojisi tam olarak bilinmemesi nedeniyle bu klinik
tablo herhangi bir simniflandirma sistemi igerisinde yer almamaktadir (Can ve ark., 2015). Bu
durum tani koyulmasini giiglestirmektedir. Deliry6z maninin klinik prezantasyonu saatler ve
giinler igerisinde baslayip hizli progresyon gosterir. Klinik olarak deliryum tablosunda goriilen
oryantasyonda bozulma, bilingte dalgalanma, biligsel fonksiyonlarda bozulma ve manide
goriilen grandiyozite, irritabilite, uyku ihtiyacinda azalma, konusmada artis, dezorganize
konugma, psikomotor aktivite artisi, dezorganize diisiince, fikir ugugmalari, cinsel istekte artig
gibi semptomlar birlikte goriliir. Katatoni ve psikoz semptomlari da siklikla eslik eder
(Jacobowski, 2013). Nadir oldugu diisiiniilse de son raporlar deliry6z maninin tiim akut mani
vakalarinin %15’ini olusturabilecegini one siiriilmektedir (Jacobowski ve ark., 2013).

Her ne kadar delirydz mani icin belirlenmis bir tedavi kilavuzu bulunmamaktaysa da
Karmacharya ve arkadaglarinin 2007 yilinda 16 hasta ile yaptiklar1 bir ¢alismada hastalara
uygulanan elektrokonviilsif tedavi (EKT), tipik ve atipik antipsikotik ve benzodiyazepin
tedavileri karsilastirdiklarinda, en etkin tedavi yonteminin EKT oldugunu gostermislerdir
(Arsan ve ark., 2021; Karmacharya ve ark., 2008). EKT’nin yapilamadigi durumlarda yiiksek
doz benzodiazepinler kullanilmasi 6nerilmektedir (Karmacharya ve ark., 2008).

Bu olguda noroloji servisinde iken delirydz mani tablosu gelisen bir hastanin tani ve tedavi
stireci sunulmustur. Nadir goriilen, tan1 koyulmasinda gii¢liik yaganilan ve 6liimciil olabilen bir
durum oldugundan klinik 6nemine dikkat ¢ekmek amaglanmistir.

OoLGU

65 yasinda kadin hasta, ilkokul mezunu, ev hanimi1 noroloji kliniginde yatmakta iken ajitasyon
ve agresyon nedeniyle psikiyatriden konstiltasyon istendi. Bir ay once aort kapak replasmani
ve by-pass operasyonu yapilan, 20 giin dnce taburcu olan hastanin 20 giindiir uykusunda
bozulma oldugu 6grenildi. Hastanin acil servise basvurusundanl hafta 6nce baslayan cok
konusma, siirekli eskilerden bahsetme, uyku ihtiyacinda azalma (gece 2-3 saat), yemek yememe
sikayetlerinin oldugu bildirildi. Hastanin “ben 06ldiim, dilim kiigiildii, goziim gdérmiiyor,
cennette geziyorum, ¢ocugum vardi, gotiirdiiler, sesi geliyor, ben bilirim, benim sdylediklerimi
yapacaksiniz, ben sizin babaniz yerineyim” seklinde garip sdylemlerinin oldugu ifade edildi.
Yakinlari ilag vermeye c¢alistiginda “beni zehirleyeceksiniz, dldiireceksiniz” diyerek ilaglarini
almadigi, son birka¢ giindiir ise konusmasinda azalma olmakla birlikte sadece “Allah Allah”
seklinde tekrarlamalarinin oldugu 6grenildi. Hastanin bilincinde dalgalanma, konusmasinda
azalma, uykuya meyil, bulant1 kusma sikayetleri olmasi lizerine yakinlari tarafindan acil servise
miiracaat ettii anlasildi. Acil serviste diflizyon manyetik rezonans goriintiilleme ve beyin
bilgisayarli tomografinin ¢ekildigi, diflizyon manyetik rezonans goriintiilemede sol parietal lob
posterior superiorda kortekste subkortikal alan1 etkileyen diflizyon kisitlanmasi gdostermeyen
lezyonlarin oldugu ve akut 6dem enfarkt ile uyumlu olabilecegi tespit edildi. Beyin bilgisayarli
tomografi de ise “Akut intrakranial kanama izlenmedigi” rapor edildi. Ardindan hastanin
noroloji konstiltasyonunda yapilan muayenesinde bilincinin konfiize oldugu, konusma hizi ve
miktar1 azalmis oldugu, kooperasyonun minimal kisithh olmasi disinda patolojik bulgu
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saptanmadig1r seklinde tamamlandigi Ogrenildi. Hastada subakut-kronik dénem infarkt
diistintilerek iskemik serebrovaskiiler olay 6n tanisiyla ileri tetkik ve tedavi amactyla noroloji
servisine yatisi yapildigi bilgisine ulasildi. O esnada yapilan kan tetkiklerinde trigliserit ve LDL
yiiksekligi ve HDL disiikliigii disinda patolojik bulgu saptanmamisti. Kontrastli kranial
manyetik rezonans goriintiileme yapildiginda, “Sol paryetal lob posteriorda korteksi ve
subkortikal beyaz cevheri etkileyen, kontrast tutmayan infarkt alani goriilmektedir. Sol
frontalde milimetrik boyutta birka¢ adet infarkt alani mevcuttur” seklinde yorumlandigi
anlasildi. Hasta iskemik serobrovakiiler olay etyolojisi agisindan kardiyolojiye danisildiginda
ise iskemik serobrovakiiler olay agisindan kardiyak etyoloji saptanmadigi 6grenildi. Kranial
beyin anjiografisinde ve boyun bdlgesi arterlerine yonelik anjiografide boyun ve sol karotis
bifurkasyonunda %70-80 darlik saptanmisti. Hastaya girisimsel nororadyoloji tarafindan
taburculuk sonrasi operasyon planlanmis, dahiliye tarafindan hiperlipidemi nedeniyle diyet ve
atorvastatin ile kontrol onerilmisti.

Yatisinin tigiincii giiniinde, 00.30 saatlerinde anlamsiz bir sekilde bagirip cagirma, pencereden
atlamak isteme, saldirganlik olmasi {izerine hastaya aralikli olarak 2 ampul diazepam
intravendz, yarim ampul haloperidol intramuskiiler, lorazepam 2.5 mg sublingual verilmis
olmasina ragmen hastanin ajitasyon ve eksitasyonunda azalma olmamasi nedeniyle psikiyatri
konsiiltasyonu istendi. Yapilan ruhsal durum muayenesinde, genel goriiniimii diiskiindii, biling
konfiizeydi, oryantasyon yer ve zaman ekseninde bozulmustu. Yeterli kooperasyon
kurulamamaktaydi. Duygulanim disforikti. Konusma anlamsizdi, ara ara bagirma eslik
ediyordu. Davranista psikomotor eksitasyon hali vardi. One arkaya sallanma seklinde stereotipi
mevcuttu. Gorsel halusinasyon ve grandiydz hezeyan tariflendi. Uyku ihtiyacinda azalma
mevcuttu. Hastada 6n planda delirydz mani diisiiniildii. ivedi bir sekilde elektrokonviilsif tedavi
hazirhig1 yapildi, 4 saat igerisinde EKT yapildi. Etkin bir sekilde ndbet (132 mc ile 48 saniye)
geciren hastanin ilk EKT sonrasi yapilan ruhsal durum muayenesinde biling agik, oryante ve
koopereydi. Duygulanim 6timikti. Konugma hizi ve miktari olagandi. Hezeyan tariflenmedi.
Algida patoloji saptanmadi. Davranis normoaktifti. Uyku ritmi ve istah normale donmiistii. Glin
asirt iki seans daha EKT yapilan hastanin remisyonda olduguna kanaat getirilerek EKT
sonlandirildi. Idame tedavisi olarak valproik asit 500 mg 1*1 basland1. Hasta klinik tam iyilik
hali ile taburcu edilmis olup takip ve tedavisi psikiyatri ve noroloji kliniklerinde devam
etmektedir. Psikiyatri klinigine ayda bir olmak tizere iki kez gelmis olup iki aylik siiregte
remisyondadir.

TARTISMA VE SONUC

Olgumuz biling bulaniklig1, oryantasyon bozuklugu nedeniyle tetkik edilmekte iken hastada
mani semptomlarindan konugmada artis, uyku ihtiyacinda azalma, grandiydzite, distraktabilite,
irritabilite, psikotik semptomlardan persekiisyon, nihilistik hezeyanlar, gorsel ve isitsel
haliisinasyonlar ve katatonik belirtilerden stereotipi, psikomotor eksitasyon, negativizm ortaya
cikt. Deliryum, ge¢ baslangich bipolar bozukluk, kisa psikotik atak ayiric1 tanida yer aldi.
Deliryuma eslik eden mani, psikoz ve katatoni belirtilerinin ayni tabloda yer almasi nedeniyle
on planda delirydz mani diistiniildi. Tipik antipsikotiklerle ajitasyonun yatigmamasi,
benzodiazepinlere yanitsiz ve oldukca giiriiltiilii bir tablo olusu nedeniyle birinci basamak
tedavi olarak EKT yapildi. ilk EKT’den itibaren itibaren delirydz mani tablosunun diizelmesi,
3 seans EKT sonrasi tam remisyona girmesi taniy1 destekler nitelikteydi.
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Pommepuy ve Januel katatoni i¢in, delirydz maniyi de igerecek olan bes asamali bir tedavi
protokolii 6nermektedir: birinci asama, semptoma yol actigindan siiphelenilen ilaglar1 kesmek;
ikinci asama, altta yatan fiziksel hastalik durumlarini degerlendirmek ve tedavi etmek (standart
biyokimya analizi, idrar ilag taramasi, EEG, merkezi sinir sitemi goriintiilemesini igerir);
ticlincli asama, 2.5 mg lorazepam denemesi; 1 saat sonra katatonik belirtileri degerlendirme;
kismi veya tam yanit ile, 6 giin boyunca 3 mg/giin ile baglama, ardindan dozu azaltma; dordiincii
asama lorazepam’a yanit vermeyebilecek %20’lik kisim i¢in EKT’yi uygulama; malign
katatoniden slipheleniliyorsa ve/veya otonomik instabilite varliginda dogrudan EKT
uygulanmasi seklindedir (Pommepuy ve Januel, 2002).

Deliryoz mani tedavisinde EKT kullaniminin, prognozu o6nemli olgiide iyilestirdigi
bildirilmektedir (Lee ve ark., 2012). Deliry6z mani vakalarinin ¢ogu EKT’ye yanit vermistir ve
malign vakalarin ¢ogunlugunda 2-12 EKT tedavisi tercih edilmektedir (Fink, 1999; Fox ve
Bostwick, 1997; Karmacharya ve ark., 2008; Van Den Eede ve ark., 2005). Bazi arastirmacilar
giin asirt EKT’yi (Fox ve Bostwick, 1997) onerirken, digerleri iyilesmeyi hizlandirmak igin
giinlik EKT tedavilerini 6nermektedir (Fink, 1999; Fink ve Taylor, 2001).

Sonug olarak, klinisyenler agisindan deliryuma eslik eden mani semptomlarinin olmasi, psikoz
ve katatoni belirtilerinin eslik etmesi halinde deliry6z maninin akilda tutulmasi ve ivedilikle
tedavi edilmesi, bu konuda EKT’nin mutlaka bir tedavi olarak dikkate alinmasi 6nem arz
etmektedir.

Cikar Catismasi: Yazarlar arasinda herhangi bir ¢ikar ¢atigsmasi bulunmamaktadir.

Finansal Destek: Yazarlar bu yazi i¢in herhangi finansal destek almamustir.
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